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DECEMBER AGENDA 

BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

---ooOoo--- 

 

A PUBLIC MEETING WILL BE HELD ON WEDNESDAY, DECEMBER 5, 2012, IN THE 

AUDITORIUM OF THE DEPARTMENT OF NATURAL RESOURCES, 1594 WEST NORTH 

TEMPLE, SALT LAKE CITY, UTAH. 

 

THE DIVISION OF OIL, GAS AND MINING WILL CONDUCT A BRIEFING SESSION AT 

8:00 AM:   

1. Report on Supreme Court Ruling 

2. Status of Informal Rulemaking: R649-9 Waste Management and Disposal,  

Oil & Gas Program 

3. Report on the Annual IOGCC Meeting - John R. Baza 

4. Legislative Update - Steven L. Schneider 

5. Other  

6. Next Month’s Agenda and Division Calendar  

7. Opportunity for Public Comment 

THE BOARD WILL HEAR THE FOLLOWING MATTERS AT 9:00 AM: 

1. Docket No. 2012-034 Cause No. RO&G-2012-03 – In the Matter of Formal Rulemaking 

to Amend the Oil and Gas Regulatory Program R649 Rules for the Surface Owner Protection 

Act. 

(This matter is continued from the October hearing.  The Board will accept public 

comment.) 

 

2. Docket No. 2012-032 Cause No. 139-95 – In the Matter of the Application of 

INTEGRATED WATER MANAGEMENT, LLC for Administrative Approval of the IWM Well 

located in Section 31, Township 2 South, Range 4 West, Duchesne County, Utah as a Class II 

Injection Well. 

 (This matter is continued from the September hearing) 

 

3. Docket No. 2012-041 Cause No. UIC-384.1 – In the Matter of the Request for Agency 

Action of Bill Barrett Corporation for an Order approving the Prickly Pear Unit Federal 10-4 

well, located in the SE¼SE¼ of Section 10, Township 12 South, Range 14 East, SLM, Carbon 

County, Utah, as a Class II Injection Well and, if and as needed, granting an aquifer exemption 

for Wasatch and Middle Wasatch Formations. 

 

 



Board Agenda for December 5, 2012 

 

 

(Copies of the agenda are available at www.ogm.utah.gov and at the administrative offices.) 
 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary communicative aids and services to enable them 

to participate in this hearing should call Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing. 

4. Docket No. 2010-027 Cause No. M/047/0090 A – In the Matter of the Request for 

Agency Action of Living Rivers, Petitioner; Division of Oil, Gas and Mining, Respondent – 

Request to Appeal the Decision of the Division of Oil, Gas and Mining Approving the 

Application of Earth Energy Resources to Conduct Tar Sands Mining and Reclamation 

Operations at the PR Springs Mine, Uintah County, Utah. 

 

5. Docket No. 2012-039 Cause No. 139-98 – In the Matter of the Request for Agency 

Action of NEWFIELD PRODUCTION COMPANY for an Order modifying the Board's Orders 

entered in Cause Nos. 139-8, 131-51 and 139-90 to establish special 1280-acre (or substantial 

equivalent) Drilling Units for the production of oil, gas and associated hydrocarbons from the 

Uteland Butte Member of the Lower Green River Formation, comprised of Sections 4 and 9, and 

Sections 15 and 22, T3S, R2W, USM, Sections 18 and 19, T3S, R3W, USM, and Sections 1 and 

12, T3S, R4W, USM, respectively, Duchesne County, Utah, and to allow, on a Pilot Basis, the 

drilling and production of up to four (4) horizontal wells on each special drilling unit so 

established. 

 

6. Docket No. 2012-040 Cause No.196-43 – In the Matter of the Request for Agency Action 

of FIDELITY EXPLORATION & PRODUCTION COMPANY for an Order authorizing the 

flaring of gas in excess of the amounts allowed under Utah Admin. Code Rule R649-3-20(1.1) 

from the Cane Creek Unit 12-1 Well located in the SW1/4, of Section 12, Township 26 South, 

Range 19 East, SLM, Grand County, Utah. 

 

7. Docket No. 2012-042 Cause No. 139-99 – In the Matter of the Request for Agency 

Action of NEWFIELD PRODUCTION COMPANY for an Order pooling all Interests in three 

drilling units established by the Board's Orders entered in Causes Nos. 131-51 and 139-90 in 

Sections 2 and 8, Township 3 South, Range 1 West, and Section 21, Township 3 South, Range 2 

West, U.S.M., Duchesne and Uintah Counties, Utah. 

 

8. Docket No. 2012-038 Cause No. S/023/0065 – In the Matter of the Petition by the 

Division of Oil, Gas & Mining for an Order against NEPHI SANDSTONE CORPORATION: 

(1) Withdrawing of the Soma Quarry’s Notice of Intention to Commence Small Mining 

Operations; (2) To Forfeit the Surety and Certificates of Deposit; (3) To Direct the Division to 

complete reclamation, and Authorize a Civil Suit to recover costs from Nephi Sandstone and 

Soma Quarry, S/023/0065; and (4) To take all other actions necessary to reclaim the lands at 

S22, T14S, R3W SLB&M, Juab County, Utah. 
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DECEMBER HEARING 
WEDNESDAY, December 5, 2012 

Department of Natural Resources, Auditorium 
1594 West North Temple 

Salt Lake City, Utah. 
 
BRIEFING SESSION:   
1. Report on Supreme Court Ruling 

2. Status of Informal Rulemaking: R649-9 Waste  
Management and Disposal, Oil & Gas Program 

3. Report on the Annual IOGCC Meeting -  
John R. Baza 

4. Legislative Update - Steven L. Schneider 

5. Other  

6. Next Month’s Agenda and Division Calendar  

7. Opportunity for Public Comment 



GARY R. HERBERT 
Governor 

GREGORY S. BELL 
Lieutenant Governor 

TO: 

THROUGH: 

FROM: 

SUBJECT: 

State of Utah 
DEPARTMENT OF NATURAL RESOYRCES 

MICHAEL R. STYLER 
Executive Director 

Division of Oil, Gas and Mining 
JOHN R.BAZA 
Division Director 

November 29,2012 

Board of Oil, Gas & Mining 

John R. Baza, Direc9.6 !L---

John Rogers, Associate Director, Oil and Gas ~ U /J 
Steve Schneider, Administrative Services & Policy Coordinator ~ AF. 

Status ofInformal Rulemaking: R649-9 Waste Management and Disposal 

Progress continues to be made on the development of amended rules in the Oil and Gas 
Program pertaining to Rule R649-9, Waste Management and Disposal. The rules that are being 
developed would replace the current R649-9 rules, following the successful completion of the remainder 
of the rulemaking process. 

The Division originally provided a public briefing to the Board on September 29,2011 
concerning the need to commence an informal rulemaking process. The Division staff proceeded with 
researching other states and drafting of proposed rules, and subsequently distributed the first draft to a 
stakeholder group on August 9, 2012 with a 45 day comment period (copy enclosed). The Division also 
provided a public briefing to the Board on September 26, 2012 and included the proposed timetable for 
this rulemaking (copy enclosed). After the review of the stakeholder group comments, a second draft 
rule was distributed to the stakeholder group on November 6,2012, copy enclosed, seeking a reply by 
November 26,2012. Comments were only received from Anadarko and Duchesne County on the second 
draft, and both supported the proposed rules. 

The Division will be prepared to provide a further briefing to the Board on December 5, 
2012 on the informal rulemaking for the R649-9 rules and answer any questions. The most current 
version of the proposed rules is enclosed. Subsequent to the briefing, the Division intends to distribute 
the proposed rules to the Informal Rules Review Group for comment and post the draft rules on the Oil 
and Gas Program website. The Division plans to report back to the Board on January 23,2013 in 
accordance with the prior timetable. 

cc: Lee Peacock, Utah Petroleum Association 
Lowell Braxton, Western Energy Alliance 

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114 -5801 
telephone (801) 538-5340. facsimile (801) 359-3940. TTY (801) 538-7458 • www.ogm.utah.gov OIL, GAS &. MINING 



GARY R. HERBERT 
GovetnOI 

GREGORY S. BELL 
Lieulenanf Govel7lor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 
Exec/ltive Direclol' 

Division of Oil, Gas and Mining 
JOHN R. BAZA 
Division Dir~ctor 

August 9, 2012 

Dear Proposed Stakeholders Group: 

The Division of Oil, Gas and Mining in its regulatory review has drafted revised Waste 
Management and Disposal Rules (R649-9). The Division believes that the current rules need to be 
revised in order to better address current environmental needs, advanced technology and provide adequate 
bonding security to the State of Utah. Attached is a draft copy of the revised rules. These new rules have 
been written with a great deal of thought and work by the Division staff. Disposal facility rules of 
neighboring states were also reviewed, analyzed, and adapted to Utah's needs. The Division strongly 
believes the revised rules represent the best scenario to protect all parties involved. 

The Division has selected you to be a member of a stakeholders group to make comments on the 
new rule. The Division asks for your comments through a 45 day comment period ending September 24, 
2012. Your constructive input would be greatly appreciated. This is only the beginning of the informal 
rule making process that will ultimately move to formal rule making and be presented before the The 
Board of Oil, Gas and Mining for approval. 

The Division appreciates your effort in this matter. If you agree to be a member of the stakeholder 
group, would you please contact me with the name of the individual that will be representing your 

organization. Brad Hill bradhill@utah.gov and Clint Dworshak clintondworshak@utah.gov of the 
Division had the majority of input into the rules. They should be contacted for specific questions and 
information. Comments can also be directed to John Rogers johnrogers@utah.gov. The Division's desire 
is to create rules that will be effective for the operators, but also protects human health and safety, the 
environment, and the interest of the state. 

The proposed stakeholder's group includes: 

• The Division of Oil, Gas and Mining (Brad Hill, Clint Dworshak & John Rogers) 
• Department of Environmental Quality (Scott Hacking) 
• School and Institutional Trust Land Administration (Sonja Wallace) 
• Bureau of Land Management (Jerry Kenczka) 
• Duchesne County (Mike Hyde) 
• Uintah County (Matthew Cazier) 
• RN Industries (Roger Chapman) 
• EOG (Ed Forsman) 
• Anadarko (Tim Kalus) 
• Iowa Tanklines, Inc. (Todd Bro) 

Sincerely, 

(' ~y~ 

I .J hn Rogers 
Associate Director - Oil & Gas 

JR/cId/bghljs 
1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114 ·5801 
telephone (801) 538·5340. facsimile (801) 359-3940. TTY (801) 538·7458. www.ogm.ulahgov OIL, GAS • MlNING 



Timetable for Rulemaking Process, Oil and Gas Program 
R649-9: Waste Management and Disposal 
8/9/2012 

INFORMAL 

Sept 29,2011 Commenced informal rulemaking process at Board Briefing 

Aug 9 - Sept 24, 2012 Initial draft rules to stakeholders group for 45 day comment period 

Sept 24 - Oct 1 

Oct 2 -Nov 1 

Dec 5 

Dec 10 

Jan 10,2013 

Jan 23 

FORMAL 

Feb. 10,2013 

March 27 

April 1 

April 15 

April 24 

May 15 

May 22, 2013 

Internal review and analysis of comments 

30 day comment period for stakeholders (second review) 

Informal Board Briefmg 

30 day review to Informal Rules Review group 

Review of comments from Informal Rules Review group 

Informal Board Briefmg 

Petition to Board for formal rulemaking 

Initial Board formal hearing, seek approval for eRules filing 

Division submits eRules filing 

State Bulletin publishes proposed rules. Comment period commences. 

Board formal hearing to accept public comments 

End of public comment period 

Final Board hearing to approve rules, assuming no major changes. 
Division prepares Order for signature, and files effective date in eRules. 



GARY R. UERBERT 
Governor 

GREGORY S. BELL 
Lieutenant GQvemor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICIIAEL R. STYLER 
Executive Director 

Division of Oil, Gas and Mining 
JOHN R. BAZA 
DivIsion Director 

November 6,2012 

Dear Stakeholders Group: 

The Division of Oil, Gas and Mining in its regulatory review has drafted revised Waste 
Management and Disposal Rules (R649-9). You were sent a draft of the proposed rule on 
August 9,2012. Many of you have provided helpful suggestions that have been incorporated in 
the attached 2nd draft of the proposed rule. The Division is asking you to review this 2nd draft 
during a 20 day comment period that will end November 26, 2012. Your constructive input 
would be greatly appreciated. This is only the beginning of the informal rule making process that 
will ultimately move to fonnal rule making and be presented before the Board of Oil, Gas and 
Mining for approval. 

The Division appreciates your effort in this matter. Bmd Hill (bradhill@utah.gov) and 
Clint Dworshak (clintondworshak@utah.gov) of the Division had the majority of input into the 
rules. They should be contacted for specific questions and information. Comments can also be 
directed to John Rogers (johnrogers@utah.gov). The Division's desire is to create rules that will 
be effective for the operators, but also protects human health and safety, the environment, and 
the interest of the state. 

Sincerely, 

~~ 
Associate Director - Oil & Gas 

1594 West North Temple, Suite 1210, PO Box 14580 I, Salt Lake City, UT 84114 -5801 
telephone (801) 538-5340. fac~imile (801) 359·3940. TTY (80 1) 538-7458 • wlVw. ogm.14lah.gov on .. GAS t. MllllHG 



DRAFT 1112812012 
(disposalfacility definitions will be added to R649-1-1.) 

Blue=New Mexico Rule, Green=Colorado Rule, Black=Existing Rule 

R649. Natural Resources; Oil, Gas and Mining; Oil and Gas. 
R649-9. Waste Management and Disposal. 

R649-9-1. Introduction. 

1. Section 40-6-5 DCA authorizes the board to regulate the disposal of produced water and oil
field wastes. It is the intent of the board and division to regulate E and P wastes and facilities for the 
disposal of these wastes in a manner that protects the environment, limits liability to producers, and 
minimizes the volume of waste. (R649-9-1.1) 

2. These rules specify the informational and procedural requirements for waste management and 
disposal, the permitting of disposal facilities and the cleanup requirements for E and P waste related sites. 
(R649-9-1.2) 

R649-9-2. General Waste Management 

1. Wastes addresseli by these rules are E and P Wastes that are exempt from the RCRA hazardous 
waste management requiremerits.(R649-9-2.1) 

1.1. Before using a commercial disposal facility the operator may contact the division to verify the 
status of the facility. The division regularly updates this information on the Division ofOit, Gas and 
Mining web site. (Rli49-9-2.1.1) 

1.2. Each site and/or facility used for disposal must be permitted and in good standing with the 
division. (R649-9-2.1.2) 

1.3. All approved disposal facilities not located at a well site shall be identified with a suitable 
sign showing facility name, operator, location and emergency number. (R649-9-3.2.3.8) 

104. The disposal facility shall be fenced and maintained to prevent access by livestock and 
wildlife and, if determined necessary by the division, equipped with flagging or netting to deter entry by 
birds and waterfowl. (R649-9-3.2.3.6 17.2.2(c)(I)(Viii)) 

2. Reduction of the amount of material generated that must be disposed of is the preferred practice. 
(R649-9-2.2) 

2.1. Recycling should be used whenever possible and practical. (R649-9-2.2.l) 
2.2. In general, good housekeeping practices shall be used. (R649-9-2.2.2) 
2.3. Operators shall catch leaks, drips, contain spills, and cleanup promptly. (R649-9-2.2.3) 
204. Disposal facilities shall be operated in accordance with an approved application and in a 

manner that does not cause safety or health hazards. (R649-9-5A) 
3. The method of disposal used shall be compatible with the waste that is the subject of disposal. 

(R649-9-2.3) 
3.1. Whenever possible, injection ofE and P waste into approved Class II wells is the division's 

preference. 
3.2. RCRA exempt waste shall not be mixed with nonexempt waste. (R649-9-2.3.l) 
4. Every operator shall submit, to the division, an Annual Waste Management Plan by January 15 

of each year to account for the proper disposition of produced water and other E and P Wastes. (R649-9-
2.4) This plan will include: 

9-204.2) 
4.1. The type and estimated annual volume of wastes that will be or have been generated. (R649-

4.2. The facilities to be used for disposal. (R649-9-2A.3) 
4.3. The description of any waste reduction or minimization procedures. (R649-9-2A.4) 
4.4. Any onsite disposaVtreatment methods or programs to be implemented by the operator. 

(R649-9-2A.5) 
4.5. If changes are made to the plan during the year, then the operator shall notify the division in 

writing, within 30 days, of this change. (R649-9-2A.l) 



R649-9-3. Permit and Application Requirements for Disposal Facilities 

1. No waste disposal facility shall operate without a division-issued permit. (19.15.36.8A) 
2. Applications for new disposal facilities or modifications shall be submitted to the division and 

shall include the following: 
2.1. Previously submitted material may be included by reference provided they are current and 

readily available to the division. (1 9. 15.36. 12A(2)(b» 
2.2. Evidence justifying the need for the proposed facility or expansion of an existing facility. 
2.3. Names and addresses of all applicants, principal officers and owners with 25 percent or more 

interest in the facility. (1 9.15.36.8C(1) 17.2.2A) 
2.4. Materials or products to be applied to the land surface or subsurface shall meet the division's 

current cleanup levels for contaminated soil and other wastes. (R649-9-4.3.4) 
2.5. Ifleachability and/or toxicity are of concern due to the type or source(s) of wastes, tests will 

be required and may utilize the Toxicity Characteristic Leaching Procedure (TCLP), Synthetic Precipitation 
Leaching Procedure (SPLP) or any other test approved by the division. (R649-9-4.3.5) 

2.6. A contingency plan designed to minimize any hazards to fresh water, public health and safety, 
or the environment in the event of an unplanned fire, explosion, or a release of contaminants or oil field 
waste to the air, soil, surface water or ground water. (19.15.36.13N 17.2.2(F)) 

2.7. A solid waste stream management plan describing all chemical processes, estimated volumes 
and chemical profiles used in the treatment of waste and odor, any products generated by these processes, 
method and schedule for disposal of precipitated solids and complete list of all wastes to be accepted at the 
facility. (R649-9-3.5.5) 

2.8. A topographic map and drawing of the site, on a suitable scale, that identifies all geologic 
cross sections, side slopes, equipment, secondary contaimnent, test borings, roads, fences, gates, wells and 
springs, drainage patterns, pipelines, surface area to be disturbed, buildings and chemical storage areas 
within one mile of the site perimeter and location relative to other site facilities. The drawings shall be of 
professional quality. (R649-9-3 .5.2) . 

3. Siting requirements for new disposal facilities and modifications. 
3.1. The disposal facility shall be located on level, stable ground, and an acceptable distance away 

from any established or intermittent drainage. (R649-9-3.2.3.l) 
3.2. The disposal facility shall be located a minimum of one mile from residences or occupied 

buildings not associated with the facility. 
4. Geologic and hydrological requirements for new disposal facilities or modifications 

. (l 9.15.36.8C(15» 
4.1. The disposal facility shall not be located in a geologically or hydrologically unsuitable area, 

such as aquifer recharge areas, protection zones for public drinking water sources, flood plains, drainage 
bottoms, and areas on or near faults, within 500 feet of a wetland, water-course or lakebed, permeable soil 
where ground water is less than 50 feet below the lowest elevation at which the operator will place oilfield 
waste, or within the area overlying a subsurface mine. (R649-9-3.2.3.2 19.15.36.13A4 17.3 .1 (A)(4)) 

4.2. Regional and local geologic information shall include bedrock strike and dip, fracture 
patterns, slope stability, faulting, folding, rockfall, landslides, subsidence or erosion potential, and surface 
water features that may affect the design and operation of the facility. (17.2.2(8)(1 )(c» 

4.3. Geological and hydrological evidence showing that the proposed disposal method will not 
adversely affect existing water quality or major uses of such waters. (R649-9-3 .6.7.3 17.2.2(8)(1) & (2» 

4.3 .1. If the division determines there is potential for discharge, the application will be forwarded 
to the Division of Water Quality for their review. (R649-9-4.3.7) 

4.4. Test borings shall be taken in sufficient quantity and to an adequate depth to satisfactorily 
defme ground water and to define subsurface conditions to assure that the facility will be constructed on a 
firm stable base.(649-9-3) 

4.5. Representative analysis of facility surface and subsurface soils submitted to the division shall 
include TDS, major cations and anions or other analysis determined necessary by the division for 
establishing background soil concentrations. (1 9. 15.36.8C( 15)(b) 19.15.36.158) 

4.6. Geologic cross-sections submitted to the division shall include depth to shallow ground water, 
formation names, and type and name of the shallowest fresh water aquifer beneath the proposed site. 
(I 9.15.36.8C(15)e) 

4.7. If determined necessary by the division, applicant shall submit ground water analysis of the 
aquifer(s) beneath the proposed site. (l 9.15 .36.8C(15)(b» 



4.8. If determined necessary by the division, applicant shall submit potentiometric maps of the 
shallowest aquiferes). (I9.15.36.8C(15)(f)) 

5. Engineering and design requirements for new disposal facilities and modifications. 
5.1. Disposal facilities shall be designed and sealed by a registered engineer and inspected by a 

registered engineer during construction. (R649-9-3-2-2 17.3.1 (F)) 
5.1.1 A construction certification shall be submitted, by the engineer, prior to the Division issuing 

an operation permit for the facility. 
5.2. The disposal facility shall be designed appropriately for the intended purpose. (R649-9-3.2.I) 
5.3. Facilities shall be designed, constructed and operated so as to contain liquids and solids in a 

manner that will protect fresh water, public health and safety, and the environment for the life of the 
operation. 

5.3.1. The disposal facility shall be designed with secondary containment to capture the largest 
potential release in the event of a catastrophic failure. 

5.4. Facilities shall be designed and constructed so as to prevent run-on and run-off of surface 
water, up to peak discharge from a 25 year, 24 hour storm. (19.15.16.13M(1) 17.3.I(F)) 

5.5. The facility shall be designed such that disposal can only occur only when an attendant is on 
duty, unless loads can be monitored or otherwise isolated for inspection before disposal. (19.15.36.13H 
17.3.I(E)) 

R649-9-4 Specific Requirements Applicable to Evaporation Facilities 

1. Evaporation facilities shall be designed, constructed and operated to meet the following specific 
requirements in addition to R649-9-3, Permit and Application Requirements for Disposal Facilities. 

2. Applicant shall submit detailed construction/installation diagrams of ponds, side slopes, liners, 
pond storage capacity, leak detection systems, dikes or levees, wind fences, piping, enhanced evaporation 
systems with justification, water treatment systems and tanks. 

2.1 Detailed information shall be submitted for all enhanced evaporation systems which 
demonstrates that unlawful discharge will not occur. 

3. Applicant shall submit detailed construction/installation diagrams of unloading facilities and an 
explanation of the method for controlling and disposing of any liquid hydrocarbon accumulation on the 
ponds. (R649-9-3.5.6) 

3.1. The unloading facility shall be designed, maintained and operated to adequately process the 
anticipated maximum daily quantity of produced water. 

3.2. The unloading facility shall be designed, maintained and operated to separate oil from 
produced water prior to discharge into a pond. 

3.3 The unloading facility shall be designed with a leak detection system. 
3.3.1. Applicant shall submit procedures for repair should leakage occur. 
4. Applicant shall submit the maximum daily quantity of water to be disposed of and a 

representative water analysis of such water that includes the concentrations of chlorides and sulfates, pH, 
total dissolved solids "TDS", and information regarding any other significant constituents if requested by 
the division.(R649-9-3.5.3) 

5. Applicant shall submit climatological data describing the average annual evaporation and 
precipitation. (R649-9-3.5.4 17.2.2(8)(2)0)) 

6. Ponds shall be designed, maintained and operated to meet the following requirements. 
6.1 Ponds shall be designed for 10 acre-feet of water or less. (19 .15.36.i7( 12)) 
6.2. Ponds shall have adequate storage capacity to safely contain all produced water even during 

those periods when evaporation rates are at a minimum. (R649-9-3.2.3.3) 
6.3. Ponds shall be designed to prevent unauthorized surface or subsurface discharge of water. 

(R649-9-3-2-3-5) 
6.4. Ponds shall be designed to include a 2-foot free-board at all times. (R649-9-3.5.7) 
6.5. Pond levees shall be constructed so that the inside grade of the levee is no steeper than 3: I and 

the outside grade no steeper than 2:1. (R649-9-3.2.3.7) 
6.5.1. The top of the levee shall be level and of sufficient width to allow for adequate compaction. 

(R649-9-3.2.3.7) 
6.5.2. Vertical height of the levees shall not exceed 25 percent of the total vertical depth of the 

pond. 



7. Ponds shall be designed with two synthetic liners, an upper primary and lower secondary liner, 
with a leak detection system between them. Synthetic liners shall be installed according to the 
manufacturer's instructions. (19.15.36.17(3)) 

7.1. The primary liner shall be impervious (a hydraulic conductivity no greater than 1 x 10-9 
ern/sec) and constructed with a minimum 60-mil HDPE or equivalent liner approved by the division. 
(19.15 .36.17(3)) 

7.2. The secondary liner shall be impervious and constructed with a minimum 40-mil HDPE or 
equivalent liner approved by the division. (R649-9-3.3.2) 

7.3. If rigid materials are used, leak proof expansion joints shall be provided, or the material shall 
be of sufficient thickness and strength to withstand expansion, contraction and settling movements in the 
underlying earth, without cracking. (R649-9-3.3) 

7.4. Materials used in lining ponds shall be impervious and resistant to weather, tears and 
punctures, sunlight, hydrocarbons, aqueous acids, alkalies, salt, fungi, or other substances that might be 
contained in the produced water. (R649-9.3.2.3.9) 

7.5. Applicant shall submit the type, thickness, strength, and life span ofmaterial(s) to be used for 
lining the pond and the method of installation. (R649-9-3.5.8) 

7.6. Applicant shall submit procedures for repair of the liner, should leakage occur. 
8. Applicant shall submit detailed construction/installation diagram for the leak detection system. 
8.1. The leak detection design shall include, a drainage and collection system placed between the 

upper and lower liners and sloped so as to facilitate the earliest possible detection of a leak. 
(19.15.36.17(9) 

8.2. The leak detection design shall include a vertical riser outside the dike allowing direct visual 
inspection of the sump from the surface. 

8.2.1. The sump shall be designed to extend a minimum of two feet below the inlet line from the 
pond, allowing visual detection of any fluid and sampling of fluid. 

8.2.2. Designed with a removable top for the sump riser that will prevent entry of fluids. 
8.3. Designed with leak detection piping capable of withstanding chemical attack from oil field 

waste, structural loading from stresses and disturbances from overlying oil field waste and cover materials, 
equipment operation, expansion and/or contraction, and facilitate clean-out maintenance.(l 9.1 5.36. 17(9)) 

9. Evaporation facilities shall be operated to separate oU from produced water prior to discharge 
into a pond and prevent unauthorized surface discharge of water. 

9.1. Hydrocarbon accumulation on an evaporation pond is considered a violation and shall be 
removed within 24 hours. 

9.2. Overspray from sprinklers and/or overspray caused by wind, including foam, outside lined 
areas are considered a violation and shall be corrected immediately. 

9.3. Sampling and testing of soils suspected to be contaminated from overspray may be required 
by the division. 

R649-9-5 Specific Requirements Applicable to Landfarms 

1. Landfarrns for the bioremediation of oil contaminated soils and materials shall be designed and 
constructed to meet the following specific requirements in addition to (R649-9-3), Permit and Application 
Requirements for Disposal Facilities. 

1.1. Landfarms shall be constructed on native soil with a hydraulic conductivity of no greater than 
1 x 10-6 crn/sec. 

1.2. With division approval, fresh water may be added as necessary to enhance bioremediation and 
control dust. (19.1 5.36. 1 SC(6» 

1.3. Application of microbes and nutrients for enhancing bioremediation requires prior division 
approval. (l9.15.36.1SC(7» 

2. Landfarms shall be operated to meet the following requirements: 
2.1. E & P waste accepted by the landfarm shall be sufficiently free of liquid content to pass a 60-

mesh liquid paint filter test. (l9.1S.36.15A) 
2.2. Pooling of liquids in the landfarm is prohibited. The operator shall remove freestanding liquid 

within 24 hours. (19.15.36.15C(8» 
2.3. Within 72 hours after receipt ofE & P waste the operator shall spread and disk the waste in 

twelve-inch or less lifts.(l9.15.36.15C(4» 
2.4. Soils shall be disked and turned regularly, a minimum of once a month. (l9.1S.36.1SC(S» 



2.S. Conduct treatment and soil monitoring to ensure that prior to adding an additional lift the soil 
concentrations do not exceed the division's current salinity and hydrocarbon cleanup standards. 
(l9.IS.36.ISD) 

2.6. Maintain records of the landfarm remediation activity. The records shall be readily accessible 
for division review. (19.IS.36.lSC(9» 

R649-9-6 Other Disposal Facility Requirements 

I. Facilities used for the treatment and disposal of E and P wastes other than evaporation ponds 
and landfarms shall be permitted by the division. This may include activities such as compo sting, 
solidifying, other bioremediation, water treatment, and others. (R649-9-4) 

2. Application Requirements for Other Disposal Facilities require the following in addition to R 
649-9-3, Permit and Application Requirements for Disposal Facilities: 

2.1. A complete description of the proposed facility. (R649-9-4.3) 
2.2. Processes involved including a complete list of all wastes to be accepted at the facility and 

products generated. (R649-9-4.3.2) 
2.3. Maps and drawings of suitable scale showing all facilities and equipment. (R649-9-4.3.3) 

R649-9-7 Noticing of Disposal Facilities 

1. The applicant for a new facility or major modification shall give written notice of the 
application, by certified mail, return receipt requested, to surface and mineral owners of record within one
half mile of the facility, the county commission of the county where the facility is located, and affected 
tribal and government agencies. (19.15.36.9A) 

1.1. The notice shall ~nclude information describing the facility ' s location, basic plan of 
operations, and the applicant's name and address. (l9.IS.36.9F) 

1.2. The applicant shall furnish the division proof of required notices. (19.IS.36.9A) 
1.3. The division may extend the distance requirements for notice if the division determmes that 

the proposed disposal facility has the potential to adversely impact fresh water, public health, safety or the 
environment at a distance greater than one-half mile. (19.1S.36.9A) 

2. Within 30 days of the submission of an application for a disposal facility, the division shall 
review the application as to its completeness and adequacy for the intended purpose and shall require such 
changes that are found necessary to assure compliance with the applicable rules. If the application is in 
order, the division shall provide for a public notice to be published in a newspaper of general circulation in 
the county where the facility is to be located. (R649-9-3.7) 

R649-9-8 Bonding of Disposal Facilities 

1. Disposal facilities, other than injection wells and their associated facilities, shall be bonded 
according to this rule in order to protect the State and oil and gas producers from unnecessary liabilities and 
cleanup costs in the future. The objectives are to provide the State with adequate security for site 
reclamation and post closure cost should a facility owner default. (R649-9-9.1) 

2. Permits issued after June 1, 2013 for new disposal facilities or modifications and facilities 
being reviewed for S-year permit renewals, shall submit site reclamation and post closure cost estimates 
from a responsible third party contractor for division approval. (l9.1S.36.8C(9» 

2.1. The applicant shall bond in the amount of the approved estimated site reclamation and post 
closure costs, or $25,000, whichever is greatest. (19.15.36.11B) 

3. Bonds accepted shall be of the same type as those accepted for wells i.e. surety, collateral, or a 
combination of the two as described in the R649-3-1. (R649-9-9.1.2) 

4. The total bond will be held by the division or financial institution until the facility has been 
closed and inspected by the division in accordance with a division approved closure plan. (R649-9-9.1.2.2) 

5. Bond amounts, for permits approved prior to June 1,2013 will be calculated as follows, and 
the per volume or per acre figures may be adjusted periodically to compensate for change in cost to 
perform the necessary cleanup work: 



$14,000 per acre of pit, partial acres will be calculated at the rate of $14,000 per acre; plus 
$1.00 per barrel of produced water for one-quarter of the total storage capacity of the facility; plus 
$30 per cubic yard of solid or semi-solid waste material stockpiled at the facility. 
$10,000 Minimum bond amount. (R649-9-9.1.3.3) 
5.1 Operators of disposal facilities permitted prior to June 1, 2013 shall have until June 1, 2018 

(five years) to submit, to the division, a disposal facility site reclamation and post closure bond as required 
above in R649-9-8.2. 

6. All disposal facilities, except injection wells covered by R649-3-1, will be covered by an 
adequate and acceptable bond before being permitted to accept any E and P waste. (R649-9-9.1.4) 

7. Forfeiture of the bond shall be the same as those for wells as described in the R649-3-1.16. 

R649-9-9 Permit and Renewal Approval, Denial, Revocation, Suspension, 
Modification or Transfer 

1. Permit and renewal approval. 
1.1. Construction approvals issued by the division are valid for one year from approval date. An 

extension may be granted by the division. 
1.2. Operating approvals issued by the division for waste management facilities shall remain in 

effect for five years from the approval date. (19.15.36.12(3» 
1.3. After division review, permits may be renewed for successive 5-year terms. 
1.3.1. Prior to renewal approval, the division shall review the operation, compliance history, 

bonding and technical requirements for the disposal facility. 
1.3.2. The division, after notice to the operator, may require modifications ofthe disposal facility 

permit, including modifications necessary to the facility permit terms and conditions consistent with 
statutes, rules or judicial decisions. 

2. An application may be denied if: (19.15.36.l2.B) 
2.1. A complete application is not submitted. 
2.2. The application does not meet R649-9-3.3 siting and/or R649-9-3.4 geologic and hydrologic 

requirements. 
2.3. The proposed disposal facility or modification may be detrimental to fresh water, public 

health, safety or the environment. (19.15.36.12B) 
2.4. The applicant is unable to justify good cause for the proposed facility. 
2.5. An applicant or owner in the facility has a history offailure to comply with division rules and 

orders, state or federal environmental laws, or is in current violation of a division or board order requiring 
corrective action. (19.15.36.l2B) 

3. Revocation, suspension, or modification of a permit. (19.15.36.12D) 
3.1. The division may revoke, suspend, or impose additional operating conditions or limitations on 

a disposal facility permit at any time, for good cause, after notice to the operator. (l9.15.36.12D) 
3.2. The division may suspend a waste disposal permit or impose additional conditions or 

limitations in an emergency to forestall an imminent threat to fresh water, public health, safety or the 

environment. (I9.15.36.12D) 
3.3. Suspension of a disposal facility permit may be for a fixed period of time or until the operator 

remedies the violation or potential violation. (19.15.36.12D) 
3.4. If the division suspends a disposal facility permit, the disposal facility shall not accept oil field 

waste during the suspension period. (19.15.36.12D) 
4. Transfer ofa permit. (19.15.36.12D) 
4.1. The operator shall not transfer a permit without the division's prior written approval. 

(19.15.36.12) 
4.2. A request for transfer ofa permit shall identify officers, directors and owners of25 percent or 

greater in the transferee. (19.15.36.12E) 
4.3. Unless the director otherwise orders, public notice or hearing are not required for the transfer 

request's approval. (19.15.36.12E) 
4.4. If the division denies the transfer request, it shall notify the operator and the proposed 

transferee of the denial by certified mail, return receipt requested, and either the operator or the transferee 
may request, within 10 days of receipt of the notice, a public hearing before the board. (19.15.36. 12E) 

4.5. Until the division approves the transfer and the required assurance is in place, the division 
shall not release the transferor's financial assurance. (19.15.36.12E) 



R649-9-10 Construction and Inspection Requirements for Disposal Facilities 

1. Division personnel shall be afforded a reasonable opportunity for inspection of any proposed 
disposal facility during the construction and operation of the facility. (R649-9-5.I) 

2. The division shall be notified at least 72 hours prior to the installation of leak detection systems 
or liners. (R649-9-5.2) 

3. The division shall be notified after completion of facility construction so that a final inspection 
can be conducted to verifY that the facility has been constructed in accordance with the approved 
application. (R649-9-5.3) 

4. Failure to meet the requirements and standards for construction and operation of a disposal 
facility shall be considered as noncompliance and will result in the imposition of corrective actions and 
compliance schedules or a cessation of operations order. (R649-9-5.5) 

R649-9-11 Reporting and Recordkeeping for Disposal Facilities 

1. All unauthorized discharges or spills from disposal facilities including water observed in a leak 
detection system shall be reported, within 24 hours, to the division. (R649-9.6.l) 

2. Each producer who utilizes any approved produced water disposal facility shall comply with the 
reporting requirements of R649-8-11. (R649-9-6.2) 

3. Each operator of a disposal facility, excluding disposal wells, shall report to the division on a 
quarterly basis. (R649-9-6.3) 

3.1. This report shall include the volume and type of wastes received at the facility during the 
quarter and results of the weekly leak detection system inspections. (R649-9-6.3) 

3.2. Berms and outside walls shall be inspected quarterly and after a major rainfall or windstorm. 
Berm erosion or loss of integrity shall be reported to tlte division and may require immediate action. 

4. The occlirrence of water in a leak detection system during operation constitutes liner failure and 
requires immediate action. (R649-9-6.4) 

4.1. The division has the option of allowing the operator a short period of time to take corrective 
action. (R649-9-6.4.1) 

4.2. Further utilization will be allowed only after liner repairs and an inspection by the division. 
(R649-9-6.4.2) 

5. Each owner/operator of a disposal facility shall keep records showing at a minimum the 
following: date and time waste was received, origin, volume, type, transporter, and generator of the waste. 
These records shall be available for inspection by the division for at least six years. (R649-9-6.5) 

R649-9-12 Closure and Post Closure of Disposal Facilities 

1. A plan for final closure of a disposal facility shall be submitted to the division, for approval, at 
least 60 days prior to cessation of operations. The closure plan shall include the following: (R649-9-7.1) 

1.1. Provisions for removal of all equipment, buildings, fences and roads at the site. (R649-9-
7.1.1) 

7.1.2) 

1.2. Removal of berms. 
1.3. Removal ofliquids and solid waste to a division approved facility. 
1.4. Disposal method for liners. 
1.5. Plans and procedures for sampling and testing soils and ground water at the site. (R649-9-

1.5.1. Soils shall meet division cleanup standards or background levels whichever is less stringent. 
(R649-9-7.1.3) 

1.6. A monitoring plan if required by the division. (R649-9-7.1.4) 
1.7. Consideration of post disposal land use and landowner requests when the closure plan is 

developed. (R649-9-7.I.5) 
2. During closure operations, the operator shall maintain the disposal facility to protect fresh 

water, public health, safety and the environment. 
3. Location of the closed disposal facility shall be documented with the county recorder's office. 



4. The bond for the disposal facility will be released when the division approved closure plan 
requirements have been met, as determined by the division. (R649-9-7.2) 

R649-9-13 Variances from Requirements and Standards 

Requests for approval of a variance from any of the requirements or standards of these rules shall 
be submitted to the director in writing and provide information as to the circumstances that warrant 
approval of the requested variance and the proposed alternative means by which the requirements or 
standards will be satisfied. Variances may be approved only after proper notice and public hearing before 
the board. (R649-9-8) 



Utah Division of Oil, Gas & Mining 
2013 Legislative Session 

Bill # Bill Title Bill Sponsor Purpose of Bill Status/Actions 
 

     
Page 1, Updated 11/14/2012 

ENERGY/MINERAL BILLS 

 Blasting Regulations Sen. Weiler This bill is a follow-up to Rep. Edwards’ bill in 2012, i.e. H.B. 102, 

which would have required new OG&M regulations upon mineral 

mining operations who blast within .5 mile of a residential structure.  

Bill file opened. 

     

 Concurrent Res. On 

Environmental and 

Developmental Policies 

Sen. Weiler  Bill file opened. 

     

* Interstate Mining Compact Sen. Hinkins Enable OGM to become a full-member of the Interstate Mining 

Compact, after being an associate since Nov 2004.  This compact 

requires legislation to join, after 5 years of associate membership, so 

Utah is 3 years overdue.  Enable OGM to lead committees and vote.         

Bill file opened. 

 

     

 Navajo Trust Fund Related 

Amends 

Sen. Van Tassell  Bill file opened. 

     

* Oil, Gas and Mining Board 

Amendments 

Sen. Van Tassell Enable OGM Board member to hold office until a successor is 

approved, up to a 90 day period.  Also, the bill would modify the 

Minerals appeal process within the Division: moves the public 

comment period to earlier in process, and corrects statute to an 

informal hearing before the Director rather than formal.  Both 

Mineral amends are consistent with the Coal Program. 

Bill file opened. 

     

 Severance Tax Amendments Rep. J. Nielson  Bill file opened. 

     

 Sunset Reauthorization – 

Energy Producer States’ 

Agreement 

Rep. Barrus Anticipate bill will extend sunset date for coalition of energy states, 

with up to 3 Utah legislators as members. 

Bill file opened. 

* = OGM 

bill request 
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ADMINISTRATIVE BILLS 
Bill # Bill Title Bill Sponsor Purpose of Bill Status  (Last Actions) 
 Agency Reporting Provisions Rep. Bird  Bill file opened. 

     

 Changes to Admin. Fines by 

State Agencies 

Sen. H. Stephenson  Bill file opened. 

     

 Former State Official 

Lobbying Restriction 

Sen. Weiler  Bill file opened. 

     

 GRAMA Amendments Sen. Bramble  Bill file opened. 

     

 Public Employees Work 

Week Amendments 

Sen. Osmond  Bill file opened. 

     

 Retirement Eligibility 

Amendments 

Sen. Weiler  Bill file opened. 

     

 State Security Standards for 

Personal Information 

Sen. Reid  Bill file opened. 

     

 Utah Retirement System 

Amendments 

Rep. Ipson  Bill file opened. 

     

 Whistleblower Amendments Sen. Reid  Bill file opened. 

     

 

Other Potential Topics Impacting DOGM/Energy: 

 

O&G Forced Pooling Penalty Modification (Petroleum industry is considering a bill for 2013.) 

 

 



(more) 
 

DRAFT JANUARY AGENDA 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

---ooOoo--- 

 

A PUBLIC MEETING WILL BE HELD ON WEDNESDAY, JANUARY 23, 2012, IN THE 

AUDITORIUM OF THE DEPARTMENT OF NATURAL RESOURCES, 1594 WEST NORTH 

TEMPLE, SALT LAKE CITY, UTAH. 

 

THE DIVISION OF OIL, GAS AND MINING WILL CONDUCT A BRIEFING SESSION AT 

8:00 AM:   

1.  

2.  

3. Earth Day Awards - Overview 

4. Legislative Update 

5. Other  

6. Next Month’s Agenda and Division Calendar  

7. Opportunity for Public Comment 

THE BOARD WILL HEAR THE FOLLOWING MATTERS AT 9:00 AM: 

1. Docket No. 2013-xxx Cause No. xxx-xx – In the Matter of the Request for Agency 

Action of  

 

 

 

 

 

 

 

 

 

 

 

 

 

(Copies of the agenda are available at www.ogm.utah.gov and at the administrative offices.) 
 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary communicative aids and services to enable them 

to participate in this hearing should call Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing. 

http://www.ogm.utah.gov/
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December 5, 2012 

AGENDA #1 
 
 

Docket No. 2012-034 Cause No. RO&G-2012-03 – 
In the Matter of Formal Rulemaking to Amend the Oil 
and Gas Regulatory Program R649 Rules for the 
Surface Owner Protection Act. 
 

(This matter is continued from the October 
hearing.  The Board will accept public comment.) 
 



F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 
STATE OF UTAH 

SEP f 0 2012 
S5CRETARY, BOARO OF 

OIL, GAS & MINING 

IN THE MATTER OF FORMAL 
RULEMAKING TO AMEND THE 
OIL AND GAS REGULATORY 
PROGRAM R649 RULES FOR THE 
SURFACE OWNER PROTECTION ACT 

---00000---

---00000---

DIVISION'S REQUEST TO 
COMMENCE FORMAL 

RULEMAKING 

DOCKET NO. 2012-034 
CAUSE NO. RO&G-2012-03 

The Division of Oil, Gas & Mining ("Division") hereby requests that the Board of Oil, Gas & 

Mining ("Board") at its regularly scheduled hearing on October 24,2012 commence formal 

rulemaking to modify part of the current R649 rules of the Utah Oil and Gas Program as a result of 

S.B. 77, the Surface Owner Protection Act. The Division hereby requests that the Board file the 

proposed changes attached to this Request in accordance with the requirements of the Utah 

Administrative Rulemaking Act, Utah Code §§63G-3-101 et seq. (2012), schedule a public hearing, 

and take such action as required to formally adopt R649-3-38, Surface Owner Protection Act 

Provisions. 

The proposed rule, R649-3-38, is presented to the Board with this request to commence 

formal rulemaking as the result of an extensive informal rules review process conducted by the 

Division and the Board. The informal rulemaking process was undertaken to address the 

requirement for rulemaking in S.B. 77, which passed the Legislature during the 2012 General 

Session. The Governor signed this bill on March 22, 2012 and the Division subsequently provided a 

briefmg to the Board and commenced the informal rulemaking process on March 28,2012. The 

Division formed a stakeholder group to receive input on the development of draft rules and this 

group met four times between April 19,2012 and June 19,2012. The Informal Rules Review 

Group was also provided the opportunity on July 17,2012 to review the proposed rule, and no 



written replies were provided. The Board was also briefed on this informal rulemaking process on 

July 25, 2012 and August 22, 2012. 

The proposed rule R649-3-38, dated August 31, 2012, is attached and all additions to the 

rule are shown as underlined. If the Board decides to commence formal rulemaking, the proposed 

rules will be filed with the Division of Administrative Rules via an eRules filing. Provided the 

eRules filing can be completed by November 1,2012 as expected, the proposed rule amendments 

will appear in the Utah State Bulletin on November 15,2012. The Board may take public 

comment at a Board hearing on the proposed rules after they are published in the Utah State 

Bulletin. A public hearing may be held as part of the regularly scheduled Board hearing on 

December 5, 2012. 

A minimum 30-day comment period extending through December 17, 2012 is required by 

the Utah Administrative Rulemaking Act. Assuming no changes are made to the rules as 

proposed, the Board could grant its final approval of the rules at the regular hearing day on 

January 23, 2013 and R649-3-38 could be made effective on the day of the January Board 

Hearing, since it would meet the requirement of no fewer than seven calendar days after the close 

of the public comment period. 

The Division requests that the Board commence formal rulemaking, proceed to file the 

proposed rules with the Division of Administrative Rules, set a date for a public hearing, and take 

necessary action to formally adopt the rule changes as proposed on the attached exhibit. 

DATED this IOtfi.; of September, 2012. 

<Sf~~ 
Steven F. Alder, 
Assistant Attorney General 
For Utah Division of Oil, Gas, & Mining 



CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy ofthe foregoing DIVISION'S 
REQUEST TO COMMENCE FORMAL RULEMAKING for Docket No. 2012-034, Cause No. 
RO&G-2012-03 to be mailed with postage prepaid, this ll11.day of September, 2012, to the 
following: 

Michael S. Johnson 
Assistant Attorneys General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
Via Email 

Lowell Braxton 
Western Energy Alliance 
3666 S Millbrook Terrace 
Salt Lake City, UT 84106 
Via Email 

Sterling Brown 
Utah Farm Bureau 
9865 S State Street 
Sandy,UT 84070-3205 

Steven F. Alder 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
Via Email 

Lee Peacock 
Utah Petroleum Association 
10714 S Jordan Gateway #260 
South Jordan, UT 84095 
Via Email 

Julie Ann Carter 



Utah Division of Oil, Gas &Mining 
Formal Rulemaking Process: Surface Owner Protection Act 
August 31,2012 

R649. Natural Resources; Oil, Gas and Mining; Oil and Gas. 
R649-3. Drilling and Operating Practices. 
R649-3-38. Surface Owner Protection Act Provisions. 

hl These rules and all subsequent revisions a approved by [he board are developed pursuant to 

!mon which oil and gas operations nTe conducted. and owned by a surface land owner. 
2.4. "Surface land owner" means a person who owns, in fee simple absolute, all or part of the 

surface land as shown by the records of the county where the surface land is located. Surface land owner 
does not include the surface laJld owner's lessee, renter. teaanL or other contractually related person. 

2.5. "Surface land owner's property" means II surface land nwner's surface land. crops nn the 
surface land, and existing improvements on the surface land. 

2.6. "Surface use agreement" means an IIgreement betwee-n 1Il1 owner or operator and a surface 
land owner address ing the use and reclamation of surface land owned by the surface land owner and 
comnensation ('Or damage to the surface land caused by ail and gas operations that result in loss of the 
surface land owner's crops on the surface land. loss of value of existing improvements owned by the 
surface land owner on the surface land; and pennanent damage to the surface land. 

. Oil and gas operations shall be conducted in such manner as to prevenl unreasonable loss 0 1' 8 

surface land owner's crops on surface land, unreasonable loss of value of existing improvements owned 
by a surface land owner 011 surface land, and unreasonable p rmanen! damage to surface land. 

1Il. In accordance with Section 40-6-20, an owner or operator may enter onto surface land under 
which lhe owner or operator holds right'S to conduct oil and gas operations and use the surface land to lhe 
extent rt.'a5onabl y necessary to conduct oil and gas operations and consistcnt wilh allowing \lIe sur race 
land owner Lhe greatest po sible use of Ule surface land owner's property. to the extent that the surface 
land owner's use does not interfere with the owner's or operator's oil and gas operations. 

4. 1. Except as is reasonably nccessary to conduct oil and gas operations, an ovmer or operator 
shall mitigate the effects of accessing the surface land owner' sufface land. minimize interference wi th 
the surface land owner's use of the surface land owner's property. and compensate a surface land owner for 
unreasonable loss of a surface land owner's cmos on the surface land. unreasonable loss of value to 
existing improvements owned by a surface land owner on Ule surface land. and unreasonable pennanenl 
damage to the surface land. 

4.2. An owner or operator may but is not reguired to obtain location or pacing exceptions from 
the division or board or utilize directional or horizontal drilling technigues that are not technologically 
feasible. economically practicable, or reasonably available. 

Page 1 of 2 

Comment [551]: Subsection 1 
identifies the Act and mainly 
reflects the intent to encourage 
surface use agreements. 

Comment [552]: Defini tions in 
Subsection 2: Crops was defined by 
the SOPAR stakeholder group and the 
remaining definitions were in 5877. 

Comment [553]: The basis for 
Subsection 3 is 40-6-5(2) (d) in 
S877. 

Comment [554]: The basis for 
Subsection 4 is new 40-6-20 in 
S877 . 



19. In accordance with eClion 40-6-21. non-binding mediation may be requested by a surface land 
owner and an owner or operator, by providing written notice La the other party, if they are unable to agree 
on the amount of damages for unreasonable crop loss. on the surface land, unreasonable loss of value to 
existing imgTovemcnts owned by the surface land owner on the surface land. or unreasonable pennanc.nt 
damage to the surface land. 

5. 1. A med iator may be mutuallv selected by a Sllrface land owner and an owner or operator from 
a listing of quali fied mediators mainta ined by the division and the Utah Department or Agriculture and 
Food. which includes the mediators identified on the Utah tate Courts website with "property" or "real 
estate" as an area of expertise. or a med iator may be selected from any oUler source. 

5.2. The surface land owner and the owner or operator shall equally share the cost of the 
mediator's services. 

5.3, The mediation provisions of this subsection do not prevent or de lay an owner or operator 
from condllcling oil and gas operations in accordance with applicable law. 

6. A surface use bond shall be furnished to the dlvisi n b · lbe owner or operator, in accordance 
with the following provisions of Subsection R649-3-38-6. 

6.1 . A surface ·use bond does not apply to surface land where the surface land owner is a party 10 , 

or a successor of a party to: 
6.1.1. A lease of the underlying privately owned oil and gas; 
6.1 .2. A surface use agre~melll applicable to tile surface land owner's surface land: or 
6. 1.3. A contract, waiver, or release addressing an owner's or operator's use of lhe surface lund 

owner's surface land. 
6.2. The surface use bond shall be in Ille am6ull of $6,000 per well site and shall be condi tioned 

.l!llon the perfonnance- by the owner or operator of (he duty to llrotec! a surface land owner against 
unreasonable loss of crops On surtace land. unreasonable loss of va lue of exist ing improvements. and 
unreasonable pennanent damage to surface land. 

6.3. The surface use bond shall be furnished to the division on Fonn 4S after good faith 
negotiation and rior to Ule a roval of the a n lication for permit to dri II. The mediation process 
identified in R649-3-3R-5 may commence and is encouraged to be completed. 

6.4. The division may accept a surface use bond in the fo rm of a cash account as provided in 
R649-3-I-IO.2.1 or a certificate of deposit as provided in R649-3-1-IO.2.3. Interest will remain within the 
account. 

6.5. The d.ivision may allow lhe owner or operator, or a ubsequenl owncr or operator. Lo replace 
an existing surface use bond wilh another bond thal provides sufficient coverage. 

6.6. The surface use bond shall remain in effect by the operator until released by the division. 
6.7. The surface use bond shall be payable to the division for the use and benefit of the surface 

land owner, subject to the provisions of these rules. 
6.8. The surface use bond shall be released to the owner or operator after the division receives 

sufficient information that: 
6.8. 1. A surface use agreement or other contractual agreement has been reached: 
6.8,2 . Final resolution o r ch€: judicial appeal process for an aClion for unreasonable damages. as 

defined in R649-3-38-6.2, has occurred and have been paid: or 
6.8.3. Plugging and abandonment of the well is completed. 
6.9. The division shall make a reasonable effort to contact the surface land owner prior to the 

division's release of the surface use bond. 
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Comment [555]: The basis for 
Subsection 5 is new 40-6-21 in 
SB?? . 

Comment [556]: The basis for 
Subsection 6 is 40-6-5(2) (f) in 
SB77. 

Comment [557]: The amount of this 
bond was determined by the SOPAR 
stakeholder group after review of 
the statutes from adjacent states . 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF FORMAL 
RULEMAKING TO AMEND THE OIL 
AND GAS REGULATORY PROGRAM 
R649 RULES FOR THE SURFACE 
OWNER PROTECTION ACT. 

NOTICE OF HEARING 

Docket No. 2012-034 
Cause No. RO&G-2012-03 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, will 
conduct a hearing on WEDNESDAY, OCTOBER 24,2012, at 9:00 AM, or as soon thereafter as 
possible, in the Colorado Room at the Red Cliffs Lodge, Mile Post 14 Hwy 128, Moab, Utah. 

The hearing will be conducted in accordance with the rules of the Board as set forth in Utah 
Administrative Code R641 et seq. The purpose of the hearing will be for the Board to consider a 
Request to Commence Formal Rulemaking requesting that the Board: 

1. Commence Formal Rulemaking to modify part of the current R649 rules of the Utah Oil and 
Gas Program as a result of S.B. 77, the Surface Owner Protection Act; and 

2. File the proposed rule changes in accordance with the requirements of the Utah 
Administrative Rulemaking Act, Utah Code §§ 63G-3-101 et seq. (2012); and 

3. Schedule a public hearing, and take necessary action to formally adopt R649-3-38, Surface 
Owner Protection Act Provisions. 

Objections to the Request for Agency Action may be filed with the Secretary of the Board. 
Interested persons may also appear and participate at the hearing. 

The Request for Agency Action, and any subsequent filings, may be inspected at the office 
of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary communicative 
aids and services to enable them to participate in this hearing should call Julie Ann Carter at 
(801) 538-5277, at least three working days prior to the hearing date. 



DATED this 3rd day of October, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 

oard ecretary 
1594 West North Temple, Suite 1210 
Salt Lake City, Utah 84116 
(801) 538-5277 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-034, Cause No. RO&G-2012-03 to be mailed via email and 
first class mail, with postage prepaid, this .3cc:l day of October, 2012, to the following: 

Michael S. Johnson 
Assistant Attorneys General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
MIKEJOHNSON@utah.gov 
[Via Email] 

Steven F. Alder 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
STEVEALDER@utah.gov 
[Via Email] 

Lowell Braxton 
Western Energy Alliance 
3666 S Millbrook Terrace 
Salt Lake City, UT 84106 
vanbrax@gmail.com 
[Via Email] 
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Lee Peacock 
Utah Petroleum Association 
10714 S Jordan Gateway #260 
South Jordan, UT 84095 
lpeacock@utahpetroleum.org 
[Via Email] 

Sterling Brown 
Utah Farm Bureau 
9865 S State Street 
Sandy, UT 84070-3205 
scb@fbfs.com 
[Via Email] 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-034, Cause No. RO&G-2012-03 to be PUBLISHED in the 
following newspapers on the following days: 

October 7,2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 
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December 5, 2012 

AGENDA #2 
 
 

Docket No. 2012-032 Cause No. 139-95 – In the 
Matter of the Application of INTEGRATED WATER 
MANAGEMENT, LLC for Administrative Approval of 
the IWM Well located in Section 31, Township 2 
South, Range 4 West, Duchesne County, Utah as a 
Class II Injection Well. 
 
 (This matter is continued from the September 
hearing) 
 



BEFORE TIIE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

F I LED 
AUG 1 0 2012 

S6CRETARY. BOARO OF 
OR., GAS & MINING 

IN THE MATTER OF THE APPLICATION OF 
INTEGRATED WATER MANAGEMENT, LLC FOR 
ADMINISTRATIVE APPROVAL OF THE IWM 
WELL LOCATED IN SECTION 30, TOWNSHlP 2 
Sourn, RANGE 4 WEST, DUCHESNE COUNTY, 
UT AS A CLASS II INJECTION WELL 

REQUEST FOR AGENCY ACTION 

Docket No. 2012-032 
Cause No. 139-95 

Pursuant to R641-1 00 et seq., INTEGRATED WATER MANAGEMENT ("IWM"), LLC, 

Petitioner, by and through its undersigned counsel, petitions the Board of Oil, Gas and Mining 

for an order or a procedure for the drilling of the IWM SWD W ANDA·31 B4 SWD as a Class II 

injection well for the underground injection of produced water for purposes of water disposal. 

JURISDICTION 

1. Integrated Water Management, LLC ("IWM") is a Utah limited liability company 

in good standing, having its principal place of business in SLC, Utah. IWM is qualified to and is 

doing business in Utah. IWM currently operates a wastewater disposal facility including 

evaporation ponds, an injection well and oil processing equipment near the proposed well. 

2. The Board of Oil, Gas and Mining (the "Board") has jurisdiction of the parties 

and subject matter of this Request for Agency Action, pursuant to Section 40-6-S(5)(a) of the 

Utah Code Annotated and Rule R649-S-1(1) of the Utah Administrative Code ("U.A.C. "). 

PROCEDURAL POSTURE 

3. IWM originally filed an Application for Permit to Drill ("APD") with the Utah 

Division of Oil Gas and Mining for administrative approval to drill the IWM SWD W ANDA·31 

B4 SWD well located in the SWSE of Section 31, Township 2 S., Range 4 W. Duchesne County, 



Utah (the "Subject Well" and "Subject Lands," respectively) as preliminary step for permitting it 

as an underground injection well for the disposal of produced water on May 2, 2012. On May 

" 

15, 2012, the Division denied the APD and sent a letter giving the following as the reasons for 

denial: 

Integrated Water Management does not own the mineral rights at 
the proposed location and has been unable to provide a waiver 
from the mineral owner. The owner of the mineral rights (EI Paso) 
has filed a letter of protest with DOGM stating that an injection 
well at this location could 'adversely affect EI Paso's drilling and 
production operations. I For these reasons the proposed well cannot 
be approved at this time. 

4. The purpose of this Request for Agency Action is to set the matter for hearing by 

the Board at the Board's regularly scheduled hearing on September 26, 2012. 

NEED FOR BOARD INvOLVEMENT 

Rule R649-3-4 provides, "Approval [for drilling] shall be given by the division if it 

appears that the contemplated location and operations are not in violation of any rule or order of 

the board for drilling a well. II When it appeared to IWM that the reason given for denial in the 

May 15, 2012 letter could not be explained or justified by the reasons given, representatives of 

IWM inquired of division staff about the reasons for the denial and what actual llrule or orderll 

the denial was based on. The response that emerged is somewhat shocking, at least at first blush: 

It was that the denial was done as a favor to IWM-even if the justification for it is weak. 

To understand how denying IWM's application to drill a well-one vital to IWM's 

business plan-can be viewed as a favor, one must understand the flaws in the approval process 

for injection wells and the limited tools that both the Division and applicants have to deal with 

them. These problems will be explained below and how the Board can resolve them. After 

consultation with the Division and the Divisionis counsel from the Attorney Generalis office, 
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IWM asks for the Board's involvement, as a way to address the shortcomings in the system and 

bring rationality, efficiency and predictability to the process. 

THE D 1VISION'S CURRENT APPLICATION P ROCESS FOR D RILLING C LASS II INJECTION W ELLS 

The current process for approval of class II injection wells primarily assumes that the 

applicant has an existing well, like an old oil or gas well, that it would like to convert and permit 

for injection. The Division has required IWM to file an APD rather than an Application for an 

Injection Well. However, the applicant IWM has absolutely no legal or equitable right to drill an 

oil or gas well. Thus the Division's insistence on an APD as part of the administrative process to 

drill an injection is legally incomprehensible. According to the Division, IWM has not even 

filed an application for an injection well. The form the Division uses, mc Form 1, Application 

for Injection Well, is attached as Exhibit A. 

These are the steps the Division currently uses drilling a new injection well : 

1. The Division requires an APD. Attached as Exhibit B is a copy ofIWM's APD as required 

by the Division. Also attached in Exhibit C is another version of Form 3 that is available on 

the DOGM website which is different than the one filed by IWM. (Apparently multiple 

versions exist). Both of these versions are unrelated to drilling an injection well. 

2. After the APD is filed, notice is given to adjoining mineral and land owners. The Division 

also requires a consent letter from any mineral rights owner. A consent letter or waiver is not 

required by any statute, rule, or order. The letter of May 15,2012, signed by Brad Hill, Oil 

and Gas Permitting Manager, prohibiting IWM's proposed well is based on the Division's 

misunderstanding of the property rights between a fee owner of real estate and a holder of 

mineral rights. A brief summary ofIWM's legal position is contained in the enclosed letter 

addressed to the Division, which was a request to Mr. Hill to reconsider the Division's denial. 
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A copy of the letter to Mr. Hill is attached as Exhibit D. 

3. If a protest is not received the Division grants the permission to drill a well. 

4. After a well is drilled, VIC Form 1 Application for Injection Well is then submitted to the 

Division for review. 

5. Notice is then given again pursuant to injection regulations in R649-5-3 to adjoining mineral 

and land owners. Ifno objection is received by the Division, it may be approved 

admini strativel y. 

6. If a protest is received, the procedures ofR649-5-3 govern. This last notice occurs after the 

applicant has already incurred the cost of permitting and drilling the well. 

The DivisionIs regulations actuall y specify the following procedure: 

1. An applicant file VIC Form 1 Application for Injection Well. This form has not been filed 

by IWM with the Division, because the Division will not accept it. Note: the primary 

purpose of the VIC program is the protection of underground sources of drinking water-not 

the speculative claims of a mineral owner as to the hypothetical presence of commercial 

viable oil or gas such as El Pasats protest. 

2. The review of the application is governed by Rule R649-10, Administrative Procedures, 

under an informal administrative proceedings. 

3. All fee and mineral owners within a specified area are then notified of the application. If 

there is a protest before drilling a well, which is resolved in favor of the protestor, the 

applicant does undertake the unbearable risk of drilling a well only later to have a protest that 

could have been discovered before the well was drilled. 

4. IWM recognizes that there are certain risks of drilling an injection well that cannot be 

mitigated in advance of drilling. A protest after drilling should not be one of these risks. 
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These are technical issues that require empirical data. For example, items listed in R649-5-

2(2.7.2), including the fluid in the formation into which the fluid is being injected the 

compatibility with the fluid being injected and injection pressures. 

INFORMAL ADJUDICATIVE PROCEEDINGS OF RULE R649-10 ADMIN1STRATIVE PROCEDURES 

Rule R649-1O-1(1) provides: "Adjudicative proceedings which shall be conducted 

informally before the division in accordance with these rules are all actions prescribed by the Oil 

and Gas Conservation General Rules as being specifically under the division's authority and 

jurisdiction includin~r ... R649-3 Drilling and Operating Practices; R649-5 Underground Injection 

Control of Recovery Operations and Class II Injection Wells ... . II 

IWM's APD meets the definition of an adjudicative proceeding under R649-1 0-2(1). 

However, neither the Division nor its appointed presiding officer Brad Hill have met the 

requirements of the procedures. The procedures require prompt review of proceedings (R649-

10-3(2.6», a notice of right of administrative or judicial review and timeline for doing so (R649-

10-4(1.9.3-4», the facts the decision was based on (R649-10-4(1.10). 

WHEREFORE, Petitioner respectfully requests the Board to : 

A. Set this matter for hearing at the regularly scheduled meeting of the Board to be 

held on September 26,2012 to consider IWM's Application. 

B. Give notice of this Request for Agency Action and the hearing as provided by the 

laws of the State of Utah and regulations issued pursuant thereto . Conduct a hearing at which 

Petitioner and all authorized parties may be allowed to present evidence regarding IWM's 

Application. 

C. To find that: 
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(1) The denial letter by Brad Hill was deficient and factually unsupported; 

(2) The IWM SWD W ANDA-31 B4 may proceed under urc From 1 Application for 

An Injection Well. 

(3) That the absence of the waiver or consent of mineral owner is not grounds, per se, 

for denial of an inj ection well. 

(4) Alternatively to remand to the Division for proper review under R649-1O. 

D. Provide such other relief as may be just and proper under the circumstances. 

Dated this 10th day of August, 2012 

~~\~ 
Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 

362 S Pierpont Ave 
Salt Lake City. UT 84101 
801-839-4282 
mattmnelson1@gmail.com 
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Exhibit A 



1A. TYPE OF WORK: 

STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF OIL, GAS AND MINING 

APPLICATION FOR PERMIT TO DRILL 

DRILL 0 REENTER D DEEPEN D 

FORM 3 

AMENDED REPORT D 
(highlight changes) 

5. MINERAL LEASE NO: 16. SURFACE: 

7. IF INDIAN, ALLOTTEE OR TRIBE NAME: 

olLD GAS 0 SINGLE ZONE 0 MULTIPLE ZONE 0 B. UNIT or CA AGREEMENT NAME: 
B. TYPE OF WELL: OTHER 

2. NAME OF OPERATOR: 9. WELL NAME and NUMBER: 

3, ADDRESS OF 'OPERATOR: I PHONE NUMBER: 10. FIELD ANO POOL, OR WILDCAT: 

CITY STATE ZIP 
4, LOCATION OF WELL (FOOTAGES) 11. OTR/OTR, SECTION, TOWNSHIP, RANGE, 

MERIDIAN: 

AT SURFACE: 

AT PROPOSED PRODUCING ZONE: 

14. DISTANCE IN MILES AND DIRECTION FROM NEAREST TOWN OR POST OFFICE: 12. COUNTY: 13. STATE: 
UTAH 

15. DISTANCE TO NEAREST PROPERTY OR LEASE LINE (FEE11 16. NUMBER OF ACRES IN LEASE: 17. NUMBER OF ACRES ASSIGNED TO THIS WELL: 

1B. DISTANCE TO NEAREST WELL (DRILLING, COMPLETED, OR 19, PROPOSED DEPTH: 20. BONO DESCRIPTION: 
APPLIED FOR) ON THIS LEASE (FEED 

21 , ELEVATIONS (SHOW WHETHER OF, RT, GR, ETC.): 22. APPROXIMATE DATE WORK WILL START: 23. ESTIMATED DURATION: 

24. PROPOSED CASING AND CEMENTING PROGRAM 

SIZE OF HOLE CASING SIZE, GRADE, AND WEIGHT PER FOOT SETTING DEPTH CEMENT TYPE, OUANTITY, YIELD, AND SLURRY WEIGHT 

25. ATIACHMENTS 

VERIFY THE FOLLOWING ARE ATTACHED IN ACCORDANCE WITH THE UTAH OIL AND GAS CONSERVATION GENERAL RULES: 

D WELL PLAT OR MAP PREPARED BY LICENSED SURVEYOR OR ENGINEER 

o EVIDENCE OF DIVISION OF WATER RIGHTS APPROVAL FOR USE OF WATER 

D COMPLETE DRILLING PLAN 

o FORM 5, IF OPERATOR IS PERSON DR COMPANY OTHER THAN THE LEASE OWNER 

NAME (PLEASE PRINT) ____ ~------__________ _ TITLE 

SIGNATURE DATE 

(This space for State use only) 

API NUMBER ASSIGNED: _______________ _ APPROVAL: 

111/2001\ (See Instructions on Reverse Side} 



INSTRUCTIONS 

This form shall be submitted in duplicate by the operator prior to the commencement of: 
• drilling a new well, 
• re-entering a plugged well, 
• significantly deepening an existing well bore below the current bottom-hole depth, 
• drilling horizontal laterals from an existing well bore, 
• drilling hydrocarbon exploratory holes such as core samples and stratigraphic tests, 
• any surface disturbance associated with any of the above. 
This applies to all wells drilled within Utah, regardless of lease designation. Filings must also be made to applicable 
federal agencies for permits on Indian or federal leases. 

The following information shall be included as part of the complete application: 
• The telephone number of the person to contact if additional information is needed; 
• Mineral lease number (item 5); 
• Identification of the type of surface ownership - Federal, Indian, State or Fee (item 6); 
• A plat or map, preferably on a scale of one inch equals 1,000 feet, prepared by a licensed surveyor or engineer, 

which shows the proposed well location. For directional wells, both surface and bottomhole locations should be 
marked; 

• A copy of the Division of Water Rights approval or the identifying number of the approval for use of water at the 
drilling site; 

• A drilling program containing the following information: 
- The estimated tops of important geologic markers; 
- The estimated depths at which the top and the bottom of anticipated water, oil, gas, or other mineral-bearing 

formations are expected to be encountered, and the owner's or operator's plans for protecting such 
resources; 

- The owner's or operator's minimum specifications for pressure control equipment to be used and a 
schematic diagram thereof showing sizes, pressure ratings or API series, proposed testing procedures and 
testing frequency; . 

- Any supplementary information more completely describing the drilling equipment and casing program as 
shown on this form; 

- The type and characteristics of the proposed circulating medium or mediums to be employed in drilling, the 
quantities and types of mud and weighting material to be maintained, and the monitoring equipment to be 
used on the mud system; 

- The anticipated type and amount of testing, logging, and coring; 
- The expected bottomhole pressure and any anticipated abnormal pressures or temperatures or potential 

hazards, such as hydrogen sulfide, expected to be encountered, along with contingency plans for mitigating 
such identified hazards; 

- Any other facets of the proposed operation which the lessee or operator desires to point out for the division's 
consideration of the application. 

• A Form 5, Designation of Agent or Operator, if the operator is a person or company other than the lease owner. 

Approval of the APD shall be valid for a period of 12 months from the date of such approval. Upon approval of an 
APD, a well will be assigned an API number by the division. The API number should be used to identify the 
permitted well in all future correspondence and reporting to the division. 

If a change of location or drilling program is desired, an amended APD shall be filed and its approval obtained. 

After a well has been completed or plugged and abandoned, it shall not be reentered without the operator first 
submitting a new APD and obtaining the division's approval. 

Information on a newly permitted well will be held confidential only upon receipt by the division of a written request 
from the owner or operator. The period of confidentiality may begin at the time the APD is submitted for approval 
if a request for confidentiality is received at that time, although the information on the application itself will not be 
considered confidential. All correspondence and reports pertaining to the permitted well should be clearly stamped 
'confidential' or 'tight hole'. 

Send to: 

Utah Division of Oil, Gas and Mining 
1594 West North Temple, Suite 1210 
Box 145801 
Salt Lake City, Utah 84114-5801 

(11/2001) 

Phone: 801-538-5340 

Fax: 801-359-3940 



Exhibit B 



GARY It HERBERT 
GOI'I!mnl' 

GREGORY S. BELL 
1.lelitellaut Govemor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 
HreclI/ll'e Director 

Division of Oil I Gas and Mining 
JOHNR. BAZA 
DIVIsIOn DII'.ctor 

May 15,2012 

Integrated Water Management 
C/o Mr. JT Martin 
P. O. Box 430 
Altamont, Utah 84001 

Subject: Application For Permit To Drill The ,qrwM SWD Wanda-31B4" Well-Section 31. 
Township 2 South, Range 4 West. USB&M, Duchesne County, Utah 

Dear Mr. Martin: 

Your Application for Permit to Drill the above referenced well has been denied by 
DOOM and is being returned to you. 

Integrated Water Management does not own the mineral rights at the proposed location 
and has been unable to provide a waiver from the mineral owner. The owner of the mineral 
rights (EI Paso) has filed a letter of protest with DOGM stating that an injection well at this 
location could "adversely affect EI Paso's drilling and production operations". For these 
reasons the proposed well cannot be approved at this time. 

If you have any questions concerning this matter, please contact me at (801) 538-5315. 

~illce~~t,\ \ 
\~l,~R 
Brad Hill 
Oil and Gas Permitting Manager 

1594 West North Temple, Suite 1210, PO Box 145801. Salt Lake City, UT 84114·5801 
telephone (801) 538·5340 • facsimile (801) 359·3940. TTY (801) 538·7458 • www,ogm.JlItIh.gm' ott. GAS •. NUUfIl: 



FORMJ 
STATE OF UTAH 

DEPARTMENT OF NATURAL RESOURCES AMENDED REPORT [] 
DIVISION OF OIL, GAS AND MINING 

... __ ._ ... ----_ .. _ ---------_._--------_._-_.'._-----------,. 
APPLICATION FOR PERMIT TO DRILL 

1. WE LL NAME and NUMBER 
IWM SWD WANDA-31B4 - - -----_._._._-_. .- '---2. TYPE OF WORK 3. FIELD OR WILDCAT 

DRIll. NEW WEll. ,:~,I REENTER P&A WEll. ( 
, -, ' , 

ALTAMONT I DeEPEN WEll ;. _. I 
-

4, TYPE OF WELL 5, UNIT or COMMUNITIZATION AGREEMENT NAME 
Watar Dlaposal Woll Coal bed Melhan& Well: NO 

6. NAME OF OPERATOR 7, OPERATOR PHONE 
INTEGRATED WATER MANAGEMENT ll.C 435 722-3556 - -- ~, OPERATOR E·MAll 

.. __ .. _-_. 
8, ADDRESS OF OPERATOR 

PO Sox 816, Roosevell, UT, 84066 rballou@etratanat.com 

10, MINEfW. LEASe HUMBER 11, MINISRAL OWN~~tlIP 12, SURFACE OWNERSHIP 
(FEDERAL,INDIAN, O~$TATel feDERAl.() INDIAN() ,STATSO FeE@ FEDERAl 0 INDIANCJ STATE(J FEE@ Pending 

13. NAME OF SURFACE OWNER (I' box 12 .. "eo') 14. SURFACE OWNER PHONE (It box 12 a "eo') 
Integraled Waler Managament 435-454-4646 

15. ADDRESS OF SURFACE OWNER (If box 12 .. ', •• ') 16. SURFACE, OWNER E'MAIL (lI:bOX' 12 .. ""'I 
PO Box 430, Altsmonl, UT 84001 

17, INDIAN ALLDTTEE OR TRIBE NAME 18. INTEND TO COMMINGLE PRODUCTION FROM 'ta; ,:a~ 

(If box 12 ~ 'INDIAN') MULTIPLE FORMATIONS 

vesU (Submtl Commingling Application) NO@ VERTICAL@ DIRECTIONAL 0 HORIZONTAL 0 
20. LOCATION OF WELL FOOTAGES QTR.QTR SECTION TOWNSHIP RANGE MERIDIAN 

LOCATION AT SURFACE 1189 FSl 1678 FEL SWSE 31 2.05 4.0W U 

iop 0' Uppermo.t Producing Zone 1189 FSL 1678 FEL SIMif. 31 2.0S 4.0W U 

At Total Depth 1189 FSL 1678 FEL SWSE 31 2.0 S 4.0W U 

21, COUNTY 22. DISTANCE TO NEAREST LEASE LINE (Faet) 23. NUMBER OF ACRE$ IN DRILLING UNIT 
DUCHESNE 1189 231 

- ... ---- 25, DISTANCE TO NEAREST WELL IN SAME POOL 26. PROP08ED DEPTH 
(Applied For Drilling Dr Complotocl) MD: 6200 TVD: 6200 

2988 

27. ELEVATION· GROUND LEVEL 28, BOND NUMBER 29. SOURCE OF DRILLING WATER I 
WATER RIGHTS APPROVAL NUMBER IF APPUCABLE 

6056 Pending Integrated FacUlty 

Hols, Casing. and Cement InformatiOn 

Siring Hole ,Slze Caalng Size Length Weight Grade & Thread Max Mud WI. Cement Sacks Yield Weight 

Cond 20 13.375 o . 50 4B.O H-40 ST&C 0.0 Class G 110 1,15 15.8 

~ 12.25 9.625 o - 1500 ;36,0 K·55 LT&C B.9 Type V 420 3.82 11.0 
~. . 

Class G r--ras- 1.15 15,8 

CI1I6sG 110 1.15 15.8 

Prod 8,75 7 o . 6200 26.0 N·SO'lT&C 11 •. 0 Premium LIte High Strength 230 1.T 13.1 

TYlleV 100 ~.~2 11 .0 

Type V 40 '1.,7 13.1 
-

ATTACHMENTS 

VERIFY THE FOLLOWING ARE ATTACHED IN ACCORDANCE WITH THE UTAH OIL AND GAS CONSERVATION GENERAL RULES 

l!?J WELL PLAT OR MAP PREPARED BY LICENSED SURVEYOR OR ENGINEER [a COMPLETE DRILLING PLAN 

--
[J AFFIDAVIT OF STATUS OF SURFACE OWNER AGREEMENT (IF FEE SURFACE) o FORM 5. IF OPERATOR IS OTHER THAN THE LEASE OWNER 

LJ DIRECTIONAL SURVEY PLAN (IF DIRECTIONALLY OR HORIZONTALLY DRILLED) f?l TOPOGRAPHICAL MAP 

NAME BIad.Well.' TITLeS!l'" PHONE 435 724-2G63 

SIG~ATURE DATE O~/30i2,012 EMAIL welle.lb@gmall.com 

API NUMBER ASSIGNED APPROVAL 

REQUEST DENIED 
Utah Division of 

Oll,Gas '!!',ng 

~;;~~ . Received: May 02,2012 

-



Integrated Water Management 
DRILLING PLAN 
IWM SWD WANDA-31B4 
1189'FSL 1678' FEL SW1I4 SE1I4 
Section 31, T2S, R4W, USB&M 
Duchesne County, Utah 
Lease No: IWM (Fee) 

1 & 2 ESTIMETED TOPS ANTICIPATED OIL, GAS AND WATER ZONES 

FORMATION 
Duchesne River 
UintaFm. 
Green River Formation 

DEPTH 
Surface 
2,300' 
5,200' 

ZONE TYPE 
Water 
Water & Gas 
Oil, Gas & Water 

MAX. PRESSURE 
1,000.0 psi 
2,255.0 psi 
2,905.0 psi 

Max Pressure is figured as Hydrostatic .4331 pounds per square foot X Depth 

3. PRESSURE CONTROL EQUIPMENT 

A 5K X 11" Rotating Head and BOP Stack and 5K Fill and Kill lines and Choke Manifold Blind 
& Pipe Rams, Mud Cross from 1,500' to 6,200'. 

The surface casing will be equipped with a flanged casing head of 5K psi working pressure. An 
11.0" 5K BOP and 5K Annular preventer will be nippled up on the surface casing and tested to 
250 psi low pressure test and 5K psi high pressure test prior to drilling out. The surface casing 
will be tested to 1,500 psi. The choke manifold equipment, upper Kelly cock and floor safety 
valves will be tested to 5K psi. The annular preventer will be tested to 250 psi low test and 2,500 
psi high test or 50% of the rated working pressure. 

The BOPE will be tested after running intermediate casing, after any repairs to the equipment 
and as required by OSHA regulations while drilling. 

The pipe and blind rams will be activated each time a trip is made, and the annular preventer will 
be activated weekly. 

Weekly BOP tests will be held with each crew. 

Other equipment will include: 
a. Mud logger with gas monitor, if needed. 
b. Choke Manifold with one manual and one hydraulic operated choke 
c. Full opening floor valve with drill pipe thread 
d. Upper and lower Kelly Cock 
e. Shaker, desander, desilter, and mud cleaner 

See the attached diagrams: 
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4. CASING AND CEMENTING PROGRAM: 

Casing: 

Conductor: Hole Size= 20" 
50'+/- 13 3/8 H40 48.00 lb 

Casing Size= 13 3/8" 

Surface: Hole Size= 12 114" Casing Size= 9 5/8" 
1,500' +1- 9 5/8" 36# K55 LTC New API ERW Casing. 
Notes: API setting depth for collapse is 4,664' +1- the safety factor 
Tension with Long Couplings is 48,900 lbs +1- (SF) 
Standard Mill Test: 2,000 psi. 
80% min Yield Test: 2,816 psi. 
Drift Diameter: 8.765 
Coupling OD of9 5/8" is 10.625" 

Intermediate: Hole Size= 8 %" . Casing Size= 7" 
6,700' 7" 26# N80 LTC New Seamless API Casing. 
Notes: API Setting depth for Collapse is 12,491 '+ 1.8 (SF) 
Tension with Long Couplings is 51,900 lbs +1- (SF) 
Standard Mill Test: 3,984 psi. 
Ultimate Yield: 6,790 psi 
Drift Diameter: 6.151 
Coupling OD: of7" Flush Joint is 7.656" 

Description: CBL Casing Connection is a premium connection based on API BTC standard with 
the addition of a torque shoulder and metal to metal seal. The result is a cost effective connection 
ideal for use in horizontal or slant wells bores typically used in Shale formations. The torque 
shoulder provides consistent make-ups and eliminates down hole over-rotation. The metal to 
metal seal is designed to provide the primary seal while minimizing galling. CBL is 
interchangeable with BTC accessories. 
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Cement Program: 

Conductor will be 13 3/8 H40 48.00 Ib casing set to 50' cemented to surface with sufficient redi
mix to bring the cement to surface. 

1. 9518 Surface Casing 
TD 1500' ft 
Hole Size 12 14 in 
Casing Size 9 5/8 in 
Tail Cement 1000 ft to 1500 
Tail Cement excess 50 % 
Lead Cement 1500 ft to surface 
Lead Cement excess 50 % 

Premium Hifill cmt 420 sks 11.0 #/gaI3.82 cuftlsk 23 gal/sk 
Premium V cmt 100 % (BWOC) 
Gel 6 % (BWOC) 
Gilsonite 10 #/sk 
Gr3 3 #Isk 
Salt 3 % (BWOC) 
Flocele 14 #/sk 

Premium G Cmt 185 sks 15.8 #/gall.15 cuftlsk 5.0 gaJ/sk 
Premium G Cmt 100 % (BWOC) 
Calcium Chloride 2 % (BWOC) 
Flocele Y4 #Isk 

Topout: Premium G Cmt 110 sks 15.8 #/gal1.15 cuft/sk 5.0 gal/sk 
Premium G Cmt 100 % (BWOC) 
Calcium Chloride 2 % (BWOC) 
Flocele 14 #/sk 

2. 7 in Casing 
TD 6,200 ft 
Hole Size 8 % in 
Casing Size 7 in 
1st stage 
Tail Cmt Coverage 6200ft to 5000 ft 
Tail Cmt Excess 15 % 
2nd stage 
Lead Cmt Coverage 5000 ft to 500ft 
Lead Cmt Excess 15 % 
Tail cmt across stage tool 50 sks 
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1 s t Stage: Cmt Premo Lite 230 sks 13.1 #/gall.70 cuftlsk 7.7 gal/sk 
Premium 0 Cmt 65 % (BWOC) 
Poz 35 % (BWOP) 
Ge16% 
Salt 10 % (BWOW) 
Gilsonite 10 #/sk 
CFL 115 .2 % 
Flocele Y4 # Isk 

2 nd Stage: Premium Hifill emt 100 sks 11.0 #/gaJ 3.82 cuft/sk 23 gal/sk 
Premium V cmt 100 % (BWOC) 
Gel 6 % (BWOC) 
Gilsonite 10 #/sk 
Gr3 3 #/sk 
Salt 3 % (BWOC) 
Flocele Y4 #/sk 
Cmt Premo Lite 40 sks 13.1 #/gal1.70 cuftlsk 7.7 gal/sk 
Premium 0 Cmt 65 % (BWOC) 
Poz 35 % (BWOP) 
Ge16% 
Salt 10 % (BWOW) 
Gilsonite 10 #/sk 
CFL 115 .2 % 
Flocele Y4 # Isk 

Cement volumes will be calculated from the open hole logs whenever possible. All casing 
strings will be cemented to surface or at least 100' up into the previous casing string. 

5. MUD PROGRAM: 

INTERVAL 
Surface 
Intennediate 

MUD TYPE 
Water & gel 
Water, Oel & Weight as needed 

WEIGHT 
8.5 to 8.9 
8.9 to 11 

PPG 
PPG 

Anticipated mud weights and lost circulation zones are based on offsetting wells and drilling 
data. Mud weights may be higher than projected, depending on actual zones encountered during 
drilling. 

Visual mud monitoring equipment will be utilized along with a pit volume monitor and alann. 

Sufficient mud inventory will be maintained on location during drilling operations to handle any 
adverse conditions that may arise. 

6. LOGS 

Open Hole logs from Surface to base of intennediate and from base of the intermediate to TD @ 
6,200' 
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Gamma Ray, Density Neutron, Resistivity. 
Cased hole logs from Surface to TD@ 6,200' 
High Tech Bond Log 

7. VARIANCE REQUESTS: 

None 

8. ABNORMAL CONDITIONS 

A corrosive water zone in the well may be encountered at a depth of 1,000' to 2,500' that 
compromises the integrity ofthe pipe after 15-20 years. Extra precaution will be taken to set 
casing and cement across this zone. 

9. OTHER 

No chemicals subject to reporting under SARA III in an amount to or greater than 10,000 pounds 
will be used, produced, stored, transported, or disposed of annually with the drilling of this well, 
Furthermore, no extremely hazardous substances, as defined in 40 CFR 355, in threshold 
quantities, will be used, produced, stored,. transported or disposed of in association with the 
drilling of this well. 
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LEGEND: 
• PROPOSED WELL LOCATION 

11. OTHER WELLS AS LOCATED FROM 
SUPPLIED MAP 

12-100-072 

JERRY D. ALLRED 4c ASSOCIA TES 
SURVEYING CONSULTANTS 

1235 NORTH 700 £AST--P.O. BOX 975 
DUCHESNE, UTAH 84021 

(435) 738-5352 

INTEGRATED WATER MANAGEMENT 

IWMSWD WANDA-31B4 
SECTION 31, T2S, R4W, U.S.B.&M. 

1189' FSL 1678' FEL 

TOPOGRAPHIC MAP "c" 
SCALE; 1 "=2000' 

26 MAR 2012 
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INTEGRATED WATER MANAGEMENT 
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LEGEND AND NOTES 
SURVEYOR'S CERTIFICATE 

• CORNER MONUMENTS FOUND AND USED 
BY THIS SURVEY 

THE GENERAL LAND OFFICE (G.L,O,) PLAT WAS 
USED FOR REFERENCE AND CALCULATIONS AS 
WAS THE U. S. G.5. MAP 

THIS SURVEY WAS PERFORMED USING GLOBAL 
POSITIONING SYSTEM PROCEDURES AND EQUIPMENT 

THE BASIS OF BEARINGS IS GEODETIC NORTH DERIVED 
FROM G.P.S. OBSERVATIONS AT THE SECTION 
CORNER LOCATED AT LAT. 40'15'22.90258"N AND 
LONG. 710'23'2 1. 19760"W USING THE UTAH 
STATE GPS. VIRTUAL REFERENCE STATION CONTROL 
NETWORK MAINTAINED AND OPERATED BY THE 
AUTOMATED GEOGRAPHIC REFERENCE CENTER 

BASIS OF ELEVA TlONS: NAVD 88 DA TUM USING 
THE UTAH REFERENCE NETWORK CONTROL SYSTEM 

I HEREBY CERTIFY THAT THIS PLAT WAS PREPARED FROM THE FIELD 
NOTES AND ELECTRONIC DATA COLLECTOR FILES or AN ACTUAL 
SURVEY PERFORMCD BY ME. OR UNDER MY PERSONAL SUPERVISION, 
DURING WHICH TNE SHOVIN MONUMENTS WERE FOUND OR REESTABLISHeD 

JeRRY D. ALLRED, REGISTeRED LAND SURVEYOR, 
CERTIFICATE NO. 148951 (UTAH) 

.. 

JERRY D. ALLRED & ASSOCIATES 
SURVEYING CONSUL TANTS 

1235 NORTH 700 EAST--P.O BOX 975 
DUCHESNE, UTAH 8402 1 

23 MAR 2012 12-/00-012 (435) 738-5352 
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Name of Operator 

Address of Operator 
CITY 

Location of Well 

STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF OIL, GAS AND MINING 

APPLICATION FOR INJECTION WELL 
Utah Account Number 

N 
Phone Number 

STATE ZIP 

UIC FORM 1 

Well Name and Number 

API Number 

Field or Unit Name 

Footage: County: 
Lease Designation and Number 

QQ. Section. Township. Range: State: UTAH 

Is this application for expansion of an existing project? Yes 0 No 0 

Will the proposed well be used for: Enhanced Recovery? Yes 0 No D 
Disposal? Yes D No D 
Storage? Yes D No D 

! Is this application for a new well t~ be drilled? Yes 0 No D 

If this application is for an existing well, has a casing test been performed? Yes D No D 
Date of test: 

Proposed injection interval: from ~ ____ _ to 

Proposed maximum injection: rate _____ bpd pressure _____ _ psig 

Proposed injection zone contains oil D, gas D, and I or fresh water D within % mile of the well. 

List of attachments: _______________________________________ _ 

ATTACH ADDITIONAL INFORMATION AS REQUIRED BY CURRENT 
UTAH OIL AND GAS CONSERVATION GENERAL RULES 

I hereby certify that this report is true and complete to the beat of my knowledge. 

Name (Please Print) ________________ _ Title 

Signature ___________________ _ Date _ ___ _ _ _____________ _ 

(5/2002) 



INSTRUCTIONS 

This form shall be submitted by the well operator prior to the commencement of operations for injecting any 
fluid into a well for the purpose of enhanced reCOVE!ry, disposal, or storage within the state of Utah, in 
accordance to the Utah Oil and Gas Conservation General Rules. Approvals or orders authorizing injection 
wells shall be valid for the life of the well, unless revoked by the board for just cause, after notice and 
hearing. 

Send to: 

Utah Division of Oil, Gas and Mining 
1594 West North Temple, Suite 1210 
Box 145801 
Salt Lake City, Utah 84114-5801 

(512002) 

Phone: 801-538-5340 

Fax: 801-359-3940 
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NELSON LAW 
A PROFESSIONAL LIMITED LIABILITY COMPANY 

Brad Hill 
Oil and Gas Permitting Manager 
Division of Oil, Gas, and Mining 
Utah Department of Natural Resources 
PO Box 145801 
Salt Lake City, UT 84114-5801 

August 3, 2012 

Re: Denial 0/ Application/or Permit to Drill IWM SWD Wanda-31B4 

Dear Mr. Hill, 

Integrated Water Management, LLC has asked me to respond to your May 15, 2012 letter 
denying its Application for Permit to Drill the IWM SWD Wanda-31B4 well. A copy of your 
letter and IWM's application is enclosed for your reference. 

The reason given in your letter for denying IWM's application is that IWM does not own 
the mineral rights in the property where it wishes to drill and "the owner of the mineral rights (EI 
Paso) has filed a letter of protest with DOGM stating that an injection well at this location could 
'adversely affect EI Paso's drilling and production operations.'" [emphasis added]. 

This denial--one entirely deferential to the mineral owner, with disregard for IWM's 
property rights and without factual inquiry into EI Paso's allegations-is troubling. This will be 
discussed below. IWM requests that the Division reconsider the application. 

It strikes me that the process that the Division employs to evaluate new injection wells is 
confusing and opaque at best. I understand that the Division needs to balance the strictures of 
maintaining primacy under the UIC while at the same time meeting its mandate to encourage 
efficient development and production of oil and gas. However, the process is out of balance. 

Apparently, your denial is based on a letter from a mineral owner expressing concern that 
the proposed injection well could affect its oil and gas production operations. However, the 
mineral owner's rights are not the only property rights whose interests the Division should 
consider-and not the primary consideration when evaluating injection wells. The holder of the 
property rights at issue and the VIC requirements are of chief priority. Nor, does it appear that 
the Division has actually considered the various rights at issue. Rather, the denial was based 
solely on an allegation of a potential adverse impact to oil and gas-without quantifying actual 
risk of harm or balancing impact on the various interest holders. 

Rule R649-3-4(1) provides that "Approval shall be given by the division if it appears that 
the contemplated location and operations are not in violation of any rule or order of the board for 
drilling a well." I am aware of no rule or order that requires permission of a mineral owner for 
approval of an injection well. Nor would property law principals support such a rule or order. If 
such exists and is the reason for denial, IWM would appreciate your making that the basis of 
denial. 
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Mr. Brad Hill 
August 3, 2012 
Page 2 of3 

While the mineral rights have been severed from the property and are currently held by 
EI Paso, IWM holds the rights to the surface including the subsurface space and pore space into 
which it wishes to inject water. IWM's property rights, although different than mineral rights, 
are valid and enforceable. Therefore, it is inappropriate for the Division to deny IWM's 
application merely because the mineral owner objects. Just as IWM cannot prevent EI Paso from 
producing oil and gas on the property, EI Paso does not have the right to prevent IWM from 
using its property, including subsurface property. 

The VIC program is concerned with protection ofUSDW, not the production of oil and 
gas. IWM recognizes that the Division administers both the VIC class II well program and the 
oil and gas program in Utah. While it may be true that there could be some impact on oil and gas 
production, the primary obligation when permitting injection wells under the UIC is the property 
rights of IWM and the impact on VSDW-not oil and gas producers. 

After receiving your denial letter, IWM asked its consulting petroleum engineering firm 
Peterson Energy Management, Inc. for its opinion. Its president, Andy Peterson, responded with 
the following: 

I have reviewed the infonnation you sent me and I want to be clear on a few things: I 
understand that IWM owns the surface where you plan to drill the Wanda 31B4 disposal 
well and that EI Paso has a lease on the minerals under the same property. They are 
objecting to your SWD well on unspecified grounds and have possibly filed an APD to 
drill a producer somewhere on the acreage. 

Now, in my experience, the only objection possible to an SWD well in this forum is that 
the objector believes that the fonnation being proposed for injection is, or can be, a 
possible USDW. Objections on other grounds are not pennitted. The operative principle 
here is that you own the rocks and the pore space under your land, whereas EI Paso only 
has the right to develop any minerals, if any are found. If there are no minerals in the 
intended disposal fonnation (and you can't say for sure until you drill and log or test the 
well), then EI Paso has no rights to veto any development. Your rights as a property 
owner trump their rights as a lessee, because if there are no minerals in the fonnation, 
they have no rights. They have no more right to deny you the right to inject than you have 
to prevent them from drilling through your injection formations. 

They could have an issue with your SWD well introducing corrosive water uphole in one 
of their producing wells, but it would be up to them to take whatever precautions they felt 
necessary to prevent damage to their property. The state will check to see that any 
existing offsetting well is cemented sufficiently to prevent uphole migration of fluids in 
the annulus (like our previous work for you), and any new producer drilled in the area 
well will need to address this also. They need to protect their property, just as you will 
need to protect your property. 

Bottom line, you as the property owner have a legal right to develop your property, and 
that includes the use of the subsurface rocks and pore space. You do not have the right to 
any minerals found under the property, because they are not yours, but the physical space 
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Mr. Brad Hill 
August 3, 2012 
Page 3 of3 

is yours. So El Paso and the DOGM cannot with the stroke of a pen deny you the use of 
your property. 

Although largely beside the point, IWM's petroleum engineer Peterson Energy reported 
to IWM the following: "All of the producing wells in the area produce from the Wasatch 
formation at depths below 9,000'. EI Paso has spudded a well in NW/4 04-3s-4w, about 3/4 mile 
SE of the proposed Wanda well, which is marked as Confidential on the Utah Oil &, Gas site. 
The TD or intended producing depth for this well is not reported. " 

IWM proposes to inject into a formation significantly shallower than oil and gas wells 
producing in area. Therefore, any impact on EI Paso's operations is purely speculative. And 
from your denial letter, it sounds that the EI Paso letter conceded as much. More importantly, 
whether there is an impact on EI Paso's operations is a legal red herring. 

Assume, arguendo, that IWM were proposing to inject water into the very formation 
from which EI Paso is (or plans) to produce oil or gas---even going so far as to say the casing 
perforations of the SWD well and petroleum well overlap 100%. In such case, IWM would have 
as much legal right to inject water into that formation as EI Paso has to extract oil or gas from it. 
(Note: If the two uses are incompatible--or damaging to each other-we could get into a 
discussion of the accommodation doctrine, which would consider how to balance the two. It is 
interesting, but beyond the scope of our needs here.) 

Fortunately, that scenario is imaginary. IWM is proposing to inject at a very different 
interval. Therefore, although IWM has a legal right to inject, as a practical matter, the concerns 
about the adverse impacts on oil and gas production are remote. 

IWM understands that there are other factors under the VIC for the Division to consider 
other than its legal right to the pore space that determine whether its well location is 
appropriate-such as whether there exist conduits wherein injected fluids could contaminate 
USDW. However, the objection letter from EI Paso does not raise such concerns. 

What is most troubling is that the Division denied IWM's application based on the 
unilateral veto of a mineral owner without any explanation from the Division for why it grants 
such veto power to an oil producer. IWM recognizes it is but a small player in a powerful 
industry and it plays an unglamorous role. Nevertheless, it intends to defend its property rights. 

IWM respectfully requests that you reconsider its application. 

Encl: 
cc: IWM: JTM 

WJPIII 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE ApPLICATION OF 
INTEGRATED WATER MANAGEMENT, 
LLC FOR ADMINISTRA TIVE ApPROVAL OF THE 
IWM WELL LOCATED IN SECTION 31, 
TOWNSHIP 2 SOUTH, RANGE 4 WEST, 
DUCHESNE COUNTY, UTAH AS A CLASS II 
INJECTION WELL. 

NOTICE OF HEARING 

Docket No. 2012-032 
Cause No. 139-95 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, 
will conduct a hearing on WEDNESDAY, SEPTEMBER 26,2012, at 9:00 AM, or as soon 
thereafter as possible, in the auditorium of the Department of Natural Resources, 1594 West 
North Temple, Salt Lake City, Utah. 

The hearing will be conducted as a formal administrative adjudication in accordance with 
the rules of the Board as set forth in Utah Administrative Code R641 et seq. and as provided for 
in Utah Code Ann. § 40-6-1 et seq. and Utah Code Ann. § 63G-4-101 through 601. 

The purpose of the hearing will be for the Board to receive testimony and evidence 
regarding a Request for Agency Action that the Board enter an Order: 

1. Authorizing the drilling of the IWM SWD WANDA-31 B4 SWD as a Class II 
injection well for the underground injection of produced water for purposes of water 
disposal; and 

2. Making such findings and orders in connection with this Request as it deems 
necessary; and 

3. Providing for such other and further relief as may be just and equitable under the 
circumstances. 

Objections to the Request for Agency Action must be filed with the Secretary ofthe 
Board at the address listed below no later than the 10th day of the month, or two weeks before 
the scheduled hearing, whichever is earlier. A party must file a timely written objection or other 
response in order to participate as a party at the Board hearing. 



Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the 
State of Utah, or attorneys licensed to practice law in another jurisdiction which meet the rules 
of the Utah State Bar for practicing law before the Utah Courts. 

Persons interested in this matter may participate pursuant to the procedural rules of the 
Board. The Request for Agency Action, and any subsequent pleadings, may be inspected at the 
office of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call 
Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing date. 

DATED this 28th day of August, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 

Board Secretary 
1594 West North Temple, Suite 1210 
Salt Lake City, Utah 84116 
(801) 538-5277 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-032, Cause No. 139-95 to be mailed with postage prepaid,this 
~lxtay Of) 4UbU51 2012 to the following: 

Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 
362 S Pierpont Ave 
Salt Lake City. UT 84101 
mattmnelson 1 @gmail.com 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 
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Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-032, Cause No. 139-95 to be PUBLISHED in the following 
newspapers on the following days: 

September 2,2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 

September 4,2012: 
Uintah Basin Standard, a newspaper of general circulation in Duchesne and 
Uintah Counties. 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

F I LED 
SEP 1 0 2012 

S6CRETARY, BOARD OF 
OIL, GAS & MINING 

IN THE MATTER OF THE APPLICATION OF 

INTEGRATED WATER MANAGEMENT, LLC 

FOR ADMINISTRATIVE APPROVAL OF THE 

IWM WELL LOCATED IN SECTION 31, 

TOWNSHIP 2 SOUTH, RANGE 4 WEST, 

DUCHESNE COUNTY, UTAH AS A CLASS II 

INJECTION WELL 

OBJECTION OF EP ENERGY E&P 
COMPANY, L.P. AND MOTION FOR 

CONTINUANCE 

Docket No. 2012-032 

Cause No. 139-95 

COMES NOW, EP Energy E&P Company, L.P. ("EP"), by and through its counsel, 

Beatty & Wozniak, P.C., and pursuant to Utah Admin Code Rules R641-105-200 and R641-105-

300, and hereby objects to the Request for Agency Action filed by Petitioner Integrated Water 

Management, LLC ("IWM") on August 10, 2012 in this Cause (the "Request"). IWM failed to 

serve EP, a party whose legally protected interest is affected by the Request, as required under 

the Board of Oil, Gas and Mining's (the "Board's") rules. As a consequence, EP respectfully 

requests the Board to continue this matter until its October 24, 2012 hearing in Moab, Utah to 

allow EP adequate time to assess the merits of the Request and file an appropriate response and 

responsive rebuttal exhibits in accordance with the Board's rules. 

FACTUAL ALLEGATIONS 

I. EP is a Delaware limited partnership with its principal place of business in 

Houston, Texas. It is duly authorized to conduct business in the State of Utah and is fully and 

appropriately bonded with all State of Utah, Federal and Indian agencies. EP is the successor by 

name change to EI Paso E&P Company, L.P. ("EI Paso"). 



2. EP is the current lessee of all of the oil and gas leases covering subject Section 31, 

Township 2 South, Range 4 West, USM, including the oil and gas lease covering Lot 6 

[SWY4SEY4] of Section 31 which is properly of record in Duchesne County, a true and correct 

copy of which is attached hereto as Exhibit "A" and by this reference incorporated herein. EP is 

the operator of the Christian-Bland 1-31B4 Well, currently shut-in, located in the NWY4NEY4 of 

said Section 31, and the Case 2-31B4 Well, currently producing from the Lower Green River

Wasatch formations, located within Lot 4 [SWY4SWY4] of said Section 31. Said wells are within 

a 1/2 mile radius ofIWM's proposed disposal well. 

3. IWM is proposing to drill a salt water disposal well at a location 1,189 feet FSL 

and 1,678 feet FEL in Lot 6 [SWY4SEY4] of said Section 31. Said location is outside the allowed 

"window" under Utah Admin. Code Rule R649-3-2 and therefore requires an exception location 

approval in accordance with Utah Admin. Code Rule R649-3-3. EP has not provided its written 

consent to IWM's well. 

4. The Request, as filed, improperly states in the caption that IWM's proposed well 

is to be located within Section 30, not Section 31, of the captioned township. 

5. IWM failed to provide EP with a copy of the Request and failed to file a 

certificate of service with the Board reflecting such service upon EP. In addition, the Notice of 

Hearing provided by the Board's secretary fails to identify EP or reflect service of the same upon 

EP. 

6. EP only became aware of the Request through one of its field contract landmen 

who saw the publication of the Notice of Hearing in the Uintah Basin Standard on September 4, 
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2012, a mere six days before the response deadline required under Utah Admin. Code Rule 

R641-105-200. 

7. The Notice published in the Uintah Basin Standard states that the purpose of the 

Request and the hearing thereon on September 26, 2012 is to authorize "the drilling of the IWM 

SWD W ANDA-31 SWD as a Class II injection well for the underground injection of produced 

water for purposes of water disposal." 

ARGUMENT 

A. IWM Failed to Properly Serve EP. 

EP is clearly a party whose legally protected interest is affected by the Request. It is the 

sole working interest owner within Section 31 and operator of two wells producing or capable of 

production within a 1/2 mile radius of IWM's proposed well. The Request itself reflects IWM 

knew ofEP's interest. Paragraph 3 of the Request refers to EI Paso, EP's predecessor by merger, 

as being a mineral interest owner which expressed concern over the potential adverse effects of 

IWM's proposed injection upon EI Paso's drilling and production operations. In addition, the 

plat attached as part of IWM's application for permit to drill clearly reflects the two EP operated 

wells as being within the 112 mile radius of the proposed well. But, inexcusably, IWM never 

mailed to or served upon EP a copy of the Request, and EP only discovered its filing through the 

diligence of one of its field contract landmen who saw the publication in the Uintah Basin 

Standard less than one week ago. 

Utah Admin Code. Rules R641-105-100, R641-106-300 and R641-106-500 require a 

petitioner to provide a list of the names and last known addresses of all parties whose legally 
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protected interests may be affected by a request for agency action filed by said petitioner, and to 

certify and file a signed certification that true and correct copy of said request was served upon 

said parties. This, IWM failed to do and, as a consequence, EP has had inadequate time to assess 

the Request, prepare an appropriate response, and to gather and file responsive or rebuttal 

exhibits. As such, EP has been unduly prejudiced and should be granted a continuance of the 

hearing on the Request until October 24, 2012. With such a continuance, EP will have until 

October 10,2012 to prepare and file a response and its exhibits under the Board's rules, adequate 

time to remedy the undue prejudice caused by IWM's procedural failure. 

B. Adequate Merit Exists for Objection to IWM's Proposed Injection Well. 

On its face, and notwithstanding the foregoing, IWM's Request should be denied. 

Contrary to IWM's assertion, under Utah Admin. Code Rule R649-3-2, a well must be located in 

the center of a quarter-quarter section with a tolerance of 200 feet in any direction, a "window" 

400 feet square. Otherwise, an exception location is required under Utah Admin. Code Rule 

R649-3-3, which mandates the written consent of all working interest owners within a 460-foot 

radius of the proposed well location. The proposed IWM well is outside of the allowed 

"window" for Lot 6 and therefore IWM must either obtain EP's written consent, as a working 

interest owner in Lot 6, or properly notice and hold an evidentiary hearing before the Board. 

Furthermore, as indicated in the Notice, if IWM is indeed seeking a UIC permit for 

injection, IWM has failed to satisfy any of the requirements outlined in Utah Admin Code Rule 

R649-5, et seq., for such approval, including the filing of an appropriate UIC permit application, 

notification of EP as operator of wells within a 112 mile radius, and informal administrative 
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processmg and publication by the Division of Oil, Gas and Mining (the "Division") in 

accordance with Utah Admin. Code Rule R649-5-3, among other matters. EP cannot even 

determine into what formations and intervals and at what rates the proposed injection is to occur. 

The Well simply cannot be approved as an injection well unless these requirements are satisfied. 

Additionally, the Division and the Board have a statutory duty to conserve natural 

resources, prevent waste and protect correlative rights (see Utah Code Ann. §40-6-1). These are 

factors directly impacting EP's interest and therefore the Division and Board are correct in 

accounting for them as part of their review of IWM' s application and Request. 

Also, EP has legitimate concerns over the proposed injection well's impact on EP's 

production and drilling activities in and around the area. These include the impact upon potential 

productive intervals and safety issues in drilling through pressurized (hydrostatic) zones. 

Contrary to IWM's assertions, just because shallower zones are not currently producing doesn't 

mean they do not have future production possibilities which could be adversely impacted by 

injection. In addition, IWM's proposed injection may have adverse impacts upon EP's existing 

injection wells in and around the area. However, these objections will be spelled out in more 

detail after EP has adequate time to further assess the merits of the Request and prepare and file a 

proper response and responsive and rebuttal exhibits presuming the continuance requested herein 

is granted. 

Finally, IWM's assertions that existing regulations do not adequately address or account 

for the drilling of new injection wells is incorrect. The Division and Board have approved 

numerous newly drilled injection wells under this existing regulatory system; an application for 
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permit to drill is concurrently filed with a proper UIC application. In addition, Utah Admin. 

Code Rules R649-5-5(1) and 649-5-5(2) clearly recognize and distinguish newly drilled injection 

wells from existing wells that are converted for injection. To assert that the existing regulatory 

scheme only addresses existing converted wells is to simply ignore the plain language of the 

regulations and years of Board and Division precedent. 

CONCLUSION 

For these reasons, EP respectfully objects to a September 26, 2012 hearing in this Cause. 

The procedural errors made by IWM are prejudicial and work to EP's detriment, and therefore 

this matter should be continued until the scheduled October 24, 2012 Board hearing in Moab. 

Under the Board's rules, EP should therefore be allowed to file an appropriate response and 

responsive and rebuttal exhibits by October 10,2012. 

Respectfully submitted this 10th day of September, 2012. 

EP Energy E&P Company, L.P.'s address: 

BEATTY & WOZNIAK, P.C. 

7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: FMacDonald@bwenergylaw.com 

Attn: Michael 1. Walcher, Senior Staff Landman 
P.O. Box 4660 
Houston, TX 77210-4660 
Telephone: (713) 996-5476 
E-mail: Michael.Walcher@epenergy.com 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing OBJECTION OF 
EP ENERGY E&P COMPANY, L.P. AND MOTION FOR CONTINUANCE to be mailed, 
postage prepaid, this 10th day of September, 2012, to the following. 

Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 
362 S. Pierpont Ave. 
Salt Lake City, UT 84101 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 

2005.62 
243772 
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Steve F. Alder 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
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I:!. II Is he,eby ,:s;(ud ,b,n. in Ihe C" 'tIU .11 11 lute . hU be ."".;Mll .'" an rq. li'~lr or h to D l' iII1'C or ... (0 pul l of tllC! :IIbovc du c, rblld la"dJ. LESSE£ 
.. n4 ~ n.r io'b.!.e:llI.U:tU ~,.di'not "haU bit u 'h..:aud h Clom olt Us.bilhy heHI,:II1,JU u \ainl or '«'Juin. l\Jbuct.'lCnl 'Q Ill~ dlte a f .. ~c.h Q ~itllmll!;n\ as IV 'he p:a:rt or n.:l:C'U -It) 

u~f.cnl:'d. and .. bQuld Ibe 1I01du or Dwnr.r goC Ih lJ loe .. t · :II ' II.' .alty plllrt t,t fUrl" o f . he (t i1J.ul prrmh·C:Jt; hI! ar ",.Ite de-bUll 11' the p3.yrtll4!!nl 01 th propOrthmllU PHI 
of the f,nll l dtJ l: frOm "im I)r Ih~",. or 5o'b nuld .. "c::.b boldU Qr DI,lmcr (Ail (,It I'I"Idc d Ci(~UIl In Iny "r Ibe cClyc:u .... l..t. coud liolls .,t ~bli...,.tfon- .. or ~hh le:U!t u prUt 
ar lm tJUed, lueh f:!liJu rc: or ~t:'bu l' .hllol l W,t f)JI ~n l~ 10 I. r fc.lt c:.r llifl".: t Ih i" !e,'J e hun-l.t ::. ... h ("ow( r. a Jllul ur (,-1. rf l of ... ,irl '~Qd Ufi Gn ,",",',lcll l..~.sSt.r.. (lr lin, 
l ui(n.e e h"to( I-hl! I'IIolJ1te due p"'tm.:=.ll\ of IIrd rl:. II \~ I _. 6r Olbu whe cdJl1tJly ~hh t~e l-r rml QlldJj,Q vWom 0.1 IhLII: ICI'c~ H ... , ;:tn~ l iln.c tbC"Ic- blt."~ tn l J\)'~ :Ii four 

li:d':i Iblt~~s l~ E:e:';\:~rTl ~o~a!;~'n~'~i" Lr~~c1;I:L _ H~J: ;J~~~I~:I ~u~·t~~~~~~d~l:~~~ldr I:'~~~:I ~d dh.t;l~n !n~~~~~'::. tcc,-ctr.S~~; ~~1 :~'!rfo( 1I~~d r~~~~t!b~~Jn~~~r;n;~~'p!:I '~~ 
JI,ICCe:U OII In rIl le . 

U , 1.£5S££ may at. an,. Irmc ,n.rt~IH1er Ilia I('~ :r.c .. , '0 all or .nY puc 01 tbe .. haWd dLlII~.r lbol:d Ilb.d. by n rordlnl' .. p'''lPer inur"m~nt of Il,lor'lrn~cr In (lloe. Clffic.C' 

or ,h~-n .... _ .... -RBcat:du. __ ._ ......... _".~._ft. f nid Cl;J\1II\ya Ur-oo 1'i.1rrcnd:er 110" ' 0 ,a,1\7 ~tt (If oaw:? land , l'be rent,,1 &~~Hied . I)G'¥oC shaU lie prc"c. dol'''I~ I , 
ndl!O:: l'fi 011 a n )(tu&c b-II .• h iIInll f~"f..sliiEE .. 1, ,))1 h ~ .... c: r(.:l ;tOlwl.J1C' :tnIJ c: ""nYcHh:nt ~;) .~<,n t ~·nl, f ur Ih\'11 ul'l[njl: ~f(l.(' UnCoI. fl 4'llt hnn I lid f(t.ad"" .,. .. O ..... lIl r Ihc Ilud. 

; ~; ~~ l~e ~:rJ:' o~t! ill r~=~,a '.t:.n~f uc,o i}!hr~:~'~e~re::!~~~~l~:~ !~'~~i 1{:~~fl~~d·G~~I!!1 f~~:c~ ~,1rt l.tl ll!b~~;'JI;~!: III ~,"~"" ~:,:~c",:~1~;c j~~~.[\~rid~':c~rn~dn,~~I:d,~~l~ ~~;II~:~ I:.r~~~· . 
• ft1nn y 4O:Cffe of t 'j"'fn'lIIOn, ",-, ,,c.cU;) Ii'un or torl~l lI.mi .It. ~U be In ,be.. ~llern.&'{'IIC: l:ImJ Iohtll1 proYldc. lor ,unllli;ol,ClQU .. ICli"cdll.IIOn at lorltlhlrt unl( u L.£SSl-:E 
( 'Jl r,-~ \.,. .whb 1'Iu. i .... t\l .;~ c.tl .... en.nlJ, condillon • • or ~hU~. tlGI'I~ br-vJlt:hw \l'hh'lI II rl'~s Qo Il,a \l IC' IlIne!' to be del('rmr"c:d b,1 Ihe. C'OIJ U. In the: eyc pt L.ESSOlt con.lhfcotJ ,hI! 

~~S~~J,,~;,~~nf~ ~~~111 i:~p~~:~ ~1I11 t~I~~~3~~~!'1 cl~¥.Si~'~E~ hO:1 bbi;::~i:dIJl~i~f~:~~:n{;,.b~l!d ~t!f.!..~~~(t~b~,l)t~~~' J~£I~~b?~R I ~h~~~.s~~,{ ~O~ S;"~E d~~I\:,~tl!~·LI::Jlib~ 
;Ijo h r u 'h .of '-nt 3-Ut"b. e-,,\·(""2nl. candhl'o l\ or o\;'!1:i1Tian, upru:C or 11uplird. :accrn'n\ 'l'nor~ \h::"l l~ ,i:ur t!.~)'.111 pdar to (be teccicn by LESSEE: ar I~c. t fQ, ct.\lli ",rlUe" 
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part orl~.rl~~~Sli: le'a:e~r:Jc:\::: ~~erJ~:~st t':e:~tnO~l~hn .• :; ~~te~lry:n~ntwt:t'I:e~mJD1~e~ls~~t':a,P~~~t~~ ~~I~~rv!~:I:ecv!~:l)tr~ ~~~ ~rc~~'~~O~h~~~flle~r ·~l~b :~~ 
k~ , rboldt operJt ln! at olbet rI , h" or tnlUf'JU In IlJc:b o1 her )and. LESSEE IbAH execute and record in the office of lbe .. __ ._ ......... ~.~.J.;.g.rg.~.r. ................ ,_ ..... _ .. " .... . 
ot Il'1o id (D~r\I)', In in urum~n' lI.J.cnlihiu •• he pll(l'c:d or unilired "ru. Any we-I) d tilled Dr operations conducted on Iny cart oE any Ian III 10 pooled or unhi1cd .ball 
be- cDndducd .... ·~II drillltd or (CUlioM conducu:d undc-r .b i~ h:"~f~ And rhue .hall be allocated to the portion of tbe .ilsed premise. Included in any iucb poolinl 

,:! ,~~~ ~~~~~D~n~rt~b .. ~::r::I~,nl~~ 1~~'d~a~~u~D:I~~d~~I~~ltl::r tt"ll·~n~~:Ollo~ol:~dO~g~:~~I~~.tRllh·cUC~ldDJ:~f:n °:0 t:fIQI::::ll~:lrit:"c:~!la~rt:~ i:r 'a~l':~~~~~e~,lii~~ 
d\l~inll "'e" 111)' tM.nt or d(' ll yuy (,If rQ)I';Il,,,. 10 be Ibe t:nl ire p rotlltclio n. t rO ll1 'he p<lrlion or 'he leased prClllL&CS included in such poo1ioU' or uniliulion in tbe:: ,ame 
m lrlllVr n. Itlif,lIi t. produu.d hom Iue" p"rl io" or lhoc lC1t f,~d tIore'tnl .. CI " ruler Ihe \crm!! of Ibis luse. 

I tI. The paniC!! executing Ibis Icase as LESSOR lor them!"ielves and their !leirs. successors and aaslgru" bereby eKprell51,. rclean and 'W .. I..e .11 rill'ht!l under 
and by .,i:rtue 0' any homestcild ucmptlon laws 0' s;aid State, insofar as the umc may In any W,i7 _Bcet the purpoac lor which thi .. hase .. made u reclred bert'lll, 

l~ W1T:\ESS WH~1l1:::.0F, dill lnih\1fDent il lilJT1ed and lelled '1 of ."be day and year nut .boy!; wriuen. 

WITNESS: 

Attest: ~o:J.l.<-u-eef
County Clerk 

~ " 
· .. ,i·i' ..... ~ 

DUCHESNE COUNTY, a Utah mUnicipal 
.corpore tiRO, .... _ ... u ........................ __ ..................... (SE .... L) 

'. . 
~~~:::;::::::::;::::.~~::::::::::::.::::::::::::::::::::~:::::::::::::::::::.::~:::::::::~::.~ ss. 

UTAH-INDIVIDUAL 

, 
On ·the .... '.:.; ............................ day of ... _ ............. ...... ... ... _ .. .. _ ...... .......... _ .. _ ........................... 19 ............ , personally appeared before me 

. .. . . . . ... .... . . .. . . . . ..... .. . . . . ........... .. . . . ........ .... . .... . .. ......... ...... . ... . . .. _ .... . ... .. ... . . . ....... .. .. . . .. . .. .. ~ . . ... ......... . ..... . . . . ... . . ... . .......... ... .. ......... . _ . . . .... _ .. . .... . . ~ . . . ... . . .. , ••• •• • • • •• _ • • _ • • n • • • _ • ••.• u . . . .. _ • •• • _ . , 

the .igner .......... of the above instrument, who acknowledged to me that ........ he ........ executed the same . 
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.... · .... ···· .. N~t~~y·Puj,'ii~ ·i~·~;d ·f~;:·~~id .. c~~;;ty·a;;d·st;;·i;~ ............ . 

Residing at ............................................................................................... .. 

My Commission erplres ...... _ ......................................... _ ................... _ 
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ACKNOWLEDGMENT FOR CORPORATION 

State of .................. 4.T8!t·· .. · ...... · .............. ·· ....... l 
Coonty of ............. J!!:.[~!:!;.~~ ..... .... ............... .J ss. 

O~ tbia..: ....... .:~JIl!~ ................. d8y of ............................................................................... JJc.to.bsr.: .......................... : ...... 19 .. .63 ........ . 

bej~re me peroonally appeared .......... lllm_ ... J.A ... Ost.lllr. ... , ...................................................................................................... : ........... .. 

and ...... _ .... .... ..... ....... ...... .. ....... ... .. " ... .... p.,Q:f.tB.l' ... L._ ... Hsrr.Bll. ................ ....... .. .. ....... .. ......... ...... .... ...... ..... to me personally known, 
wloo, being fully sworn, did 88~ that they are the .•. .ct.u~i:r:mBn~ ... 8D.a.tl;L.o.f .. C.Q.unt.\l ... Co.mm1e.d .one.rs. ............................. . 
and th ................... c.J;J.I-!.lJtV ... !-'o.l.lu'lL ......... .... ................ ........ ...... ol ....... _ ...... Duc.bS,SDB. .. COunt.y ................................................ . 
the cOI'poration that Is deBcribed in and that executed the foregoing instl'ument, and they acknowledged the execution thereof to 
be the volu.ntary 81'd duly authorized act and deed of said corpor"tion. 

Witn ••• my hand 'and Beal on the day above first written. , , ~ 
'. 

My comml.sion ... 

'-+?i .. ~.. ~ -~ I . / ...... _ ..... ::.l/ .. r..: .. ·· . .. . .... w..... ~ .. ~.~ ..... 
Note'~' publl" Y' 8 ,I for W ~ 
~alll oounly Bn .mt. 

. , . . • ~ 'J. f.. /. J . / . ~ ~. /- /' expir ..... ,. ... ., .. .......... .... '><Go... ... ...................... . • ~~ ~~. 

~ .R~.I:'ng nt:~::~:=::::::::~:~::::::::: ::::::: .. : .. : .. :~ .. :~ ::::: ::::::~~:::~~::::~:: .. : ... ::::~:.: :::~:: 
(n uy a 1!lm!tal"JlCr'sOiiOf'jiOi'ii6iiSiii'iiernlieiijipi'Opi1ate'iiatrteO'r iiiiii1es ;rrDi"'BPeiS'iiil aarriir 8ii"'i' l"opres' .. iititive or on ol'llaiil ' 
ea,pMity. or as nt wrney In fad. thtn insort tho lInme of the person as' executor. nttorney 10 taot or other coppdty or descrlp. 
tion; If by lin officer of a corp.raUon then Insert the name of such officer or officers ns tho president or other officer oC such 
corporation. TI mmins: It) . . 

WITNESSETH my hand and offici!!l seal . 
. ~ 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE ApPLICATION OF 
INTEGRATED WATER MANAGEMENT, LLC FOR 

·FILED 
. SEP 262012 

S6CRETARY, BOARD OF 
OIL, GAS & MINING 

ADMINISTRATIVE ApPROVAL OF THE IWM ORDER CONTINUING HEARING 

WELL LOCATED IN SECTION 31, TOWNSHIP 2 
SOUTH, RANGE 4 WEST, DUCHESNE COUNTY, Docket No. 2012-032 
UT AS A CLASS II INJECTION WELL Cause No. 139-95 

The Board of Oil, Bas and Mining (the "Board") having considered IWM's Stipulated 

Request to Continue Hearing hereby grants the following: 

1. The hearing in the Cause is continued from the Board's regularly scheduled September 

26,2012 hearing to the Board's hearing scheduled for December 5,2012. 

ISSUED this ~y o[September, 2012. 

BOARD OF OIL, GAS AND MINING 



CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing ORDER for Docket 
No. 2012-032, Cause No. 139-95 to be mailed via email, this 5th day of October, 2012, to the 
following: 

Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 
362 S Pierpont Ave 
Salt Lake City. UT 84101 
mattmnelson1@gmail.com 

Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
Attorney for EP Energy E&P Company LP 
7440 South Creek Road, Suite 300 
Sandy, UT 84093 
fmacdonald@bwenergylaw.com 

2 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
mikejohnson@utah.gov 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
stevealder@utah.gov 



BEFORE TIlE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

F I LED 
SEP 262012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

IN THE MATTER OF THE ApPLICATION OF 
INTEGRATED WATER MANAGEMENT, LLC FOR 
ADMINISTRATIVE ApPROVAL OF THE IWM 
WELL LOCATED IN SECTION 31, TOWNSHIP 2 
SOUTH, RANGE 4 WEST, DUCHESNE COUNTY, 
UT AS A CLASS II INJECTION WELL 

STIPULATED REQUEST TO CONTiNUE 

HEARING 

Docket No. 2012-032 
Cause No. 139-95 

INTEGRATED WATER MANAGEMENT, LLC, ("IWM") Petitioner, through cOllnsel, asks the 

Board of Oil, Gas and Mining to continue the hearing on IWM's Class II injection well scheduled 

for September 26, 2012 until the Board's December 5, 2012 meeting. 

Dated this 25th day of September, 2012 

Stipulated to by: 

BEATTY & WOZNIAK, P.C 

\j\hJ)JN1bl~ 
Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 

UTAII DIVISION OF OlL, GAS AND MINING 

' . . ~ t "AJl ~J(ifIL~/n 
WEIU K M. MACDONALD Date STEVE F. ALDER D c 7' 

Attorney for EP Energy E& P Company, L.P Assistant Attorney General 



F I LED 
NOV 0 6 2012 

SECRETARY, BOARD OF 
OIL. GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE APPLICATION OF 

INTEGRATED WATER MANAGEMENT, LLC 

FOR ADMINISTRATIVE APPROVAL OF THE 

IWM WELL LOCATED IN SECTION 31, 

TOWNSHIP 2 SOUTH, RANGE 4 WEST, 

DUCHESNE COUNTY, UTAH AS A CLASS II 

INJECTION WELL 

NOTICE OF CHANGE OF COUNSEL 
CONTACT INFORMATION 

Docket No. 2012-032 

Cause No. 139-95 

Frederick M. MacDonald, counsel of record for Respondent EP Energy E&P Company, 

L.P. ("EP Energy"), hereby respectfully provides notice of his change of law firm, the 

substitution and entry of said new law film as counsel for EP Energy in this cause, and his new 

contact information as follows: 

Frederick M. MacDonald, Esq. 
MacDonald & Miller Mineral Legal Services, PLLC 

7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 

Phone: (801) 676-0050 
Fax: (801) 676-0051 

E-Mail: Fred@macmillerlegal.com 

All future filings made in, and correspondence relating to, this Cause should be directed to the 

undersigned's attention at the address, fax number andlor e-mail address indicated immediately 

above. 



Respectfully submitted this 6th day of November, 2012. 

MACDONALD & MILLER MINERAL LEGAL 
SERVICES, PLLC 

ByckJ:;V/.lCL/Lf 
----Frederick M. MacDonald 

Attorneys for Respondent EP Energy E&P 
Company, L.P. 

CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
CHANGE OF COUNSEL CONTACT INFORMATION to be sent electronically and mailed, 
postage prepaid, this 6th day of November, 2012, to the following. 

Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 
362 S. Pierpont Ave. 
Salt Lake City, UT 84101 
E-Mail: Mattnelson1@gmail.com 

1100.03 

2 



BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 
STATE OF UTAH 

IN THE MATTER OF THE ApPLICATION OF INTEGRATED 

F I LED 
NOV 2 7 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

WATER MANAGEMENT, LLC FOR ADMINISTRATIVE 
ApPROVAL OF THE IWM WELL LOCATED IN SECTION 31, 

MOTION TO WITHDRAW REQUEST FOR AGENCY ACTION 

TOWNSHIP 2 SOUTH, RANGE 4 WEST, DUCHESNE COUNTY, Docket No. 2012-032 
UT AS A CLASS II INJECTION WELL Cause No. 139-95 

INTEGRATED WATER MANAGEMENT (IWM), LLC, Petitioner, through counsel, moves the Board to 

withdraw its Request for Agency Action in the above-captioned cause and respectfully asks the Board to 

cancel the hearing on the matter that is scheduled for the Board's December 5,2012 meeting. 

Submitted November 27, 2012 

~ik~\~ 
Matthew M. Nelson 
Nelson Law, PLLC 
Attorney for Petitioner 

362 Pierpont Ave. 
Salt Lake City, UT 84101 
801-839-4282 
mattm nelson l@gmail.com 



CERTIFICATE OF SERVICE 

I certify that I caused a true and correct copy of the MOTION TO WITHDRAW REQUEST FOR AGENCY ACTION to 
be sent by email and US Mail postage prepaid, November 27, 2012 to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal Service, PLLC 
Attorney for EP Energy E&P Company LP 
7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 
fred@macmillerlegal.com 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
stevealder@utah.gov 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 

Salt Lake City, UT 84116 
mikejohnson@utah.gov 

~llJJ\!~l\~ 
Matthew M. Nelson 

2 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MAnER OF THE ApPLICATION OF INTEGRATED 
WATER MANAGEMENT, LLC FOR ADMINISTRATIVE 
ApPROVAL OF THE IWM WELL LOCATED IN SECTION ORDER DISMISSING AGENCY ACTION 

31, TOWNSHIP 2 SOUTH, RANGE 4 WEST, DUCHESNE 
COUNTY, UT AS A CLASS II INJECTION WELL Docket No. 2012-032 

Cause No. 139-95 

The Board of Oil, Bas and Mining (the "Board") having considered Integrated Water 

Management LLC's Motion to Withdraw Request for Agency Action hereby orders the 

folloWing: 

1. Integrated Water Management's Request for Agency Action is dismissed 

2. The hearing in the Cause scheduled for Board's regularly scheduled meeting on 

December 5, 2012 is cancelled. 

ISSUED this __ day of ______ --', 2012. 

BOARD OF OIL, GAS AND MINING 

JAMES T. JENSEN, CHAIR 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MAnER OF THE ApPLICATION OF INTEGRATED 
WATER MANAGEMENT, LLC FOR ADMINISTRATIVE 

F I LED 
NOV 2 9 2012 

SECRETARY, BOARD OF 
OIL, GAS I MINING 

ApPROVAL OF THE IWM WELL LOCATED IN SECTION ORDER DISMISSING AGENCY ACTION 

31, TOWNSHIP 2 SOUTH, RANGE 4 WEST, DUCHESNE 
COUNTY, UT AS A CLASS II INJECTION WELL Docket No. 2012-032 

Cause No. 139-95 

The Board of Oil, Bas and Mining (the "Board") having considered Integrated Water 

Management LLC's Motion to Withdraw Request for Agency Action hereby orders the 

following: 

1. Integrated Water Management's Request for Agency Action is dismissed 

2. The hearing in the Cause scheduled for Board's regularly scheduled meeting on 

December 5, 2012 is cancelled. 

ISSUED this Zq~YOf 1;)~2012. 
BOARD OF OIL, GAS AND MINING 



December 5, 2012 

AGENDA #3 
 
 

Docket No. 2012-041 Cause No. UIC-384.1 – In the 
Matter of the Request for Agency Action of Bill 
Barrett Corporation for an Order approving the 
Prickly Pear Unit Federal 10-4 well, located in the 
SE¼SE¼ of Section 10, Township 12 South, Range 
14 East, SLM, Carbon County, Utah, as a Class II 
Injection Well and, if and as needed, granting an 
aquifer exemption for Wasatch and Middle Wasatch 
Formations. 
 
 



F I LED 
OCT 1 5 2012 

SECRETARY. BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF BILL BARRETT 

CORPORATION FOR AN ORDER APPROVING 
THE PRICKLY PEAR UNIT FEDERAL 10-4 
WELL, LOCATED IN THE SEl;4SEl;4 OF 

SECTION 10, TOWNSHIP 12 SOUTH, RANGE 

14 EAST, SLM, CARBON COUNTY, UTAH, AS 
A CLASS II INJECTION WELL AND, IF AND 
AS NEEDED, GRANTING AN AQUIFER 
EXEMPTION FOR WASATCH AND MIDDLE 

WASATCH FORMATIONS 

REQUEST FOR AGENCY ACTION 

Docket No. 2012-041 

Cause No. UIC-384.1 

COMES NOW, Bill Barrett Corporation ("BBC"), acting by and through its attorneys, 

Beatty & Wozniak, P.C., and pursuant to Utah Code Ann. §40-6-5(5) and Utah Admin. Code 

Rules R649-5-2, R649-5-3 and R649-5-4, and hereby requests the Board of Oil, Gas and Mining 

(the "Board") to enter an order approving the conversion of the Prickly Pear Unit Federal 10-4 

Well (the "Subject Well"), located in the SEV4SEV4 of Section 10, Township 12 South, Range 14 

East, SLM, Carbon County, Utah, to a Class II injection well and authorizing the underground 

injection of produced water therein and, to the extent deemed necessary by the Board, granting 

an aquifer exemption for the Wasatch and Middle Wasatch formations to allow such injection. 

In support of this Request, BBC respectfully states and represents that: 

1. BBC is a Delaware corporation in good standing, with its principal place of 

business in Denver, Colorado. BBC is duly qualified to conduct business in the State of Utah, 



and is fully and appropriately bonded with all relevant Federal, Indian and State of Utah 

agencies. 

2. BBC is the operator of the Prickly Pear Federal Exploratory Unit, inclusive of the 

lands upon which the Subject Well is located, drilling and production operations for which 

require produced water disposal. The United States Bureau of Land Management ("BLM") is 

the administrator of said Unit, the lessor of the lease upon which the Subject Well was drilled, 

and the surface owner of all lands within a one-half mile radius of the location of the Subject 

Well. 

3. On January 23, 2012, BBC submitted to the Utah Division of Oil, Gas and Mining 

(the "Division") a UIC Form 1 application to convert the Subject Well to a water disposal well, 

with proposed injection into intervals between 3,265 and 4,145 feet into the Wasatch and Middle 

Wasatch formations, with an injection rate of 4,000 barrels per day at 2,961 psig, all in 

accordance with Utah Admin. Code Rule R649-5-2. A true and correct copy of the UIC-l form 

as filed is attached hereto as Exhibit "1" and by this reference incorporated herein. 

4. In accordance with the provisions of Utah Admin. Code Rule R649-5-3, the 

Division, de facto deeming BBC's application to be "complete and technically adequate," 

published a notice of agency action relating to the Application on February 11, 2012 in the Salt 

Lake Tribune and Deseret Morning News and February 14, 2012 in the Price Sun Advocate. 

Although no written formal protest to the Application was timely filed, on information and 

belief, BBC avers that the BLM informally notified the Division of its objection to the 

Application within the specified 15-day period. A formal written objection was filed by the 
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BLM on September 26, 2012, a true and correct copy of which is attached hereto as Exhibit "2" 

and by this reference incorporated herein. 

5. As a consequence of the BLM's objection, and pursuant to Utah Admin. Code 

Rule R649-5-3( 4), the Division has notified BBC of the need to file a request for agency action 

on its Application and for a hearing thereon before the Board, thus prompting the filing of this 

Request. 

6. In its objection, the BLM avers the existing water quality of the proposed 

injection zone to be less than 10,000 mg/L total dissolved solids ("TDS"), and therefore is 

requiring that BBC show the aquifer is unusable or obtain an aquifer exemption from the Board. 

7. BBC, in the first instance, disagrees that an aquifer exemption is required, and 

questions the validity of the water samples upon which the BLM relies on the following grounds: 

• There is a 290' confining zone above the disposal intervals that is mainly 
comprised of tight mudstones. Any practical fresh or potable water source would 
be located well above this confining zone (the top of the injection interval is 3,265 
feet below ground surface); and 

• The BLM utilized water samples from other wells that are not from the same 
geologic zone in which BBC is proposing injection. Specifically, the following 
samples, cited by the BLM in its objection, were taken either above or below the 
proposed injection zones as follows: 

Sample 

Stone Cabin Unit ("SCU") 3 
USGS C13-286 
SCU 21st sample 
SCU 2 2nd sample 
SCU 1 
Canyon Gov't 1 

3 

Deviation From Proposed Injection Zones 

814 ft. above top 
1,484 ft. above top 
658 ft. below base 
1,100 ft. below base 
4,459 + ft. below base 
4,426 ft. from base 



The geologic strata from which the BLM's samples were taken therefore are not correlatable to 

the proposed injection strata, and therefore the samples are not representative of the proposed 

injection zone water quality. 

8. In addition, the proposed injection zones do not currently serve as a source of 

drinking water and it is highly unlikely that they would even be used in the future as a source of 

fresh or potable water based on the following factors: 

• Economic hydrocarbon production is found in the Northeastern flank of the 
anticline in these zones. The SUbject Well is located on the Southwestern flank 
across the axis of the anticline. Gas and oil shows are seen in correlative zones in 
wells in the area of the SUbject Well; 

• The economics of drilling a water well to the proposed injection zone depth 
(3,265 feet to 4,145 feet) are prohibitive; 

• According to BBC samples from the Subject Well, TDS's from the proposed 
injection zones range from 9,200 to 11,000 mg/L. In addition, arsenic and lead 
levels from the BLM's own samples from the Subject Well significantly exceed 
EP A drilling water standards; 

• Samples taken from other wells in this area in the proposed injection zones range 
from 12,213 to 45,000 mg/L TDS; and 

• Approved injection into these same zones is occurring approximately two miles to 
the southeast. Specifically, the 12-24-12-14 Well, located in the SWYtSWYt of 
Section 24 of the captioned township, was approved as a Class II injection well on 
November 12, 2008, with injection intervals between 3,482 feet and 4,518 feet, 
structurally at the same elevation as the proposed injection zones, among other 
zones. Initial water samples taken from those zones prior to injection reflected 
45,000 mg/L TDS. 

For these reasons, BBC believes and therefore alleges the proposed injection should be allowed 

without the need for an aquifer exemption. 
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9. However, should the Board deem an aquifer exemption necessary, based on the 

above described factors, BBC should be granted such an exemption per the criteria set forth in 

Utah Admin. Code Rule R649-5-4(1.1) and (1.2.1), (1.2.2) and (1.3). The lateral extent of such 

exemption should be a II2-mile radius around the Subject Well. 

10. No other objections to or concerns about BBC's Application have been expressed 

and, based on the Division's informal adjudication that the Application is "complete and 

technically adequate," BBC believes and therefore avers that all of the statutory and regulatory 

requirements for approval have been satisfied. A step rate test was conducted on July 14, 2012 

which confirmed a maximum allowable injection pressure of 3,250 psig. True and correct copies 

of the step rate test results are attached hereto as Exhibit "3" and by this reference incorporated 

herein. The requisite hearing should therefore be limited to the water quality issue raised by the 

BLM. 

11. BBC will, in accordance with Board rules, submit exhibits and present testimony 

in support of these allegations. 

12. BBC will separately file a certificate of service confirming the mailing of this 

Request via certified mail to the BLM and any other party having a "legally protected interest" in 

this Cause. 

WHEREFORE, BBC respectfully requests: 

1. That this matter be set for hearing on December 5, 2012; 

2. That notice of such hearing be given as provided by law; and 
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3. That, upon sufficient evidence produced and testimony given at the hearing, the 

Board issue an order: 

a) approving the conversion of the Subject Well to a Class II injection well . 
for the disposal of produced water at the zones indicated in its UIC-l fonn penn it application 
and a maximum injection rate of 3,250 psig as established by the step rate test; 

b) rejecting the BLM's objection; 

c) confinning the proposed injection will not endanger any drinking water 
source and therefore there is no need for an aquifer exemption or, alternatively, granting such an 
aquifer exemption for the proposed injection zones to the lateral extent of a l/2-mile radius 
around the Subject Well in accordance with Utah Admin. Code Rule R649-5-4; 

d) making such findings and orders in connection with this Request as it 
deems necessary; and 

e) providing for such other and further relief as may be just and equitable 
under the circumstances. 

Respectfully submitted this 15th day of October, 2012. 

BEATTY & WOZNIAK, P.e. 

7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: FMacDonald@bwenergylaw.com 

Attorneys for Petitioner Bill Barrett Corporation 
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Petitioner's Address: 

Bill Barrett Corporation 
Attention: Scot Donato, Manager - Government Affairs 
1099 18th Street, Suite 2300 
Denver, CO 80202 
Telephone: (303) 312-8191 
E-Mail: sdonato@billbarrettcorp.com 

5015.111 
247310 
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Pr·ck y Pear 
Unit Federal 

#10-4 

EXHIBIT 1-



STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF Oil, GAS AND MINING 

APPLICATION FOR INJECTION WELL 
Name of Operator Utah Acoounl Number 
Bill Barrett Corporation N 
Address of Operator Phone Number 
1099 16th Street, 2300 CITY Denver STATE CO zIPa0202 (303) 312-6134 
Location of Well 

Footage: 75' FSL, 271' FEl County: Carbon 

QQ, SecUon. Township, Range: SESE 10 12S 14E Slate: UTAH 

lis this application for expansion of an existing project? Yes III No 

Will the proposed well be used for: Enhanced Recovery? Yes 0 No 

Disposal? Yes III No 

Storage? Yes 0 No 

liS this application for a new well to be drilled? Yes 0 No 

If this appllcallon Is for an existing well, has a casing test been performed? Yes D No 

Date oftest: 

Proposed Injection interval: from 3,265 to 4,145 

Proposed maximum Injection: 4,000 b d rate ______ p pressure 2,961 ------ psig 

Proposed injection zone contains 011 0 gas Ill, and I or fresh water 0 within ~ mile of the well. 

UICFORM 1 

Well Name and Number 
Prickly Pear Unit Federal 10-4 

API Number 

4300730823 
Field or Unit Name 

Pri ckly Pear 
Lease Designation and Number 

UTU-73665 

0 

Il1 
0 
III 

III 

III 

list of attachments: Attachments as reqllired by R649-5-2 As per 2 4 IlOder R649-5 2 loas on file with the Division are as 
follows: Sonic, CBl, Neutron Density, and Resistivity. 

ATTACH ADDITIONAL INFORMATION AS REQUIRED BY CURRENT 
UTAH OIL AND GAS CONSERVATION GENERAL RULES 

I hereby certify thalltll. "'port Is lnJe and compl.le tD Ihe but of my knowtedge. 

TIUe Permit Analyst 

Signature ---!-.-=::::::--=----"'7""4--I-----"""-""'--"-'=~---- Date 1/16/2012 

(512002) 



R649~5·2. Requirements for Class II Injection Wells Including Water Disposal, Storage and 
Enhanced Recovery Wells 

2. The application for an injection well shall include a properly completed UIC Form 1 (Enclosed) 
and the following: 

2.1. A plat showing the location of the injection well, all abandoned or active wells within a one
half mile radius of the proposed well, and the surface owner and the operator of any lands or 
producing leases, respectively, within a one-half mile radius of the proposed injection well. 
(Enclosed) 

2.2. Copies of electrical or radioactive logs, including gamma ray logs, for the proposed well 
run prior to the installation of casing and indicating resistivity, spontaneous potential, caliper, 
and porosity. (Copies previously submitted to UDOGM) 

2.3. A copy of a cement bond or comparable log run for the proposed injection well after casing 
was set and cemented. (Copies previously submitted to UDOGM) 

2.4. Copies of logs already on file with the division should be referenced, but need not be 
refiled. (Copies previously submitted to UDOGM) 

2.5. A description of the casing or proposed casing program of the injection well and of the 
proposed method for testing the casing before use of the well. (Enclosed) 

2.6. A statement as to the type of fluid to be used for injection, its source and estimated 
amounts to be injected daily. (Enclosed) 

2.7. Standard laboratory analyses of: 

2.7.1. The fluid to be injected, (Enclosed) 

2.7.2. The fluid in the formation into which the fluid is being injected, and (Enclosed) 

2.7.3. The compatibility of the fluids. (Enclosed) 

2.S. The proposed average and maximum injection pressures. (Enclosed) 

2.9. Evidence and data to support a finding that the proposed injection well will not initiate 
fractures through the overlying strata or a confining interval that could enable the injected fluid 
or formation fluid to enter any fresh water strata. (Enclosed) 

2.10. Appropriate geological data on the injection interval with confining beds clearly labeled, 

2.10.1. Nearby Underground Sources of Drinking Water, including the geologic formation 
name, (Enclosed) 

2.10.2. Lithologic descriptions, thicknesses, depths, water quality, and lateral extent; 
(Enclosed) 

2.10.3. Information relative to geologic structure near the proposed well that may effect 
the conveyance and/or storage of the injected fluids. (Enclosed) 

2.11. A review of the mechanical condition of each well within a one-half mile radius of the 
proposed injection well to assure that no condOuit exists that could enable fluids to migrate up 
or down the wellbore and enter improper intervals. (Enclosed) 

2.12. An affidavit certifying that a copy of the application has been provided to all operators, 
owners, and surface owners within a one-half mile radius of the proposed injection well. 
(Enclosed) 



Statement in support of Water Disposal application in 
opposition to Water Injection application 

Disposal Evaluation Request 
It is the request of Bill Barrett Corporation that the submitted application for 

water disposa) in the Prickly Pear field be evaluated based on water disposal and not 
water injection. Our reasoning behind this request is based the proposed disposal 
intervals in the proposed water disposal wells, and the discontinuous nature of those 
proposed disposa) intervals and the distance between the proposed disposal wells and the 
nearest economic gas production, which doesn't exist within any reasonable distance one 
might expect any effect on the productive wells. 

Structural Position 
Based on the supplied structure map and well log analysis it is evident that the 

proposed disposal well, Prickly Pear Federal 10-4-12-14 is slightly up dip from economic 
production to the east. Nearest, but likely uneconomic gas production from the proposed 
disposal intervals lies more than 2 miles from the proposed disposal well. In addition, the 
other Prickly Pear 12-24-12-14 SWD lies 2.1 miles roughly southeast. 

From the shallowest proposed disposal interval in the Wasatch, structural 
positions indicate the disposal zones are slightly higher in the #10-4 than the correlative 
zones to the east. However, at the middle Wasatch top, the correlative zones to the east 
are slightly higher structurally. At the North Hom fonnation the top in the #10-4 is about 
100' lower structurally than the North Hom top in the Prickly Pear #4-18. 

Sand Discontinuity 
The proposed disposal intervals, in the Wasatch and the Middle Wasatch are 

generally comprised of discontinuous sand bodies. A field study of well logs in the Peters 
Point area, which is just to the east of the Prickly Pear area, has indicated that producing 
sand bodies can be shown to be discontinuous even within spacing distances ofless than 
1,000 ft. 

Another study conducted with logs in the Wasatch and Middle Wasatch, indicated 
fewer than halfthe sands in one well could be found in adjacent wells on 20-acre spacing. 

Proposed Interval Fill-up 
A common tool to evaluate the potential for waterflooding success is to calculate 

the required amount of water before reservoir pressurization could begin to occur. It is 
usual for this calculation to assume radial displacement and to consider, interval by 
interval, the porosity corrected vertical thickness (phi*h) for the assumed allocation of 
injected water. 

The following tables summarize for each of the proposed disposal wells, sand 
interval reservoir properties and resulting fill-up for a Yz mile radius: 



Reservoir Porosity 
Thlcknes. Feel Water Pore Vol 1/2 Mile Radius 

Formation Perf top Perf base (ft) Porosity (Ph'·h) Saturation (Phi"h"(l-Sw) Volume (bbls) 

Wasatch 3265 3275 16 11% 1.76 0.9 0.176 686,341 

Wasatch 3335 3355 25 12% 3 0.9 0.3 1,169,900 

Wasatch 3480 3520 50 12% 6 0.9 0.6 2,339,800 

Wasatch 3630 3660 40 15% 6 0.9 0.6 2,339,800 

Wasatch 3674 3700 26 14% 3.64 0.9 0.364 1,419,478 

Wasatch 3730 3750 25 15% 3.75 0.9 0.375 1,462,375 

Wasatch 3776 3786 10 12% 1.2 0.9 0.12 467,960 

Wasatch 3860 3865 10 6% 0.6 0.9 0.06 233,980 

M. Wasatch 3990 4000 15 7% 1.05 0.9 0.105 409,465 

M. Wasatch 4090 4100 10 6% 0.6 0.9 0.06 233,980 

M. Wasatch 4132 4145 15 8% 1.2 0.9 0.12 467,960 

242 28.8 2.88 11,231,038 

Based on the above calculations over 11 million barrels of water would have to be 
disposed into the Prickly Pear Federal 1 0-4 before any reservoir effect would be seen at 
V2 mile from the wellbore. If one considers the discontinuous nature and limited size of 
the sands in these fonnations, one would have to detennine that the sands would not be 
perfect V2 mile radius blanket sands and would likely take quite a bit less than 11 million 
barrels before pressuring up. Again, any productive wells are about 2 miles from the 
proposed SWD #10-4. 

Summary 
As a result of the above argwnents and calculations, Bill Barrett Corporation feels 

justified to request that the submitted application for water disposal into the Pear Federal 
#10-4-12-14 be evaluated as such and not on water injection criteria. 



Permit Application Fact Sheet 

Prickly Pear #10-4-12-14 

1. The proposed disposal well Prickly Pear #10-4-12-14 was drJlled in August 2004 and 

completed in September of 2004. It was completed from the bottom ofthe Middle 

Wasatch down to the Price River, with a total perforated interval from 4772' -7560' md. 

It produced a total of 69.27 mmcf and logged off in August of 2007. 

2. There are no other wells within a X mile radius. 

3. The injection zone is situated in the Wasatch and Middle Wasatch. The injection zone is 

from 3265' to 4145' and while drilling gave almost no gas shows through the sectIon, 

the one show observed was very thin, brief and small. 

4. The confining zones are interspersed between injection zones as well as ample 

impermeable rock above and below the gross proposed perforated interval to insure the 

safety of the fresh water table, as well as the moderately saline zone. There is in excess 

of 300' of zero porosity shale and mudstone immediately above the top injection 

perforation. 

5. No water samples have been taken from these zones at this pOint. The equivalent zones 

in the Prickly Pear #12-24-12-14 SWD yielded TOS levels around 45,000. 

6. We do not believe that corrective action is required on the wellbore. This well was 

drilled in August of 2004. A review of the cement bond logs shows 80% or better bong 

on both wells throughout the injection lone. 
7. Notice was provided on January 5th

, 2012 to all surface and mineral owners within X 

mile of the well. We have received neither inquires nor protests. 

8. The MAIP will be determined when the Step Rate Test is performed. 
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WASATCH OIL & GAS LLC. 

Well location, PRICKLY PEAR #10-4, located 
as shown in the SE 1/4 SE 1/4 of Section 
10. T12S, R14E, S.L.B.&M., Carbon County, 
Utah . 

BASIS OF ELEVAllON 

SPOT ELEVATlON AT THE SOUTHWEST CORNER OF SECllON 
7, T125, R15E, S.LB.&M. TAKEN FROM lHE CO~OY BENCH. 
QUADRANGLE, UTAH. 7.5 MINUTE SERIES (TOPOGRAPHICAL 
MAP) PUBUSHED BY Tl-iE UNITED STATES DEPAR'NENT 
OF THE INTERIOR, GEOLOGICAL SURVEY. SAID ELEVA TlON 
IS MARKED AS BEING 7563 FEET. 
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@ Bill Barrett Corporation 

PROPOSED INJECTION WELL 
Well Location,Prickly Pear Federal #10-4 

Located as shown In the SESE 1/4 
of Section 10, T12S-R14E Carbon County, Utah 

1/2 Mire Well Buller 

Surface 

. FEDERAL SURFACE o STATE SURFACE 

, '-1 FEE SURFACE 

I 
/1\ 

Leased W 
D BILL BARREn CORP. N 
-',QEP 



R649-S 

2.2 

Copies of electrical or radioactive logs, Including gamma ray logs, for the proposed well run prior to 

the installation of casing and Indicating resistivity, spontaneous potential, caliper, and porosity. 

All logs are already on file with the division for reference. 
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R649-S 

2.3 

A copy of a cement bond or comparable log run for the proposed injection well after casing was set 

and cemented. 

The CBl is already on file with the division. 



R649-S 

2.4 

Copies of logs already on file with the division should be referenced, but need not be refiled 

The CBL, Neutron Density, Resistivity, and Sonic logs are already on file with the division 



(8 Bill Barrett Corporation 

Prickly Pear Fed. #10-4-12-14 

Section 10, TI2S-RI4E 
Carbon County, UT 

API #: 43-007-30823 
AFE#: 

Recomplete SWD Well 

1. Note: Water in the context of this procedure will be either clean produced water or 3% KCl water. Any 
water will require biocide as a precaution. 

2. MIRV workover rig. Set tanks and fill with water. Using rig pump kiH backside & tubing with water. 
ND WH & NU BOPE 

3. TOOH w/tubing & PKR. 

4. Rig up wireline, RIH GR to PBTD and record in well view. 

5. PU CIBP, TIH and set CIBP at 4,400'. Dump bail 50' of cement on top ofCmp allow to set. 

6. Test casing by pressuring up to 4,000 psi and hold for 30 minutes. Record pressure test on Barton chart 
recorder for 30 minutes after stabilizing. Send chart to Denver to Heidi Reger. 

7. Perforate the foHowing zones (3 spf, 120 degree phasing, .35 EHD). 

Top Bottom Interval 

3,265' 3,275' 10' 

3,335' 3,355' 20' 

3,480' 3,520' 40' 

3,630' 3,660' 30' 

3,674' 3,700' 26' 

3,730' 3,750' 20' 

3,776' 3,786' 10' 

3,990' 4,000' 10' 

4,090' 4,100' 10' 

4,132' 4,145' 13' 

8. PU REP and PKR. TIH and set REP at +/-4,155' PU and set PKR at +1-3,980'. 

9. MIRU Halliburton. Pressure test surface lines to 4,000 psig. Pump into interval and establish rate. Pump 
2,500 gal 15% HCL. Displacing with 50 bbl overflush of water. 



10. Release PKR and latch on to RBP. Set RBP at +1-3,796'. Set PKR at +1-3,620'. 

11 . Pump into interval and establish rate. Pump 2500 gal 15% HCL. Displacing with 50 bbl overflush of 
water. 

12. Release PKR and latch on to RBP. Set RBP at +1-3,530'. Set PKR at +1-3,255'. 

13. Pump into interval and establish rate. Pump 2500 ga115% HeL. Displacing with 50 bbl overflush of 
water. 

14. RDMO Halliburton. 

15. Release PKR and PU RBP. TOOH w/tubing, PKR & RBP. 

16. TIH as follows: 

(1) WLre-entry guide 
(1) Tail Joint 
(1) Packer 
(1) 1.78" XN profile nipple 
(1) on-off tool 
(l) 1.81" X profile nipple 
-(III) Jts of2 7/8 tubing to surface 

Set packer at +/- 3,215'. 

17. Sting out of on-off tool and circulate annulus w/inhibited water. Sting into on-off tool. 

18. Land tubing and ND BOPE & NU WHo 

19. Set plug in XN nipple and pressure test tubing to 3,000 psig. Hold pressure for 30 minutes. Record Test. 

20. Retrieve profile plug. 

21. Pressure test backside annulus to 1000 psig. Record pressure test on Barton chart recorder for 30 
minutes after stabilizing. Send chart to Denver to Heidi Reger. Bleed off backside pressure. 

22. RDMO workover rig 

Total Acid: 7,500 gal 15% HeL 

Heidi Reger 
1015/2011 



CURRENT WELlBOERE SCHEMATIC 
Spud: 8/15/2004 

Rig Release: 812512004 
Completed: 9116/2004 

FonnaUon Taps 

TGRITW 2660' Sand Base - 2.983' 

Wasatch·2,796· 

M. Wasatch· 3.860' 

North Hom - 4,958' 

Dark Canyon - 6.940' 

Price River· 7.203' 

PR 6840 Sand- 7.550' 

rparham 

1 st Sales: 9130/2004 

5-112" 17' N-80 l i&C Spee8: 
10-4,892' 
Orifl-4.767' 
Burst·7740 psi 
Collapse~280 psi 

Prickly Pear # 10-4 
API: 4:H107·3082300QOO 
SESE Sec 10·T12S·R14E 

Carbon Co .• UT Proposed C1)ang .... Rod 

24'hOle~ 11 

12·1/4" hOle W 

2 
1 

I-~ 16" conductor SOI@40' 

bo 6/8' 36,f J.!I5.at e '.303' 
Cml wI ~ ... d H.L.C. 340 .... lAil P~300 190 sx 

CBL TOC: 2120' (9114/04) 

3.172 2.318 XN nipple 
3.215' HES PL T Packer 

3 265-3.275' 
3.335-3.355' 
3.<180·3,520' 

3,630·3.660' 
3,674-3.700' 
3 730-3.750' 
3,776'-3.786' 

3,990·4,000' 
4.090·4,100' 
4,132·4.145" 

4.350 Cemenl 
4.400 CIBP & 50' Civil 

4,772'-4,781' 

4,947' 
4,980' 

4,964'-4.968' 
5.090'-5,095' 

5,450'-5,454 
5,502'·5,50T 

6,700'~,710' 

6,B90'~,900' 

7,180'-7,190' 

2-318 profile nipple 
2-318 Landing Collar 

"'--1'\'P-===-ootV 7,550'-7,560' 

7-7/B' 
TO 7,755' 

17. N-I!(l LT&C 581 ClI7.74S· 

Cmll.145""Df5().50PDZ 

1/24/2012 
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2.6 

A statement as to the type of fluid to be used for injection, its source and estimated amounts to be 

Injected dallv: 

The fluid used for inject ion will be a KCL brine solution. The fluid that will be used for Injection will 

include flowback water from wells and produced water from wells in the field. See section 2.7 for an 

analysis of the water. The estimated amount of daily injection is 4,000 bbls per day. As more water is 

recycled in the field this number will decrease significantly. 

Also, please refer to tab 2.8 for additional information. 
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2.7 

Standard laboratory analyses of: 

2.7.1. The fluid to be injected, 

2.7.2. The fluid in the formation into which the fluid is being Injected, and 

2.7.3. The compatibility of the fluids. 

Information provided In other sections of application. Please refer to sections that follow: 2.7.1, 2.7.2, 

2.7.3. 



Standard laboratory analyses of: 

2.7.1. The fluid to be injected, 

Below is a summary of the results from water analysis included in this section. 

Prickly Pear Produced Water Analysis Results 

Well Name Test Date TDS (ppm) 

PrPr7-16 4/5/2004 53,522 

PrPr 5-16 7/14/2004 60,747 

PrPr 16-15 7/14/2004 74,301 

PrPr 13-16 7/14/2004 33,553 

These are examples of the wells in Prickly Pear that will be disposed of in this SWD. 



Water Analysis Report 

Bill Barrett Corporation 
Point 

UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
cc3 : 

Allen 

Comments: 

CATIONS 

Calcium: 4,320 mgll 
Magnesium: 413 mgli 

Barium: mgtl 
Strontium: mgll 

Iron: 28.0 mgli 

Manganese: mgli 
Sodium: 23402 mgli 

pH (field): 6.91 

Temperature : 85 degrees F 

Ionic Strength: 1.27 

Resistivity: ohm/meters 

Ammonia: ppm 

09-Aug-04 
Date Sampled: 
Date Received: 
Date Reported: 

FJeld: Nine Mile/Peters 

Lease: Prickley Pear 

Locatlon : Prickley Pear 16-15 

Sample Point: water tank 

Salesman: Larry Curtis 

Analyst: Karen Hawkins 

ANIONS 

Chloride: 

Carbonate: 

Bicarbonate : 

Sulfate: 

43,000 mgn 

o mgn 

2,440 mgfl 

698 mgfl 

14-Jul-04 
15--Jul-04 
22-Jul-04 

mgfl rr 

Specific Gravity: 1.040 grams/ml 

Total Dissolved Solids: 74,301 ppm 

C02 In Water: 300 mgn 

C02 In Gas: 0.03 mole % 

H2S In Water: mg/I 

Dissolved Oxygen: ppm 

51 calculations based 00 Tomson-Qddo oarameters 

Calcite (CaC03) 51 ; 

Calcite (CaC03) 51 @ 100 F: 
Calcite (CaC03) 51 @ 120 F : 
Calcite (CaC03) 51 @ 140 F ; 
Calcite (CaC03) 51 @ 160 F: 
Calcite (CaC03) 51 @ 180 F : 
Calcite (CaC03) 51 @200 F: 

Gypsum (Ca504) 51 : 

Barite (8a504) 51 : 

Celestite (5rS04) 51 : 

0.72 Calcite PTe : 

0.87 Calcite PTB @ 100 F : 
1.08 Calcite PTe @ 120 F : 
1.30 Calcite PTe @ 140 F : 
1.52 Calcite PTe @ 160 F : 
1.76 Calcite PTe @ 180 F : 
1.99 Calcite PTe @ 200 F : 

-0.54 

N/A 
N/A 

Gypsum PTe: 

Barite PTe: 

Celestite PTB : 

722.6 

821.1 
936.1 

1034.6 
1111.3 
1179.7 
1229.0 

N/A 
N/A 

N/A 



Water Analysis Report 

Bill Barrett Corporation 
Point 

16 
UT 

Attention: Fred Goodrich 
ec1 : 

ee2 : 
cc3 : 

Allen 

Comments: 

CATIONS 

Calcium: 1,320 mgtl 
Magnesium: 194 mg/I 

Barium: mg/I 
Strontium: mg/l 

Iron: 3.0 mgtl 

Manganese: mgll 
Sodium: 10912 mgtl 

pH (field) : 6.92 

Temperature: 85 degrees F 

Ionic Strength : 0.56 

Resistivity: ohm/meters 

Ammonia: ppm 

09-Aug-04 
Date Sampled: 
Date Received: 
Date Reported: 

Field: Nine Mile/Peters 

Lease: Prickley Pear 

Location: Prlckley Pear 13-

Sample Point: water tank 

Salesman: larry Curtis 

Analyst: Karen Hawkins 

ANIONS 

Chloride: 17,400 mgtl 

Carbonate: 0 mgtl 

Bicarbonate: 2,684 mg/l 

Sulfate: 1,040 mgtl 

14-Jul-04 
15-Jul-04 
22-Jul-04 

mg/l rr 

Specific Gravity: 1.035 grams/ml 

Total Dissolved Solids: 33,553 ppm 

C02 In Water: 300 mgfl 

C02 in Gas: 0.03 mole % 

H2S in Water: mgll 

Dissolved Oxygen: ppm 

51 calculations based on Tomson-Qddo parameters 

Calcite (CaC03) 51 : 

Calcite (CaC03) 81 @ 100 F : 
Calcite (CaC03) 81 @ 120 F : 
Calcite (CaC03) 51 @ 140 F : 
Calcite (CaC03) 81 @ 160 F: 
Calcite (CaC03) 81@ 180 F: 
Calcite (CaC03) 81 @ 200 F : 

Gypsum (Ca504) 51: 

Barite (Ba804) 51 : 

Celestite (8rS04) 51 : 

0.61 Calcite PTa: 

0.76 Calcite PTe @ 100 F : 
0.97 Calcite PTe @ 120 F : 
1.19 Calcite PTe @ 140 F: 
1.41 Calcite PTe @ 160 F: 
1.65 Calcite PTa @ 180 F : 
1.88 Calcite PTa @ 200 F : 

-0.68 Gypsum PTB : 

N/A 
N/A 

Barite PTa: 

CelesUte PTa: 

514.0 

608.7 
721.4 
816.1 
897.2 
967.1 

1021.2 

NfA 
NlA 

N/A 



Water Analysis Report 

Bill Barrett Corporation 

UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
ce3 : 

Comments: 

CATIONS 

Calcium: 4,600 mg/l 

Magnesium: 194 mgll 

Barium: mgll 

Strontium: mg/l 
mg/I mg/l 

Iron: 75.0 mg/I 

Sodium: 15552 mg/l 

pH (fJeld) : 6.34 
gramslml 

Temperature : 85 degrees F 

Ionic Strength: 0.92 

Resistivity: ohm/meters 

Ammonia: ppm 

Date Sampled: 
Date Received: 
Date Reported : 

Field: Nine Mile/Peter.;; Point 
Lease : Prickley Pear 

Location: Prickley Pear 07-16 

Sample Point: wellhead 

Salesman : lany Curtis 

Analyst: Karen Hawkins Allen 

ANIONS 

Chloride: 31 ,BOO mg/l 

Carbonate: 0 mg/l 

Bicarbonate : 4BB mgll 

Sulfate: B13 mgll 

Specific Gravity : 1.055 

Total Dissolved Solids: 53,522 ppm 

C02 In Water: 352 mgtl 

C02 In Gas: 0.03 mole % 

H2S In Water: 7.0 mg/l 

Olssolved Oxygen: ppm 

51 calc!.!latiQOS bSlsed Qn TQmljQn-OddQ J;!ii!!]!m!:ters 

Calcite (CaC03) 51 : -0.63 Calcite PTa: NlA 

Calcite (CaC03) 51 @ 100 F : -O.4B Calcite PTa @ 100 F : N/A 
Calcite (CaC03) 51 @ 120 F : -0.26 Calcite PTa @ 120 F : NIA 
Calcite (CaC03) 51 @ 140 F : -0.05 Calcite PTB @ 140 F : N/A 
Calcite (CaC03) 51 @ 160 F: 0.1B Calcite PTa @ 160 F : 50.4 
Calcite (CaCOS) 51 @ 180 F: 0.41 Calcite PTa @ 180 F : 102.9 
Calcite (CaC03) 51 @ 200 F : 0.65 Calcite PTS @ 200 F : 144.5 

Gypsum (Ca504) 51 : -0.40 Gypsum PTB: N/A 

Barite (Ba504) 51 : N/A Barite PTB: NIA 

Celestite (SrS04) 51 : N/A CelesUte PTB : NtA 

Confidential 

24-Jun-04 
05-Apr-04 
07-Apr-04 
12-Apr-04 



Champion Technologies, Inc. 
Vemal District Technical Sarvices 



Water Analysis Report 

Bill Barrett Corporation 
Point 

16 
UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
cc3 : 

Allen 

Comments: 

CATIONS 

Calcium: 3,200 mgll 
Magnesium: 49 mg!! 

Barium: mg/I 
Strontium: mgll 

Iron: 3.0 mg/I 

Manganese: mg/l 
Sodium: 19697 mgll 

pH (field) : 6.91 

Temperature: 85 degrees F 

Ionic Strength: 1.02 

Resistivity: ohmfmeters 

Ammonia: ppm 

09-Aug-04 
Date Sampled: 
Date Received: 
Date Reported: 

Field: Nine Mile/Peters 

Lease: Prickley Pear 

Location: Prickley Pear 05-

Sample Point: water tank 

Salesman: Larry Curtis 

Analyst: Karen Hawkins 

ANIONS 

Chloride: 33,800 

Carbonate: 0 

Bicarbonate: 3,660 

Sulfate: 33B 

mg/I 

mgll 

mgtl 

mgtl 

14-Jul-04 
15-Jul-04 
22-Jul-04 

mg!1 rr 

Specific Gravity: 1.050 gramslml 

Total Dissolved Solids: 60,747 ppm 

C02 In Water: 300 mgll 

C02 In Gas: 0.03 mole % 

H2S In Water: mg/l 

DIssolved Oxygen : ppm 

51 calculations based on Tomson-Oddo parameters 

Calcite (CaC03) 81 : 

Calcite (CaC03) 81 @ 100 F: 
Calcite (CaC03) 81 @ 120 F: 
Calcite (CaC03) 81 @ 140 F: 
Calcite (CaC03) 81 @ 160 F: 
Calcite (CaC03) 81 @ 180 F : 
Calcile (CaC03) 81 @ 200 F : 

Gypsum (Ca804) 81: 

Barite (8a804) 81 : 

Celestite (5rS04) 51 : 

1.00 Calcite PTB : 

1.15 Calcite PTB @ 100 F: 
1.36 Calcite PTB @ 120 F : 
1.5B Calcite PTB @ 140 F : 
1.80 Calcite PTB @ 160 F : 
2.04 Calcite PTB @ 1 BO F : 
2.27 Calcite PTB @ 200 F: 

-0.92 

N/A 
N/A 

Gypsum PTB: 

Barite PTB : 

Celestite PTB : 

121B.7 

132B.O 
1464.7 
1584.9 
1683.3 
1770.7 
1839.0 

N/A 
N/A 
N/A 
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2.7.2 

The fluid in the formation Into which the fluid Is being Injected: 

Fluid samples from the formation to be injected in will be taken at the time of completion. 

Compatibility tests will also be run at that time. 



2.7.3 

The compatibility of the fluids: 

Fluid samples from the formation to be injected in will be taken at the time of completion. 

Compatibility tests will also be run at that time. 
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2.8 
The proposed average and maximum injection pressures: 

PrPr 10-4-12-14 
Maximum Allowable Surface Pressure Calculations 

Based on Observed Fracture Gradients 

Water SG = 1.02 Gradient = .4417 psi/ft 

Observed ISDP Calculated Btm Resulting Frac 

Depth (ft) (psi) 

7,550 3,910 
7,180 3,910 
6r 890 4,100 

6,700 4,120 

5,450 6,220 

4,964 2,600 
4,772 2,220 

Min Injection Depth = 
"'Max Surface Pressure = 

Hole (psi) 

Requested Max Surface Pressure 

2,369 psi 

7,245 

7,081 

7,143 

7,079 

8,627 

4,793 

4,328 

3,265 

2,961 

80% of anticiapted max surface pressure 

Grad (psi) 

0.96 

0.99 

1.04 

1.06 
1.58 

0.97 

0.91 

Anticipated Avg Surface Pressure = 70% '" Max Surface Pressure 

Requested Ma)( Disposal Rate = 4000 bwpd / well 

Anticipated Avg Disposal Rate = 800 bwpd/well 

A step rate test will be performed determine ma)( injection rate and pressure. 

'" Based on finallSIPs 
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2.10.1 

Nearby Underground Sources of Drinking Water, including the geologic formation name: 

The literature discussing aquifers in this particular area is limited. U.S. Geological Survey, 
Water-Resources Investigations Report 92-4161 does indicate however, In the Uinta basin, north 
of Carbon County, the Douglas Creek-Renegade aquifer occurs above the Wasatch-Green River 
confining unit. The Wasatch-Green River confining unit lies below the Green River and above 
the North Horn (Glover, 1996). In addition, there are many sand-shale sequences throughout 
the Wasatch that would serve as more than adequate seals to upward movement of higher TDS 
injected water. State of Utah, Department of Natural Resources, Technical publication No. 92, 
(Howells, et al. 1987) indicates that the moderately saline groundwater interface occurs 
approximately +4500' subsea, in this area, which would equate to a total vertical depth of 3093', 
which occurs in the upper portion of the Wasatch formation. A study we had conducted on the 
topic of 10,000 TDS interface or moderately saline interface, and through the use of Pickett 
plots, in concert with actual laboratory water analysis, concluded the 10,000 TDS interface 
occurred somewhere above the Uteland Butte of the Green River Formation approximately 
2400'lVD and 5193' subsea. In either case, it would stand to reason the Wasatch formation in 
the West Tavaputs Plateau area, with its interbedded shales, and mudstones, would protect any 
drinking water sources or aquifers of water of less than 10,000 TDS from contamination of 
higher TDS water, injected in deeper formations. 
In the area of the proposed injection well, the highest injection perf occurs 4328ft above sea 
level or 3265 ft below ground level in the Prickly Pear #10-4-12-14. 
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2.10.2 

Lithologic descriptions, thicknesses, depths, water quality, and lateral extent 

The Wasatch formation, in the West Tavaputs Plateau area, underlies the Green River formation 
and is indicated by a transition zone containing a series oftransgressive/regressive 
parasequences of lacustrine origin. In addition, near-shore lacustrine and alluvial deposits occur 
within the sequence. The Wasatch is Tertiary in age and Is marked by a succession of multi
colored shales and interbedded mudstones, siltstones and sandstones. The formation is 
typically 70-80% silty shale. The shales are silty to very silty, often containing mica or to a lesser 
extent pyrite. Shales are predominantly tan to reddish brown to brown-and commonly 
gradational with shaly sands being light brown to brown. Shales usually are blocky and soft, but 
vary in amounts of calcium carbonate cement. 

In the proposed area the Wasatch is about 1000 ft thick and occurs 2796 ft below ground level 
and 4797 ft. above sea level. The sand bodies within the Wasatch, for the most part, are limited 
in aerial extent and discontinuous. Only sands found in the upper part of the Wasatch, 
associated with the lacustrine depositional environment have greater continuity. 
The middle Wasatch lies between the Wasatch and the North Horn, and is similar to the 
discontinuous meandering fluvial depositional environment of the Wasatch. The middle 
Wasatch can be identified on open-hole logs by the drop in resistivity throughout the formation. 
The formation is also about 1000 ft thick in the area of study. 

The North Horn formation is approximately 1900 ft thick, in the area of study, and its top is 4959 
ft below ground level (2634' above sea level). The North Horn is predominately a meandering 
fluvial depositional environment, with exception of the bottom most beds. These sand bodies 
are indicative of higher energy fluvial environments and are the transition from the Dark 
Canyon; a braided fluvial environment to the North Horn formation, a lower energy, meandering 
fluvial environment, which gradually decreases in energy, moving up section. These deepest 
beds ofthe North Horn are generally "cleaner" and have a greater aerial extent than beds 
higher in the formation. 
Similar to the Wasatch, most North Horn lithologies are still redbeds, but have subtle color 
changes in the silty shales and typically are smoother in texture. In addition, some shales are 
found in yellow, purple, green, and gray coloration. 

The Dark Canyon formation, as indicated earlier, is a high-energy braided stream depositional 
environment. The sands are larger grained, higher in quarts content, more continuous and 
aerially most extensive. There are some indications that the lowest most deposits in the 
formation may be a basal conglomerate in some areas. In most areas in the West Tavaputs 
Plateau, there is a marked increase in sand content in the Dark Canyon, with the higher sand
content pulses occurring at the top and bottom of the formation. The formation averages about 
215 ft in thickness and occurs 6940 ft. below ground level, which equates to about 653 ft. above 
sea level, in the area of study. 

The Price River formation is comprised of sands and shales which seem to be of a more 
continuous nature, than the Wasatch and North Horn, but more lenticular than the Dark 



Canyon. Similarly, it seems that there is a higher percentage of sand content in the Price River 
formation, than the Wasatch or North Horn, but less than the Dark Canyon. The top of the Price 
River usually begins with an abrupt increase in gray shale and sands within the Price River 
contain intergranular shale. Down section carbonaceous shales can be found. The top of the 
formation occurs roughly 7205 ft. below ground level, 388 ft. above sea level and Is about 1000 
ft thick. 

Water quality data collected from each formation indicate: 

Chlorides 
Formation (mgjl) Calculated NaCL (mgjl) lOS (mill) 

Wasatch 16418-19453 27070-32074 NA 

North Horn 26054-30656 42958-50545 30895-36935 
Dark 
Canyon 27000-41700 44769-68753 42200-58900 
Price River 22300 - 27600 36887-45491 30000 - 40000 
Bluecastle 12300-15000 NA 23000 - 27000 
Castlegate 12500 NA 25000 - 28000 
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2.10.2 

Lithologic descriptions, thicknesses, depths, water quality, and lateral extent 

Prickly Pear #10-4 

Formation Chlorides (mg/l) Calculated NaCL (mg/l) lDS (mg/l) 

Wasatch 16418-19453 27070-32074 NA 

North Horn 26054-30656 42958-50545 30895-36935 
Dark Canyon 27000-41700 44769-68753 42200-58900 
Price River 22300 - 27600 36887-45491 30000 - 40000 
Bluecastle 12300-15000 NA 23000 - 27000 
Castlegate 12500 NA 25000 - 28000 
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2.10.2 

Lithologic descriptions, thicknesses, depths, water quality, and lateral extent 

#10-4-12-14 Prickly Pear Unit 

PERF 

TOP BASE 
3265 3275 

3335 3355 

3480 3520 

3630 3660 
3674 3700 
3730 3750 
3776 3786 
3860 3865 

3990 4000 

4090 4100 

4132 4145 

LITHOLOGY 
55: wh-offwh-transl-Itgy-rthy, fm-modhd, vf·f-occ med grnd, and-sbang-sbrnd, mod srtd, mod-v calc, tr 
carb, trmed grnd gluac, trf-med grnd felds 
55: off wh-wh-opq-Itgy mod hd-hd, f-med grnd, ang-sbang, mod-wsrtd, grn supt mtx, mltigrn clU5, mod 
calc, tr ca rb fla kes 
55: off wh-wh-opq-trnsl, mod hd-hd, vf-f-med grnd, sbang-sbrn-rnd, grn supt, abnt Ise grns, mod calc, 
com carb mat 
55: trnsl-fros-wh-ofwh, fri-hd, f-c gr, sbang-sbrnd, mod p sort, uncon, sl calc, tr carb 
55: trnsl-fros-wh-ofwh, fri-hd, f-c gr, sbang-sbrnd, mod p sort, uncon, sl calc, tr carb 
55: trnsl-fros-wh-ofwh,fri-hd, f-c gr, sbang-sbrnd, mod p sort, uncon, mod calc, tr carb 
5S: trnsl-fros-wh-ofwh, fri-hd, f-c gr, sbang, sbrnd, mod p sort, uncon, mod calc, tr carb 
55: wh-offwh, gy-gygrn, 51 s&p, fri sft-frm, vf-f gr, sbang-sbrnd, mod w sort, gr & mtx supt, v calc, calc mtx 
tr carb tr pyr 
55: aa, 5H: rd-rdbrn-brn, tan-yel, gy-gygrn, purp, sft-frm, n-sl calc, sbblky-blky, rthy-grty, silty ip €lrdg to 
5L lY5H, tr pyr, tr carb 
55: Itgy-gy, rd-rdbrn, wh-offwh, sl s&p, frl, vsft-frm, vf-c gr, sbang-sbrnd, mod w sort, abnt Ise grs, gr & 
mtx supt, v calc, calc & rd clay mtx, silty ip, tr carb 
55: Itgy-gy, rd-rdbrn, wh-offwh, sl s&p, frl, vsft -frm, vf-c gr, sbang-sbrnd, por sort, occ Ise grs, gr & mtx 
supt, v calc, calc & rd clay mtx, silty ip, tr carb, tr pyr, tr glauc 
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2.10.3 

Information relative to geologic structure near the proposed well that may effect the conveyance 
and/or storage of the injected fluids: 

Cross-section and Yz mile radius maps for review. 
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2.10.3 

Information relative to geologic structure near the proposed well that may effect the conveyance 
and/or storage of the injected fluid5: 

The Prickly Pear #10-4 proposed injection zones are nominally structurally higher than 
the correlative zones productive zones to the east on Prickly Pear. Based on the supplied 
structure map and well log analysis it is evident that the proposed disposal well, is up-dip from 
economic production in Prickly Pear, to the east, however the closest well with stratigraphically 
equivalent zones is 2.13 miles away in the Prickly Pear 4-18-12-15, which has been completed in 
those zones. 

From the disposal intervals in the Wasatch and Middle Wasatch, the structural maps 
and log tops indicate 81', and an approximately 25' decrease in elevation from the proposed 
injection well, to the closest economically productive well In Prickly Pear, respectively. 

The general consensus, when consulting all the cross-dipole data and a microseismic 
survey done in the Prickly Pear #1-20-12-15, is the principle horizontal stress Is oriented NSOW 
and likewise hydraulic fracturing did create fracture pattern ellipse, with an aspect ratio of 3.5:1, 
with the long axis oriented NSOW, in the Prickly Pear #1-20. That fracture pattern and 
microseismic events were observed in a 9-stage microseismic survey conducted last year on the 
aforementioned Prickly Pear well. If this hydraulic conveyance regime is valid, it would possibly 
transport and store water in an ellipse allgned In such a way as to not be aligned with any 
productive wells within any conceivable conveyance distance. Nonetheless, as mentioned 
previously, if one assumed a radial conveyance, the nearest economic well with completed, 
stratigraphically equivalent zones is 2.13 miles away. 



R649-S 

2.10.3 

Information relative to geologic structure near the proposed well that may effect the conveyance 
and/or storage ofthe injected fluids: 

For additional reference, please refer to the cross-section and Yz mile radius maps sent with 
application. PDF versions are also available upon request. 



R649-S 

2.11 

A review of the mechanical condition of each well within a one-half mile radius of the proposed injection 
well to assure that no conduit eKists that could enable fluids to migrate up or down the well bore and 
enter Improper intervals. 

Other Offsets: 

There are no wells within % mile radius of this well. 



@Bm Barrett Corporation 

AFFIDAVIT OF NOTICE 

Prickly Pear Unit Federal 1 0-4 
SESE Sec. 10, T12S, R14E 

Carbon County, UT 
API #4300730823 

I, Vicki L. Wambolt, Landman with Bill Barrett Corporation (BBC) certify that a true and correct copy of 
UIC Form 1 Application for Injection Well with supplemental ownership Information was provided, by 
certified mail, to the following operators, owners and surface owners located wllhin a one-half (1/2) miles 
radius exposure of the location pursuant to R649-5-2.12 of the 011 and Gas Conservation, General Rules. 

Bureau of Land Management 
12.5 South 600 West 
Price, Utah 84501 

State of Colorado 

County of Denver 

Affiant 

Before me, the undersigned, on the date as given above, personally appeared VickI L. Wambolt 
known to me to be the person whose name Is subscribed to the foregoing Instrument for the purpose and 
consideration therein expressed. . __ /~ __ /./ ./.././.d-""'" 

GIVen my hand seal. .,-!~~::;,,:,...,;,..;;:--:-:--~~...;;;..-__ .=.=== 
Notary Public 

My commission expIres: 8 -11- ,26/ 'I 

MATTHEW MUlVERHILl 
NOTARY PUBLIC 

STATE OF COLORADO 

My Commia8ioo EXpires 0811112014 

1099 18TH STREET 

SUITE 2300 

DENVER, CO 80202 

P 303.293.9100 

F 303.291.0420 



United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
Green River District, Price Field Office 

125 South 600 West 
Price, UT 84501 

http://www .blm.gov/ut/st/enlfo/price.html 

IN REPLY REFER TO: 
Prickly Pear Unit Federa110-4-12-14 Disposal Well 
3160-4 (UTG021) 

SEP 2 6 2012 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 
#7010-1060-0001-1119-2316 

Ammon McDonald 
Utah Division of Oil, Gas and Mining 
Oil and Gas Pennitting 
P.O. Box 145801 
Salt Lake City, Utah 84114-5801 

Re: Objection to inject produced water into Prickly Pear Unit Federal 10-4-12-14 

Dear Mr. McDonald: 

In February of 2012, Bill Barrett Corporation submitted a Sundry Notice to the Bureau of Land 
Management (BLM) in Price, Utah proposing to convert the Prickly Pear Unit Federal 10-4-12-
14 well into a water disposal well. The BLM reviewed the proposal and registered concerns with 
the Utah Division of Oil, Gas and Mining (UDOGM) about Underground Injection Control 
(UIC) application, noting there was a possibility of contaminating useable groundwater in the 
zone proposed. In this case, usable water is defined as baving a total dissolved solids (TDS) 
value of less than 10,000 mgIL. The BLM contacted the UDOGM and requested that 
groundwater be sampled and tested. 

The ground water injection zone that is being proposed is in the upper portion of the Mesaverde 
Aquifer and is completely within the Wasatch Formation. Regionally, this intermediate aquifer 
yields fresh to moderately saline water. Locally, the water quality values can dramatically 
change due to isolated, perched, local aquifers. This data as well as otber available water quality 
data was taken into account during the BLM's Geological and Groundwater Evaluation 
(attachment 1). 

Historic groundwater quality data in the vicinity of the 10-4-12-14 well have much lower IDS 
values than contemporary groundwater quality reports . The historic data is from the 1950s and 
1960s. The following data collection depths will be presented in altitude, above sea level, in 
order to make it easier to correlate relative depths. The Stone Cabin Unit 3 well has IDS values 
of 1,932 mg/L at an altitude of 5,056' to 5,226'. USGS well number C13-286 shows TDS of 

EXHIBIT 2-



1,941 mg/L from 5,8101 to 7,530'. The Stone Cabin Unit 2 has three water quality samples that 
range from 2,023' to 2,679' with TDS values from 2;963 mg/L to 5,480 mg/L. The Stone Cabin 
Unit 1 and the Canyon Govt 1 wells were each sampled from -1,237' to -1,052' with TDS values 
of 12,511 mgIL and 13,029 mg/L, respectively. 

The most current data in this area is from the last ten years in the Prickly Pear Field. Prickly 
Pear Unit Federal 5-13-12-14 was sampled from 3,040' to 304' and produced a TDS value of 
65,683 mgIL. The Prickly Pear Unit 13-4 well had TDS values of 62,877 mglL at 2,860' 
to -873'. 

The enclosed map in attachment 1 shows a visual representation of this data, however, the depth 
data is presented in feet below ground surface (bgs). 

This is the information the BLM used to make the decision to request further sampling. There 
were several groundwater quality samples taken within one mile thathad TDS values well below 
the usable threshold of 10,000 mg/L. The ELM woul4 likely have approved a disposal well had 
the disposal interval matched the production zone previously perforated. 

Water sampling took place on June 26, 2012 and was analyzed by the Utah Department of 
Health Laboratory, Which showed TDS at 9,216 mglL at a depth of 3,265' to 4,145' below 
ground surface (BGS) or 3,433' to 4,313' above sea level (attachment 2). Originally, UDOGM 
requested that the bottom portion of the perforation zone be isolated and a sample taken from 
that area as well. After some discussion between Bill Barrett Corporation, UDOGM and the 
BLM, the decision was made that this procedure would not be necessary. The well was packed, 
isolating the injection zone from the lower production zone, and purged. Three well volumes 
were extracted and a single sample was withdrawn and split between the BLM arid Bill Barrett 
Corporation. 

Since the result of the BLM water quality test was less than the 10,000 mgIL TDS threshold for 
injection of produced water into a usable water aquifer, the BLM will maintain its objection to 
approving the disposal wellfUnderground Injection Control (DIC) application and will consider 
withdrawing it if the aquifer can be shown to be unusable or UDOGM and the Environmental 
Protection Agency grants Bill Barrett Corporation an aquifer exemption. 

If you would like additional information or wish to discuss this project further with myself or my 
staff please contact Greg Gochnour (Geologist) or myself at (435)-636-3600. 

Attachments 

Sincerely, 

9~4.~ 
Patricia A. Clabaugh 
Field Manager 



cc: Brady Riley 
Bill Barrett Corporation 
1099 18th Street 
Suite 2300 
Denver, Colorado 80202 



ATTACHMENT 1 
GEOLOGICAL & GROllNDWATER EVAL UATION : ApPUCAT10N fOR P ERMTT TO DRILL (APD) 
Date: 2.;24·2012 
Lessee: Bill Barrett Corporation 
Well Name: Prickly Pear Federal 10-4-12-14; Vel1ical Water Disposal WelVInjection 
Lease number: UTU-73665 
Unit Agreement: UTU-
Contact: Brady Riley: 303-312-8115 

Location: Surface: SESE 75' FSL; 271' FEL; T12S, R14E, Sec 10 
Target: Same SESE 75' FSL; 271' FEL; TI2S, R14E, Sec 10 

Surface Elevation (SE): 7578'; Vertical Depth (TVD; bgs) 4145' 
Target: Mesa Verde Group 
Drill Type: NA 
Mud:NA 
Cement/Casing: Entire String; no un-cemented sections. 
Sole Source Aquifers (SSAs): None 
Drinking Water Source Protection Zones (DWSPZs): None within a 1.0-mile radius. There is a Sutface Water 
Protection Zone 2.2 miles NW and 2.3 miles SE. Water Quality available 0.8 miles NE, 1.77 miles NE, 2 miles 
N, and 1.5 miles NE. 
Groundwater data available does not coincide with BDe supplied data. 

Formation 

Green River 

" Colton 
(Wasatch) 

"Price river 

Blackhawk 
(6 coal 

Source 

Thickness 

3200 

900-3000 

100--300.U. 
100:400 l 

80·300 

670·:).030 

p.8after Hintze, 
1993 Sunnyside 
Area 

Prickly P.e"i!r· Prickly Pear 
11-150·12·15 11·150 ·12-15 B,BC Feclln l 

Formation Elevation- 10>4·U·14 
TopsBGS SG 

2860 4331 

5046 2145 

7271 -80 

BBCFedel'll1 
10·4-12·14 

Groundwater 
TOS BBC 



SPECJAL NOTES: 

Operator's Picks: The operator's formation tops and selected peroration zones are reasonable. 

Drilling has already been conducted. The well was spud in 2004 and decommissioned in 2008. 

Cement was considered 80% complete by BBC. 

Subsurface geology: The geologic description from BBC is satisfaCtory. 

Coal: There is no minable coal in the drilled sections. 

Abnormal conditions: There have been H2S shows in the Prickly Pear field. 

Groundwater Regional Studies: Alluvial gravels are not present and colluvium is thin, < 10' thick, so the potential for 
having a usable perched aquifer is limited. The adjoining Mesaverde aquifer, consisting of formations above the Star 
Point Sandstone through the Colton (Wasatch) Formation, consists of interbedded sandstone, mudstone, siltstone, shale, 
coal, and limestone. Sediment deposition occurred in fluvial, deltaic, lagoonal, shallow marine and lacustrine 
environments. Because of the diverse and fluctuating environments of deposition, the lithologic units exhibit complex 
lateral and vertical gradational and intertonguing relationships particularly near the delta-marginal marine transition. In 
spite of these fluctuating environments of deposition, many of the individual sandstones are continuous and traceable 
for tens of miles creating large continuous and possibly interconnected aquifers. The thickness of the aquifer varies but 
is generally greater than 4,000 feet and contains both intermediate and local ground-water flow systems. The water 
quality ranges from fresh to slightly saline in quality with total dissolved solid (TDS) concentrations reported from 200 
mg/L to over 5,000 mgIL; most readings were around 300 mgIL. Depth to the base of useable water (Mancos Top): = 
9000' bgs (PFO Calculations; Internal well files and UDGM well logs). 

Potential Water Impact Analysis Review Tool: The project is not within a groundwater protection zone or a surface 
water protection zone. There are no Soul Source Aquifers present within the Prickly Pear field. Data from Stone Cabin 
Unit 2, located 113 mile southeast of the proposed disposal location, indicates TDS concentrations range between 2,963 
at 5,732 feet bgs and 5,480 at 5,530 feet bgs. Data from Stone cabin Unit 3, located 0.8 miles north of the proposed 
disposal well, has 1,932 TDS at 1,200 feet bgs. Canyon Govt 1, located 1.5 miles southeast recorded 13,029 and 23,460 
TDS at 8,500 feet bgs; this however, is from samples taken from the Mancos Formation, a deep-water marine deposit, 
and not typical of the terrestrial Price River and Wasatch Formations. 

Groundwater Primacy: The State of Utah has primacy regarding surface and groundwater protection in the state. 
Conversations with Bark Kettle, Dan Jarvis and Ammon McDonald indicate that the state is looking closely at this 
proposal. They have made no recommendations at this point in time. 

R.ec(Jmmendation: I recommend that BBC consider formations that are deeper and have higher TDS concentrations 
than that which was proposed. The Stone Cabin data indicates groundwater is useable (less than 10,000 TDS) and 
should be protected. However, if it can be shown by further analysis that the water quality of the injected fluids is 
superior to the groundwater present, then it should be approved. I would place a Condition of Approval (CGA) stating 
that BBC will purge the well after perforating and collect a. representative sample, with collal:;>orative water samples 
taken by the State of Utah or BLM, analyzed separately, and compared. If IDS is over 10,000 or if the injected fluid is 
higher quality than the groundwater present, then the wen should be authorized; however, if the TDS is less than 10,000 
and if the injected water is inferior to the groundwater present, then the well should not be authorized. 

Chris Conrad, PG 
Bureau of Land Management 
Price Field Office 

2/28/2012 
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Attachment 2 

UTAH SlATE DEP~rMENl OF HEALTH 
DIVIS rON OF LABORATORY SERViCES 

~nvironmenlal Chemi~try Analys:s Repor.t 

BUREAU OF LAND MANAGEt-IENT - PRICE 
CERIS CONRAD 
125 S 600 W 
PRICE U1 84501 

Lab Nu~ber: 201203557 Sample Type: 04 Cost Code: 900B 
Descrip~ion: asc PR1~KLY PEAR 10-4 
Collector: CPC 

S~te ID: 
Sample D~tc: 06/26/2012 

Source No: 00 
Time: 12:00 

TEST RESUl.TS: 

Manual pH 
I-Barium 

T-Chromi 1..lrr. 
T-Mercury 
T-Silver 

'7.19 
0.232 mg/l 
32.1 ug/l 
<0.2 ug/l 
<0.5 ug!l 

QUALIFYING CO~{ENTS (*} on test results: 

Orqanl.C Review: 
Inorganic Review: 07/30/2012 
Raciiochcmi~try Review: 
Microbiology Review: 

T-Arsenic 
I-Cadmium 

'I-Lead 
T-Selenium 
TDS @ IBOC * 

143,0 ug/l 
<C.l1..lg/l 

1t. 7.0 ug/l 
2J.B ug/l 
9216 mg/l 

lDS @ laOe Holding tim~ was exceeded before analysis waS complcLcd. 

70S @ l80e Sample received with insufficient holding-l~me remaining 
for analysis. 

For Drjnking Water Regu14Lory ComplLance Inforrna~ion please call: 
Divisjon Of Drinking Water/Compliance (801)536-4200 

Trace levels up to 0.2 ppb metals may b~ pre8@nt in bottles 

END OF REPORT 
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HALLIBURTON JOB LOG 
,'e"" • TICKeT DA, 0 

9664933 July14,2012 
~EGION NWA I COUNTRY ~DA I STATE COUNTY 

NORTH AMERICA ROCKY MOUNTAIN I USA UTAH UINTAH 
1.6U 10 I EJAp\'_ liE S EMPLOYEE NAME PSl OEPARTl.IE/'IT 

0 0 PRODUCTION ENHANCMENT 
OCATlON CO/04PANY CUSTOM£R REP I PHONE 

VERNAL UT. BILL BARRETT RUSSELL EVANS 
n~~'5:~r Wtiu. TYPE WELL C~TEGOR1 1II'1M'Il' 

0.00 00 00 0 
NELL LOCATION DEPAATME.Nr JOB PURPOSE CODE 

LAND 5005 0 
f-EASE WELL # SEC/TWP/RN<) 

PRICKL Y PEAR 14G-8-10-18 0 

Chart Time Rate Volume PmPS Press,(PSI) Job Description I Remarks 
No, bpm bbl T C Tbg Cog 

0400 CALLED OUT 

0630 ON LOCATION 

0645 PRE RIG UP SAFETY HUDDLE 

0700 RIG UP 

0715 PRE JOB SAFETY MEETING 

0730 TEST IRON 

0747 4.0 LOAD HOLE 

0749 4 CAUGHT PRESSURE 

0749 START JOB 1 BPM 

0751 1.0 6 630 START INJECTION TEST 

0821 37 900 CHANGE RATE TO 2 BPM 

0823 2.0 41 1,260 START INJECTION TEST 

0853 101 930 CHANGE RATE TO 3 BPM 

0854 3.0 104 1,170 START INJECTION TEST 

0924 194 1,290 CHANGE RATE TO 4 BPM 

0926 4.0 202 1,580 START INJECTION TEST 

0956 322 1,730 CHANGE RATE TO 5 BPM 

0957 5.0 327 2,200 START INJECTION TEST 

1027 477 2,200 CHANGE RATE TO 6 BPM 

1031 6.0 490 2,550 START INJECTION TEST 

1101 680 2,670 CHANGE RATE TO 7 BPM 

1103 7.0 693 3,200 START INJECTION TEST 

1133 7.0 905 3,250 SHUTDOWN 

1134 1,190 ISIP 

1138 837 5MIN 

1143 653 10 MIN 

1148 543 15 MIN 

SUMMARY 

HHP 0 FG. #VALUEI 

AVG RT. 3.5 BPM MAX RT. 7.0 BPM 

AVG PRESS. 2,000 PSI MAX PRESS. 3,250 PSI 

TOTAL LOAD 38,010 GAL 905.0 BBL 



FilED 
OCT 1 6 2012 

SECRETA I BOARD OF 
OIl, GAS ! MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA TIER OF THE REQUEST FOR 

AGENCY ACTION OF BILL BARRETT 

CORPORA TION FOR AN ORDER APPROVING 

THE PRICKLY PEAR UNIT FEDERAL 10-4 

WELL, LOCATED IN THE SEV4SEV4 OF 

SECTION 10, TOWNSHIP 12 SOUTH, RANGE 

14 EAST, SLM, CARBON COUNTY, UTAH, AS 

A CLASS II INJECTION WELL AND, IF AND 

AS NEEDED, GRANTING AN AQUIFER 

EXEMPTION FOR WASATCH AND MIDDLE 

WASATCH FORMATIONS 

CERTIFICATE OF SERVICE 

Docket No. 2012-041 

Cause No. UIC-384.l 

Bill Barrett Corporation ("BBC"), acting by and through its attorneys, Beatty & 

Wozniak, P.c., hereby certifies that the following constitutes, to the best of BBC's 

knowledge, a list of all persons whose "legally protected interests" will or may be 

affected by BBC's Request for Agency Action dated October 15, 2012 and on file in the 

captioned cause (the "Request"): 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box 45155 
Salt Lake City, UT 84145-0155 

United States of America 
Bureau of Land Management 
Price Field Office 
Attn: Patricia A. Clabaugh, Field Manager 
120 South 600 West 
Price, UT 84501 



The undersigned further certifies that he caused true and correct copies of said 

Request to be mailed, properly addressed, postage pre-paid, and certified with return 

receipt requested, to the above named parties this 16th day of October, 2012. 

FMM:DC 
5015 .110 
247621 

BEATTY & WOZNIAK, p.e. 

ederick M. MacDonald, Esq. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: FMacDonald@bwenergylaw.com 

Attorney for Petitioner Bill Barrett Corporation 

2 



F I LED 
NOV 0 5 2012 

SECRETARY, BOARD OF 
r1lt. GAS" MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF BILL BARRETT 

CORPORATION FOR AN ORDER APPROVING 
THE PRICKLY PEAR UNIT FEDERAL 1 0-4 

WELL, LOCATED IN THE SEY4SEY4 OF 
SECTION 10, TOWNSHIP 12 SOUTH, RANGE 

14 EAST, SLM, CARBON COUNTY, UTAH, AS 
A CLASS II INJECTION WELL AND, IF AND 
AS NEEDED, GRANTING AN AQUIFER 

EXEMPTION FOR WASATCH AND MIDDLE 
WASATCH FORMATIONS 

NOTICE OF CHANGE OF 
COUNSEL CONTACT 

INFORMATION 

Docket No. 2012-041 

Cause No. UIC-384.1 

Frederick M. MacDonald, counsel of record for Petitioner Bill Barrett Corporation 

("BBC"), hereby respectfully provides notice of his change of law firm, the substitution and entry 

of said new law firm as counsel for BBC in this cause, and his new contact information as 

follows: 

Frederick M. MacDonald, Esq. 
MacDonald & Miller Mineral Legal Services, PLLC 

7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 
Phone: (801) 676-0050 

Fax: (801) 676-0051 
E-Mail: Fred@macmilledegal.com 

All future filings made in, and cOlTespondence relating to, this Cause should be directed to the 

undersigned's attention at the address, fax number and/or e-mail address indicated immediately 

above. 



Respectfully submitted this 5th day of November, 2012. 

1000.05 

MACDONALD & MILLER MINERAL LEGAL 
SERVICES, PLLC 

Br~~ 
:Gderick M. MacDonald 

Attorneys for Petitioner Bill Ball'ett Corporation 

2 



F I LED 
NOV 0 5 2012 

S6CRETARY, BOARD OF 
OIl. GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA ITER OF THE REQUEST FOR 

AGENCY ACTION OF BILL BARRETT 

CORPORA nON FOR AN ORDER APPROVING 

THE PRICKLY PEAR UN IT FEDERAL 10-4 

WELL, LOCATED IN THE SEY4SEY4 OF 

SECTION 10, TOWNSHIP 12 SOUTH, RANGE 

14 EAST, SLM, CARBON COUNTY, UTAH, AS 

A CLASS II INJECTION WELL AND, IF AND 

AS NEEDED, GRANTING AN AQUIFER 

EXEMPTION FOR WASATCH AND MIDDLE 

WASATCH FORMATIONS 

PETITIONER'S EXHIBITS 

Docket No. 2012-041 

Cause No. UIC-384.1 

Pursuant to Utah Admin. Code Rule R641-105-500, Petitioner Bill Barrett Corporation 

("BBC"), by and through its counsel of record, MacDonald & Miller Mineral Legal Services, 

PLLC, hereby respectfully submits the following exhibits intended to be offered into evidence in 

support of its Request for Agency Action ("RAA") at the December 5, 2012 hearing on this 

cause: 

EXHIBIT" A" -

• 
• 
• 
• 

EXHIBIT" B" -

EXHIBIT "C" -

BBC's potential witnesses' resumes (collectively 8 pages): 

Scot A. Donato - Manager, Governmental Affairs 
Jason G. Anderson - Asset Development Geologist 
Daniel Pritchard - Operations Geologist 
Brian Hilgers - Petroleum Engineer 

1 0-4 Well VIC Application (previously submitted as Exhibit "1" to 
the RAA). 

BLM Objection Letter dated September 26, 2012 (previously 
submitted as Exhibit "2" to the RAA). 



EXHIBIT "D" -

EXHIBIT "E"-

EXHIBIT "F" -

EXHIBIT "G" -

EXHIBIT "H" -

EXHIBIT "I" -

EXHIBIT "J" -

EXHIBIT "K" -

EXHIBIT "L" -

EXHIBIT "M" -

1 0-4 Well Step Rate Test Results (previously submitted as Exhibit 
"3" to the RAA). 

Wasatch Formation Subsea Structure and Cross-Section Reference 
Map (1 page) 

Geologic Cross-Section A-A' , additionally reflecting relationship 
between intervals of water samples and proposed injection interval 
(1 page). 

Geologic Cross-Section B-B', reflecting hydrocarbon shows (1 
page). 

Geologic Cross-section C-C ', additionally reflecting TDS values (l 
page). 

Injection Volume Calculations (1 page). 

10-4 Well Base Water Sample Comparison (1 page). 

Injection Water Samples (1 page). 

Estimated Water Well Economics for Proposed Injection Zone (1 
page). 

True and correct copies of return receipts, confirming receipt of a 
copy of the RAA by all parties having a "legally protected interest" 
in this Cause (1 page). 

2 



Respectfully submitted this sth day of November, 2012. 

1000.05 

MACDONALD & MILLER MINERAL LEGAL 

7090 Union Park Ave. , Suite 420 
Salt Lake City, UT 84047 
Telephone: (801) 676-0050 
Facsimile: (801) 676-0051 
E-Mail: Fred@macmillerlegal.com 
Attorneys for Petitioner Bill Barrett Corporation 
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SCOT A. DONATO, P.G. BILL BARRETT CORPORATION 
MANAGER, GOVERNMENTAL AFFAIRS 

ACADEMrrCBACKGROUND 

Masters of Environmental Policy & Management, University of Denver, Denver, CO, 1997 
Bachelor of Arts - Geology, Western State College, Gunnison, CO, 1981 

REGISTRATIONS / CERTIFICATIONS 

Wyoming Registered Professional Geologist (P.G. No. 1291) 
Utah Registered Professional Geologist (P.G. No. 2250) 
Texas Registered Professional Geoscientist (P.G. No. 3211) 
American Institute of Professional Geologists (C.P.G No. 8353) 
Nevada Certified Environmental Manager (E.M. No. 1673) 
Colo. Dept. of Transpo11ation Erosion Control Supervisor 
Celtified 40-Hour OSHA Hazardous Waste Worker/Supervisor 

EXPERTISE 

Professional experience includes over 30 years in the environmental and oil & gas industries working on a variety of 
environmental and regulatory challenges. Industry experience emphasizes environmental regulatory negotiations with 
State and Federal agencies related to oil & gas industry issues, spill response and remediation of soil and ground water, 
aquifer characterization, produced water discharge permit preparation, wetland delineation and permitting, In-depth 
NEPA analysis & supp0l1, and management of large, multi-disciplinary, RCRA and Solid Waste remediation projects. 
Expertise also includes litigation SUppOlt regarding landowner damage claims; hydrogeologic investigations; air 
emissions permit preparation & management; endangered species investigations and implementation & management of 
OSHA safety standards and training. Other areas of expeltise include SPCC and spill response training, subsurface 
geologic and hydrogeologic contaminant characterization investigations and remedial action programs. 

EXPERIENCE 

Manager, Governmental Affait's: Bill Barrett Corporation, 2009 - Present 

Manager, Envil'Onmental Health & Safety: Bill Barrett Corporation, 2003 - 2009 

Environmental Health & Safety Manager: HS Resources Inc.lKerr McGee Rocky Mountain Corp, 1999 - 2003 

Senior Project Manage.': Maxxim Environmental, Inc.lTerracon, 1996 - 1999 

Envit'onmental Health & Safety Coordinator: Basin Exploration, Inc., 1994 - 1996 

Senior Pl'Oject GeologistlProject Manager: Industrial Compliance (IC), 1986 - 1994 

Independent Consultant - Petroleum Geologist: Self-Employed, 1981 - 1986 

EXHIBIT A 



Scot A. Donato Page 2 

PUBLICATIONS / PRESENTATIONS 

Presenter, "Energy Investments in Wildlife Conservation", Utah State University-Restoring the West Conf., 2012, 

Presenter, "Energy Development & Wildlife Conservation", Safari Club Intl .-Annual Conference, 2011; 

Co-Author with B. Sterrett, B. Hanna, "A Critical Analysis of Groundwater Quality Trends in the Center of 
Natural Gas Development In Garfield County, Colorado", Colorado Oil & Gas Conservation Commission 
(COGCC) Hearing, and American Institute of Professional Geologists (AIPG) Hydraulic Fracturing Conference, 2009 

Presenter, "Environmental Health & Safety Implications for a Shale Gas Play, Paradox Basin, Colorado", Colorado 
Oil & Gas Conservation Commission (COGCC), 2009, 

Presenter, "Adapting to High Density Population in High Density Drilling Areas", AAPG, 2004; 

Author, "Environmental Compliance Handbooks for Colorado, New Mexico, Montana, NOIth Dakota, South Dakota, 
and Wyoming", U.S. Depaltment of Energy (DOE) and Independent Petroleum Association of Mountain States 
(IPAMS), 1997 

Presenter, "SPCC Plan Requirements", IPAMS-Society of Petroleum Engineers (SPE), 1996 

Instructor, "Oil & Gas Exploration & Production Waste-Hazardous and Solid Waste", University of Denver, 1995 

Instructor, "Site Assessment and Soil/Ground-Water Remediation", Colorado School of Mines, 1990-1994 

Author, "Site Assessment of Oil & Gas Facilities-Spill Assessment", IPAMS Environmental Green Paper, 1994 

Presenter, "RCRA Compliance - Underground Storage Tanks: Technical Compliance", RCRA Institute, 1993 

Instructor, "Underground Storage Tanks - Technical Requirements and Compliance", University of Denver, 
Environmental Law I, 1991-1992 

Presenter, "Low-Tech Bioremediation of Petroleum-Affected Soils", IPAMS - Environmental Series, 1991 

PROFESSIONAL AFFILIATIONS 

Co-Chairperson, Environmental Committee; Colorado Oil & Gas Association (COGA), 1995-2010 

Industry Environmental Advisory Team and Environmental Rulemaking Committee; Colorado Oil & Gas 
Conservation Commission, 1996-2000 and Colorado Dept. of Public Health and Environment, 1999-2000 



JASON G. ANDERSON 
6289 Union Ave. 
Firestone, CO 80504 
(970) 217-3714 Cell 
(720) 340-4133 Home 
janderson@billbarrettcorp.com 

Five years of professional experience in the oil and gas industry, environmental remediation and project oversight, 
and geotechnical work. Experience interpreting well logs, core and seismic. Proficient at geologic software, such 
as, Petra, Global Mapper, PowerBench and Kingdom. 

Work Experience 
Bill Barrett Corporation 

Asset Development Geologist (4/11 - Present) 
• Responsible for geologic evaluation in the Blacktail Ridge, Lake Canyon and East Bluebell assets. 
• Job tasks include overall geology, well placements, supervising multiple drilling rigs, geo-steering 

horizontals, petrophysics, supervising core acquisitions, evaluating and interpreting core data. 
• Developed and implemented the Uteland Butte horizontal program that has been successful. 

Associate Geologist (3/09 - 4111) 
• Provided geological support for West Tavaputs Plateau, Blacktail Ridge and Lake Canyon. 
• Job tasks include supporting development geologists, data entry and management, geologic mapping 

and well log interpretation. 
• Prepared geologic exhibits in support of increased well density for the Blacktail Ridge asset. 

Assistant Geologist (5/08-3/09) 
• Responsible for geotechnical support for West Tavaputs Plateau, Blacktail Ridge and Lake Canyon. 
• Job tasks include supporting development team, data entry and management, and geologiC mapping. 

SECOR Internationallnc.lStantec 

Staff Geologist (3/07 - 5108) 
• Responsible for remedial system operation and maintenance, project oversight, site monitoring and 

drilling. 
• Provided oversight for remediation system maintenance, proper handling, packaging, characterization, 

and storage of EPA listed hazardous wastes by subcontractors. 
• Collected groundwater and process samples for remediation system NPDES discharge permitting 

requirements . 
Northern Colorado Geotech 

Engineering Technician (8/06 - 3107) 
• Conducted soil density and moisture content and laboratory work . Laboratory work includes: moisture 

content, Atterberg Limits, sieve analYSis, compressive strength tests of concrete, and other various 
laboratory work. 

• Provided quality control oversight to ensure proper engineering specifications were achieved. 

Education 

Bachelor of Science in Geology, 2006, University of Northern Colorado 

AAPG, Member ID: 10043870 
DWLS Member 
RMAG Member 

Professional Certifications and Awards 

Achieved Rank of Eagle Scout in 2001 

Previous Expert Qualification 

Qualified and recognized as an expert in Geology by the Utah Board of Oil, Gas and Mining in Cause No. 139-87 
(October, 2011), Cause No. 139-88 (March, 2012), Cause No. 139-89 (March, 2012) and Cause No. 139-91 
(May, 2012) 



Daniel Pritchard 
Bill Banett Corproation 
1099 181h St, Suite 2300 
Denver, CO 80202 
(303) 877-2733 
d pri tchard@billbarrettcorp.com 

Summary 
• BS Geology, Summa Cum Laude 
• Six years oil and gas experience 
• Proficient with Petra, Well view, Windows, Adobe and MS Office Suite 

2012(Sep) - Operations Geologist, Bill Barrett Corporation 
• Job tasks include overall geology, well placements, supervising mUltiple drilling rigs, geo

steering horizontals, petrophysics, supervising core acquisitions, evaluating and interpreting 
core data, log interpretation. 

• Primary responsibility for geologic operations in Blacktail Ridge, Lake Canyon, and East 
Bluebell assets . 

2011(May) - Geology Technician, Bill Barrett Corporation 
• Maintain geologic database for Piceance, DJ, and Uinta basins. 
• Create geology prognosis for new pads and wells. 
• Upload, correlate and interpret (pick tops) new open and cased-hole logs. 
• Generate cross sections and maps for geology, reservoir engineering, completions, land, 

regulatory and other groups. 
• Spot wells and check for collision boundary avoidance issues with drilling engineers. 
• Mine data from state and various industry web sites. 
• Import directional surveys, logs, digital logs, raster logs, completions and production data . 
• SuppOli and work with Geologists, Engineers, Regulatory, Land and other team members in 

identifying targets, making completion recommendations and planning operational drilling 
schedules. 

• Primary software used: Petra, Wellview, Blue Marble, Aries, Global Mapper. 

2007 - 2011 Data Analyst-Well Test Engineer, Weatherford Laboratories 
• Summarize core data including TOC, P&P, SRA, rock mechanics, gas compositions, isotopic 

results and various other data sets into comprehensive fmal reservoir characterization repolis. 
• Obtain data to characterize unconventional natural gas reservoirs content, collect and analyze 

core samples at well sites to analyze gas composition and isotope detell11ination. 
• Detailed core lithology and thin section descriptions. 
• Experience in tight Oil, CBM and Shale gas basins. 
• Primary role in research and development of new products and services. 
• Responsible for core lithological descriptions, photographs, and processing. 
• Responsible for submitting fmal field reports, invoices, early sample data and core lithology 

reports. 

2006- 2006 Laboratory Assistant, University of Northern Colorado 
• Assist in research of Late Devonian Meteor impact. 
• Prepared thin sections of rock samples and prepared samples for X-ray diftiaction. 
• Provided assistance in analyzing samples using XRD, petrography, and lithology under the 

supervision of Dr. Jared Morrow. 



Education 
2006 BS Geology, University of Northern Colorado 
2005 BS Earth Sciences, University ofN0l1hern Colorado 

Relevant Experience 
• Six years in the energy industry including extensive well-site operational experience. 
• Primary software used: Petra, Well view, Blue Marble, Aries, Global Mapper. 
• Continuing education at Colorado School of Mines in graduate level geology courses. 
• Strong computer fundamentals and advanced ability in PETRA, excel, word, and power point. 
• Familiar with Utah, Colorado, and Wyoming state geologic data sites. 
• Field operations experience; italy, United Kingdom, Germany, Australia, India, and North 

America. 
• Analyzed Front Range geology through mapping formation contacts, strike and dip of 

formations and faults, fault movement and orientation, rock analysis, and grain analysis. 
Mapping assignments completed in Grand Canyon, Needle Mountains, and New Mexico. 

• Studied compositional make-up of rocks using petrographic microscopes and X-ray 
diffraction. 

• Experience using logs, rate of penetration, and cuttings to determine formations . 

Certifications and Organizations 

American Association of Petro leu III Geologists, ID 10023765 
Rocky Mountain Association of Geologists 
Basic Well Log Analyses 5 day cel1ificate course 
Denver Well Logging Society 
Petra for Geologists ' 3 day Certificate Course completed May 2011 
CPR and First Aid Training 
H2S Safety 
Weatherford Bit Hydraulics 
Weatherford Slickline Training 
Weatherford Reservoir Engineering Primer 



Brian Hilgers 
BHilgers@billbarrettcorp.com 

2546 South Adams St. Denver, CO 80210 303-319-6173 

OBJECTIVE: Seeking a position as a petroleum engineer. 

ENGINEERING WORK EXPERIENCE 
11/2010 - present Bill Ba .... ett Corporation Denver, CO 

Petroleum Engineer 
~ Uinta Oil- Black Tail Ridge/Lake Canyon (BTRfLC) - Production Engineer lyr 

• Responsible for organic oil production growth in East Bluebell & South Altamont 
• Gross oil production of 3,SOOBopd 
• 3-S drilling rigs in asset 
• Challenging rod pump and lift systems (depth & volume) 

~ West Tavaputs Plateau (WTP) - Team Lead & Production Engineer 2yrs 
• Gross production growth from 68MMcfd to lS0MMcfd 
• 2 drilling rigs, 1 full time frac crew, 2 workover rigs (200 new wells) 
• Managed S consultants and worked directly with 2 foreman to coordinate operations 
• Completion engineer during continuous frac operations (C02 linear gel) 
• Ran team meetings, drafted annual budget proposals, and managed SUppOlt groups 
• Capital budget of $200MM, LOE budget of $3SMM 
• Implemented gas lift on 23 wells across 8 pads 
• 2 new SWDs, H2S equipment, compression projects 
• CO2 take or pay contract renegotiation ($7.2MM contract) 
• Participated in lease sales 

OS/2006 -11/2012 Noble Energy, Inc Denver, CO 
Petroleum Engineer 
~ Rocky Mountain Business Unit (RMBU) - Bowdoin Area Engineer 3yrs 

• Gross production of20MMcfd 
• $20MM capital budget with 2S0 projects per year 
• SO new drills, 100 PU installs, SO recompletes, SO tubing installs 
• 6.S%/yr gross production increase with capital budget projects 
Key Bowdoin Projects: 
Cored with inveli fluid for analysis 
Completed stimulation design & completions optimization 
Pioneered first artificial lift pilot program and full field implementation (ROR > SO%) 
Upgraded system GH compressor, wrote proposal for system CD 
Permitted and built two evaporation ponds with full telemetly 
Identified new zone for recompletions (spaced, implemented, ROR > 90%) 
Increased density evaluation 
SuppOlted an ongoing environmental assessment & environmental impact survey 
Assumed regulatory and land responsibilities 
Ongoing engineering support for mediation and litigation on gas gathering dispute 
Mentored young engineer during asset hand off and help transition new team 

~ RMBU - San Juan Area Engineer 2yrs 
• Gross production of 20MMcfd 
• 2008 activity included 8 new drills, 10 workovers, 20 compressor projects 
• Compressor looping project, central compression upgrade IS wells 



~ RMBU - Emerging Shale Gas/Oil Plays Area Engineer 3yrs 
• Responsible for the development of three new plays in the Rockies 
Montana 
• CodylNiobrara shale oil and shale gas 
• 200M net acres, veltical well pilot program, oil and gas window 
• Building relations with local community that is new to development 
• Full cycle economics, scoping costs, D&C AFEs, water logistics 
Wyoming 
• MowrylNiobrara horizontal wells 
• Joint venture with Orion Energy Paltners 
• One horizontal well completed, evaluating play and uphole potential 
Wyoming/Colorado 
• Horizontal Niobrara resource play 360M net acres (750M total in play) 
• Pilot program with monitor wells and significant science (3 veltical, 3 horizontal wells) 
• Acquiring 130 sq-miles oDD seismic in 2010 (300 sq-miles total in play) 
• Coordinate effOlts with our Wattenberg group 
• 4000' laterals with 16-20 stage completions 

~ RMBU - Wind River Basin, Iron Horse 1yr 
• Field wide drilling, completion, and log analysis 
Iron Horse Pad Drilling & Facilities Design 
• Complete design of multi-well pads (22 wells) 
• Designed pad, selected equipment, and complete facilities layout 
• Selection of wellhead, separators, measurement, tanks, and custody transfer points 
• Successful BLM approval to commingle oil via Coriolis measurement and allocation 
• Successful approval of year round pad drilling in unprecedented time (BLM & State) 
AItificiallift 
• Lead engineer on gas lift pilot program on multi-well pads 
• Test GLCC separator concepts and apply to pad design if successful 

Other distinguishing notes: 
- Heavily involved in BLM planning meetings, relationship improvement, and required approval processes in 
Wyoming and Montana. 
- Lead engineer on a litigation which included mediation and ongoing settlement discussions. 
- Primary engineer for data rooms for assets that fall within the NOIthern Rockies area. 
- Trial user for our Spotfire and Crystal Ball software evaluations. 
- Worked extensively with our financial analysts on budget, post-econ evaluations, and financial accruals. 

08/2004 - 04/2006 Burlington Resources Farmington, NM 
Production Engineering 
~ Base Asset Engineering 

• Well work - fundamental research, data collection, recommendations 
• AFE packages - cost estimates, procedures, rig SUppOlt 
• FOM Operational Best Practices - team lead (for field equipment) 

~ Pumping Unit Specialty 
• Pumping Unit FIT Team - lead engineer 
• Design, analysis, implementation, and optimization (BHA to setting unit) 
• Oil study, preventative maintenance, inventories, purchasing, cost savings 

~ Obligatory Wells (150+ wells) 
• Restore NMOCD & BLM regulated wells to compliance 



OS/2003 - 08/2003 Summer Internship with Occidental Oil & Gas Bakersfield, CA 
Reservoir Engineering 

Complete business plan investigation for developmental exploitation on the Western 
Shallow Oil Zone Reservoir Management Team. 
Title: Sub-Mulinia Improved Oil Recovery/Enhanced Oil Recovery Investigation 
Project: Included reservoir characterization, JOR/EOR screening process, and 
development plan. Delivered final presentations and project recommendations. 

ENGINEERING EXPERIENCE 
Computing 

EDUCATION 

Programs: Microsoft Office 2003 & 2007 (Access, Word, Excel, PowerPoint, Project, Visio), 
AutoCad R14, C++, MINITAB, Internet Explorer, Complete Macromedia Package, ALGOR, 
Solid Edge, MathCAD, DIMS, SROD, Cbal, PJ Dwights, PowerTools, Peep, Cygnet, 
Echometer TWM, ARIES, Peloton WeIlVIEW, Peloton SiteVIEW, RodStar. 

Colorado School of Mines, Golden, Colorado 
B.S. Engineering - Mechanical Specialty 
Graduated: May 2004 
3.2114.0 GPA 

Honors/Activities 
Active SPE, ASME, and AADE Member 
CSM 4-Year President's Scholarship 
CSM College Republicans 
CSM Tactical Shooting Club President 

CONTINUING EDUCATION 
October 2004 - Lufldn's Combating Gas Interference 
October 2004 - Burlington Resources Liquid Loading Conference 
Februaty 2005 - Denver Gas Well Deliquification Conference 
March 2005 - John Stermole's Economic Evaluation and Investment Decision Methods 
June 2005 - AMA Leadership Development 
August 2005 - PetroSkills Petroleum Engineering Practices 
July 2006 - Landmark Aries Course 
January 2007 - Weatherford Plunger School 
February 2007 - SPE Stimulation & Fracturing Conference 
March 2007 - Denver Gas Well Deliquification Conference 
February 2008 - Denver Gas Well Deliquification Conference 
April 2008 - GPA Dehydration Class 
May 2008 - Pioneer's Expanding Shale Gas Plays 
June 2008 - World Oil & Gas Show (Calgaty) 
July 2008 - Rocky Mountain Energy Epicenter COGA Conference 
November 2008 - Denver Prospect Fair & TechnoFest 
February 2009 - Deliquification Conference 
April 2009 - Decision Frameworks Appraisal Excellence Team Training Workshop 
May 2009 - FAST training 
June 2009 - Feket Piper training 
February 2010 - Birkman Assessment 
February 2010 - 12 Week Dale Carnegie Effective Communication and Human Relations 
March 2010 - Leading a monthly forum for technical presentations - "PI - Presenting Information" 
April 2010 - NBL Technical Conference Speaker, "Artificial Lift in the Wind River Basin" 
March 2011 - Denver Gas Well Deliquification Conference 



EXHIBIT "B" IS THE SAME AS EXHIBIT 
"I" ATTACHED TO THE RAA 

EXHIBIT B 



Pr·ck y Pear 
Unit Federal 

#10-4 

EXHIBIT 1-



STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF OIL, GAS AND MINING 

APPLICATION FOR INJECTION WELL 
Name of Operator Utah Acoounl Number 
Bill Barrett Corporation N 
Address of Operator Phone Number 
1099 18th Street, 2300 CITY Denver STATE CO zIPa0202 (303) 312-8134 
Location of Well 

Footage: 75' FSl, 271' FEl County : Carbon 

QQ, SecUon. Township. Range: SESE 10 12S 14E Slate: UTAH 

Is this application for expansion of an existing project? Yes III No 

Will the proposed well be used for: Enhanced Recovery? Yes 0 No 

Disposal? Yes III No 

Storage? Yes 0 No 

liS this application for a new well to be drilled? Yes 0 No 

If this appllcallon Is for an existing well, has a casing test been performed? Yes D No 

Date oftest: 

Proposed Injection interval: from 3,265 10 4,145 

Proposed maximum Injection: rate 4,000 b _____ pd pressure _2_,9_6_1 ___ _ psig 

Proposed injection zone contains oil 0 gas Ill, and I or fresh water 0 within }12 mile of the well. 

UICFORM 1 

Well Name and Number 
Prickly Pear Unit Federal 10-4 

API Number 

4300730823 
Field or Unit Name 

Prickly Pear 
Lease Designation and Number 

UTU-73665 

0 

121 
0 
III 

III 

III 

List of attachments: Attachments as reqllired by R649-5-2 As per 2 4 I mder R649-5 2 laos on file with the Division are as 
follows: Sonic, CBl, Neutron Density, and Resistivity. 

ATIACH ADDITIONAL INFORMATION AS REQUIRED BY CURRENT 
UTAH OIL AND GAS CONSERVATION GENERAL RULES 

I hereby certify thallhr. "'port Is lrUe and compralelD rhe but of my koow1edg8. 

Title Permit Analyst 

Signature --!-.-::::...------7"9--l----""'''-'''''-==--f---- Date 1/16/2012 

(512002) 



R649~5·2. Requirements for Class II Injection Wells Including Water Disposal, Storage and 
Enhanced Recovery Wells 

2. The application for an injection well shall include a properly completed UIC Form 1 (Enclosed) 
and the following: 

2.1. A plat showing the location of the injection well, all abandoned or active wells within a one
half mile radius of the proposed well, and the surface owner and the operator of any lands or 
producing leases, respectively, within a one-half mile radius of the proposed injection well. 
(Enclosed) 

2.2. Copies of electrical or radioactive logs, including gamma ray logs, for the proposed well 
run prior to the installation of casing and indicating resistivity, spontaneous potential, caliper, 
and porosity. (Copies previously submitted to UDOGM) 

2.3. A copy of a cement bond or comparable log run for the proposed injection well after casing 
was set and cemented. (Copies previously submitted to UDOGM) 

2.4. Copies of logs already on file with the division should be referenced, but need not be 
refiled. (Copies previously submitted to UDOGM) 

2.5. A description of the casing or proposed casing program of the injection well and of the 
proposed method for testing the casing before use of the well. (Enclosed) 

2.6. A statement as to the type of fluid to be used for injection, its source and estimated 
amounts to be injected daily. (Enclosed) 

2.7. Standard laboratory analyses of: 

2.7.1. The fluid to be injected, (Enclosed) 

2.7.2. The fluid in the formation into which the fluid is being injected, and (Enclosed) 

2.7.3. The compatibility of the fluids. (Enclosed) 

2.S. The proposed average and maximum injection pressures. (Enclosed) 

2.9. Evidence and data to support a finding that the proposed injection well will not initiate 
fractures through the overlying strata or a confining interval that could enable the injected fluid 
or formation fluid to enter any fresh water strata. (Enclosed) 

2.10. Appropriate geological data on the injection interval with confining beds clearly labeled, 

2.10.1. Nearby Underground Sources of Drinking Water, including the geologic formation 
name, (Enclosed) 

2.10.2. Lithologic descriptions, thicknesses, depths, water quality, and lateral extent; 
(Enclosed) 

2.10.3. Information relative to geologic structure near the proposed well that may effect 
the conveyance and/or storage of the injected fluids. (Enclosed) 

2.11. A review of the mechanical condition of each well within a one-half mile radius of the 
proposed injection well to assure that no condOuit exists that could enable fluids to migrate up 
or down the wellbore and enter improper intervals. (Enclosed) 

2.12. An affidavit certifying that a copy of the application has been provided to all operators, 
owners, and surface owners within a one-half mile radius of the proposed injection well. 
(Enclosed) 



Statement in support of Water Disposal application in 
opposition to Water Injection application 

Disposal Evaluation Request 
It is the request of Bill Barrett Corporation that the submitted application for 

water disposal in the Prickly Pear field be evaluated based on water disposal and not 
water injection. Our reasoning behind this request is based the proposed disposal 
intervals in the proposed water disposal wells, and the discontinuous nature of those 
proposed disposal intervals and the distance between the proposed disposal wells and the 
nearest economic gas production, which doesn't exist within any reasonable distance one 
might expect any effect on the productive wells. 

Structural Position 
Based on the supplied structure map and well log analysis it is evident that the 

proposed disposal well, Prickly Pear Federal 10-4-12-14 is slightly up dip from economic 
production to the east. Nearest, but likely uneconomic gas production from the proposed 
disposal intervals lies more than 2 miles from the proposed disposal well. In addition, the 
other Prickly Pear 12-24-12-14 SWD lies 2.1 miles roughly southeast. 

From the shallowest proposed disposal interval in the Wasatch, structural 
positions indicate the disposaJ zones are slightly higher in the #10-4 than the correlative 
zones to the east. However, at the middle Wasatch top, the correlative zones to the east 
are slightly higher structurally. At the North Hom fonnation the top in the #10-4 is about 
100' lower structurally than the North Horn top in the Prickly Pear #4-18. 

Sand Discontinuity 
The proposed disposal intervals, in the Wasatch and the Middle Wasatch are 

generally comprised of discontinuous sand bodies. A field study of well logs in the Peters 
Point area, which is just to the east of the Prickly Pear area, has indicated that producing 
sand bodies can be shown to be discontinuous even within spacing distances ofless than 
1,000 ft. 

Another study conducted with logs in the Wasatch and Middle Wasatch, indicated 
fewer than halfthe sands in one well could be found in adjacent wells on 20-acre spacing. 

Proposed Interval Fill-up 
A common tool to evaluate the potential for waterflooding success is to caJculate 

the required amount of water before reservoir pressurization could begin to occur. It is 
usual for this calculation to assume radiaJ displacement and to consider, interval by 
interval, the porosity corrected vertical thickness (phi*h) for the assumed allocation of 
injected water. 

The following tables summarize for each of the proposed disposal wells, sand 
interval reservoir properties and resulting fill-up for a Yz mile radius: 



Reservoir Porosity 
Thickness Feet Water Pore Vol 1/2 Mile Radius 

Formation Perf top Perf base (ft) Porosity (Phl·h) Saturation (Phi"h"(l-Sw) Volume (bbls) 

Wasatch 3265 3275 16 11% 1.76 0.9 0.176 686,341 

Wasatch 3335 3355 25 12% 3 0.9 0.3 1,169,900 

Wasatch 3480 3520 50 12% 6 0.9 0.6 2,339,800 

Wasatch 3630 3660 40 15% 6 0.9 0.6 2,339,800 

Wasatch 3674 3700 26 14" 3.64 0.9 0.:164 1,419,478 

Wasatch 3730 3750 25 15" 3.75 0.9 0.375 1,462,375 

Wasatch 3776 3786 10 12% 1.2 0.9 0.12 467,960 

Wasatch 3860 3865 10 6% 0.6 0.9 0.06 233,980 

M. Wasatch 3990 4000 15 7% 1.05 0.9 0.105 409,465 

M. Wasatch 4090 4100 10 6% 0.6 0.9 0.06 233,980 

M. Wasatch 4132 4145 15 8% 1.2 0.9 0.12 467,960 

242 28.8 2.88 11,231,038 

Based on the above calculations over II million barrels of water would have to be 
disposed into the Prickly Pear Federal 10-4 before any reservoir effect would be seen at 
V2 mile from the wellbore. If one considers the discontinuous nature and limited size of 
the sands in these fonnations, one would have to detennine that the sands would not be 
perfect Y2 mile radius blanket sands and would likely take quite a bit less than 11 million 
barrels before pressuring up. Again, any productive wells are about 2 miles from the 
proposed SWD #10-4. 

Summary 
As a result of the above arguments and calculations, Bill Barrett Corporation feels 

justified to request that the submitted application for water disposal into the Pear Federal 
#10-4-12-14 be evaluated as such and not on water injection criteria. 



Permit Application Fact Sheet 

Prickly Pear #10-4-12-14 

1. The proposed disposal well Prickly Pear #10-4-12-14 was drJlled in August 2004 and 

completed in September of 2004. It was completed from the bottom ofthe Middle 

Wasatch down to the Price River, with a total perforated interval from 4772'-7560' md. 

It produced a total of 69.27 mmcf and logged off in August of 2007. 

2. There are no other wells within a }S mile radius . 

3. The injection zone is situated in the Wasatch and Middle Wasatch. The injection zone is 

from 3265' to 4145' and while drilling gave almost no gas shows through the section, 

the one show observed was very thin, brief and small. 

4. The confining zones are interspersed between injection zones as well as ample 

impermeable rock above and below the gross proposed perforated interval to insure the 

safety of the fresh water table, as well as the moderately saline zone. There is in excess 

of 300' of zero porosity shale and mudstone immediately above the top injection 

perforation. 

5. No water samples have been taken from these zones at this pOint. The equivalent zones 

in the Prickly Pear #12-24-12-14 SWD yielded TDS levels around 45,000. 

6. We do not believe that corrective action is required on the wellbore. This well was 

drilled in August of 2004. A review of the cement bond logs shows 80% or better bong 

on both wells throughout the injection zone. 

7. Notice was provided on January 5th
, 2012 to all surface and mineral owners within X 

mile of the well. We have received neither inquires nor protests. 

8. The MAIP will be determined when the Step Rate Test is performed. 
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WASATCH OIL & GAS ILC. 

Well location, PRICKLY PEAR #10-4, located 
as shown in the SE 1/4 SE 1/4 of Section 
10. T12S, R14E, S.L.B.&M., Carbon County, 
Utah. 

BASIS OF ELEVAllON 

SPOT ELEVAll0N AT THE SOUTHWEST CORNER OF SECllON 
7, T125. R15E. S.L.B.&:M. TAKEN FROM THE COYSOY BENCH • 
QUADRANGLE, UTAH. 7.5 MINUlE SERIES (TOPOGRAPHICAL 
MAP) PUBUSHED BY THE UNllED STAlES DEPARTMENT 
OF THE INTERIOR. GEOLOGICAL SURVEY. SAID ELEVA 110N 
IS MARKED AS BEING 7563 FEET. 
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S CAL E 

CERllF1CA lE 

'THIS IS TO CERTIFY 'THAT 'THE ABO'v£ PlAT WAS PREPARED FROM 
FIELD NOlES OF AC1\JAL SURVEYS MADE BY WE OR UNDER ),IY 
SUPERVISION AND ntAT 1)£ SAME ARE lRot ~ !CORRECT TO ntE' 
BEST OF MY KNI1M.lDGE AND Bruff • , . ., 

'\ ., ,.,' .~. 

PRICKL Y PEAR #10-4- SEE DETAIL 

" S 1/4 Cor S« 11 
S~t McntrJd Stan~ 

, {l.... • • ' . 

Elev. Ungraded Ground = ...;....;.._ 

SB9"56'W - 39.86 (G.L.O.) 

LEGEND: 

L :: 90' SYMBOL 

• ." PROPOSED WELL HEAD. 

.... = SECll0N CORNERS LOCA lED. 

39.B6 (G.LO.) 

BASIS OF BEARINGS 
BASIS OF BEARINGS IS A G.P.S. OBSERVAll0N. 

LA llTUDE = 39°46'50" 

LONGITUDE = 11019'30" 

\ 
N8932'05·W 2665.24' (MtJos.) 

SCALE DAtt SURVE'Im: DA~ DRA~: 
1· = 1000' 10-25-01 11-05-01 

PARTY REfilmoICES 
B.B. W.L D.R.B. G.LO. PLAT 

F'I..E 

COOL WASATCH OIL &: GAS LLC. 



8 Bill Barrett Corporation 

PROPOSED INJECTION WELL 
Well Location,Prickly Pear Federal #10-4 

Located as shown In the SESE 1/4 
of Section 10, T12S-R14E Carbon County, Utah 

1/2 Mire Well Buller 

Surface 

. FEDERAL SURFACE o STATE SURFACE 

' -1 FEE SURFACE 

1 /1\ Leased W 
D BILL BARREn CORP. N 
- -,QEP 



R649-S 

2.2 

Copies of electrical or radioactive logs, Including gamma ray logs, for the proposed well run prior to 

the installation of casing and indicating resistivity, spontaneous potential, caliper, and porosity. 

All logs are alreadv on file with the division for reference. 
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R649-S 

2.3 

A copy of a cement bond or comparable log run for the proposed injection well after casing was set 

and cemented. 

The CBl is already on file with the division. 



R649-S 

2.4 

Copies of logs already on file with the division should be referenced, but need not be refiled 

The CBL, Neutron Density, Resistivity, and Sonic logs are already on file with the division 



(8 Bill Barrett Corporation 

Prickly Pear Fed. #10-4-12-14 

Section 10, TI2S-RI4E 
Carbon County, UT 
}lPI#:43~07-30823 

AFE#: 

Recomplete SWD Well 

1. Note: Water in the context of this procedure will be either clean produced water or 3% KCl water. Any 
water will require biocide as a precaution. 

2. MIRV workover rig. Set tanks and fill with water. Using rig pump kiH backside & tubing with water. 
ND WH & NU BOPE 

3. TOOH w/tubing & PKR. 

4. Rig up wireline, RIH GR to PBTD and record in well view. 

5. PU CIBP, TIH and set CIBP at 4,400'. Dump bail 50' of cement on top ofCIBP allow to set. 

6. Test casing by pressuring up to 4,000 psi and hold for 30 minutes. Record pressure test on Barton chart 
recorder for 30 minutes after stabilizing. Send chart to Denver to Heidi Reger. 

7. Perforate the foHowing zones (3 spf, 120 degree phasing, .35 EHD). 

Top Bottom Interval 

3,265' 3,275' 10' 

3,335' 3,355' 20' 

3,480' 3,520' 40' 

3,630' 3,660' 30' 

3,674' 3,700' 26' 

3,730' 3,750' 20' 

3,776' 3,786' 10' 

3,990' 4,000' 10' 

4,090' 4,100' 10' 

4,132' 4,145' 13' 

8. PU RBP and PKR. TIH and set RBP at +/-4,155' PU and set PKR at +1-3,980'. 

9. MIRV Halliburton. Pressure test surface lines to 4,000 psig. Pump into interval and establish rate. Pump 
2,500 gal 15% HCL. Displacing with 50 bbl overflush of water. 



10. Release PKR and latch on to RBP. Set RBP at +1-3,796'. Set PKR at +/-3,620'. 

11. Pump into interval and establish rate. Pump 2500 gal 15% HCL. Displacing with 50 bbl overflush of 
water. 

12. Release PKR and latch on to RBP. Set RBP at +1-3,530'. Set PKR at +1-3,255'. 

13. Pump into interval and establish rate. Pump 2500 gal 15% HeL. Displacing with 50 bbl overflush of 
water. 

14. RDMO Halliburton. 

15. Release PKR and PU RBP. TOOH w/tubing, PKR & RBP. 

16. TIH as follows: 

(1) WLre-entry guide 
(1) Tail Joint 
(1) Packer 
(1) 1.78" XN profile nipple 
(1) on-off tool 
(l) 1.81" X profile nipple 
-(111) Jts of2 7/8 tubing to surface 

Set packer at +/- 3,215'. 

17. Sting out of on-off tool and circulate annulus w/inhibited water. Sting into on-off tool. 

18. Land tubing and ND BOPE & NU WHo 

19. Set plug in XN nipple and pressure test tubing to 3,000 psig. Hold pressure for 30 minutes. Record Test. 

20. Retrieve profile plug. 

21. Pressure test backside annulus to 1000 psig. Record pressure test on Barton chart recorder for 30 
minutes after stabilizing. Send chart to Denver to Heidi Reger. Bleed off backside pressure. 

22. RDMO workover rig 

Total Acid: 7,500 ga115% HCL 

Heidi Reger 
1015/2011 



CURRENT WELlBOERE SCHEMATIC 
Spud: 8/15/2004 

Rig Release: 812512004 
Compleled: 9/16/2004 

FonnaUon Taps 

TGRITW 2660' Sand Base - 2,983' 

Wasalch·2,796' 

M. Wasalch • 3.860' 

North Hom - 4,958' 

Dark Canyon - 6,940' 

Price River· 7,203' 

PR 684{) Sand- 7,550' 

rparham 

1 sl Sales: 9130/2004 

5-112" 17' N-80 l i&C Spee8: 
10-4.892' 
Orifl-4.767' 
Burst·7740 psi 
Collapse~280 psi 

Prickly Pear # 10-4 
API: 4:H107·3082300QOO 
SESE Sec 10·T12S·R14E 

Carbon Co .• UT Proposed C1)angOS ,n Rod 

24'hOle~ 11 

12·1/4" hOle W 

7·7/B' 

2 
1 

TO 7,755' 

I" ~ 16" conduclor SOI @40' 

bo 5/8' 36,f J.!I5 oa\ C 1.303' 
Cml wI ~ ... d H.L.C. 340 .... lAil P~300 190 sx 

CBL TOC: 2120' (9114/04) 

3.172 2.318 XN nipple 
3,215' HES PL T Packer 

3 265-3,275' 
3,335-3,355' 
3,<180·3.520' 

3.630·3,660' 
3,674-3,700' 
3 730-3,750' 
3.776'-3,786' 

3,990·4.000' 
4,090·4.100' 
4,132·4.145' 

4,350 Cemenl 
4.400 CIBP & 50' Civil 

4,712'-4,781' 

4,947' 
4,980' 

4,964'-4,968' 
5,090'-5,095' 

5,450'-5,454 
5,502'·5,50T 

6,700'~,710' 

6,B90'~,900' 

7,180'-7,190' 

7,550'· 7,560' 

2-318 profile nipple 
2-318 Landing Collar 

17. N-I!(l LT&C 581 ClI7,74S' 

Cmll.145""Df5().50PDZ 

1/24/2012 



R649-S 

2.6 

A statement as to the type of fluid to be used for injection, its source and estimated amounts to be 

Injected dallv: 

The fluid used for inject ion will be a KCl brine solution. The fluid that will be used for Injection will 

include flowback water from wells and produced water from wells in the field. See section 2.7 for an 

analysis of the water. The estimated amount of daily injection is 4,000 bbls per day. As more water is 

recycled in the field this number will decrease significantly. 

Also, please refer to tab 2.8 for additional information. 



R649-S 

2.7 

Standard laboratory analyses of: 

2.7.1. The fluid to be injected, 

2.7.2. The fluid in the formation into which the fluid is being Injected, and 

2.7.3. The compatibility of the fluids. 

Information provided In other sections of application. Please refer to sections that follow: 2.7.1, 2.7.2, 

2.7.3. 



Standard laboratory analyses of: 

2.7.1. The fluid to be injected, 

Below is a summary of the results from water analysis included in this section. 

Prickly Pear Produced Water Analysis Results 

Well Name Test Date TDS (ppm) 

PrPr7-16 4/5/2004 53,522 

PrPr 5-16 7/14/2004 60,747 

PrPr 16-15 7/14/2004 74,301 

PrPr 13-16 7/14/2004 33,553 

These are examples of the wells in Prickly Pear that will be disposed of in this SWD. 



Water Analysis Report 

Bill Barrett Corporation 
Point 

UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
cc3 : 

Allen 

Comments: 

CATIONS 

Calcium: 4,320 mg/f 
Magnesium: 413 mg/f 

Barium: mg/I 
Strontium: mg/I 

Iron: 28.0 mgtl 

Manganese: mgtl 
Sodium: 23402 mgtl 

pH (field): 6.91 

Temperature : 85 degrees F 

Ionic Strength : 1.27 

Resistivity: ohm/meters 

Ammonia: ppm 

09-Aug-04 
Date Sampled: 
Date Received: 
Date Reported: 

FIeld: Nine Mile/Peters 

Lease: Prick ley Pear 

Location: Prickley Pear 16-15 

Sample Point: water tank 

Salesman: Larry Curtis 

Analyst: Karen Hawkins 

ANIONS 

Chloride: 

Carbonate: 

Bicarbonate : 

Sulfate: 

43,000 mgn 

o mgn 

2,440 mgll 

696 mgll 

14-Jul-04 
15--Jul-04 
22-Jul-04 

mgll rr 

Specific Gravity: 1.040 gtams/ml 

Total Dissolved Solids: 74,301 ppm 

C02 In Water: 300 mgn 

C02 In Gas: 0.03 mole % 

H2S In Water: mg/l 

Dissolved Oxygen: ppm 

51 calculations based on Tomson-Oddo oarameters 

Calcite (CaC03) 51 : 

Calcite (CaC03) SI @ 100 F: 
Calcite (CaC03) SI @ 120 F: 
Calcite (CaC03) 51 @ 140 F : 
Calcite (CaC03) 51 @ 160 F: 
Calcite (CaC03) SI @ 180 F : 
Calcite (CaC03) 51 @200 F: 

Gypsum (CaS04) SI : 

Barite (Ba804) SI : 

Celestite (5rS04) SI : 

0.72 Calcite PTB: 

0.87 Calcite PTB @ 100 F: 
1.08 CalCite PTB @ 120 F : 
1.30 Calcite PTB @ 140 F: 
1.52 Calcite PTB @ 160 F : 
1.76 Calcite PTB @ 180 F : 
1.99 Calcite PTB @ 200 F : 

-0.54 

N/A 

N/A 

Gypsum PTB: 

Barite PTB : 

Celestite PTB : 

722.6 

821.1 
936.1 

1034.6 
1111.3 
1179.7 
1229.0 

NtA 

N/A 

NfA 



Water Analysis Report 

Bill Barrett Corporation 
Point 

16 
UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
cc3 : 

Allen 

Comments: 

CATIONS 

Calcium: 1,320 mg!1 
Magnesium: 194 mg!1 

Barium: mg/l 
Strontium: mg/l 

Iron: 3.0 mgtl 

Manganese: mg/l 
Sodium: 10912 mg/l 

pH (field) : 6.92 

Temperature: 85 degrees F 

Ionic Strength : 0.56 

Resistivity: ohm/meters 

Ammonia: ppm 

09-Aug-04 
Date Sampled: 
Date Received: 
Date Reported: 

Field: Nine Mile/Peters 

Lease: Prickley Pear 

Location: Prlckley Pear 13-

Sample Point: water tank 

Salesman: larry Curtis 

Analyst: Karen Hawkins 

ANIONS 

Chloride: 17,400 mgtl 

Carbonate: 0 mg/l 

Bicarbonate: 2,684 mg/I 

Sulfate: 1,040 mgtl 

14-Jul-04 
15-Jul-04 
22-Jul-04 

mgtl rr 

Speclflc Gravity: 1.035 grams/ml 

Total Dissolved Solids: 33,553 ppm 

C02 In Water: 300 mgfl 

C02 in Gas: 0.03 mole % 

H2S In Water: mgll 

Dissolved Oxygen: ppm 

SI calculations based on Tomson-Qddo parameters 

Calcite (CaC03) 81 : 

Calcite (CaC03) SI @ 100 F : 
Calcite (CaC03) SI @ 120 F : 
Calcite (CaC03) 81 @ 140 F : 
Calcite (CaC03) SI @ 160 F : 
Calcite (CaC03) SI @ 180 F: 
Calcite (CaC03) SI @ 200 F : 

Gypsum (Ca804) 81: 

Barite (Ba804) 81 : 

Celestite (SrS04) 81 : 

0.61 Calcite PTa: 

0.76 Calcite PTB @ 100 F : 
0.97 Calcite PTB @ 120 F : 
1.19 Calcite PTe @ 140 F: 
1.41 Calcite PTe @ 160 F: 
1.65 Calcite PTa @ 180 F : 
1.88 Calcite PTa @ 200 F : 

-0.68 Gypsum PTa: 

N/A 

N!A 

Barite PTa: 

CelesUte PTa: 

514.0 

608.7 
721.4 
816.1 
897.2 
967.1 

1021.2 

N/A 

N1A 

N/A 



Water Analysis Report 

Bill Barrett Corporation 

UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
ce3 : 

Comments: 

CATIONS 

Calcium: 4,600 mg/l 

Magnesium: 194 mgll 

Barium: mgll 

Strontium: mgfl 
mg/I mgfl 

Iron: 75.0 mg/I 

Sodium: 15552 mgfl 

pH (fJeld) : 6.34 
gramslml 

Temperature : 85 degrees F 

Ionic Strength: 0.92 

Resistivity: ohm/meters 

Ammonia: ppm 

Date Sampled: 
Date Received: 
Date Reported : 

Field: Nine Mile/Peter.;; Point 
Lease : Prickley Pear 

Location: Prickley Pear 07-16 

Sample Point: wellhead 

Salesman : lany Curtis 

Analyst: Karen Hawkins Allen 

ANIONS 

Chloride: 31 ,BOO mg/l 

Carbonate: 0 mg/l 

Bicarbonate : 4BB mgll 

Sulfate: B13 mgll 

Specific Gravity : 1.055 

Total Dissolved Solids: 53,522 ppm 

C02 In Water: 352 mgtl 

C02 In Gas: 0.03 mole % 

H2S In Water: 7.0 mgfl 

Olssolved Oxygen: ppm 

51 calc!.!latiQOS bSlsed Qn TQmliQn-OddQ J;!ii!!]!m!:ters 

Calcite (CaC03) 51 : -0.63 Calcite PTa: NlA 

Calcite (CaC03) 51 @ 100 F : -O.4B Calcite PTa @ 100 F : N/A 
Calcite (CaC03) 51 @ 120 F : -0.26 Calcite PTa @ 120 F : NIA 
Calcite (CaC03) 51 @ 140 F : -0.05 Calcite PTB @ 140 F : N/A 
Calcite (CaC03) 51 @ 160 F: 0.1B Calcite PTa @ 160 F : 50.4 
Calcite (CaCOS) 51 @ 180 F: 0.41 Calcite PTa @ 180 F : 102.9 
Calcite (CaC03) 51 @ 200 F : 0.65 Calcite PTa @ 200 F : 144.5 

Gypsum (Ca504) 51 : -0.40 Gypsum PTB: N/A 

Barite (Ba504) 51 : N/A Barite PTB: NIA 

Celestite (SrS04) 51 : N/A CelesUte PTB : NtA 

Confidential 

24-Jun-04 
05-Apr-04 
07-Apr-04 
12-Apr-04 



Champion Technologies, Inc. 
Vemal District Technical Services 



Water Analysis Report 

Bill Barrett Corporation 
Point 

16 
UT 

Attention: Fred Goodrich 
cc1 : 

cc2 : 
cc3 : 

Allen 

Comments: 

CATIONS 

Calcium: 3,200 mgll 
Magnesium: 49 mg!! 

Barium: mg/I 
Strontium: mgll 

Iron: 3.0 mg/I 

Manganese: mg/l 
Sodium: 19697 mgll 

pH (field) : 6.91 

Temperature: 85 degrees F 

Ionic Strength: 1.02 

Resistivity: ohmfmeters 

Ammonia: ppm 

09-Aug-04 
Date Sampled: 
Date Received: 
Date Reported: 

Field: Nine Mile/Peters 

Lease: Prickley Pear 

Location: Prickley Pear 05-

Sample Point: water tank 

Salesman: Larry Curtis 

Analyst: Karen Hawkins 

ANIONS 

Chloride: 33,800 

Carbonate: 0 

Bicarbonate: 3,660 

Sulfate: 33B 

mg/I 

mgll 

mgtl 

mgtl 

14-Jul-04 
15-Jul-04 
22-Jul-04 

mg!1 rr 

Specific Gravity: 1.050 gramslml 

Total Dissolved Solids: 60,747 ppm 

C02 In Water: 300 mgll 

C02 In Gas: 0.03 mole % 

H2S In Water: mg/! 

DIssolved Oxygen : ppm 

51 calculations based on Tomson-Oddo parameters 

Calcite (CaC03) 81 : 

Calcite (CaC03) 81 @ 100 F: 
Calcite (CaC03) 81 @ 120 F: 
Calcite (CaC03) 81 @ 140 F: 
Calcite (CaC03) 81 @ 160 F: 
Calcite (CaC03) 81 @ 180 F : 
Calcile (CaC03) 81 @ 200 F : 

Gypsum (Ca804) 81: 

Barite (8a804) 81 : 

Celestite (5rS04) 51 : 

1.00 Calcite PTB : 

1.15 Calcite PTB @ 100 F: 
1.36 Calcite PTB @ 120 F : 
1.5B Calcite PTB @ 140 F : 
1.80 Calcite PTB @ 160 F : 
2.04 Calcite PTB @ 1 BO F : 
2.27 Calcite PTB @ 200 F: 

-0.92 

N/A 
N/A 

Gypsum PTB: 

Barite PTB : 

Celestite PTB : 

121B.7 

132B.O 
1464.7 
1584.9 
1683.3 
1770.7 
1839.0 

N/A 
N/A 
N/A 



R649-S 

2.7.2 

The fluid in the formation Into which the fluid Is being Injected: 

Fluid samples from the formation to be injected in will be taken at the time of completion. 

Compatibility tests will also be run at that time. 



2.7.3 

The compatibility of the fluids: 

Fluid samples from the formation to be injected in will be taken at the time of completion. 

Compatibility tests will also be run at that time. 



R649~5 

2.8 
The proposed average and maximum injection pressures: 

PrPr 10-4-12-14 
Maximum Allowable Surface Pressure Calculations 

Based on Observed Fracture Gradients 

Water SG = 1.02 Gradient = .4417 psi/ft 

Observed ISDP Calculated Btm Resulting Frac 

Depth (ft) (psi) 

7,550 3,910 
7,180 3,910 
6r 890 4,100 

6,700 4,120 

5,450 6,220 

4,964 2,600 
4,772 2,220 

Min Injection Depth = 
"'Max Surface Pressure = 

Hole (psi) 

Requested Max Surface Pressure 

2,369 psi 

7,245 

7,081 

7,143 

7,079 

8,627 

4,793 

4,328 

3,265 

2,961 

80% of anticiapted max surface pressure 

Grad (psi) 

0.96 

0.99 

1.04 

1.06 
1.58 

0.97 

0.91 

Anticipated Avg Surface Pressure = 70% '" Max Surface Pressure 

Requested Ma)( Disposal Rate = 4000 bwpd / well 

Anticipated Avg Disposal Rate = 800 bwpd/well 

A step rate test will be performed determine ma)( injection rate and pressure. 

'" Based on finallSIPs 
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2.10.1 

Nearby Underground Sources of Drinking Water, including the geologic formation name: 

The literature discussing aquifers in this particular area is limited. U.S. Geological Survey, 
Water-Resources Investigations Report 92-4161 does indicate however, In the Uinta basin, north 
of Carbon County, the Douglas Creek-Renegade aquifer occurs above the Wasatch-Green River 
confining unit. The Wasatch-Green River confining unit lies below the Green River and above 
the North Horn (Glover, 1996). In addition, there are many sand-shale sequences throughout 
the Wasatch that would serve as more than adequate seals to upward movement of higher TDS 
injected water. State of Utah, Department of Natural Resources, Technical publication No. 92, 
(Howells, et al. 1987) indicates that the moderately saline groundwater interface occurs 
approximately +4500' subsea, in this area, which would equate to a total vertical depth of 3093', 
which occurs in the upper portion of the Wasatch formation. A study we had conducted on the 
topic of 10,000 TDS interface or moderately saline interface, and through the use of Pickett 
plots, in concert with actual laboratory water analYSiS, concluded the 10,000 TDS interface 
occurred somewhere above the Uteland Butte of the Green River Formation approximately 
2400' lVD and 5193' subsea. In either case, it would stand to reason the Wasatch formation in 
the West Tavaputs Plateau area, with its interbedded shales, and mudstones, would protect any 
drinking water sources or aquifers of water of less than 10,000 TDS from contamination of 
higher TDS water, injected in deeper formations. 
In the area of the proposed injection well, the highest injection perf occurs 4328ft above sea 
level or 3265 ft below ground level in the Prickly Pear #10-4-12-14. 
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2.10.2 

Lithologic descriptions, thicknesses, depths, water quality, and lateral extent 

The Wasatch formation, in the West Tavaputs Plateau area, underlies the Green River formation 
and is indicated by a transition zone containing a series of transgressive/regressive 
parasequences of lacustrine origin. In addition, near-shore lacustrine and alluvial deposits occur 
within the sequence. The Wasatch is Tertiary in age and Is marked by a succession of multi
colored shales and interbedded mudstones, siltstones and sandstones. The formation is 
typically 70-80% silty shale. The shales are silty to very silty, often containing mica or to a lesser 
extent pyrite. Shales are predominantly tan to reddish brown to brown-and commonly 
gradational with shaly sands being light brown to brown. Shales usually are blocky and soft, but 
vary in amounts of calcium carbonate cement. 

In the proposed area the Wasatch is about 1000 ft thick and occurs 2796 ft below ground level 
and 4797 ft. above sea level. The sand bodies within the Wasatch, for the most part, are limited 
in aerial extent and discontinuous. Only sands found in the upper part of the Wasatch, 
associated with the lacustrine depositional environment have greater continuity. 
The middle Wasatch lies between the Wasatch and the North Horn, and is similar to the 
discontinuous meandering fluvial depositional environment of the Wasatch. The middle 
Wasatch can be identified on open-hole logs by the drop in resistivity throughout the formation. 
The formation is also about 1000 ft thick in the area of study. 

The North Horn formation Is approximately 1900 ft thick, in the area of study, and its top is 4959 
ft below ground level (2634' above sea level). The North Horn is predominately a meandering 
fluvial depositional environment, with exception of the bottom most beds. These sand bodies 
are indicative of higher energy fluvial environments and are the transition from the Dark 
Canyonj a braided fluvial environment to the North Horn formation, a lower energy, meandering 
fluvial environment, which gradually decreases in energy, moving up section. These deepest 
beds ofthe North Horn are generally "cleaner" and have a greater aerial extent than beds 
higher in the formation. 
Similar to the Wasatch, most North Horn lithologies are still redbeds, but have subtle color 
changes in the silty shales and typically are smoother in texture. In addition, some shales are 
found in yellow, purple, green, and gray coloration. 

The Dark Canyon formation, as indicated earlier, is a high-energy braided stream depositional 
environment. The sands are larger grained, higher in quarts content, more continuous and 
aerially most extensive. There are some indications that the lowest most deposits in the 
formation may be a basal conglomerate in some areas. In most areas in the West Tavaputs 
Plateau, there is a marked increase in sand content in the Dark Canyon, with the higher sand
content pulses occurring at the top and bottom of the formation. The formation averages about 
215 ft in thickness and occurs 6940 ft. below ground level, which equates to about 653 ft. above 
sea level, in the area of study. 

The Price River formation is comprised of sands and shales which seem to be of a more 
continuous nature, than the Wasatch and North Horn, but more lenticular than the Dark 



Canyon. Similarly, it seems that there is a higher percentage of sand content in the Price River 
formation, than the Wasatch or North Horn, but less than the Dark Canyon. The top of the Price 
River usually begins with an abrupt increase in gray shale and sands within the Price River 
contain intergranular shale. Down section carbonaceous shales can be found. The top of the 
formation occurs roughly 720S ft. below ground level, 388 ft . above sea level and Is about 1000 
ft thick. 

Water quality data collected from each formation indicate: 

Chlorides 
Formation (mgjl) Calculated NaCL (mgjl) lOS (mill) 

Wasatch 16418-19453 27070-32074 NA 

North Horn 26054-30656 42958-50545 30895-36935 
Dark 
Canyon 27000-41700 44769-68753 42200-58900 
Price River 22300 - 27600 36887-45491 30000 - 40000 
Bluecastle 12300~15000 NA 23000 - 27000 
Castlegate 12500 NA 25000 - 28000 



R649-5 

2.10.2 

Lithologic descriptions, thicknesses, depths, water quality, and lateral extent 

Prickly Pear #10-4 

Formation Chlorides (mg/l) Calculated NaCL (mg/l) lDS (mg/l) 

Wasatch 16418-19453 27070-32074 NA 

North Horn 26054-30656 42958-50545 30895-36935 
Dark Canyon 27000-41700 44769-68753 42200-58900 
Price River 22300 - 27600 36887-45491 30000 - 40000 
Bluecastle 12300-15000 NA 23000 - 27000 
Castlegate 12500 NA 25000 - 28000 



R649-S 

2.10.2 

Lithologic descriptions, thicknesses, depths, water quality, and lateral extent 

#10-4-12-14 Prickly Pear Unit 

PERF 
TOP BASE 

3265 3275 

3335 3355 

3480 3520 

3630 3660 
3674 3700 
3730 3750 
3776 3786 
3860 3865 

3990 4000 

4090 4100 

4132 4145 

LITHOLOGY 

55: wh-offwh-transl-Itgy-rthy, fm-modhd, vf·f-occ med grnd, and-sbang-sbrnd, mod srtd, mod-v calc, tr 
carb, trmed grnd gluac, trf-med grnd felds 
55: off wh-wh-opq-Itgy mod hd-hd, f-med grnd, ang-sbang, mod-wsrtd, grn supt mtx, mltigrn c1U5, mod 
calc, tr ca rb fla kes 
55: off wh-wh-opq-trnsl, mod hd-hd, vf-f-med grnd, sbang-sbrn-rnd, grn supt, abnt Ise grns, mod calc, 
com carb mat 
55: trnsl-fros-wh-ofwh, fri-hd, f-c gr, sbang-sbrnd, mod p sort, uncon, sl calc, tr carb 
55: trnsl-fros-wh-ofwh, fri-hd, f-e gr, sbang-sbrnd, mod p sort, uncon, sl calc, tr carb 
55: trnsl-fros-wh-ofwh,fri-hd, f-e gr, sbang-sbrnd, mod p sort, uncon, mod calc, tr carb 
5S: trnsl-fros-wh-ofwh, fri-hd, f-c gr, sban& sbrnd, mod p sort, uncon, mod calc, tr carb 
55: wh-offwh, gy-gygrn, sl s&p, fri sft-frm, vf-f gr, sbang-sbrnd, mod w sort, gr & mtx supt, v calc, calc mtx 
tr carb tr pyr 
55: aa, SH: rd-rdbrn-brn, tan-yel, gy-gygrn, purp, sft-frm, n-sl calc, sbblky-blky, rthy-grty, silty ip grdg to 
5L TY5H, tr pyr, tr carb 
55: Itgy-gy, rd-rdbrn, wh-offwh, 51 s&p, frl, v5ft-frm, vf-c gr, sbang-sbrnd, mod w sort, abnt Ise grs, gr & 
mtx supt, v calc, calc & rd clay mtx, silty ip, tr carb 
55: Itgy-gy, rd-rdbrn, wh-offwh, sl s&p, frl, vsft -frm, vf-c gr, sbang-sbrnd, por sort, occ Ise grs, gr & mtx 
supt, v calc, calc & rd clay mtx, silty ip, tr carb, tr pyr, tr glauc 



R649-5 

2.10.3 

Information relative to geologic structure near the proposed well that may effect the conveyance 
and/or storage of the injected fluids: 

Cross-section and Yz mile radius maps for review. 



R649-S 

2.10.3 

Information relative to geologic structure near the proposed well that may effect the conveyance 
and/or storage of the injected fluids: 

The Prickly Pear #10-4 proposed Injection zones are nominally structurally higher than 
the correlative zones productive zones to the east on Prickly Pear. Based on the supplied 
structure map and well log analysis it is evident that the proposed disposal well, is up-dip from 
economic production in Prickly Pear, to the east, however the closest well with stratigraphically 
equivalent zones is 2.13 miles away in the Prickly Pear 4-18-12-15, which has been completed in 
those zones. 

From the disposal intervals in the Wasatch and Middle Wasatch, the structural maps 
and log tops indicate 81', and an approximately 25' decrease in elevation from the proposed 
injection well, to the closest economically productive well in Prickly Pear, respectively. 

The general consensus, when consulting all the cross-dipole data and a microseismic 
survey done in the Prickly Pear #1-20-12-15, Is the principle horizontal stress Is oriented NSOW 
and likewise hydraulic fracturing did create fracture pattern ellipse, with an aspect ratio of 3.5:1, 
with the long axis oriented NSOW, in the Prickly Pear #1-20. That fracture pattern and 
microseismic events were observed in a 9-stage microseismic survey conducted last year on the 
aforementioned Prickly Pear well. If this hydraulic conveyance regime is valid, it would possibly 
transport and store water in an ellipse al1gned in such a way as to not be aligned with any 
productive wells within any conceivable conveyance distance. Nonetheless, as mentioned 
previously, if one assumed a radial conveyance, the nearest economic well with completed, 
stratigraphically equivalent zones is 2.13 miles away. 



R649-S 

2.10.3 

Information relative to geologic structure near the proposed well that may effect the conveyance 
and/or storage ofthe injected fluids: 

For additional reference, please refer to the cross-section and Yz mile radius maps sent with 
application. PDF versions are also available upon request. 



R649-S 

2.11 

A review of the mechanical condition of each well within a one-half mile radius of the proposed Inlectlon 
well to assure that no conduit eKlsts that could enable fluids to migrate up or down the well bore and 
enter Improper intervals. 

Other Offsets: 

There are no wells within Yz mile radius of this well. 



@Bm Barrett Corporation 

AFFIDAVIT OF NOTICE 

Prickly Pear Unit Federal 1 0-4 
SESE Sec. 10, T12S, R14E 

Carbon County, UT 
API #4300730823 

I, Vicki L. Wambolt, Landman with Bill Barrett Corporation (BBC) certify that a true and correct copy of 
UIC Form 1 Application for Injection Well with supplemental ownership Information was provided, by 
certified mail, to the following operators, owners and surface owners located wllhin a one-half (1/2) miles 
radius exposure of the location pursuant to R649-5-2.12 of the 011 and Gas Conservation, General Rules. 

Bureau of Land Management 
12.5 South 600 West 
Price, Utah 84501 

State of Colorado 

County of Denver 

Affiant 

Before me, the undersigned, on the date as given above, personally appeared VickI L. Wambolt 
known to me to be the person whose name Is subscribed to the foregoing Instrument for the purpose and 
consideration therein expressed. .-<>"'/~ __ ~./ ./.././d-""" 

GIVen my hand seal. .,.!~~::;,,:,...,:-=--:-:--~~~ __ .=.=== 
Notary Public 

My commission expIres: 8 -11- ,26/ " 

MATTHEW MUlVERHILl 
NOTARY PUBLIC 

STATE OF COLORADO 

My Commiaaioo EXpires 08/1112014 

1099 18TH STREET 

SUITE 2300 

DENVER, CO 80202 

P 303.293.9100 

F 303.291.0420 



EXHIBIT "c" IS THE SAME AS EXHIBIT 
"2" ATTACHED TO THE RAA 

HI ITC 



United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
Green River District, Price Field Office 

125 South 600 West 
Price, UT 84501 

http://www.blm.gov/ut/st/enlfo/price.html 

IN REPLY REFER TO: 
Prickly Pear Unit Federa110-4-12-14 Disposal Well 
3160-4 (UTG021) 

SEP 2 6 2012 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 
#7010-1060-0001-1119-2316 

Ammon McDonald 
Utah Division of Oil, Gas and Mining 
Oil and Gas Pennitting 
P.O. Box 145801 
Salt Lake City, Utah 84114-5801 

Re: Objection to inject produced water into Prickly Pear Unit Federal 10-4-12-14 

Dear Mr. McDonald: 

In February of 2012, Bill Barrett Corporation submitted a Sundry Notice to the Bureau of Land 
Management (BLM) in Price, Utah proposing to convert the Prickly Pear Unit Federal 10-4-12-
14 well into a water disposal well. The BLM reviewed the proposal and registered concerns with 
the Utah Division of Oil, Gas and Mining CUDOGM) about Underground Injection Control 
CUIC) application, noting there was a possibility of contaminating useable groundwater in the 
zone proposed. In this case, usable water is defined as having a total dissolved solids (TDS) 
value of less than 10,000 mgIL. The BLM contacted the UDOGM and requested that 
groundwater be sampled and tested. 

The ground wa.ter injection zone that is being proposed is in the upper portion of the Mesaverde 
Aquifer and is completely within the Wasatch Formation. Regionally, this intermediate aquifer 
yields fresh to moderately saline water. Locally, the water quality values can dramatically 
change due to isolated, perched, local aquifers. This data as well as other available water quality 
data was taken into account during the BLM's Geological and Groundwater Evaluation 
(attachment 1). 

Historic groundwater quality data in the vicinity of the 10-4-12-14 well have much lower IDS 
values than contemporary groundwater quality reports. The historic data is from the 1950s and 
1960s. The following data collection depths will be presented in altitude, above sea level, in 
order to make it easier to correlate relative depths. The Stone Cabin Unit 3 well has IDS values 
of 1,932 mg/L at an altitude of 5,056' to 5,226'. USGS well number C13-286 shows TDS of 

EXHIBIT 2-



1,941 mg/L from 5,81 OJ to 7,530'. The Stone Cabin Unit 2 has three water quality samples that 
range from 2,023' to 2,679' with TDS values from 2;963 mg/L to 5,480 mg/L. The Stone Cabin 
Unit 1 and the Canyon Govt 1 wells were each sampled from -1,237' to -1,052' with TDS values 
of 12,511 mgIL and 13,029 mg/L, respectively. 

The most current data in this area is from the last ten years in the Prickly Pear Field. Prickly 
Pear Unit Federal 5-13-12-14 was sampled from 3,040' to 304' and produced a TDS value of 
65,683 mgIL. The Prickly Pear Unit 13-4 well had TDS values of 62,877 mg/L at 2,860' 
to -873'. 

The enclosed map in attachment 1 shows a visual representation of this data, however, the depth 
data is presented in feet below ground surface (bgs). 

This is the information the BLM used to make the decision to request further sampling. There 
were several groundwater quality samples taken within one mile that.had TDS values well below 
the usable threshold of 10,000 mg/L. The BLM woul4 likely have approved a disposal well had 
the disposal interval matched the production zone previously perforated. 

Water sampling took place on June 26, 2012 and was analyzed by the Utah Department of 
Health Laboratory, Which showed TDS at 9,216 mg/L at a depth of 3,265' to 4,145 ' below 
ground surface (BGS) or 3,433' to 4,313' above sea level (attachment 2). Originally, UDOGM 
requested that the bottom portion of the perforation zone be isolated and a sample taken from 
that area as well. After some discussion between Bill Barrett Corporation, UDOGM and the 
BLM, the decision was made that this procedure would not be necessary. The well was packed, 
isolating the injection zone from the lower production zone, and purged. Three well volumes 
were extracted and a single sample was withdrawn and split between the BLM and Bill Barrett 
Corporation. 

Since the result of the BLM water quality test was less than the 10,000 mgIL TDS threshold for 
injection of produced water into a usable water aquifer, the BLM will maintain its objection to 
approving the disposal welI!Underground Injection Control (DIC) application and will consider 
withdrawing it if the aquifer can be shown to be unusable or UDOGM and the Environmental 
Protection Agency grants Bill Barrett Corporation an aquifer exemption. 

If you would like additional information or wish to discuss this project further with myself or my 
staff please contact Greg Gochnour (Geologist) or myself at (435)-636-3600. 

Attachments 

Sincerely, 

(?~4.~ 
Patricia A. Clabaugh 
Field Manager 



cc: Brady Riley 
Bill Barrett Corporation 
1099 18th Street 
Suite 2300 
Denver, Colorado 80202 



ATTACHMENT 1 
GEOLOGICAL & GROllNDWATER EVALUATION: ApPUCATJON fOR P ERMTT TO DRILL (APD) 
Date: 2~24·2012 
Lessee: Bill Barrett Corporation 
Well Name: Prickly Pear Federal 1O-4-12-l4; Vel1ical Water Disposal WelVInjection 
Lease number: UTU-73665 
Unit Agreement: UTU-
Contact: Brady Riley: 303-312-8115 

Location: Surface: SESE 75' FSL; 271' FEL; T12S, R14E, Sec 10 
Target: Same SESE 75' FSL; 271' FEL; T12S, R14E, Sec 10 

Surface Elevation (SE): 7578'; Vertical Depth (TVD; bgs) 4145' 
Target: Mesa Verde Group 
Drill Type: NA 
Mud:NA 
Cement/Casing: Entire String; no un-cemented sections. 
SQle Source Aquifers (SSAs): None 
Drinking Water Source Protection Zones (DWSPZs): None within a 1.0-mile radius. There is a Sutface Water 
Protection Zone 2.2 miles NW and 2.3 miles SE. Water Quality available 0.8 miles NE, 1.77 miles NE, 2 miles 
N, and 1.5 miles NE . 
. Gr()uudwater data available does not coincide with BBe supplied data. 

Formatioh 

Green River 

" Colton 
(Wasatch) 

"Price river 

Thickness 

3200 

900-3000 

80-300 

Blackhawk 670-~030 

(6 coal 

p.8 after Hintze, 
1993 Sunnvslde 

Source Area 

Prickly P.e,!r· Prickly" Pear 
11-150-12-1S 11-1S0-12-15 

Formation 
Tops BGS 

5046 

7271 

Elevation-

4331 

2145 

-80 

4958 

7203 

BBC Federal 
10-4-12-14 

Groundwater 
TOS BBC 



SPECIAL NOTES: 

Operator's Picks: The operator's formation tops and selected peroration zones are reasonable. 

Drilling has already been conducted. The well was spud in 2004 and decommissioned in 2008. 

Cement was considered 80% complete by BBC. 

Subsurface geology: The geologic description from BBC is satisfaCtory. 

Coal: There is no minable coal in the drilled sections. 

Abnormal conditions: There have been H2S shows in the Prickly Pear field. 

Groundwater Regional Studies: Alluvial gravels are not present and colluvium is thin, < 10' thick, so the potential for 
having a usable perched aquifer is limited. The adjoining Mesaverde aquifer, consisting of formations above the Star 
Point Sandstone through the Colton (Wasatch) Formation, consists of interbedded sandstone, mudstone, siltstone, shale, 
coal, and limestone. Sediment deposition occurred in fluvial, deltaic, lagoonal, shallow marine and lacustrine 
environments. Because of the diverse and fluctuating environments of deposition, the lithologic units exhibit complex 
lateral and vertical gradational and intertonguing relationships particularly near the delta-marginal marine transition. In 
spite of these fluctuating environments of deposition, many of the individual sandstones are continuous and traceable 
for tens of miles creating large continuous and possibly interconnected aquifers. The thickness of the aquifer varies but 
is generally greater than 4,000 feet and contains both intermediate and local ground-water flow systems. The water 
quality ranges from fresh to slightly saline in quality with total dissolved solid (TDS) concentrations reported from 200 
mg/L to over 5,000 mgIL; most readings were around 300 mgIL. Depth to the base of useable water (Mancos Top): = 
9000' bgs (PFO Calculations; Internal well files and UDGM well logs). 

Potential Water Impact Analysis Review Tool: The project is not within a groundwater protection zone or a surface 
water prote'ction zone. There are no Soul Source Aquifers present within the Prickly Pear field. Data from Stone Cabin 
Unit 2, located 113 mile southeast of the proposed disposal location, indicates TDS concentrations range between 2,963 
at 5,732 feet bgs and 5,480 at 5,530 feet bgs. Data from Stone cabin Unit 3, located 0.8 miles north of the proposed 
disposal well, has 1,932 IDS at 1,200 feet bgs. Canyon Govt 1, located 1.5 miles southeast recorded 13,029 and 23,460 
TDS at 8,500 feet bgs; this however" is from samples taken from the Mancos Formation, a deep-water marine deposit, 
and not typical of the terrestrial Price River and Wasatch Formations. 

Groundwater Primacy: The State of Utah has primacy regarding surface and groundwater protection in the state. 
Conversations with Bark Kettle, Dan Jarvis and Ammon McDonald indicate that the state is looking closely at this 
proposal. They have made no recommendations at this point in time. 

R,ecQmmendation: I recommend that BBC consider formations that are deeper and have higher TDS concentrations 
than that which was proposed. The Stone Cabin data indicates groundwater is useable (less than 10,000 TDS) and 
should be proteCted. However, if it can be shown by further analysis that the water quality of the injected fluids is 
superior to the groundwater present, then it should be approved. I would place a Condition of Approval (COA) stating 
that BBC will purge the well after perforating and collect a, represent.ative sample, with col.la1;>orative water samples 
taken by the State of Utah or BLM, analyzed separately, and compared. If IDS is over 10,000 or if the injected fluid is 
higher quality than the groundwater present, then the well should be authorized; however, if the TDS is less than 10,000 
and if the injected water is inferior to the groundwater present, then the well should not be authorized. 

Chris Comad, PG 
Bureau of Land Management 
Price Field Office 

2/28/20]2 
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Attachment 2 

UTAH STATE DEPARTMENT OF HEALTH 
DIVIS rON OF LABORATORY SERVICES 

E:nvironmenlal Chemi:ttry Analys!.s Repor.t 

BUREAU OF LAND MANAGEt-IENT - PRICE 
CERIS CONRAD 
125 S 600 W 
PRICE U1 84501 ~35-636-3667 

Lab Number: 201203551 Sample Type: 04 Cost Code: 900B 
Oescript~on: BBC PR1~KLY PEAR 10-4 
Collector: CPC 

S~te ID: 
Sample D~tc: 06/26/2012 

Source No: 00 
Time: 12:00 

TEST RESULTS: 

Manual pH 
T-Barium 

T-Chromi 1..l11'. 
T-Merc;Jry 
T-Silver 

'7.19 
0.232 mg/l 
32.1 ug/l 
<0.2 ug/l 
<0.5 ug/l 

QUALIFYING CO~{ENTS (*} on test re~ults: 

Orqa:'ll. c Rev iew : 
Inorganic Review: 07/30/2012 
Raciiochcmi~try Rev~ew: 

Microbiology Review: 

T-Arsenic 143.0 ug/1 
I-Cadmium <C.l 1..lg/l 

'I-Lead 1t.7.0 ug/l 
T-Selenium 21 • H ug/l 
TDS @ lBOC * 9216 mg!l 

lOS ~ 180C Holding ti.me was exceeded before analysis was complcLcd. 

TOS @ 180C S8mpl~ received with insufficient holding-l~me remaining 
for analysis. 

For Drjnking Water RegulaLory ComplLance Inforrna~ion please call: 
Division Of Drinking Water/Compliance (801)536-4200 

Trace levels up to 0.2 ppb metals may b~ presen~ in bottles 

F.ND OF REPORT 
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HALLIBURTON JOB L.OG 
"eKe, • TlCKe ' uA, e 

9664933 July14,2012 
EGlON NWA I COUNTRY .BOA I STATE COUNTY 

NORTH AMERICA ROCKY MOUNTAIN / USA UTAH UINTAH 
OUIDtEMPI.' K E S EMPLOYEE NA.ME PSl DEPARTMENT 

0 0 PRODUCTION ENHANCMENT 
.OCI\T]ON COIolP"""'" <:USTOM£R REP I PHONE 

VERNAL UT. BILL BARRETT RUSSELL EVANS 
nClO.ET ~Mowr WEll TYPE WELL CA1EGOOV /lP1I\NI1" 

$000 00 00 0 
NEll LOCATION DEPARTMENT JOB PURPOSE cooe 
LAND 5005 0 
t-£Ase WELL Ii SEC t TWP t RN<) 

PRICKLY PEAR 14G-8-10-18 0 

Chart Time Rate Volume Pmp$ Press,(PSO Job Description I Remarks 
No, bpm bbl T C Tbg Cog 

0400 CALLED OUT 

0630 ON LOCATION 

0645 PRE RIG UP SAFETY HUDDLE 

0700 RIG UP 

0715 PRE JOB SAFETY MEETING 

0730 TEST IRON 

0747 4.0 LOAD HOLE 

0749 4 CAUGHT PRESSURE 

0749 START JOB 1 BPM 

0751 1.0 6 630 START INJECTION TEST 

0821 37 900 CHANGE RATE TO 2 BPM 

0823 2.0 41 1,260 START INJECTION TEST 

0853 101 930 CHANGE RATE TO 3 BPM 

0854 3.0 104 1,170 START INJECTION TEST 

0924 194 1,290 CHANGE RATE TO 4 BPM 

0926 4.0 202 1,580 START INJECTION TEST 

0956 322 1,730 CHANGE RATE TO 5 BPM 

0957 5.0 327 2,200 START INJECTION TEST 

1027 477 2,200 CHANGE RATE TO 6 BPM 

1031 6.0 490 2,550 START INJECTION TEST 

1101 680 2,670 CHANGE RATE TO 7 BPM 

1103 7.0 693 3,200 START INJECTION TEST 

1133 7.0 905 3,250 SHUTDOWN 

1134 1,190 ISIP 

1138 837 5 MIN 

1143 653 10 MIN 

1148 543 15 MIN 

SUMMARY 

HHP 0 FG. #VALUE! 

AVG RT. 3.5 BPM MAX RT. 7.0 BPM 

AVG PRESS. 2,000 PSI MAX PRESS. 3,250 PSI 

TOTAL LOAD 38,010 GAL 905.0 BBL 



Wasatch Subsea Structure 
---------

-------"2--
------~~-~~- '~ 5 

A ~ Radius around the 10-4 

-------~--~-----,.., 
1 f lU-l :lU 'J.- 11U 

~ 
/ \ 

1 ~ 1:A) lU- l4W 

+. * 

22 '-====S3 

27 

Prickly Pear Unit Outline 

( 
34 

Sca le .1 Mile. 

-~-

--------~ 
----~-~ 

5 

.,r-______ 

_ / 
.----+--+ 

29 

32 

,.....-------
""-. ~ 
-<I ~. 

4$-' 
_I;.I 

4 

~:1 
6G~ 4-\ 

3 

' 1ti .. ml 
"'. 

-.....----~ 
'"--~ 

C' 
,-
... .. 

~""~-... ~-jlj'------' ------- • 

~---~----I----l 

EXHIBITE 



STON E CA BIN UN IT PR IC KLY PEAR FEDERAL 

3 10-4 

A 

BLACK_ SHA LEJA CIES IIHi~~-I-------~E==I-~~I--I 

Gamma Ray 

814' from top of 
injection 

IDS of 1,932 mg/L 

IDS of 9,200 to 
11,000 mg/L 

Interval of Water Sample 

USGS C- 3,-200 

USGS C - 13-286 

Mud Shows 

Perfs 

(gJ 

Deep Resistivity 

I ~ I I 
1,484' from top of 

injection IDS of 1,941 
mg/L 

UN IT 

2 

658' from base of injection 
IDS of 2,963 to 5,480 mg/L 

Injection Interval 

S to e Cabi ll U it 

SC 1 

BLM sample 
past 10 {5515'MO} 

IDS of 12,511 mg/L 

CANYON GOVT 

JC 1 

A' 

4426' from base of injection 
IDS of 13,029 mg/L 

Confining Interval lEXHIBI F 



Hydrocarbon Shows 
PRICKLY PEAR FEDERAL PRICKLY PEAR FEDERAL PRICKLY PEAR PRICKLY PEAR PRICKLY PEAR PRICKLY PEAR PRICKLY PEAR 

10-4 12-24 5-180 4A-200 11-200 11-210 1-28 

8 8' 

BLACK_SHALEJACIES ~-l---H §3--+----~~~ ...... - -J.---

Hydrocarbon shows are present below, in and above the injection interval. EXHIBITG 



SWD Wells in West Tavaputs 

C 
PRICKLY PEAR FEDERAL 

10-4 

Pending Approval 

TDS of 9,200 to 

11,000 mg/L 

PRICKLY PEAR FEDERAL 

12-24 

Currently Injecting 

TDS of 45,962 mg/L 

JACK CANYON STATE 

14-32 

Applied for UIC 

Permit 

JACK CANYON STATE 

8-32 
7 " " .'2GfJ2~T12SR16E S32 

-, ~ 

Pending Approval 

TDS of 12,213 mg/L 

C' 

EXHIBIT t\ 



Injection Volume 
Reservoir Porosity 
Thickness Porosity Feet Water Pore Vol 1/2 Mile Radius 

Formation Perf top Perf base (ft) (Phi*h) Saturation (Phi*h*(l-Sw) Volume (bbls) 

Wasatch 3265 3275 16 11% 1.76 0.9 0.176 686,341 
Wasatch 3335 3355 25 12% 3 0.9 0.3 1,169,900 
Wasatch 3480 3520 50 12% 6 0.9 0.6 2,339,800 
Wasatch 3630 3660 40 15% 6 0.9 0.6 2,339,800 
Wasatch 3674 3700 26 14% 3.64 0.9 0.364 1,419,478 
Wasatch 3730 3750 25 15% 3.75 0.9 0.375 1,462,375 
Wasatch 3776 3786 10 12% 1.2 0.9 0.12 467,960 
Wasatch 3860 3865 10 6% 0.6 0.9 0.06 233,980 

M. Wasatch 3990 4000 15 7% 1.05 0.9 0.105 409,465 
M. Wasatch 4090 4100 10 6% 0.6 0.9 0.06 233,980 
M. Wasatch 4132 4145 15 8% 1.2 0.9 0.12 467,960 

Total 242 28.8 2.88 11,231,038 

If BBe injects 2,000 bbls of water/day it would take 15 years to reach 
this volume. This assumes no down time. 



EXHIBIT J 

PrPr 10-4 Water Samples 
Nalco Laboratory 

1465 Ea s t 1650 South Vernal UT 84078 
Ph<Ine: (435) 7&2!!69 Em.>J: glob> Im';o~nolCO.Com 

Final- Report Numbu: 645630 

BILL BARRETT CORP 
NINE Mll.B FIElD 
ROOSEVELT UT 8-W66 USA 
Sold To: 05000·13402 Ship To: 05000-13402 
Representative: Martin L Ol5on 

Watel' A.Ilalrsi~ 

NNALCO 

Sample Number 
Date Sampled 
Date ReceiYed 
Date Completed 
Date Authorned 

This S3Illple was analyzed 3 S recei\'ed, the results being as follows: 

S:unpJing point: 104-12-14 #2 

'Vater 

Alkalinity 
BicartJonate (CaC03) 
BicartJonate (HC03) 

Ph)'sical 
Conducthity at 25 '·C 
R esi5thity 
Total Cations 
Total Alii on; 
H (iil 25°C 

Mefal5 
Allllllimnn (~) 

Anti.mOD~' (Sb) 
Bsrium (Ea) 

_ Boron (B 
Caldum (~ __ 

Ca/cim'!JC.aC03) 
Chromium (er) 
Cobalt (Co) 

Copper~) 

Iron (Fe) 
lead (Pb) 
LithllDll Cl:i) 
11'!agnesium (Mg) 
MagtlQs ium (C.aC03) 

~;e(11n) 
Molybdenum (Mo) 
Nidel (NJ) -

Phosphorus (P) 
PotassiUUl (I\.) 

- Silicon (Si) 

Silica (SW }) 
Sodium. (N 9) 
SodiwlI (CaC0 3) 

Test Method 

Test Method 

Test lIIethod 

BBe 

Total 
1000 mglL 
1200 mglL 

Total 
ISooo /ISfcm 

0.5682 Ohms-M 
3088 mfiL 

8599.1 mglL 

7.0 H 

Total 
<1.5 mg~ 

<5 m~ 
3.6 mit 
2.9 mg!, 
520 mgll. 

1300 m~L 
_ <:0.8 mgfL 

<:0.5 mgfL 
<:1.5 mgfL 

1 50~glL 

<:5.0 mgfL 
<0.3 ~glL 

91 mglL 
380 mgfL 
1.4 mgfL 

<:2.0 mgfL 
<:0.5 mgfL 

IS UlgiL 
150 UlgtL 

18 mgll. 
38 UlgIL 

2200 m~L 
4700 Ul"L 

ACWOOI822 
26-J\Ill-2012 08:54 

28-Jun-2012 
2S-Jun-2012 
28-Jun-_012 

UTA.H STATE: • ;::PARTt-l I:,N"J' OF HEAL '! ); 
OIV r S:O. · OF L::dBOM:-C;U ~eR'Jl :'; E5 

F.nvironJO('! f1L Lll C:-J ~rn i s::r y AnalY5:5 R"="po r t 

BUREAU OF Li\NO HANAGEI·IENT ~ p;;U ,~; 

C :::RIS CO:\RA 
:2 s 60 0 t.} 

U'J S45C ~ 

L ab ' Iu:nber : 20120355 7 S~Hr.pl r.:· ":"ypc: 0 4 
De!3c:'"1pt.io:1 : BBC PR1 UC_Y PE.r,F ~ a ,] 
Col ':' : r: C P 

$:. t e r IJ: 
Sa.mp l e D.1t0: 0 6 i 26 / 2 U12 

.">o u rce No : 00 
1 ~ me: } 2 : 0 C 

Man v .l p ll 
T - Ba r i l.Uf. 

T - Chr om ium 
T - Me rc ·..; r y 
T-Silv~:" 

~ _19 

0.232 f'/Ig / I 
32.1 u /l 
<0 . 2 ug i l 
< 0.5 ".Jg i l 

QUAL ~ '[ ING COHH£ ITS (~J o n te :! t_ ~cD'J l t~: 

..;35- 36- 36 67 

O rg3'l:'C R C:Vl. _\oJ: 

ILorgdnlr R V~ w: 
Raciiocheml~ tr y Rev i~w : 

ll c r obl logy Revi~w: 

105 ~ IH Cw HeJ ding tlme WdS ex eded before analY212 was CO~? 0~ ~d . 

TDS @ laOe Sample re ce l ved ',,'ith lnsl.lff 1.c tent hol.d.l.1 q-L :" l r.<:: !:emdl.ninq 
f or an<l:'ys l s . 

r Drink i ng W~ter Reg ul clLcry Compl_ n e e ;nforna:lon plea3E call: 
~ :' V· ~ i nn Of )~lnk ' ng Wa t er/Comp~iance (8 0 1) 536 - 42 00 

T ~ a-e lev 1:; up to 0.2 ppb m_ta ! :.; In,\ y I: e ::: ("f:f"nt. in bottle:;) 

E. -0 Or. REPORT 

State 
= EXCEEDS EPA Fed. Drinking Water Stds. 

EPA National Primary 
Drinking Water Regulat ions 
Arsenic= 10 ug/I Lead= 15 ug/I Barium= 2 mg/I 



Multi-Chern Analytical Laboratory 

1553 East Highway 40 

Vernal. UT 84078 

Units of Measurement: 

Production Company: 
Well Name: 
Sample Point 
Sample Date: 
Sample 10 : 

Standard 

BILL BARRETT 
Jack Canyon 8-32 
Wellhead 
7119/2012 
WA-219273 

I Sample Specifics 
Test Date: 7/24/2012 
Sy;t~~l-i ;n~p;r~tu~; ; -(:F)~ - - - - - - - -3-00~00 
SY;t;~l-Pr~;;~r~ -1-(~; igF ------i joo~OOOO 
Sy;t~~lY;~p;r~tu~;2-(;;F)~ -- --- -- - -ib~oo 
Sy;t;~l-Pr~;;~r~ -2-(~;ig):- --------'-4~7000 
C~ I~~iai;d-D~~;iiY-(~i~ lj:- --------- -1 ~006 
pH:- --- ----------- --- ------- --8~04 
Calculated TDS (mgfL): 12213.93 
C02 in Gas (%): 
Dis;~I~~d C02-(~;giL)i: -------------O~oo 
His in-G~; (%):-- - -- - -- - -- --- -- - -- -
His i~ Wai.;r-(-;;g/LC - -- --------- iYoo 
Notes: 
4:00PM 
11-46 ppt 

Water Samples 

multi-chern 
A HALLIBURTON SERVICE 

Water Analysis Report ~ 
Sales Rep: Michael McBride 
Lab Tech: Gary Peterson 

Scaling potential predicted using ScaleSoftPitzer from 
Brine Chemistry Consortium (Rice University) 

: Analysis @ Properties in Sample Specifics 1 
-______ q~~o..n..s _____________ !!,9{~ _________________ t1f1!o..n..s _________________ .r~Ul..L ____ _ 
Sodium (Na): 3963.99 Chloride (CI): 4000.00 
P~t~;;i~~;(i<):-- -- - -- - -- --- --- ---;74.00-s~liai~ (S04C -- --- --- --- -- - -- -- -- --- ---1500~0-0 
M~g~;;i~;" -(Mgr ------- ------- -- -i6.56 -Bi~rt,-o~~te-(i-fcojY -------------- --------i44b~0-o 
c;l~iu~~ (C~)~ ---------- ---------;09.50 -C~;b~~~i~-(C-03j:" - -- - -- -- - -- - -- -- -- - -- -- - -- - -
St~~;ti"'u-n; (Sri:-- -- --- ---- -- --- - -- --- ---A~;tic-Acid (CHicoo) --- --- -- --- -- -- --- --- -- --
B~ ri~~ (B;)~ --- --- -- ---- -- --- --- --oj,-p;opi;ni;A~id-(C2H5COO) --- -- --- -- -- --- --- ----
I~;; (Fe):" -- - -- -- - -- - -- - -- - -- - -- - -9"jj -B~t~~~i~ -Acid' (C3i-i7C-OO)----------- ------------
Zi~~ (Z~r -- - -- --- -- - --- -- - -- - -- - -O.06-1;;b~tY~i~ A~id-«CH3)2CHC0c5)- - -- -- -- - -- --- -- --
L;;d-(F)b) :- - - - - - - - - - - - - - - - - - - - - - - -0.06 -FI~~;;d~ (F)? -------------------- ------------
A~;~;o-ni; Nf·j3:---------- --------- --- ---B;o-;;i~~ (Br)~ --- ------------ ---- ----- -- -----
M~~g~~;s~;(r:";n):- - ------ ------- -- - -0.'9 -s iii~; (SiOl): ---------------- ---- -- ----- ------

Jack Canyon 8-32 
Water Sample 

Water Analysis Report 
" ::: ::': " !:: :: :: :.:.!;:':::', ; ': :!:: ::'::::::::' .• : !: : :: .: :!:: :: ::.:: ::: . :::.::: ::;:; :;:;:;:;:; !;!;:;!;!;: ;! ;:;:;:;!; : ;: ;:;:; ! ;! ; :; :;:;:;:;:; : ;:;:;:;:;:; :;:;!;:;: ;:;: ;: ;: ;: ; : ; :;::::::::: ;:; : ;!;:;:;:;!; :;: ;:;:;:;:;:; : ; :; !; :;!;: ;:; : ; : ;! ;: ; :;:;:;:;:;:; !;:; :;:; :;:;:;:;:;:;:;: ;! ;:;:; : ; :;:;:;:; :;:;:;:;: ;: ;!;:;!; :;:;!;:;!;!;:;:;:;:;:;!;:;:;:;:;: 

Field : Prickly Pea r Sample Date: 11/19/2008 
County: Duchesne Formation : 

Location: PP 12-24 SWD Rock Type : 

Lab ID : Barrett Resources I 1 Depth: 

Comments : Mn -5 .30 PPM 
!; !;!; !;!;!; ! ;! ;!;:;! ;! ;!;!;!;!; !;! ; !;!; ! ;!;!;!;! ; !;!;!; ! ::;!;!;! : !;! :! ;: ;! :!;!;! : !:! : ! : !:!:! :!: !:!;!:!: !;:: ::!: : : : ; :::;::: ;:;:: :!:;!: :::::; : ::::: : ;:::;:! : ! : !:::;:;: ;:::::;:::;: ::;:;;;:; ;;:;:;;;:;:;:;: ;:;:; :;:;:;::: ::;:; :;:;:;: ::::::::;: ;::: ;:;:;:;!; : ;:;:;:: : ;:; : ;:; :::;!::;! ;!; :::;:::;: : :; ! ;:;:;:;:: :;!;:: :;:; !;::: ; ::::: ::;! ::;::: ::;:::: :::::;:::;!; : ;: 

CAllONS mgt l 
Potassium 5,120.0 
Sodium 11,401.0 
Ca lcium 1,560.0 
Magnesium 717.4 
Iron 64.4 
Barium 3.0 
St rontium 0.0 
SUM + 18,865.8 

Solids 
I Total DissolVea solias @180" C 

Total Solids, Calc less CO2 

Total Solids, Calculated 

Total Solids, NaCI equivalents 

Chloride as NaCI 
NaCI% of Tota l Dissolved Solids 
Accuracy 

meq/ I ANIONS mg/ I meq/ I 
130.95 Sulfate 1,050.0 21.86 
495.91 Chloride 25,300 .0 713.62 

77.84 Carbonate 0.0 0.00 
59. 03 Bicarbonate 1,866.6 30.60 

2.31 Bromide 0.0 0.00 
0.04 Organic A cids 0.0 0.00 
0.00 Hy droxide 0.0 0.00 

::::: : : ::::: : :: :!:~~M~~:: : : : SUM - 28,216,.6 <><4~~~~~:> 

Sam(!:le Condit;ons 
45,962 1119}1 I pH, s.u. (Reid) 

45,962 mg/ I Sample Pressure 

47,082 mg/I ~1o le% C0 2,. Gas 

38,782 mg/I pH, s.u. (from CO2) 

28,982 mg/ I Surface Temp 

61.56 % Downhole Temp 

0.00 Sigma Ionic Strength 

Prickly Pear 12-24 
Water Sample 

7.40 S.lI . 

6.00 psia 

to.OO % 

7.42 S, lI. 

60 (o F 

125 el F 

0.887 11 

E 'HIBIT K 



3,500' Water Well Cost 

Rig Mobilization 

t--a::a -
Pump (280 volt 110 gpm) :r: 

X 

ire 

ementing Service 

Perforating 

Developing 

*Typical water well costs $10,000 to $20,000. 



SENDER: COMPLETE·THIS SECTION 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this car~ to the back of the mailpiece, 
or on the front If space permits. 

1. Article Addressed to; 

Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box45155 ' 
Salt Lake City, UT 84145-0155 

3. SeNice Type 

~ CertiJied Mail 
o Registered 

o Insured Mail 

4. Relltric:t"rl 

o Return Receipt for Merchandise 

o C.O.D. 

(Extra Fee) DYes 

2. Article Number. 

(rransfer from service Jabel) 7010 1870 0001 6412 9771 
PS Form 3811, February 2004 Domestic Return Receipt 102595·02·M·1540 

SENDER: COMPLETE THIS SECTION 

II Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

II Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

. ,": 
! ' 
, ', ', :, 

"Bureau of Land Managerili;mt 
Price Field Office 
Attn: Pah'icia A. Clabaugh, Field 
Manager 
l2$South 600 West 
Pnce, UT 84501 

, ' - 7'>"""}" 
COMPLETE THIS SECT/ON,ON DELIVERY 

::'-i.:·c.,.J: j 

A. Signature 

X~ 
I. I 

B. Rec.¢lyed by ( PfJnted Name) 

M· PVdMdl. 
D. Is delivery address different from item 1? 0 Yes 

If YES, enter delivery address below: ~o 

! "'S $tJu1~ loao LL)~ s, + 
. c7 ~ 

3. ~o/"ice Type 
r2!l.. Certified Mail 

o Registered 

o Insured Mail 

o Express Mail 
o Return Receipt for Merchandise 

o C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

• 2. Article Number 
(rransfer from service labeQ 7010 1870 0001 6412 9788 

PS Form 3811, February 2004 Domestic Return Receipt 102595,02·M·1540 

EXHIBiT fV\ 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF BILL BARRETT 
CORPORATION FOR AN ORDER APPROVING 
THE PRICKL Y PEAR UNIT FEDERAL 10-4 
WELL, LOCATED IN THE SEYISEYI OF SECTION 
10, TOWNSHIP 12 SOUTH, RANGE 14 EAST, 
SLM, CARBON COUNTY, UTAH, AS A CLASS II 
INJECTION WELL AND, IF AND AS NEEDED, 
GRANTING AN AQUIFER EXEMPTION FOR 
WASATCH AND MIDDLE WASATCH 
FORMATIONS 

NOTICE OF HEARING 

Docket No. 2012-041 

Cause No. UIC-384.1 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, 
will conduct a hearing on WEDNESDAY, DECEMBER 5, 2012, at 9:00 AM, or as soon 
thereafter as possible, in the auditorium of the Department of Natural Resources, 1594 West 
North Temple, Salt Lake City, Utah. 

The hearing will be conducted as a formal administrative adjudication in accordance with 
the rules of the Board as set forth in Utah Administrative Code R641 et seq. and as provided for 
in Utah Code Ann. § 40-6-1 et seq. and Utah Code Ann. § 63G-4-101 through 601. 

The purpose of the hearing will be for the Board to receive testimony and evidence 
regarding a Request for Agency Action that the Board enter an Order: 

1. Approving the conversion of the Prickly Pear Unit Federal 10-4 Well (the "Subject 
Well"), located in the SEY4SEY4 of Section 10, Township 12 South, Range 14 East, SLM, 
Carbon County, Utah, to a Class II injection well for the disposal of produced water at the 
zones indicated in its UIC-I form permit application and a maximum injection rate of 
3,250 psig as established by the step rate test; and 

2. Confirming the proposed injection will not endanger any drinking water source 
and therefore there is no need for an aquifer exemption or, alternatively, granting such an 
aquifer exemption for the proposed injection zones to the lateral extent of a I/2-mile 
radius around the Subject Well in accordance with Utah Admin. Code Rule R649-5-4; 
and 



3. Providing for such other and further relief as may be just and equitable under the 
circumstances. 

Objections to the Request for Agency Action must be filed with the Secretary of the 
Board at the address listed below no later than November 21, 2012. A party must file a timely 
written objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the 
State of Utah, or attorneys licensed to practice law in another jurisdiction which meet the rules 
of the Utah State Bar for practicing law before the Utah Courts. 

Persons interested in this matter may participate pursuant to the procedural rules of the 
Board. The Request for Agency Action, and any subsequent pleadings, may be inspected at the 
office of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call 
Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing date. 

DATED this 7th day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 

I uli(Y1\nn Cart ~ 
Board Secretary 
1594 West North Temple, Suite 1210 
Salt Lake City, Utah 84116 
(801) 538-5277 

2 



CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-041, Cause No. UIC-384.1 to be mailed via E-Mail, and First 
Class Mail, with postage prepaid, this 8th day of November, 2012, to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal 
Services, PLLC 
Attorney for Petitioner 
7090 Union Park Avenue, Suite 420 
Salt Lake City, UT 84047 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

3 

Bill Barrett Corporation 
Attention: Scot Donato, Manager -
Government Affairs 
1099 18th Street, Suite 2300 
Denver, CO 80202 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box 45155 
Salt Lake City, UT 84145-0155 

United States of America 
Bureau of Land Management 
Price Field Office 
Attn: Patricia A. Clabaugh, Field Manager 
120 South 600 West 
Price, UT 84501 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy ofthe foregoing NOTICE OF 
HEARING for Docket No. 2012-040, Cause No. UIC-384.1 to be PUBLISHED in the following 
newspapers on the following days: 

November 11, 2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 

November 13,2012: 
Sun Advocate, a newspaper of general circulation in Carbon County. 

4 



December 5, 2012 

AGENDA #4 
 
 

Docket No. 2010-027 Cause No. M/047/0090 A – In 
the Matter of the Request for Agency Action of 
Living Rivers, Petitioner; Division of Oil, Gas and 
Mining, Respondent – Request to Appeal the 
Decision of the Division of Oil, Gas and Mining 
Approving the Application of Earth Energy 
Resources to Conduct Tar Sands Mining and 
Reclamation Operations at the PR Springs Mine, 
Uintah County, Utah. 
 







































































































A u r e l i a  Walton 
603 td 60TH S t  
S e a t t l e ,  WA 98103-5603 

November 1.8, 2010 

Chairman Doug Johnson 
D i v i s i o n  o f  O i l ,  Gas & M in ing  
P.O. Box 145801 
S a l t  Lake C i t y ,  UT 84114-5801 

An urgent message from a concerned citizen. 

F I L E D  
NOV 1 8 2010 

SECRETMW, EOARD OF 
OR, GAS b MlNMG 

Dear Chairman Doug'Johnson, 

I am w r i t i n g  t o  urge you t o  deny t h e  pe rm i t  f o r  Ea r t h  Energy 
Resources t o  beg in  t h e  m in ing  o f  t a r  sands i n  Utah.  

You need o n ! y  look t o  Canada t o  see t h e  damage from t a r  sands 
m in ing .  I n  A l b e r t a ,  t h e  t a r  sand m in ing  by Ea r t h  Energy Resources 
and o t h e r  companies was c a l l e d  t h e  "most d e s t r u c t i v e  p r o j e c t  on 
e a r t h .  " 

I t  lays  waste t o  vas t  areas o f  w i l d e r n e s s ,  c o n t r i b u t e s  t o  
a c i d  r a i n  and produces 82 percent  more greenhouse gases t han  
conven t iona l  o i l  p roduc t i on .  And now i t ' s  coming t o  t h e  U.S. 

I n  September, your D i v i s i o n  o f  O i l ,  Gas and M in ing  approved a 
proposal  by Ea r t h  Energy Resources t o  beg in  a 62 -ac re  t a r  sand's 
mine i n  eas te rn  U t a h ' s  Book C l i f f s ,  a rugged r e g i o n  o f  canyons and 
mesas where e l k ,  b l a c k  bears and w i l d  horses roam. 

The Utah-based envi ronmental  group L i v i n g  R i ve r s  has appealed 
t h e  p e r m i t .  I u rge  you t o  uphold t h e  appeal and keep t h e  
env i r onmen ta l l y  l e t h a l  t a r  sands i n d u s t r y  o u t  o f  t h e  U.S. 

Please l e t  me know how you in tend  t o  address t h i s  issue.  

S i n c e r e l y ,  

Aure l i a Wa.1 t o n  

*This letter represents approximately 12,000 identical letters 
received between November 18, 2010, and January 19, 2011. 

CillSnLetters are a service of CREDO:" 
2928 06/10 @Printed an chlorine-lree, 100% post-consumer recycled paper with say-based ink D2010 CREDO 

CREDO I more than a network. 
a movement. 

JCARTER
Text Box
**This letter represents approximately 12,000 identical letters received between November 18, 2010, and January 19, 2011. 











































































































































CERTIFICATE OF SERVICE 
 
I hereby certify that on this 7th day of January, 2011, I served a true and correct copy of this 
prepared direct testimony of Charles H. Norris to each of the following persons via email: 
 
Mike Johnson 
Assistant Utah Attorney General 
Counsel for Board of Oil, Gas and Mining 
1594 West North Temple St. # 300 
Salt Lake City, UT 84118 
mikejohnson@utah.gov 
 
A. John Davis 
Holme Roberts & Owen, LLP 
299 South Main, Ste 1800 
Salt Lake City, UT 84111 
John.Davis@hro.com 
 
Steven Alder 
Utah Assistant Attorney General 
1594 West North Temple 
Salt Lake City, UT 84114 
stevealder@utah.gov 
 

 
        ROB DUBUC 
 
 

  



IN THE MATTER OF THE REQUEST :   
FOR AGENCY ACTION OF LIVING  :  
RIVERS TO APPEAL THE DECISION :           
BY THE DIVISION OF OIL, GAS AND :  
MINING TO APPROVE THE  :  
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Q.  PLEASE STATE YOUR NAME? 

A.  My name is Charles H. Norris 

 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION? 

A. I am a geologist with Geo-Hydro, Inc. (GHI), a Colorado corporation of which I am 

majority stockholder.  My office is located at 1928 E 14th Avenue, Denver, CO 80206. 

 

Q. WHAT IS YOUR EDUCATIONAL BACKGROUND? 

A. I received a B.S. with Honors and with distinction in geology from the University of 

Illinois at Urbana-Champaign in 1969.  I received an M.S. in geology from the University of 

Washington in Seattle.  In 1970 I enrolled in a PhD program in geology at the University of 

Illinois at Urbana-Champaign with a concentration in hydrogeology, where I completed course 

work and passed the preliminary examination on thesis research.  I did not finish or defend my 

dissertation.  During my M.S. and PhD studies I was supported by a National Science 

Foundation graduate fellowship. 

 

Q. BRIEFLY, WHAT IS YOUR EMPLOYMENT BACKGROUND? 

A. The first 15 years of my professional career, from 1972 through 1986, were in the 

petroleum industry.  I worked for several major corporations (Shell, Amoco International, 

Tenneco), a number of small and intermediate independent companies, and from 1982 to 1986 

owned and operated Emerald Gas and Oil.  Following that, I held a non-teaching faculty 

appointment 1987 to 1992 with the Laboratory for Supercomputing in Hydrogeology in the 
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Geology Department at the University of Illinois at Urbana-Champaign.  I then concentrated on 

consulting in geology and hydrogeology, first as Director of Hydrogeology in Denver for what 

was then HydroSearch (now part of Geotrans) and, since 1994, as founder and owner of GHI.   

 

Q. WHAT TYPE OF WORK DO YOU DO WITH GHI? 

A. I provide consulting services in geology and hydrogeology.  Through the years I have 

specialized in hydrogeology, with particular training and experience in geochemistry and 

modeling of both flow and water quality.  My client mix has included local citizens’ groups, 

regional and local environmental organizations, hard rock and coal mining companies, utility 

companies, other consulting companies, and municipal, state, and federal agencies.  Technical 

projects have included permitting, review of permit applications, water resource development, 

expert testimony, and contamination delineation, forensics, and remediation. 

 

Q. DO YOU HOLD ANY LICENSES OR REGISTRATIONS, AND, IF SO, WHERE? 

A. I have been a licensed Professional Geologist in Utah since 2003.  I am also licensed or 

registered as a Professional or Certified Geologist in Wyoming, Illinois, Indiana, Pennsylvania, 

Kentucky, Wisconsin, and Virginia. 

 

Q. DO YOU HOLD MEMBERSHIPS IN ANY PROFESSIONAL ORGANIZATIONS? 

A. I am a decades-long member of both the National Ground Water Association and the 

Colorado Ground Water Association (CGWA).  I am currently a Board member of CGWA and in 

years past have served as Vice President and President. 
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Q. COULD YOU DESCRIBE GENERALLY YOUR EXPERIENCE IN PROVIDING 

EXPERT TESTIMONY? 

A. I have testified before municipalities, counties, various State Boards, Colorado Water 

Court, a Federal administrative hearing, and Federal District Courts.  In the spring of 2010, I 

testified at a deposition and hearing before the Utah Board of Oil, Gas and Mining (Board) in the 

Alton Mining appeal. 

 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 

A. I am testifying on behalf of Living Rivers. 

 

II. PURPOSE AND SUMMARY OF TESTIMONY 11 
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Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

A. The purpose of my testimony is to provide expert review and opinions pertinent to 

portions of the Board’s consideration of the petition filed by Living Rivers appealing the 

approval by Division of Oil, Gas, and Mining (DOGM) of the Earth Energy Resources (EER) 

Notice of Intent to Commence Large Mining Operations, M0470090 (NOI). 

 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 

A. The NOI submitted by EER should not have been approved.  The NOI is not yet 

complete and accurate, despite repeated reviews by DOGM staff.  Key elements of the approval 

result from acceptance by DOGM staff of unsubstantiated assertions by EER to State agencies.  

Elements of the approval result from acceptance by DOGM staff of assertions by EER that rely 
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upon outdated and/or irrelevant concepts, methodologies, or protocols now known to be 

irrelevant for the applications for which they are used in the NOI.  Elements of the approval 

result from acceptance by DOGM staff of assertions by EER that are contradicted by the data 

proffered by EER in support of the NOI. 

 

My testimony will focus on three areas where these deficiencies and insufficiencies are 

most evident.  First, my testimony will address the process materials and methods for extracting 

the bitumen from the ore rock.  Second, I will testify to the certainty that leachate will be 

generated in and from the waste rock – both processed ore rock and interburden/overburden 

waste rock (IBOB) – and that the leachate will migrate from the mine and impact ground and/or 

surface water as a result.  Finally, I will testify that the NOI, and the data it incorporates, 

provides no information relevant to the characteristics of the leachate that will form and no 

information from which EER, DOGM, other Utah agencies, or the public can divine the 

composition of the leachate.  

 

III. MATERIALS REVIEWED AND RELIED UPON 16 
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Q. UPON WHICH MATERIALS DO YOU RELY IN FORMULATING THE OPINIONS 

TO WHICH YOU TESTIFY? 

A. Materials upon which I rely fall into four general categories.  First, I rely on the 

application materials and decision documents from Utah agencies relating to the submission and 

approval of the NOI.  All of these documents were provided to Living Rivers by DOGM.  

Second, there are materials from the general body of traditionally published technical and 
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scientific articles and research pertinent to the issues in this proceeding.  Third, there are general, 

web-published materials to improve my understanding of the extraction process proposed for the 

intended mining.  Fourth, there is the collective body of information and understanding that 

constitutes personal education and experience.   

 

Q. WITH RESPECT TO THIS FIRST CATEGORY OF MATERIALS, WHAT AGENCY- 

AND NOI-RELATED MATERIALS DID YOU REVIEW AND RELY UPON TO 

FORMULATE THE OPINIONS TO WHICH YOU TESTIFY? 

A. These materials include the following: 

1. 20070824 Analyses Reports by American Western Analytical Laboratories (AWAL) to EER 10 

for samples from Asphalt Ridge, with related email traffic. (20070824 AWAL to EER).  

20070824 is the year, month and day of the document 

2. 2008103 EER NOI, edited for public review, with large portions of data and discussion 13 

withheld as confidential.  Neither EER nor DOGM would release any “confidential” 

information to Living Rivers.  As a result, I was not able to review any of the confidential 

information that was allegedly included in or cited by the NOI. 

3. DOGM approval of EER NOI 17 

4. 20080222 EER “PR Spring Operation ...Permit-by-Rule Demonstration” (PBR Demo), text. 18 

5. 20080324 DWQ Permit-by-Rule determination (DWQ PBR) 19 

6. 20110103 EER Response to 1st request for production (EER 1st Resp) 20 

7. 20110104 email from Machlis to Dubuc (20110104 email) 21 
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Q. WITH RESPECT TO THE SECOND CATEGORY OF MATERIALS, WHAT 

PUBLISHED TECHNICAL AND SCIENTIFIC MATERIALS DID YOU REVIEW AND RELY 

UPON TO FORMULATE THE OPINIONS TO WHICH YOU TESTIFY? 

A. These materials include the following: 

1. 20061212 Helms and Thorneloe, Developments in Leach Testing 5 

2. 20030618 Dzombak, Science Advisory Board of USEPA, TCLP Consultation Summary 6 

3. 20080700 Sanchez, Kosson, et al., Characterization of CCR …, EPA/600/R-08-77 7 

4. 20091200 Kosson, Sanchez, et al., Characterization of CCR …, EPA/600/R-09-151 8 

5. 20030512 Helms, Background Discussion for SAB Consultation on Leach Testing 9 

6. 2003/06/03 Al-Abed, Summary of ORD Research Plan on the Leaching of Metals from …, 10 

EPA Office of Research and Development 11 

7. Al-Abed, Roadmap for Current and Long-Term Research on Waste Leaching, USEPA Office 12 

of Research and Development 13 

8. 20091009 Thorneloe, Kosson, et al., Improved Leaching Test Methods …, Proceedings. 14 

9. 20020000 Kosson, van der Sloot, et al., An Integrated Framework for Evaluating Leaching in 15 

Waste …, EPA-HQ-RCRA-2009-0640-0060 16 

10.20030617 Thorneloe, Application of Leaching Protocol to …, US EPA Office of Research and 17 

Development 18 

 

Q. WITH RESPECT TO THE THIRD CATEGORY OF MATERIALS, WHAT GENERAL, 

WEB-PUBLISHED MATERIALS DID YOU REVIEW AND RELY UPON TO FORMULATE 

THE OPINIONS TO WHICH YOU TESTIFY? 
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1 A. These materials include the following: 

1. http://www.earthenergyresources.com/technology.htm  2 

2. http://www.earthenergyresources.com/faq.htm  3 

3. http://www.earthenergyresources.com/current_news_28.htm  4 

4. http://www.allbusiness.com/business-planning-structures/starting-a-business/1132222-1.html  5 

5. http://repository.icse.utah.edu/dspace/bitstream/123456789/5230/1/Snarr_OilSands_09.pdf  6 

6. http://www.canadianminingjournal.com/issues/story.aspx?aid=1000386577  7 

7. http://www2.macleans.ca/2010/06/24/another-alberta-apocalypse/  8 

8. http://www.globe-net.com/articles/2010/september/15/canadian-energy-start-up-at-centre-of-9 

us-oil-sands-fight.aspx?sub=15  10 

9. http://www.peteducation.com/article.cfm?c=2&aid=2281 11 

10. http://en.wikipedia.org/wiki/Limonene#Safety  12 

13 
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18 

Q. WITH RESPECT TO THE FOURTH CATEGORY OF MATERIALS, WHAT ASPECTS 

OF YOUR EXPERIENCE AND EDUCATION DID YOU PARTICULARLY RELY UPON TO 

FORMULATE THE OPINIONS TO WHICH YOU TESTIFY? 

A. Most relevant to my evaluation of EER’s proposed mining and waste disposal are my 

years of experience working with and on waste characterization, geochemical modeling, mine 

permitting and remediation, site characterization, and water resources in the arid west.  In 

addition, I relied upon the following treatises: Groundwater by Freeze and Cherry, Aqueous 19 

20 

21 

22 

Environmental Geochemistry by Langmuir, and Geochemical Reaction Modeling by Bethke. 
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Q. DO THE DOCUMENTS YOU HAVE REVIEWED PROVIDE A CLEAR AND 

DISTINCT UNDERSTANDING OF THE MATERIALS AND PROCESS(ES) THAT WILL BE 

USED TO EXTRACT THE BITUMEN FROM THE ORE ROCK AT THE PROPOSED MINE-

MOUTH PROCESSING TRAIN? 

A. Unfortunately, they do not. 

 

Q. COULD YOU EXPLAIN WHAT YOU MEAN? 

A. The materials that I reviewed pertinent to the extraction process include the NOI, the 

PBR Demo, and the above-cited web-published documents and articles about the Ophus Process, 

EER's commercial and public term for the extraction process.  Collectively, these documents 

appear to provide a fairly clear and consistent picture of the process(es) used to extract the 

bitumen from the ore rock.   

 

Particular to the process to be used at the EER site, there is no information that identifies 

the chemical(s) that is (are) to be used is (are), and the vocabulary used to describe the 

chemical(s) is inconsistent from one publically available source to another and even within some 

sources.  An understanding or prediction of the impact to human health and the environment by 

the chemical(s) used to extract the bitumen is difficult when the specific chemical(s) are not 

identified and such basic characterization of the chemical(s) as Material Safety Data Sheet(s) 

(MSDS) is withheld.  It also appears that the chemical(s) to be used, if not details of the 

process(es), are a moving target and have changed over time. 
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Q. WHAT ARE SOME OF THE TERMS USED TO DESCRIBE THE CHEMICAL(S) 

USED FOR EXTRACTING THE BITUMEN? 

A. Within the NOI, there is appears to be a distinction between an extracting chemical and 

an emulsion that is used for the actual extraction.  An emulsion is an intimate blend of two 

liquids that remain maintain separate phases, but can move and flow as a single fluid.  

Vinaigrette is an example of an emulsion.  The extracting chemical is alternatively described as a 

solvent, a cleaning chemical, and a process chemical.  The extracting chemical is characterized 

as stable, colorless, volatile, negligibly soluble in water, combustible and explosive.  This 

extracting chemical is required to be blended with unknown, uncharacterized additives to form a 

cleaning emulsion or the cleaning emulsion form.  The emulsion is characterized as non-

explosive and of low flammability.  It is also acknowledged that the emulsion has not been 

established to be biodegradable. 

 

Within the PBR Demo, the descriptive language is similar to that in the NOI.  It describes 

a cleaning emulsion that is insoluble in water, that rapidly evaporates and that may not be 

biodegradable.  An MSDS for the emulsion purportedly was provided to Division of Water 

Quality (DWQ) but has not been provided to the public.  In addition to cleaning emulsion, 

descriptive terms include cleaning chemical, cleaning agent, and flammable process chemical. 

 

The representation of the extracting agent to the general public through the EER website 

and industry news outlets is substantially more varied.  Language includes proprietary catalyst, 

Ophus catalyst, catalyst, environmentally friendly extraction chemical, biodegradable solvent, 

10 
 



proprietary solvent, agricultural by-product, biodegradable and environmentally friendly 

chemical, and citrus-based solvent.   
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Q. WHAT IS THE SIGNIFICANCE OF BLENDING ADDITIONAL CHEMICALS TO 

FORM A CLEANING EMULSION? 

A. The NOI and the PBR Demo describe bonding between the extraction chemical and the 

bitumen during extraction.  Separation of the extracted bitumen from the process stream 

simultaneously removes the bound extracting chemical from the process stream.  The removal of 

the extracting chemical from the process water as bitumen is extracted correspondingly reduces 

its concentration in post-extraction water.  The NOI and the PBR Demo do not describe the fate 

of the chemical additives.  Presumably the additives remain in the post-extraction water at their 

full concentrations.   

 

Much of the post-extraction water is recycled for reuse.  However, a significant portion, 

around 116 gallons per minute (gpm), is entrained within the spent ore rock and disposed of in 

the mine.  While the extraction chemical will be partially depleted within the disposed water, the 

disposed water will still contain the full strength of the emulsion-creating additive(s).  The 

impacts of these additives to water, the environment, livestock, or even human health cannot be 

quantified until the compositions, concentrations and characteristics of the emulsion-creating 

chemical(s) are released. 

 

Q. WHAT DID YOU MEAN WHEN YOU INDICATED THE EXTRACTION PROCESS 

WAS A MOVING TARGET? 
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A. EER apparently no longer will use the extraction process that is described in the NOI and 

PBR Demo.  In its response to discovery production requests (EER 1st Resp), EER asserted that 

the use of an emulsion is now “unnecessary and will not be used as part of the Ophus process.”  

As described in the NOI, the emulsion was “required” and at least served the purpose of 

converting the extraction chemical from a liquid that was highly volatile, flammable, and 

explosive into a fluid that was much less volatile and non-explosive.  If one assumes EER did 

know the characteristics of the extraction chemical at the time the NOI was written, either EER 

is now willing to accept previously unacceptable work place risks, or the process is using a 

different extraction chemical, one with different chemical and physical properties. 

 

In a follow-up reply to Living Rivers’ request for clarification of EER’s discovery 

response (20110104 email), EER stated, “Earth Energy does intend to use the terpene component 

in the Ophus process, but Earth Energy no longer intends to use a separate stabilizer in the 

Ophus process.”  It is unclear what “the terpene component” is and its relationship to the original 

extracting chemical.  If it is the same compound, then EER apparently is for some reason more 

comfortable with its dangers. 

 

Q. DOES THE TERM “TERPENE COMPONENT” PROVIDE ANY INSIGHT INTO THE 

NATURE OF THE ACTIVE CHEMICAL IN THE EXTRACTION PROCESS? 

A. The use of the term “terpene” narrows somewhat the range of speculation regarding the 

“magic ingredient” used in the Ophus Process, but it still leaves a wide range.  Terpenes are 

hydrocarbon chains that can be biologically produced by a variety of plants.  They serve as 

structural components in a wide variety of complex molecules.  Among organic chemicals 
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containing terpene(s) are fragrant light organic oils produced by fruits, including citrus fruits.  

Thus, the oblique references from the EER website and quotes in industrial press to an 

agricultural by-product, and to the citrus-based solvent are consistent with the terpene 

component.  Much of the language used to describe the active extraction chemical is consistent if 

the chemical now being used in the Ophus Process is a form or mix of oils from citrus peals. 

 

Q. WHAT MIGHT BE THE GENERAL CHARACTERISTICS OF THE EXTRATION 

CHEMICAL IF IT IS A FORMULATION OF CITRUS OILS? 

A. The chemical characteristics of each citrus oil will vary some from other citrus oils.  

Generally, citrus oils are highly flammable, highly volatile, and explosive.  They are also quite 

fragrant.  One commonly used citrus oil extract (from orange peel) is D-limonene  (CAS number 

5989-27-5).  It is used as industrial solvent, as household cleaning fluid, and in cosmetics.  It is 

also used as an insecticide.  Citrus oil extracts (limonene and linlool) are lethally toxic to 

household pets, to cats more so than dogs.   If the Ophus Process active ingredient is citrus oil, or 

a derivative thereof, it should be taken seriously as both as a work place and toxicity risk.  The 

NOI is mute on both issues. 
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V. POTENTIAL FOR LEACHATE GENERATION 18 
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Q. WHERE WILL PROCESSED ORE ROCK BE DISPOSED AT THE MINE? 

A. It will initially be co-disposed with IBOB outside the mine pit.  Once the mine 

excavation is sufficiently large, the processed or rock will be disposed within the pit. 
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Q. WHAT IS THE REPRESENTATION BY EER OF THE WATER CONTENT IN THE 

PROCESSED ORE ROCK? 

A. Within the NOI and the PRP Demo, EER provides various numeric estimates of the water 

content of the processed ore rock as percent water.  The range of water content is generally 

within the range of 10 to 20 percent.   

 

The most commonly used qualitative phrase is that the processed ore rock will be damp 

or damp-dry.  The perception of low water content in the disposed processed ore rock is further 

developed in the web-published commentary as well, using the terms dry tailings, damp-dry, no 

wet tailings, and damp. 

 

Q. WHAT ARE THE IMPLICATIONS OF THE EER REPRESENTATIONS OF WATER 

CONTENT WITH RESPECT TO LEACHATE GENERATION? 

A. The numeric quantification of the water content in the processed ore rock is inconsistent 

with the qualitative verbal description.  The numeric characterization describes high water 

content and the verbal characterization describes low water content.   

 

If the processed ore rock contains substantial water at the time of disposal, that water can 

migrate to the bottom of the disposed mass and leachate generation begins immediately.  The 

higher the water content in the disposed waste, the higher the volume of immediate leachate 

generation and the sooner migration will occur from the disposal area.  If the processed ore rock 

contains little water, leachate formation and migration from the disposal area will develop only 

after sufficient non-process water enters the disposal area allow migration. 
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Q. LET’S EXAMINE EACH OF THOSE CHARACTERIZATIONS.  IS THE “DAMP-

DRY” CHARACTERIZATION OF THE PROCESSED ACCURATE? 

A. No, absolutely not. 

 

Q. WHY NOT?   

A. The quantitative data in the NOI and the PBR DEMO do not characterize a dry or even 

relatively dry waste.  The data, in fact, document porous, unconsolidated sediment that is 

virtually saturated completely with water. 

 

Consider the data presented in both the NOI and the PBR Demo.  A daily run of 2000 

barrels of extracted bitumen processes 3000 to 3500 tons per day of ore rock (NOI, p. 16).  The 

bitumen recovered from the ore rock constitutes 10-12% by weight of the ore rock (NOI p.14).   

If the average, 11%, is used to characterize the bitumen recovery, processing 3000 to 3500 tons 

per day produces 2670 to 3115 tons per day of spent ore for disposal.   

 

Water consumption (entrained moisture with the processed ore being disposed in the 

mine) for a production run of 2000 bbl/d of product is 116 gpm (NOI, p. 17), or 167,040 gallons 

per day (gpd).  This is equivalent to 668 tons/day of water being disposed in the mine.  

Combining the water and processed ore waste streams, the daily total disposal is between 3338 

and 4663 tons, of which water is 668 tons.  These daily-run estimates generate a mass-based 

water content in the processed ore rock of between 20% and 14%, verifying both the numeric 

values reported in the NOI and verifying that the reported values in the NOI are mass-based 

water content values. 
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Water movement through sediments is a function of the portion of pore spaces occupied 

by water.  It is not a function of the relative masses of rock and water.  To appreciate how wet 

this waste stream is, the mass-based water content must be converted to volume-based water 

content.  Based upon mass ratios, there is between 4.0-fold and 4.7-fold as much rock as there is 

water; i.e., water is a significant but minor mass component of the waste.  But, the rock fraction 

is characterized as predominantly quartz, which has a specific gravity of 2.65.  Water has a 

specific gravity of 1.  Converting the mass ratios to volume ratios, there is only between 1.5-fold 

and 1.8-fold as much rock volume as there is water volume.   

 

These volume ratios between sand and water document water-filled porosity of a very 

unconconsolided sand (35% + porosity).  They do not represent damp-dry sediments, and they 

become damp-dry to touch only because water does free-drain away from the surface almost 

immediately, like a wave into beach sand.  One can readily build a sand castle at a real beach, 

forming damp-dry sand into turrets minutes after water from the last wave has ebbed away.  No 

one would reasonably postulate the beach sediment as anything other than the upper surface of a 

free-draining system. 

 

Q. IS THERE ANY EVIDENCE IN THE RECORD THAT DEMONSTATES THAT THE 

PROCESSED ORE ROCK DATA SHOW HIGH SATURATIONS AND FREE-DRAINING 

POTENTIAL FOR THE WATER ENTRAINED WITH THE PROCESSED ORE ROCK, AND 

IF SO, WHERE? 
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A. Yes, there is.   In August 2007, EER sent ore and processed ore samples to AWAL of a 

variety of analyses (20070824 AWAL to EER).  On the day of shipping, August 8, 2007, Barclay 

Cuthbert (EER) emailed Lynn Turner (AWAL) describing the shipment.  That email said in part, 

“The processed sand and processed fines samples contain significant percentages of water (up to 

22%) and some separation of the water from the sand matrix typically occurs after the sand or 

fines samples have sat for a period of time.” 

 

Q. WHAT IS THE SIGNIFICANCE OF THE PLACEMENT OF FULLY SATURATED 

SEDIMENTS IN THE DISPOSAL AREAS OF THE MINE? 

A. It means there is a high volume of mobile water being transported into the waste disposal 

areas along with the solid waste.  Not only is the water immediately available to react with the 

solid wastes forming leachate, there is no waiting time of years or decades to reach a mobile 

saturation.   The initial mobile water is introduced with the spent ore rock in sufficient volume to 

be immediately mobile and migrate as leachate, whether downward through the bottom of the 

mine pit or laterally over the lip, depending on the pit configuration. 

 

Q. WHAT IS THE EER REPRESENTATION OF WHERE OR HOW LEACHATE WILL 

MIGRATE FROM THE SITE? 

A. The EER representation of migration from the intended mine is that it will not migrate 

from the site.  The EER representation assumes that little or no entrained water will be placed in 

the mine and much of what is placed there will evaporate during or immediately following 

placement.  EER represents that precipitation in the area of the mine is so limited that the water 

will virtually all be lost to evaporation, uptake by reestablished vegetation after reclamation or 

17 
 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

run-off as surface discharge after reclamation.  EER further represents that were some amount of 

water were to infiltrate, it would be trapped within the confines of the pit due to the design of the 

pit so that the bottom of the pit is always below the rim.  Finally, EER represents that the low 

permeability of the native strata under the mine would preclude downward migration as 

groundwater. 

 

Q. IS THAT REPRESENTATION ACCURATE OR POSSIBLE, AND IF NOT, WOULD 

YOU PLEASE EXPLAIN? 

A. No, the representation is neither accurate nor possible.  The issue would not be whether 

leachate would leak and migrate, only when.  Even the proverbial de minimus infiltration rate 

will produce sufficient saturation to migrate given sufficient time.  That water will migrate from 

the bottom of the pit if there is sufficient head and permeability.  If water cannot move through 

the floor of the pit, eventually water levels within the closed pit will reach a low point on the rim 

of the excavation and lateral migration from the pooled leachate will begin. 

 

However, hypothetical consideration of the EER representation is unnecessary, because 

its assumptions are clearly inappropriate.  As described earlier in my testimony, the disposed 

waste is so waterlogged that the pit of the mine will be filled with water (leachate) virtually as 

fast as the pit is filled with processed ore rock.  Migration through the bottom or sides of the pit 

can start virtually immediate.  If process water is introduced faster than it can infiltrate through 

the bottom and sides, water levels within the pit will rise high enough to migrate over the lip.  

Before this, however, water-bearing processed ore is being disposed outside of the pit.  Water 

draining from this processed ore need not collect to any height to migrate away from the disposal 
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area. 

 

Q. ARE THERE DATA TO SUGGEST THAT INFILTRATION OF WATER FROM THE 

BASE OF THE MINE THROUGH NATIVE STRATA IS POSSIBLE AND WOULD YOU 

PLEASE EXPLAIN YOUR ANSWER? 

A. Yes, there are such data.  Evidence of the opportunity for water to migrate through the 

native strata is found in both the NOI and the PRP DEMO.  Both documents describe springs and 

seeps in the vicinity of the intended mining and the hydrologic conditions under which they 

occur.  The springs demonstrate shallow hydrologic flow systems that can only exist if there are 

pathways for precipitation that fall in the area to migrate into the native strata and laterally to 

discharge where seeps and springs are located.  The characterization of the intended mining area 

is deficient in that little if any effort was made to establish site-specific shallow characteristics.  

But, the data from the general area proposed for mining leaves no doubt that there are pathways 

at the surface for migration into and through the native strata. 

 

Q. IS THERE EVIDENCE THAT INFILTRATION DOWNWARD THROUGH NATIVE 

STRATA IS PROBABLE AND WOULD YOU PLEASE EXPLAIN? 

A. Yes, I believe there is.  The NOI and the PRP DEMO both describe the intent to line 

holding ponds with synthetic (HDPE) liners, for the express purpose of preventing water loss 

due to infiltration into the native strata beneath the ponds.  The documents are explicit that the 

liners are not for water quality or pollution control, only for infiltration control.  The use of 

synthetic liners for ponds is not cheap; the cost would not be incurred unless there were a real 

perceived need that such infiltration would likely occur.  It is a reasonable presumption that this 
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expense is budgeted because of EER's full expectation is that without synthetic liners, ponds at 

this mine would not hold water. 

 

Q. WILL LEACHATE BE GENERATED AT THE SITE, AND, IF SO, WHEN? 

A. Yes leachate at this mine.  It will be generated on the first day that processed ore rock 

with entrained process water is placed on the site, and every day thereafter. 

 

Q. WHAT WILL BE THE FATE OF ANY LEACHATE THAT IS GENERATED AT THE 

SITE? 

A. The leachate will migrate away from the intended mine as soon as it finds an available 

pathway and there is a hydraulic gradient to move it through that pathway.  Since free-draining 

water will exist in the processed ore rock at the time of disposal, vertical migration downward 

will begin immediately.  Lateral migration will occur as soon as a lateral migration path is 

available.  Because the processed ore rock is so fully saturated, lateral migration from the intend 

mine can be expected soon after waste levels within the pit find a pathway either into underlying 

or adjacent strata or reaches the elevation of the lip of the pit. 

 

Q. CAN THE LOCATION, TIMING, AND RELATIVE MAGNITUDE OF ANY 

LEACHATE MIGRATION FROM THE SITE BE PREDICTED? 

A. Unfortunately, due to the lack of site-specific characterization of hydrogeology and mine 

configuration, specifics cannot be provided with respect to identifiable paths of migration, 

projected times of migration, or the relative importance of vertical to lateral migration.  Without 

the site-specific characterization, there cannot be and there is no monitoring program that will 
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timely confirm the migration.  So, even though leachate migration begins immediately, EER, 

DOGM, the public, and the environment will have to wait until any problems are evident, when 

and where they become evident. 

 

VI. CHARACTERIZATION OF LEACHATES FROM WASTE MATERIALS 5 
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Q. HAVE YOU REVIEWED THE LEACHING TEST DATA PROCURED BY EER AS 

PART OF IT'S PREPARATION OF THE NOI AND THE PBR DEMO? 

A. Yes, I have.  I have reviewed the 2005 analytical data from PR Spring as it is presented in 

the PBR DEMO.  I have reviewed the 2007 analytical data as it is presented in the PBR DEMO 

and reviewed it in the analyses reports from AWAL to EER for the Asphalt Ridge samples 

(20070824 AWAL to EER).  Included with the latter analyses were email communications 

related to the samples and the analyses. 

 

Q. PLEASE SUMMARIZE YOUR ANALYSIS OF THIS ANALYTICAL DATA? 

A. The tests that EER had run for waste and leachate characterization in 2005 and 2007 are 

remarkable primarily in the number and variety of ways that they were improperly conducted. 

 

Q. IN WHAT WAY WERE THESE TESTS IMPROPERLY CONDUCTED? 

A. Properly conducting these requires that the analyses be performed prior to the expiration 

of applicable holding times.  It requires that the laboratory analyses be performed correctly and 

reported at concentration levels that are of interest.  As described in the PBR DEMO (pp. 8-12), 

these procedures were not generally followed. 
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As a result of the failure to follow appropriate procedures in both the 2005 and 2007 

sampling programs, few defensible data were produced.  Volatile and semi-volatile organic 

analyses were compromised by air space in sampling jars, exceeding holding times getting the 

samples to the laboratory, or exceeding holding times at the laboratory.  Some metal analyses 

could not be compared against a desired standard because the reporting limits for the tests 

exceeded the standard of comparison.  An analysis for Total Dissolved Solids (TDS) specifically 

requested by DWQ could not be used because the test was run using inappropriate methods.  

With respect to TDS, EER acknowledges, “The expected TDS of leachate that might develop 

from the processed oil sands is not known, …”  Although TDS is a major consideration in a 

determination of permit-by-rule, EER did submit its demonstration without it. 

 

Q. WHAT DO THESE ANALYSES CONVEY ABOUT THE LEACHATE THAT WILL 

FORM AT THE PROPOSED MINE? 

A. Nothing.  Nor could they have.  Even had the sampling, sample preservation, holding 

times, analytical methods, reporting units and detection limits been performed properly, these 

analyses would convey nothing about the leachate that will form in the disposed wastes at the 

intended mine.  These tests were not designed to simulate field leachate concentrations, are not 

capable of simulating field leachates and are not appropriately used for that purpose. 

 

Q. IS THE TCLP THE TEST DESIGNATED BY USEPA FOR DETERMINING 

LEACHATE COMPOSITION? 

A. No, it is not.  It is the specified test protocol to determine whether a waste is “hazardous 
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by characteristic” for a limited list of constituents with respect to management of that waste 

under the rubric of Subtitle C or Subtitle D of RCRA.  It was developed for that purpose and it is 

useful for that purpose. 

 

Through the years, a myriad of other uses for the TCLP, and for derivatives of the TCLP 

such as the SPLP or the ASTM shake test.  Although uses of the TCLP and its derivatives can be 

defensible for indexing and screening purposes analogous to that of the hazardous waste 

screening, these tests cannot appropriately be used for estimating leachate that will form in 

wastes disposed in the environment.  The tests simply are incapable of doing that. 

 

Q. IS IT GENERALLY RECOGNIZED THAT THE TCLP/SPLP TESTS CANNOT 

PREDICT LEACHATES THAT FORM IN THE FIELD? 

A. It is becoming generally recognized that TCLP/SPLP tests cannot predict leachates that 

form in the field, and certainly at the federal level the limitations of these tests in that respect 

have been recognized.  For years, mining regulators have known that a test like the TCLP cannot 

assess leachates that will develop in spoil or tailing wastes that contain reactive minerals, for 

example.  Certainly, a coal mining application that proposed to use the TCLP or SPLP as a 

predictor of the potential acid mine drainage would be summarily rejected. 

 

The limitations of the TCLP and derivative tests have been known and described by the 

Science Advisory Board of the U.S. EPA since the early 1990s.  In part due to the increasing 

concern over placement practices for coal combustion waste (CCW), the dissemination of data 

about and appreciation of the limits have increased.  EER’s lab is clearly aware of limitations of 
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the SPLP test.  In the 20070723 email from Pat Noteboom (AWAL) to Barclay Cuthbert (EER), 

AWAL made it clear that, “SPLP alone is ambiguous.  It is a leaching procedure which must be 

followed up [with] an analysis.” 

 

In Section III of my testimony, I have provided a number of published technical and 

scientific references that address the limitations as they are understood today. 

 

Q. HAS THE U.S. EPA ESTABLISHED A TEST PROTOCOL FOR PREDICTING FIELD 

LEACHATE COMPOSITIONS THAT WILL FORM AT DISPOSAL SITES? 

A. It has not yet done so.  It provides a guideline in the risk assessment of CCW disposal 

facilities at power plants with respect to which types of data are most reliable with respect to 

estimating leachate compositions.  The data source deemed most reliable is the sampling of field 

leachate from an existing disposals location of the waste itself, if such a disposal site exists.  The 

data deemed least reliable are TCLP/SPLP analyses.  The current approach emphasizes the use of 

leaching tests with high solid to liquid ratios and/or long duration tests because such conditions 

are likelier to allow equilibrium reactions to develop, as they do in the field. 

 

Q. HOW CAN ONE REACH SOME UNDERSTANDING OF LEACHATES THAT MAY 

FORM IN THE FIELD AT A FACILITY LIKE THAT AT THE PROPOSED MINE? 

A. An evaluation of six steps can produce in-depth understanding of the leachate that is 

likely to form.  The first step is an elemental bulk analysis of the waste materials involved.  For 

the proposed mine, this would include the processed sand and fines of ore rock and the IBOB.  

The second step is a mineralogical analysis of the waste materials to determine the phase 
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distribution of elemental composition.  For example, it is important to understand whether sulfur 

is found in organic sulfates or in metal sulfides to project weathering impacts.  The third step is 

to analyze fully the process water that will be initially entrained in the waste.  The fourth step is 

a leaching test attempting to simulate site-specific conditions to assess initial leachate 

composition.  A multi-pass, column leaching test might be appropriate.  The fifth step would be 

an analysis of any receiving waters for migrating leachate.  The final step would be computer 

simulations of the effects of time dependent changes in the waste, such as those resulting from 

oxidation and weathering of the waste. 

 

Q. ISN'T THE ASSESSMENT SEQUENCE YOU DESCRIBE FAR BEYOND ANYTHING 

DONE TODAY TO FOR SIMILAR ACTIVITIES, AND FAR TOO EXPENSIVE? 

A. Properly designed and run, this leachate characterization would not be substantially more 

expensive that what was done for this operation, which produced little or no usable data of any 

kind and no understanding of expected leachate composition. The proposal would have the 

benefit of producing information that could be used and relied upon to demonstrate short-term 

and long-term environmental protection and regulatory compliance.  The proposal includes 

efforts that are typically undertaken as part of waste management design plans at, for example, 

hard rock mines with sulfide-bearing ores. 

 

Q. WHAT TYPES AND LEVELS OF CONTAMINATION CAN ONE EXPECT AT THE 

PROPOSED MINE DUE TO THE EXTRACTION CHEMICALS? 

A. Presently the information about the composition(s) or concentrations of the extraction 

chemical and/or any additives that may be blended is being withheld.  Quantified integrated of 
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the impacts of the extraction chemicals into my assessment awaits the release of that 

information. 

 

Q. ARE THERE SOURCES OF CONTAMINATION OTHER THAN THE PROCESSED 

ORE ROCK THAT MAY IMPACT LEACHATE QUALITY? 

A. Yes.  First, more processed ore that is being disposed.  The IBOB strata are being 

disturbed, transported and disposed.  There are no data or assessment at this point of these rocks 

and their potential to generate toxic drainage.  Second, the process water is imported water to the 

site.  The source of the water is an aquifer in a different formation and from a substantially 

greater depth.  The description of this water provided in the NOI indicates that it can be expected 

to have substantially greater TDS than local shallow water.  The use of this water in the 

extraction process creates a new source of relatively contaminated water to already impaired 

drainages through its disposal in the mine as part of the spent ore rock disposal. 

 

Q. IS IT LEGITIMATE TO FOREGO CONCERNS ABOUT LEACHATE COMPOSITION 

BECAUSE THIS AREA IS REMOTE FROM PERENNIAL STREAM FLOW? 

A. No, it is not.  Distance will not protect perennial reaches of a drainage from 

contamination in intermittent and ephemeral stream.  First, subsurface alluvial flow can exist in a 

stream system when no surface flow is evident.  So, a lack of visible flow is not evidence that 

contaminant transport is not occurring.  Second, and more significantly, periods of no flow in 

intermittent and/or ephemeral streams are simply holding periods for dissolved constituents; 

migration is interrupted, not stopped.  The contaminants will remobilize with the passage of new 

water and continue their journey to the reaches of perennial flow.  To the extent that the intended 

26 
 



1 

2 

3 

4 

5 

mining will introduce a new water source of 116 gpm into the mined area, more persistent flow 

may well develop.  This imported water is expected to have a higher TDS than other shallow 

discharges in the vicinity of the mine, and the result will increase the load of at least TDS to the 

stream.   

 

VII. CONCLUSIONS 6 
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Q. WHAT DO YOU CONCLUDE? 

A. Based upon my review of the materials listed above, my experience, and my education, I 

reach the following four conclusions: 

 

First, the degree, magnitude, and level of contamination in the entrained process water 

disposed in the mine cannot be quantified until the information on the extraction chemicals that 

have been provided and released by EER for public review.  Further, based upon the EER 

response to production requests, it appears the Ophus Process has been materially changed from 

that presented by EER to DOGM and DWQ. 

 

  Second, the NOI and the Permit-by-Rule Demonstration are fatally flawed because they 

rely on inappropriate and misleading pairing of data developed by EER quantifying the 

processed ore rock being disposed as fully saturated with water, to the point the water is free-

draining, with a false descriptive characterization of the processed ore rock as damp-dry and dry.  

The waste stream is waterlogged and leachate will pool in and saturate the waste, rising as waste 

levels rise.  These conditions must be unambiguously stated and assessed before the NOI can be 

accepted and the appropriateness of a permit by rule determined. 
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Third, there are no valid water quality data from which to project the quality of the initial 

leachate that will form in the mine and there is no effort to determine how the leachate quality 

will evolve as time progresses.  There is no attempt by EER to develop meaningful estimates of 

leachate composition. 

 

Fourth, there will be a lot of leachate, generated at rate of at least 116 gpm, if only 

considering water imported by the on-site extraction process.  That is more leachate than the 

documented discharge of groundwater from all of the local springs.  The quality of the leachate 

will be substantially worse than the local shallow groundwater discharged from seeps and 

springs in the area, if only considering the water quality of the water source for the extraction 

process.  The mine pit will not hold and contain the leachate.  Regardless of whether it migrates 

from the pit laterally, vertically, or both, there will be migration of leachate of undetermined 

water quality from the mine.  There will be impacts to surrounding water resources.  Neither the 

NOI nor the PBR demonstration acknowledge these conditions and until they do, they should 

each be denied. 

 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 

A. Yes.                                           
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Q. PLEASE STATE YOUR NAME? 

A. My name is Elliott W. Lips 

 

Q. BY WHOM ARE YOU EMPLOYED AND WHAT IS YOUR POSITION? 

A. I am the principal engineering geologist of Great Basin Earth Science, Inc. located at 

2241 East Bendemere Circle, in Salt Lake City, Utah. 

 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 

A. I am testifying on behalf of Living Rivers. 

 

Q. WOULD YOU PLEASE SUMMARIZE YOUR EDUCATIONAL AND 

PROFESSIONAL BACKGROUND? 

A. I am a Professional Geologist licensed in the State of Utah. 15 

In 1983, I received my Bachelor’s degree from Western State College of Colorado with a 

double major in geology and physics.  In 1990, I received my Master’s Degree in geology from 

Colorado State University.  

 Between 1983 and 1985, I was employed by the U.S. Geological Survey.  During this 

time I participated in, researched, and co-authored several studies relating to ground water 

movement and landslides, as well as surface water flooding.  Most of the investigations were on 

sites of recent flooding and landslide activity in central Utah. 
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Between 1985 and 1997, I was employed as a full-time consulting engineering geologist.  

During this time I conducted approximately 15 investigations for ground water contamination from 

mines, mills, smelters, tailings ponds, and other industrial facilities in Utah, Colorado, Nevada, and 

California.  I participated in four separate seep and spring surveys for existing and proposed mines 

in Utah and Nevada, ranging in size between 2 and 50 square miles.  I performed hydrology and 

hydraulics analyses and designed runoff control plans at numerous mine and industrial facilities in 

Utah and Nevada.  I prepared geology, hydrology, and engineering components of mining and 

reclamation plans for 21 open-pit and underground mines, mill and concentrator sites, smelters, and 

tailings impoundments.  

Between 1996 and 2006 I was an Adjunct Associate Professor in the Department of 

Geography at the University of Utah.  I taught classes in geomorphology (including surface and 

ground water systems), environmental studies, climate change, and resource conservation and 

environmental management.   

In the past 25 years, I have assisted in the preparation of geology, hydrology, and 

engineering portions of mining and reclamation plans at six coal mine facilities in Utah (Knight 

Mine, Star Point Mine, Soldier Canyon Mine, Sunnyside Mines, Horse Canyon Mine, and the Rilda 

Canyon Mine).  I have also supported permitting activities at five non-coal mine facilities in Utah 

(Mercur Mine, Kennecott [mine, mill, smelter, and tailings pond], Carr Fork Mine, IS&R [mill site 

and tailings pond], and the Goldstrike Mine).   In addition to permitting activities for the Division of 

Oil Gas and Mining, I have prepared permit applications for ground- and surface-water discharge in 

compliance with the National Environmental Policy Act (NEPA) and the Clean Water Act. 

In the past 13 years, I have provided permitting expertise in the areas of geology and 

surface and ground water quality and quantity for proposed mines, tailings ponds, dams, 
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highways, and river diversions.  These projects have involved review of NEPA documents, 404 

Permit Applications under the Clean Water Act, Federal Energy Regulatory Commission 

(FERC) Applications, and Utah Division of Oil, Gas and Mining and Reclamation Plans.   

During my professional career, I have provided consulting services to federal, state, and 

local governmental agencies, private industry, and non-governmental organizations. 

I have prepared reports and provided expert testimony twice in Federal Court and at 

several hearings before the Utah Board of Oil Gas and Mining. 

 

Q. ARE YOU FAMILIAR WITH THE PERMITTING DOCUMENTS SUBMITTED BY 

EARTH ENERGY RESOURCES FOR THEIR PROPOSED PR SPRING MINE? 

A. Yes.  I have reviewed: 1) the Notice of Intention to Commence Large Mining Operations 

(NOI) submitted to the Utah Division of Oil, Gas and Mining (DOGM) (approved on September 

19, 2009); 2) the Ground Water Discharge Permit-by-Rule Demonstration (GWDPRD) 

submitted to the Utah Division of Water Quality (DWQ) on February 21, 2008; 3) the letter 

dated March 4, 2008 from the DWQ on the ground water discharge permit-by-rule; and 4) the 

Storm Water Pollution Prevention Plan (SWPPP) prepared on March 25, 2009.  In addition, I am 

familiar with the DOGM rules for Large Mining Operations (R647-4) and the DWQ General 

Multi-Sector Permit for Storm Water Discharges Associated with Industrial Activity (General 

Permit) and Appendices II.I and II.J.  

 

Q. HAVE YOU INSPECTED THE SITE OF THE PROPOSED PR SPRING MINE? 

A. Yes, I conducted a one-day reconnaissance of the proposed mine site and surrounding 

area on August 19, 2010. 
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Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

A. My testimony will provide evidence of deficiencies in Earth Energy Resources’ (EER) 

NOI for the PR Spring Mine that was submitted to DOGM in May, 2009 (approved on 

September 19, 2009). 

 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 

A. EER’s NOI does not contain the information on projected impacts to surface and ground 

water systems that is required by the Rules for Large Mining Operations (R647-4.).  Specifically, 

the Rules require the NOI to contain information on potential impacts and actions which are 

proposed to mitigate any of the impacts.  Information on impacts and mitigation is either missing 

from EER’s NOI, or is unsupported by data and analysis.  In addition, the Rules require the NOI 

to contain a description of the proposed reclamation plan.  EER’s reclamation plan does not 

contain information sufficient to demonstrate that the reclaimed mine site will support the 

postmining land use or minimize future damage to the hydrologic system. 

 

III. SURFACE WATER SYSTEMS 18 
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Q. CAN YOU BRIEFLY DESCRIBE THE SURFACE DISTURBANCE THAT WILL BE 

ASSOCIATED WITH THE PROPOSED MINE? 

A. EER proposes to disturb a total of 213 acres within their lease boundary.  This will 

consist of open pits (93 acres), waste rock and tailings dumps (70 acres), plant site and 
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processing facilities (15 acres), topsoil storage areas (18 acres), and roads (17 acres) (NOI, pg. 

21-22). 

 

Q. CAN YOU DESCRIBE THE CHANGES THAT WILL TAKE PLACE TO THE 

SURFACE WATER SYSTEM AS A RESULT OF THE PROPOSED MINE? 

A. The changes to the surface water system will be a result of the changes in the 

configuration of the land surface.  As described in the DOGM Practical Guide to Reclamation in 

Utah, “Disturbance of soil due to … mining activities will change the distribution, quality, and 

quantity of water runoff.  These landform changes will subsequently affect the rate and pathways 

of water to stream channels.” (pg. 78) 

 

Q. WHAT TYPES OF IMPACTS ARE ASSOCIATED WITH THESE CHANGES IN THE 

SURFACE WATER SYSTEM? 

A. Impact means to have an influence or direct effect on something (Cambridge and Merriam-

Webster Dictionaries).  With regard to surface water systems, the types of impacts, or effects, could 

be to the surface water quantity (runoff), surface water quality, or erosion. 

 

Q. WHAT DO THE UTAH RULES FOR LARGE MINING OPERATIONS REQUIRE 

WITH REGARD TO SURFACE WATER SYSTEMS? 

A. Rule R647-4-109 Impact Assessment requires that:  

The operator shall provide a general narrative description identifying 

potential surface and/or subsurface impacts.  This description will 

include, at a minimum:  
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1. Projected impacts to surface and groundwater systems; ….. 1 
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4. Projected impacts of the mining operations on slope stability erosion 

control, air quality, and public health and safety;  

5. Actions which are proposed to mitigate any of the above referenced 

impacts. 
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21 

22 

 

Q. WHAT POTENTIAL IMPACTS COULD OCCUR TO SURFACE WATER 

QUANTITY AS A RESULT OF THE PROPOSED MINE? 

A. As I discussed above, the mining operation will disturb a total of 213 acres.  Runoff from 

the site will be eliminated from the pits, plant area, roads, and topsoil piles, which will be self-

contained (NOI, pg. 36; SWPPP, pgs 15-16).  In addition, the top surfaces of the overburden 

dumps will have a reverse gradient, eliminating surface water runoff from about half of the area 

(NOI, pgs 21-22; Figure 2a).  Thus, the total area that presently contributes runoff to the natural 

drainages will be reduced by about 173 acres.   

 

Q. HOW WILL THIS AFFECT THE SURFACE WATER QUANTITY? 

A. There will be significantly less surface water flow in the intermittent and ephemeral 

drainages as a result of eliminating about 173 acres that currently contribute runoff.   
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Q. HOW LIKELY IS IT THAT THESE IMPACTS WILL OCCUR? 

A.  In my opinion, these impacts are almost certain to occur.  I can not imagine a scenario 

where runoff is eliminated from 173 acres and there is no impact on the downstream surface 

water system. 

 

Q. WHAT ARE THE IMPACTS TO THE DOWNSTREAM SURFACE WATER 

SYSTEM? 

A. Surface runoff from the mine site currently drains to unnamed ephemeral or intermittent 

tributaries of Main Canyon.  Any reduction of flow during snow melt and/or precipitation events 

will impact these streams by either resulting in less distance that the streams flow, or shorter 

periods of surface water flow.  Either of these will result in a negative impact to wildlife that is 

dependent on these scarce water resources.  

 

Q. TURNING TO IMPACTS FROM THE SURFACE RUNOFF THAT WILL OCCUR, 

ARE THE POTENTIAL IMPACTS AND ACTIONS WHICH ARE PROPOSED TO 

MITIGATE ANY OF THE PROJECTED IMPACTS TO SURFACE WATER QUANTITY 

EVALUATED IN THE NOI? 

A. No.  First, the NOI does not contain even a description of the potential impacts that will 

occur as a result of eliminating a significant area from contributing to runoff.   Second, the NOI 

simply states that runoff from the outslopes of the overburden dumps will be controlled by facing 

the steepest portions of the slopes with coarse overburden material, armoring channels at the 

contact of the pile and native slope, and by installing a rip-rapped energy dissipater at the toe 
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(NOI, pg.37).  Finally, there is no discussion in the NOI of potential impacts to the natural 

drainages as a result of altering the amount of runoff from the mine site.   

 

Q. WHAT EFFECT WILL THE MITIGATION MEASURES HAVE ON THE QUANTITY 

OF SURFACE WATER? 

A. Armoring of the slopes and placing rip rap and energy dissipaters will likely result in less 

runoff than if these measures were not used; however, without any data or analysis, it is not 

possible to say to what extent water quantity will be impacted.   

 

Q. ARE THE POTENTIAL IMPACTS AND ACTIONS WHICH ARE PROPOSED TO 

MITIGATE ANY OF THE PROJECTED IMPACTS TO SURFACE WATER QUANTITY 

EVALUATED IN THE SWPPP? 

A. No.  The SWPPP simply states that the only water that could leave the site comes from 

the overburden storage sites, and that the use of armoring and rip-rap around the sides and base 

of the dumps will capture sediment, minimizing the volume of runoff and/or sediment that 

reaches waters of the state.  However, “minimize” means to achieve the least quantity possible 

(Merriam-Webster Dictionary) and without data and analysis, this statement is unsupportable.    

 

Q. IS THE NARRATIVE DESCRIPTION IN THE NOI OR SWPPP SUFFICIENT TO 

MEET THE REQUIREMENTS OF RULE R647-109?   

A. No.  Rule 647-109 requires identification of projected impacts and a description of the 

actions which are proposed to mitigate the impacts.  In order to meet the requirements it is 

necessary to describe proposed mitigation.  Mitigate means to make something less harmful 
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(Cambridge Dictionary).  The intent of the rule is to describe the potential impacts and then to 

describe the actions that will make them less harmful.  To satisfy the Rule, it is necessary to have 

a quantitative description of the projected impacts and a quantitative description of impacts after 

the proposed mitigative actions.  The only way to demonstrate that the proposed actions lessen 

the projected impact is to have a quantitative analysis.  For surface water quantity, the Rule thus 

requires a quantitative analysis of the existing runoff and the projected runoff in order to 

determine the potential impact, and then a quantitative analysis of the projected runoff with the 

proposed mitigative actions.  As I discussed above, the NOI and SWPPP do not contain narrative 

descriptions of these analyses. 

 

 Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO SURFACE WATER QUANTITY? 

A. It is a fairly straight forward and simple process to evaluate surface water runoff with 

rainfall-runoff models.  The most commonly used procedure is the SCS Runoff Curve Number 

method (SCS, 1986) that predicts the runoff in a watershed based on rainfall and watershed 

conditions (area, soil, vegetation, slope, and geometry).    

 

Q. HOW WOULD ONE USE RAINFALL-RUNOFF MODELS TO EVALUATE 

PROJECTED IMPACTS? 

A. To evaluate the projected impacts, it is simply a matter of running the rainfall-runoff 

model under existing conditions and then changing the appropriate model inputs based on the 

changes that will occur in the watershed, and comparing the resulting runoff (either peak flow or 
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volume).  In the case of the PR Springs mine, the impacts to surface water runoff would be 

quantified by changing the area that contributes runoff, and the soil, vegetation cover, and slope 

geometry of the overburden dumps.   

 

Q. CAN THESE SAME RAINFALL-RUNOFF MODELS BE USED TO EVALUATE 

PROPOSED MITIGATION FOR THE IMPACTS? 

A. Yes, it is a simple matter of changing the model inputs to reflect the proposed actions and 

comparing the quantity of runoff with and without the mitigation.  By doing this you have the 

analysis necessary to evaluate whether any actions which are proposed to mitigate the projected 

impacts do in fact lessen the impact. 

 

Q. DO THE NOI OR SWPPP CONTAIN A DISCUSSION OF RAINFALL-RUNOFF 

MODELS? 

A. No. 

 

Q.  DO YOU HAVE EXPERIENCE USING THESE PROCEDURES AND MODELS FOR 

EVALUATING SURFACE RUNOFF? 

A. Yes.  I have used rainfall-runoff models on about 10-15 projects including complex 

disturbances associated with mining. 

 

Q. DOES IT REQUIRE A LOT OF WORK TO SET UP AND RUN THESE MODELS 

UNDER VARYING CONDITIONS? 
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A. No.  I would estimate that it would take only a few days of time for a qualified 

hydrologist or hydrogeologist to evaluate surface water runoff impacts from the PR Spring mine. 

 

 

V. SURFACE WATER QUALITY IMPACTS 5 
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Q. CAN YOU DESCRIBE THE POTENTIAL CHANGES THAT WILL TAKE PLACE 

TO THE SURFACE WATER QUALITY AS A RESULT OF THE PROPOSED MINE? 

A. EER proposes to construct two overburden/interburden storage areas (overburden dumps) 

in two ephemeral drainages above Main Canyon (NOI, pg. 20, Figure 2).  These overburden 

dumps will contain 4.9 million cubic yards of overburden/interburden and sand tailings (NOI, pg. 

14, 20, Figure 2a).   

 

Q. WHAT WILL HAPPEN TO PRECIPITATION FALLING ON THESE DUMPS? 

A. It depends on a lot of factors, but some of the precipitation will run off the surface and 

some of the precipitation will infiltrate into the dumps.  The amount of infiltration depends on 

how fast the water is applied to the dump surface.  If it is a slow snowmelt, or a low intensity 

rainfall event, most or all of the water will infiltrate.  Only when there is a rapid snowmelt, or a 

high intensity rainfall event will the infiltration capacity of the soil be exceeded, resulting in 

surface water runoff. 
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Q. WHAT HAPPENS TO THE WATER THAT INFILTRATES INTO THE DUMPS? 

A. Once the water infiltrates, it will  not be lost to evaporation.  Instead, the water will 

percolate through the overburden dumps and sand tailings.   As it migrates downward, the water 

will incorporate residual chemicals from the processing of the tar sands and dissolved solids 

from these materials.   

 

Q. WHAT HAPPENS ONCE THIS SEEPAGE REACHES THE BOTTOM OF THE 

DUMPS? 

A. Once the seepage migrates through the dump it will either seep into the underlying 

natural ground or will flow along the preexisting topography of the ephemeral drainages and 

emerge at the toe of the dumps as surface water.   

 

Q. WOULD YOU DISCUSS THE POTENTIAL IMPACTS TO THE SURFACE WATER 

QUALITY THAT COULD OCCUR? 

A. I am only able to discuss the impacts conceptually because the data necessary to evaluate 

the potential impacts are not in the NOI.  As discussed above, seepage from the overburden 

dumps may, over time, seep from the toe of the dumps and flow as surface water off the mine 

site.  The quality of this water is determined by the chemistry of the sand tailings.  Impacts to 

water quality are likely to result from chemicals remaining from the processing, or from high 

concentrations of total dissolved solids (TDS).   

 

Q. ARE THE CHEMICALS REMAINING FROM THE PROCESSING A CONCERN 

FOR WATER QUALITY? 
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A. I am unable to given my opinion because the NOI does not contain a complete and 

accurate description of the chemicals being used in the process or the chemistry of the water that 

will leach through the tailings.  Without this information, it is not possible to state what the 

potential impacts are.   

 

Q. WHY IS TDS A CONCERN FOR WATER QUALITY? 

A. TDS is a concern for three reasons.  First, Willow Creek and its tributaries below 

Meadow Creek confluence – which includes Main Canyon – are listed on Utah’s 303(d) List of 

Impaired Waters; the listed pollutant is TDS (Utah DEQ, 2006).  Second, although Main Canyon 

is reported to be ephemeral or intermittent, there is a reservoir in Main Canyon approximately 3 

miles down stream from the proposed PR Spring Mine.  Third, high concentrations of TDS can 

negatively impact use of the water by down stream agricultural users and/or by wildlife. 

 

Q. ARE THE POTENTIAL IMPACTS TO SURFACE WATER QUALITY EVALUATED 

IN THE NOI OR SWPPP? 

A. No.   

 

Q. ARE THE POTENTIAL IMPACTS TO SURFACE WATER QUALITY EVALUATED 

IN THE GROUND WATER DISCHARGE PERMIT-BY-RULE DEMONSTRATION? 

A. No.  The ground water discharge permit-by-rule demonstration (GWDPRD) does not 

discuss potential impacts to surface water from seepage of the tailings in the overburden dumps.  

In fact, the GWDPRD, which was prepared and submitted to the DWQ on February 21, 2008, 
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does not even mention that there will be tailings placed in the overburden dumps.  Rather it 

reports that the tailings will be placed as backfill in the pit. 

 

Q. DOES THE INFORMATION PROVIDED IN THE NOI, SWPPP, OR GROUND 

WATER DISCHARGE PERMIT-BY-RULE DEMONSTRATION MEET THE 

REQUIREMENT OF RULE R647-4-109? 

A.  No, because none of these documents includes a description of the potential impacts to 

surface water quality.  Furthermore, there is not a description of the actions which are proposed 

to mitigate any of the potential impacts. 

 

Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO SURFACE WATER QUALITY? 

A. Again, it is a fairly straight forward and simple process to evaluate surface water quality 

impacts.  The first step would be to collect and analyze samples to characterize existing water 

quality.  Next, one would analyze the tailings and determine the water quality of the expected 

leachate.  Finally, the volume of water that would be expected to leach through the 

overburden/tailings dump could be determined through modeling.  At the end, one would know 

the amount of water and its water quality which could be compared to the existing water quality.  

 

Q. ARE THERE ANY DATA OR MEASUREMENTS ON EXISTING SURFACE 

WATER QUALITY IN OR NEAR THE PROPOSED MINE SITE? 
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A. No.  The NOI contains absolutely no data or measurements of existing surface water 

flows for any of the drainages in or near the proposed mine site.  In fact the GWDPRD states “… 

Surface water quality data for nearby streams is lacking….” (pg. 4). 

 

Q. WHAT WOULD HAVE BEEN INVOLVED IN COLLECTING DATA ON WATER 

QUALITY? 

A. It simply involves collecting a sample of water in the streams when water is present and 

having the sample analyzed in a laboratory.  

 

Q. ARE THERE ANALYSES OF TDS FOR THE LEACHATE OF THE TAILINGS? 

A. EER reports that there are results from a non-standard analytical method and that these 

results are not considered relevant for estimation of the TDS of leachate from the process residuals. 

However, EER does not state why they believe that the results are not relevant, nor do they provide 

results which they believe are relevant.  EER simply states that the expected TDS of the leachate 

that might develop from the processed oil sands is not known (GWPRD, pg. 11).  This means that 

EER, DOGM, and the public have no way of evaluating whether or not the results are relevant or 

the impacts on surface water quality from this leachate. 

 

Q. ARE THERE ANALYSES OF THE AMOUNT OF WATER THAT MAY LEACH 

THROUGH THE OVERBURDEN/TAILINGS DUMPS? 

A. No.  The permitting documents do not contain any analysis of the flow of water through the 

dumps.  Without this analysis, it is not possible to estimate how much water will seep into the 
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underlying natural ground and how much will flow at the base of the dumps and ultimately 

discharge to surface water. 

 

Q. HOW MUCH WORK WOULD HAVE BEEN REQUIRED TO COLLECT AND 

ANALYZE SURFACE WATER SAMPLES, ANALYZE THE LEACHATE, AND ANALYZE 

THE FLOW THROUGH THE DUMPS? 

A. The collecting of the sample would require about a day per sample and it would be 

necessary to have several samples in order to characterize the existing surface water quality.  

Laboratory analyses are fairly inexpensive; all of the analyses could have been done for a few 

thousand dollars.  The analysis of flow through the dumps would only have required a few days 

of time to set up and run a seepage model. 

 

VI. EROSION IMPACTS 13 
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Q. EARLIER IN YOUR TESTIMONY YOU DESCRIBED EROSION AS AN IMPACT 15 

RELATED TO SURFACE WATER.  WOULD YOU EXPLAIN THAT? 16 

A. Surface water has the potential to erode and transport sediment.  On slopes, the amount of 

erosion is controlled by the type of surface materials, the slope angle, and the vegetation.  

Surface disturbances associated with mining include the removal of vegetation and topsoil and 

alteration of the configuration of land surface.  Thus, there is the potential for increased erosion 

of material, especially during high intensity rainfall events or times of rapid snowmelt. 
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Q. WHAT TYPES OF CHANGES WILL TAKE PLACE AS A RESULT OF THE 

PROPOSED MINING? 

A. The mining will involve the disturbance of 213 acres.  Vegetation and topsoil will be 

removed from 195 acres (topsoil, and presumably vegetation will not be removed from the 18-

acre topsoil storage area).  In addition, the configuration of the ground surface will change 

significantly as pits are excavated, as support facilities and roads are constructed, and as the 

dumps are constructed. 

 

Q. WILL ALL OF THESE CHANGES TAKE PLACE AT ONE TIME? 

A. No.  There will be several types of changes occurring at different times, or phases.  There 

will be changes associated with the initial site development and construction of the mine support 

facilities and roads.  There will be additional changes associated with the mining operation as the 

pits are excavated, the dumps are constructed, and the land surface of much of the disturbed area 

becomes internally draining.  Finally, there will be changes that take place as the pits are 

partially backfilled, the dumps are regraded and the site is reclaimed. 

 

Q. IS IT POSSIBLE THAT THERE WILL BE IMPACTS ASSOCIATED WITH 

EROSION DURING EACH OF THESE PHASES? 

A. Yes. 

 

Q. DOES THE NOI DISCUSS EROSION CONTROL? 

A. The NOI and SWPPP both describe erosion control in general, and provide several 

typical drawings for ditches and berms (NOI, Figures 2c-f).  However, the NOI states that the 
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exact placement of these features will hinge on the final engineering plans or the nature of 

observed instances of runoff/sediment problems once the site is developed, or both.  EER only 

commits to providing final engineering drawings to DOGM once they are available.  Without 

knowing what specific erosion control features will be used, and where they will be placed, it is 

not possible to describe either the impacts from erosion or whether mitigation will be successful. 

 

Q. DO THE NOI OR SWPPP DESCRIBE THE POTENTIAL IMPACTS FROM 

EROSION FOR ALL OF THE PHASES? 

A. No.  The NOI and SWPPP only discuss the erosion control for the mining operation, and 

the dumps when they are reclaimed.  There is no discussion of the impacts from erosion or 

mitigation that are associated with the initial construction phase of the mine   

 

Q. ARE THERE STANDARD METHODS FOR EVALUATING EROSION AND 

DEVELOPING AN EROSION CONTROL PLAN? 

A. Yes, the DOGM reclamation guide states that “…When developing an erosion control 

plan, sufficient site-specific resource is required [sic].  Information on the following site 

characteristics should be collected and evaluated: acreage, soils, drainage pattern, rainfall, 

nearest receiving water, and groundwater information….” (pg. 80).  The guide also describes 

how data on soil type, topography, climate, soil cover, and antecedent conditions are used in the 

Revised Universal Soil Loss Equation (RUSLE) to evaluate soil loss and must be considered 

when planning for the stabilization of disturbed sites (pg. 79). 
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Q. CAN THESE TYPES OF ANALYSES BE USED TO EVALUATE IMPACTS 

ASSOCIATED WITH EROSION AND TO ASSESS MITIGATION? 

A. Yes, soil loss models, such as the RUSLE, can be used to evaluate present conditions.  

Then the model inputs can be changed to reflect the changes in the watershed that will occur as a 

result of the mining.  The difference in the soil loss will be a measurement of the impact.  Finally 

the model inputs can be changed to evaluate the actions that are designed to mitigate the impact 

due to erosion. 

 

Q. DOES THE NOI CONTAIN THE RESULTS OF THE DATA ANALYSIS 

DESCRIBED IN THE DOGM GUIDE? 

A. No.  The NOI does not contain the results of either the existing conditions or the 

conditions with or without mitigation.  As such, statements in the NOI that “[c]ontrolling runoff 

will minimize sediment production” (NOI, pg. 48), and “[t]he use of armoring and rip-rap around 

the sides and base of the dumps also capture sediment, minimizing the volume of runoff and/or 

sediments that reaches waters of the state” (SWPPP, pgs. 16-17), are unsupported by any data or 

analyses. 

 

Q. WHY IS IT IMPORTANT TO CONTROL EROSION FROM THE MINE SITE? 

A. Because erosion not only causes impacts at the mine site, but can impact downstream 

water resources as well.  As stated in the DOGM reclamation guide, “[t]he impacts of drilling, 

pumping, and mining practices may not be confined to the land on which those activities occur.  

Neighboring landowners can be affected through increased soil erosion, sediment deposition, 
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water pollution, and flooding”(pg. 78).  All of these are potential impacts to the portions of Main 

Canyon downstream of the proposed mine. 

 

Q. WHAT WOULD HAVE BEEN INVOLVED IN EVALUATING THE POTENTIAL 

IMPACTS FROM EROSION? 

A. It would have been a simple process of gathering data from on-site inspections and from 

published sources to use the RUSLE model.  It would only have taken a few days of time to 

evaluate existing conditions, projected impacts, and mitigation. 

 

Q. EARLIER IN YOUR TESTIMONY YOU DISCUSSED THE FACT THAT SOME OF 

THE PRECIPITATION FALLING ON THE DUMPS WILL RUN OFF AS SURFACE 

WATER.  ARE THERE IMPACTS FROM EROSION ASSOCIATED WITH THIS RUNOFF? 

A. Yes, if there is a rapid snowmelt or a high intensity rainfall event (as is common in the 

summer) there will be runoff from the surfaces of the dumps.  During these times, there will be 

erosion from the dump faces. 

 

Q. DOES THE NOI CONTAIN A DESCRIPTION OF THE IMPACTS ASSOCIATED 

WITH THIS EROSION AND THE MITIGATION FOR THE IMPACTS? 

A. The NOI states that during mining, coarser materials typically end up near the toe of the 

expanding fills as the dumps sites are filled to their maximum capacity (pg. 49).  The SWPPP 

states that this provides a natural energy dissipater for storm runoff from the faces of the dumps 

and catches fines between the coarse rock (pg. 16).  While this may, or may not reduce the 

amount of sediment leaving the mine site, neither the NOI or SWPPP provide any data and 
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analysis in support of the potential impact from runoff or the effectiveness of this mitigation.  

Notably absent is an analysis of what happens during a large runoff event. 

 

VII. GROUND WATER QUANTITY IMPACTS 4 
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Q. COULD YOU PLEASE BRIEFLY DESCRIBE THE GROUND WATER SYSTEM AT 

THE PR SPRING MINE? 

A. I can describe what is presented by EER in the NOI, but it is an incomplete description.  

EER describes a regional aquifer with a potentiometric surface of 1,500 feet or greater below the 

ground surface in the general area of the mine (NOI, pg. 38).  EER also describes “localized 

shallow groundwater likely representing isolated perched aquifers…” (NOI, pg. 30).  Several 

seeps and springs are identified in the Main Canyon watershed, which supports perennial flow 

for some distance along its main stem (NOI, pg. 35).  

 

Q. CAN YOU EXPLAIN WHY YOU BELIEVE THE DESCRIPTION OF THE GROUND 

WATER SYSTEM PROVIDED IN THE NOI IS INCOMPLETE? 

A. First, it is based on drilling to a limited depth.  EER drilled 25 holes at the site, but the 

maximum depth of the holes was 150 feet below the ground surface.   

 

Q. WHY IS THIS NOT DEEP ENOUGH? 

A. At a very minimum, EER should have drilled through all of the strata that they intend to 

mine under their current plan.  None of the drill holes penetrated deeper than the “D” bed, the 

higher of the two beds of tar sands that EER proposes to mine.  There is no information on the 
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presence, or absence, of water in the 15 foot thick layer between the “D” and “C” bed and the 24 

foot thickness of the “C” bed itself (NOI, pg, 30).   

 

Q. SHOULD EER HAVE EXTENDED THE DRILL HOLES DEEPER? 

A. Although the current plans contemplate mining to a depth of approximately 145 feet, the 

maximum lease depth is 500 feet.  If there is a change in the mine plan and EER decides to 

deepen the pits, there is no information on the presence or absence of ground water that could be 

impacted.  In addition, because EER did not drill deeper than 150 feet, there is no supporting 

data that the regional aquifer is 1,500 below the ground surface at the PR Spring mine site, or 

that there is no aquifer at a shallower depth.  The assumed depth of 1,500 feet comes from a 

regional report for the southern Uinta Basin in Utah and Colorado (Price and Miller, 1975). 

 

Q. ARE THERE ANY OTHER AREAS IN WHICH THE DESCRIPTION OF THE 

GROUND WATER SYSTEM PROVIDED IN THE NOI IS INCOMPLETE? 

 A. EER only described “likely perched aquifers,” but provides no information on the depth, 

thickness, number, or areal extent of these aquifers.  This information is particularly important 

because these aquifers are likely to be the first and most impacted aquifers as a result of the 

mining operation. 

 

Q. IS THERE ANY THING ELSE LACKING IN THE DESCRIPTION OF THE 

GROUND WATER SYSTEM? 
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A. According to the record, EER did not undertake a seep and spring survey to identify all 

locations of ground water discharge in the area.  This is a serious lack of information on the 

presence of ground water. 

 

Q. IS THERE ANY THING ELSE LACKING IN THE DESCRIPTION OF THE 

GROUND WATER SYSTEM? 

A. EER provides no maps or cross-sections showing the relationship of the location and 

elevation of the seeps and springs to the perched aquifers identified in the drilling program.  

Maps and cross-sections are necessary to describe the existing ground water system in order to 

understand the potential impacts from the proposed mining operation. 

 

Q. BASED ON THE INFORMATION PRESENTED IN THE NOI AND OTHER PERMIT 

DOCUMENTS, IS IT LIKELY THAT THERE ARE GROUND WATER SYSTEMS IN THE 

MINE PERMIT AREA? 

A. Yes, the GWDPRD reports that mining will occur down to and including the “C” tar sand 

bed which is located in the Douglas Creek Member of the Green River Formation.  The Douglas 

Creek Member forms the uppermost recognized aquifer in the project area (pg. 2).   

 

Q. ARE THERE OTHER PUBLISHED REPORTS OF AN AQUIFER IN THE DOUGLAS 

CREEK MEMBER? 

A. The GWDPRD also cites the BLM reporting that “[t]he Douglas Creek Aquifer receives 

recharge mainly by infiltration of precipitation and surface water in its outcrop area, with little 
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leakage from underlying bedrock aquifers.  It discharges locally to springs in the outcrop area 

and to alluvium along major drainageways such as the Green and White Rivers….” (pg. 2).   

 

Q. IS THERE OTHER EVIDENCE OF AQUIFERS IN THE DOUGLAS CREEK 

MEMBER? 

A. Yes, aquifers in this geologic unit are confirmed by the presence of numerous seeps and 

springs in the Meadow Canyon sub-watershed, the Trail Canyon sub-watershed, and the Main 

Canyon watershed, all of which are shown to be in the Douglas Creek Member of the Green 

River Formation (NOI, Figures 5 and 7).    

 

Q. WHAT DOES THE PRESENCE OF THESE AQUIFERS TELL YOU ABOUT THE 

RECHARGE IN THE AREA? 

A. The presence of these aquifers also provides evidence that in this area, precipitation 

exceeds evapotranspiration and runoff, and that seepage into the ground does occur.   

 

Q. CAN YOU DISCUSS THE POTENTIAL IMPACTS TO THE GROUND WATER 

QUANTITY THAT WILL OCCUR AS A RESULT OF THE PROPOSED MINING? 

A. EER proposes to excavate 7,888,941 cubic yards of overburden and tar sands from two 

pits totaling 93 acres (NOI, pgs. 22, 24).  The maximum depth of the North Pit will be 

approximately 140 feet; the floor of the West Pit will be at an elevation of approximately 7,860 

feet (NOI, pgs. 46-47).   The excavation and removal of this material will likely impact the 

ground water quantity in the perched aquifers that currently discharge at the numerous seeps and 

springs in the vicinity of the proposed mine.   
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Q. WHY DO YOU BELIEVE THAT THERE WILL BE IMPACTS TO THESE 

AQUIFERS? 

A. In the Main Canyon watershed there are at least four seeps located directly adjacent to the 

affected area at elevations between 7,480 and 8,020 feet (NOI, Figure 7).  Excavation of the 

material from the pits (almost certainly located upgradient from the seeps and springs) will likely 

dewater the localized perched aquifers and disrupt flow to the springs.   

 

Q. HOW LONG WILL THESE IMPACTS EXIST? 

A. This impact to ground water quantity will likely occur during the time the mining 

operation is on going and the pits are being dewatered by EER.  The interruption of flow may 

extend indefinitely, because even though the backfilled pits will collect water, the water may 

seep from the bottom of the pit or flow over the lip of the pit, and not follow the pre-mining 

pathways to the present seeps and springs.   

 

Q. IS IT POSSIBLE THAT AQUIFERS BELOW THE PITS WILL ALSO BE 

IMPACTED? 

A. Yes, impacts are likely to occur to any aquifers located below the elevation of the pits 

because recharge to them will be eliminated during the mining operation, and possibly after the 

pits are backfilled.  Unfortunately, EER did not drill deep enough to fully identify or evaluate 

this projected impact. 
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Q. WHY ARE THESE AQUIFERS IMPORTANT? 

A. As I discussed above, there are several seeps and springs in the vicinity of the mine area 

that are likely discharging from these aquifers.  These seeps and springs are a source of water for 

wildlife. 

 

Q. ARE THE PROJECTED IMPACTS TO THE GROUND WATER QUANTITY IN THE 

ISOLATED PERCHED AQUIFERS DISCUSSED IN THE NOI? 

A. No. 

 

Q. ARE THE PROJECTED IMPACTS TO THE GROUND WATER QUANTITY IN THE 

AQUIFERS BELOW THE MINED AREA DISCUSSED IN THE NOI? 

A. No.  As I discussed above, EER did not even drill to the lowest of the tar sand beds to be 

mined, so no information exists on the presence or absence of an aquifer between the two tar 

sand beds to be mined, or any aquifer immediately below the mine area. 

 

Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO GROUND WATER QUANTITY? 

A. The first step would be to identify and quantify the existing ground water systems.  This 

would involve drilling and the collection of data on the stratigraphy (geologic units) and the 

occurrence of water.  The drill holes would need to extend to a depth of projected impacts below 

the mine area.  
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Q. HOW DEEP SHOULD THE DRILL HOLES EXTEND? 

A. It depends on the site specific geologic conditions and the mining plan.  If there are thick 

layers of rocks with high permeability immediately below the layer of tar sands to be mined 

(potential aquifers), the drilling should be deep enough to confirm the presence or absence of an 

aquifer that could be impacted.   

 

Q. WHAT ELSE WOULD A PROFESSIONAL IN YOUR FIELD DO IN ORDER TO 

IDENTIFY AND EVALUATE PROJECTED IMPACTS TO GROUND WATER QUANTITY? 

A. It would be necessary to collect data on current discharges from existing points of ground 

water discharge from surveys of seeps and springs conducted at varying times of the year.  Next, 

one would prepare maps and cross-sections showing the areal extent and gradients of 

piezometric surfaces of all aquifers.   

 

Q. HOW WOULD THESE DATA BE USED TO EVALUATE PROJECTED IMPACTS? 

A. Based on these data, it would be possible to evaluate the projected impact to existing 

ground water quantity with the use of simple flow models or equations governing flow of ground 

water.   

 

Q. DO THE NOI OR OTHER PERMIT DOCUMENTS CONTAIN ANY DATA OR 

MEASUREMENTS ON DISCHARGES FROM THE SEEPS AND SPRINGS IN OR NEAR 

THE PROPOSED MINE SITE? 

A. No.   
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Q. DO THE NOI OR OTHER PERMIT DOCUMENTS CONTAIN MAPS OR CROSS-

SECTIONS OF AQUIFERS IN OR NEAR THE PROPOSED MINE? 

A. No.  

 

Q. DO THE NOI OR OTHER PERMIT DOCUMENTS CONTAIN ANY EVALUATION OF 

QUANTITY OF RATE OF FLOW IN ANY OF THE AQUIFERS AND TO ANY OF THE 

SEEPS AND SPRINGS? 

A. No. 

 

Q. DOES THE NOI CONTAIN A GENERAL NARATIVE DESCRIPTION OF THE 

ACTIONS WHICH ARE PROPOSED TO MITIGATE ANY OF THE PROJECTED IMPACTS 

TO GROUND WATER QUANTITY? 

A. No.  
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Q. CAN YOU DISCUSS THE POTENTIAL IMPACTS TO THE GROUND WATER 

QUALITY AS A RESULT OF THE PROPOSED MINE? 

A. The potential impacts to the ground water quality are from the leaching of precipitation 

through the tailings placed in the backfilled pits and in the overburden dumps.  Even though 

some water is lost to runoff and evaporation, over time, precipitation will percolate through the 

overburden dumps and tailings and will incorporate residual chemicals from the processing and 

dissolved solids from these materials.   
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Q. IS IT POSSIBLE TO DETERMINE THE AMOUNT OF WATER THAT WILL SEEP 

INTO THE GROUND WATER SYSTEM FROM THE DUMPS? 

A. Yes, as I discussed above, once the seepage migrates through the dumps, it may seep into 

the ground impacting underlying aquifers or it may flow along the preexisting topography and 

flow out at the toe of the dumps.  Seepage modeling can evaluate the geometry of the contact, the 

material permeabilities, and hydraulic conditions to estimate the amount of water that will seep 

into the underlying ground. 

 

Q. IS IT POSSIBLE THAT SEEPAGE WILL OCCUR THROUGH THE BACKFILLED 

PITS? 

A. Yes, even though the pits will be backfilled and will not impound surface water after 

reclamation, over time, precipitation will percolate through the tailings in the backfilled pits and 

will incorporate residual chemicals and dissolved solids from these materials.  Once the material 

becomes saturated and head builds up, seepage will occur into either adjacent or underlying 

aquifers, or flow will occur over the lip of the backfilled pit.  Modeling of the flow can determine 

which of these is likely to occur.  

 

Q. WHAT IS THE IMPACT TO THE GROUND WATER QUALITY FROM THIS 

SEEPAGE? 

A. The impact from seepage through the tailings into the ground water system is two-fold.  

First, the aquifers themselves will be impacted by the water quality of the tailings seepage.  

Second, where the impacted aquifers discharge to the surface as seeps and/or springs, the surface 
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water flow will be impacted by chemicals remaining from the processing and from TDS.  These 

seeps and springs are a source of water for wildlife. 

 

Q. WHY ARE CHEMICALS REMAINING FROM THE PROCESSING A CONCERN 

FOR WATER QUALITY? 

A. I can not provide an opinion on the potential impacts of these chemicals on water quality 

because the NOI does not contain a complete and accurate description of the chemicals being 

used in the process or of the chemistry of the water that will leach through the tailings.  Without 

this information, it is not possible to state what the potential impacts are.   

 

Q. WHY IS TDS A CONCERN FOR WATER QUALITY? 

TDS is a concern for three reasons.  First, Willow Creek and its tributaries below Meadow Creek 

confluence – which includes Main Canyon – are listed on Utah’s 303(d) List of Impaired Waters; 

the listed pollutant is TDS (Utah DEQ, 2006).  Second, although Main Canyon is reported to be 

ephemeral or intermittent, there is a reservoir in Main Canyon approximately 3 miles down 

stream from the proposed PR Spring Mine.  Third, high concentrations of TDS can negatively 

impact use of the water by down stream agricultural users and/or by wildlife as the ground water 

discharges to seeps and springs and flows down channels. 

 

Q. ARE THE POTENTIAL IMPACTS TO GROUND WATER QUALITY EVALUATED 

IN THE NOI? 

A. No.   
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Q. ARE THE POTENTIAL IMPACTS TO GROUND WATER QUALITY FROM THE 

DUMPS EVALUATED IN THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION? 

A. No.  The ground water discharge permit-by-rule demonstration (GWDPRD) does not 

discuss potential impacts to ground water from seepage of the tailings in the overburden dumps. 

In fact, the GWDPRD, which was prepared and submitted to the DWQ on February 21, 2008, 

does not even mention that there will be tailings placed in the overburden dumps.  Rather, it only 

reports that the tailings will be placed as backfill in the pit (pgs. 5,8).   

 

Q. DOES THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION DISCUSS THE POTENTIAL FOR SEEPAGE OF CONTAMINATED 

WATER FROM THE BACKFILLED PITS? 

A. The GWDPRD reports “[t]he processed sand will be dry (10-20 percent moisture 

content), and because of the low rainfall in the area, breakthrough of infiltrating precipitation to 

the base of the pit waste deposits is not anticipated to occur….” (pg. 12).   

 

Q. IN YOUR OPINION, IS THIS STATEMENT CORRECT? 

A. No.  First, sand containing 10-20 percent moisture is not dry.  Second, EER does not 

report whether the moisture content is based on the ratios of volume or mass.  These are not 

equal, and the differences are significant.  Assuming that the reported moisture is based on mass, 

sand with 10-20 percent moisture content would be at or near field capacity.  This is the moisture 

content where all the water that can drain by gravity has drained from the sand.  If the sand is at 

field capacity, any additional water from precipitation will result in seepage.  However, if the 
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moisture content is based on volume, the sand would be saturated and seepage will occur even 

without the addition of additional water from precipitation.  

 

Q. IS THERE ANY THING ELSE ABOUT THIS STATEMENT YOU THINK IS NOT 

CORRECT? 

A. Yes.  The statement that breakthrough is not anticipated to occur is unsupported by any 

data or analyses and is flatly incorrect.  Seepage through the backfilled pits WILL be sufficient 

to reach the base of the pit.  The assumption that precipitation in the area is too low for this to 

occur completely ignores the fact that precipitation is sufficient to recharge shallow perched 

aquifers that contribute flow to the numerous seeps and springs in the area.  As discussed above, 

this is a clear demonstration that infiltration of precipitation does occur, and that over time, this 

infiltration recharges aquifers.  There is no basis to assume that infiltration will not similarly 

occur in the backfilled pits.  The uncertainty over whether the moisture content is calculated 

based on mass or volume simply affects how quickly seepage will occur. 

 

Q. WHAT DOES THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION SAY WITH REGARD TO TDS? 

A. EER claims to have investigated the chemical characteristics and leaching potential of the 

processed tar sands.  According to EER, the results of this analysis show that the processed sand and 

processed fines will have total dissolved solids (TDS) concentrations of 300 and 6,100 mg/kg as 

opposed to the unprocessed tar sand with concentrations of 24 mg/kg.   
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Q. HOW DO YOU INTERPRET THESE RESULTS WITH REGARD TO IMPACTS TO 

GROUND WATER QUALTIY? 

A. Taken as reported by EER, this would indicate that the leachate would have TDS 

concentrations of approximately 12 - 254 times the TDS concentration of the unprocessed tar sand. 

 

Q. DO YOU FIND THESE RESULTS SUFFICIENT TO EVALUATE THE PROJECTED 

IMPACTS TO GROUND WATER QUALITY? 

A. No, because EER states that these results are “from a non-standard analytical method; 

therefore these results are not considered relevant for estimation of the TDS of leachate from the 

process residuals.  The expected TDS of the leachate that might develop from the processed oil 

sands is not known ….” (GWDPRD, pg. 11).  However, as I discussed above, EER does not 

provide an explanation as to why they believe the results are not relevant, and they do not provide 

any other results which they believe are relevant.  It is possible that the results presented by EER are 

representative of the TDS of the leachate. 

 

Q. DOES THE INFORMATION PROVIDED IN THE NOI OR GROUND WATER 

DISCHARGE PERMIT-BY-RULE DEMONSTRATION MEET THE REQUIREMENT OF 

RULE R647-4-109.1? 

A.  No, because there is no description of the existing ground water quality, no description of 

the water quality of the leachate that will be generated from seepage through the tailings, and no 

description of the movement of this contaminated ground water into the environment.  
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Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO GROUND WATER QUALITY? 

A. The first step would be to collect and analyze samples to characterize the existing water 

quality from the perched aquifers and from seeps and springs.  Next, one would analyze the 

tailings and determine the water quality of the expected leachate.  Finally, the volume of water 

that would be expected to leach through the overburden/tailings dump and through the backfilled 

pits could be determined through modeling.  At the end, one would know the amount of water 

and its water quality which could be compared to the existing ground water quality.  

 

Q. ARE THERE ANY DATA OR MEASUREMENTS ON EXISTING GROUND WATER 

QUALITY IN OR NEAR THE PROPOSED MINE SITE? 

A. No.  The NOI contains absolutely no data or measurements of existing ground water 

quality in or near the proposed mine site.  In fact the GWDPRD states “[t]he baseline water 

quality of ground water underlying the project area is not known….” (pg. 4). 

 

Q. ARE THERE ANALYSES OF TDS FOR THE LEACHATE OF THE TAILINGS? 

A. As I discussed above, EER reports the results of leaching analysis which show that the 

processed sand and processed fines will have significantly higher TDS concentrations than the 

unprocessed tar sands.  However, EER dismisses these results without conducting further analyses 

and simply states that the expected TDS of the leachate that might develop from the processed oil 

sands is not known. 
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Q. DOES THE NOI CONTAIN A GENERAL NARRATIVE DESCRIPTION OF THE 

ACTIONS WHICH ARE PROPOSED TO MITIGATE ANY OF THE PROJECTED IMPACTS 

TO GROUND WATER QUALITY? 

A. No.  

 

Q. DOES THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION CONTAIN INFORMATION SUFFICIENT TO SATISFY THE 

DIVISION’S RULES FOR LARGE MINING OPERATIONS? 

A. No, the GWDPRD submitted to the DWQ on February 21, 2008 contains an inaccurate 

description of the proposed mining operation than what is being proposed in the NOI and 

therefore underestimates impacts to ground water quality.  The mining operation proposed in the 

NOI will have more adverse impacts on ground water quality that the operation assessed in the 

GWDPRD. 

 

Q. CAN YOU EXPLAIN WHY THE DESCRIPTION IS INACCURATE AND WHY IT 

UNDERESTIMATES GROUND WATER QUALITY IMPACTS? 

A. As I discussed above, the GWDPRD states that the tailings will be placed in the 

backfilled pits (pgs. 5, 6), whereas the NOI reports that tailings will also be place in the dumps 

(NOI, pg. 20, 21, Figure 2a).  This is a significant difference because the GWDPRD did not even 

consider the dumps (and the tailings incorporated in them) as a potential source of ground water 

contamination. 
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Q. ARE THERE DIFFERENCES WITH REGARD TO THE SIZE OF THE PITS? 

A. Yes, the GWDPRD only mentions mining from a single 62-acre pit (pg. 4), whereas the 

NOI reports mining from two pits totaling 93 acres (pg. 22).  This is significant because the pits 

described in the mining plan in the NOI are 50 percent larger than the one described in the 

GWDPRD.   

 

Q. ARE THERE DIFFERENCES WITH REGARD TO THE SIZE OF THE DUMPS? 

A. Yes, the GWDPRD reports two overburden/interburden disposal sites (approximately 25 

acres each); whereas the NOI reports that they will be 36 and 34 acres in size (pg. 22).  This is 

significant because the dumps described in the mining plan in the NOI are 40 percent larger than 

the ones described in the GWDPRD.   

 

Q. ARE THERE PROBLEMS WITH THE DETERMINATION REACHED BY THE 

DWQ?  

A. Yes, the de minimus potential effect on ground water quality and aquifers determination 

by the DWQ (letter dated March 4, 2008) is based on factors contrary to those presented in the 

GWDPRD.  Specifically, the DWQ based their determination, in part, on the statement that 

“[t]here are no springs in the Earth Energy leased area and the nearest spring is PR Spring 

located slightly less than a mile east of the project site…” (DWQ letter, pg. 2).  However, as 

clearly shown on Figure 7 of the NOI (submitted with the GWDPRD), there are 9 water right 

filings for seeps or springs and 4 seeps that were identified in the field, all within EER’s lease 

boundary. 
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Q. IS THE DETERMINATION REACHED BY THE DWQ VALID? 

A. No, the determination reached by DWQ is flawed due to a lack of data and analysis.  It is 

impossible to support a de minimus determination without any data on existing water quality (the 

fundamental basis for determining impacts), an accurate characterization of water quality of the 

seepage through the tailings in the pit and dumps, and a complete and accurate analysis of the 

flow of water through the waste dumps and pits into underlying and/or adjacent aquifers.  None 

of these data and analyses are in the GWDPRD.  
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Q. DOES THE NOI STATE THE OBJECTIVE OF THE RECLAMATION? 

A. Yes, the NOI says that the overall objective of the reclamation plan is to reclaim the 

entire affected area so as to allow postmining land uses of wildlife habitat and open space to 

resume (pg. 52). 

 

Q. DOES THE NOI DISCUSS THE INTENT OF THE RECLAMATION PLAN? 

A. Yes, the NOI states that the intent is to meet the requirements of the Utah Rules at R647-

4 and to meet the objectives of 40-8-12 of the Utah Mined Land Reclamation Act (pgs. 52-53). 

 

Q. ARE YOU FAMILIAR WITH 40-8-12 OF THE UTAH MINED LAND 

RECLAMATION ACT? 

A. Yes, 40-8-12 discusses the objectives of mined land reclamation: 
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40-8-12.  Objectives. 

The objectives of mined land reclamation are: 

(1) to return the land, concurrently with mining or within a reasonable 

amount of time thereafter, to a stable ecological condition compatible with 

past, present, and probable future local land uses; 

(2) to minimize or prevent present and future on-site or off-site 

environmental degradation caused by mining operations to the ecologic 

and hydrologic regimes and to meet other pertinent state and federal 

regulations regarding air and water quality standards and health and 

safety criteria; and 

(3) to minimize or prevent future hazards to public safety and welfare. 
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Q. DOES THE NOI SAY ANYTHING ELSE WITH REGARD TO CONDUCTING 

RECLAMATION? 

A. Yes, the NOI states “In order to ensure an environmentally safe and stable condition for 

the wildlife in the area that meets the objectives of the Utah Mined Land Reclamation Act 40-8-

12, Earth Energy will leave safe, stable topography; establish native vegetation suitable for 

habitat; remove man-made structures, including tanks, ponds, etc.; and cause no degradation or 

harm to water resources….” (pg. 52).  In addition, the NOI states that “Earth Energy would 

conduct reclamation as required under the Utah Rules R647-4…” (pg. 61). 

 

Q. DO THE UTAH RULES R647-4 SPECIFY REQUIREMENTS FOR RECLAMATION 

PRACTICES? 
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A. Yes, R647-4-111 contains several specific requirements for reclamation practices. 

 

Q. ARE ANY OF THESE RULES RELEVENT TO SURFACE AND GROUND WATER 

SYSTEMS AND EROSION? 

A. Yes, the following are relevant to surface and ground water systems and erosion: 

R647-4-111.2.  Drainages - If natural channels have been affected by mining 

operations, then reclamation must be performed such that the channels will 

be left in a stable condition with respect to actual and reasonably expected 

water flow so as to avoid or minimize future damage to the hydrologic 

system. 

R647-4-111.3.  Erosion Control - Reclamation shall be conducted in a 

manner such that sediment from disturbed areas is adequately controlled.  

The degree of erosion control shall be appropriate for the site-specific and 

regional conditions of topography, soil, drainage, water quality or other 

characteristics. 

R647-4-111.4.  Deleterious Materials - All deleterious or potentially 

deleterious material shall be safely removed from the site or left in an 

isolated or neutralized condition such that adverse environmental effects are 

eliminated or controlled. 

R647-4-111.5.  Land Use - The operator shall leave the on-site area in a 

condition which is capable of supporting the postmining land use. 
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R647-4-111.6.  Slopes - Waste piles, spoil piles and fills shall be regraded to 

a stable configuration and shall be sloped to minimize safety hazards and 

erosion while providing for successful revegetation. 
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Q. DOES THE NOI CONTAIN A DESCRIPTION OF THE RECLAMATION 

PRACTICES SPECIFIED IN R647-4-111? 

A. No. 

 

Q. DO YOU KNOW WHY NOT? 

A. Because according to R647-4-103, they are not required to be in the NOI.  

 

Q. IF THE NOI DOES NOT CONTAIN A RECLAMATION PLAN THAT DESCRIBES 

THE RECLAMATION PRACTICES, HOW WILL DOGM KNOW THAT EER WILL 

COMPLY WITH THE RULES SPECIFIED IN R647-4-111? 

A. The NOI states that DOGM will make “visual inspections” at the site throughout 

reclamation.  These inspections “will focus on erosion and sediment control, further ensuring 

that reclamation goals can be met.  Further, visual inspections will also be made by DOGM, and 

will include ensuring that all reclamation activity obligations under the Utah Mined Land 

Reclamation Act and associated rules are being met….” (pg. 53). 

 

Q. DO YOU BELIEVE THAT VISUAL INSPECTIONS CAN ENSURE THAT THE 

OBLIGATIONS UNDER R647-4 OR UNDER THE UTAH MINED LAND RECLAMATION 

ACT ARE BEING MET? 

41 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

A.  No.  First, visual inspections are limited to surface features.  Therefore, there will be no 

means whatsoever to determine if on-site or off-site environmental degradation to the ground 

water hydrologic regimes (either quantity or quality) is occurring. 

 

Q. DO YOU BELIEVE VISUAL INSPECTIONS CAN ENSURE THAT THE RELEVENT 

OBLIGATIONS ARE BEING MET FOR SURFACE WATER AND EROSION? 

A. No, because visual inspections alone are not sufficient to determine impacts.  It would be 

necessary to have a rigorous monitoring program of data collection and analyses to determine if 

the reclamation requirements in R647-4 and 40-8-12 are being met.  Specifically, it would be 

necessary to collect and analyze samples of surface water quantity and quality, and collect and 

analyze data on erosion and sedimentation occurring on-site and off-site. 

 

Q. ASSUMING THAT DOGM DID IMPLEMENT A DATA COLLECTION AND 

ANALYSIS PROGRAM, WOULD THAT ENSURE THAT THE RECLAMATION 

OBJECTIVES IN R647-4 AND 40-8-12 ARE BEING MET? 

A.  No, because as I discussed above, there are no baseline data on surface water quantity or 

quality that can be used for comparison to ensure that, among other things, degradation to the 

surface water hydrologic regime is being minimized or prevented.  

 

Q. DO YOU BELIEVE THAT THE RECLAMATION PLAN DESCRIBED IN THE NOI 

WILL RETURN THE LAND, WITHIN A REASONABLE AMOUNT OF TIME, TO A 

STABLE ECOLOGICAL CONDITION COMPATIBLE WITH PAST, PRESENT, AND 

PROBABLE FUTURE LOCAL LAND USES? 
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A. No, the stated postmining land use is wildlife habitat and open space.  For the reasons 

discussed above, I believe that there will be impacts to surface water quantity during mining.  

Although the NOI states that the pits will be externally draining, there are no descriptions or 

maps showing the final land surface configuration.  In addition, there is no analysis of the 

expected runoff from the reclaimed mine site to indicate the loss of flow to the ephemeral and 

intermittent streams will not be a permanent impact to surface water.  This loss of water will 

have a negative impact on wildlife and will limit the post mining land use. 

 

Q. DO YOU BELIEVE THAT THERE ARE POTENTIAL IMPACTS TO SURFACE 

WATER QUALITY THAT WILL INHIBIT THE POSTMINING LAND USE? 

A. Yes, I believe that over time, seepage of contaminated water will likely seep through the 

dumps and in the process would likely be contaminated by the residual chemicals from the 

processing of the tar sand and may have elevated TDS concentrations.  This degradation of the 

water quality would have a negative impact on wildlife and will limit the post mining land use. 

 

Q. DO YOU BELIEVE THAT THERE ARE POTENTIAL IMPACTS TO GROUND 

WATER QUANTITY AND QUALITY THAT WILL INHIBIT THE POSTMINING LAND 

USE? 

A. Yes, as I discussed above, the interruption of ground water flow to the seeps and springs 

from the perched aquifers will likely continue once mining has ceased, and may be permanent.  

In addition, any flow to ground water that later emerges as seeps and springs could be 

contaminated by the residual chemicals from the processing of the tar sand and could also have 
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elevated TDS concentrations.  This loss of water and/or degradation of the water quality will 

have a negative impact on wildlife and will limit the postmining land use. 

 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 

A. Yes. 

 

 

 

_____________________________________ 

Elliott W. Lips 

2241 E. Bendemere Circle 

Salt Lake City, Utah 84109 

(801) 599-2189 

14 elips@gbearthscience.com 
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As anticipated by the Scheduling Order and by agreement of the parties, on February 2, 

2011, Living Rivers deposed various Division personnel.  Among other discoveries, Living 

Rivers determined through these depositions that, in approving the proposed PR Spring Mine and 

the process that will be used to extract bitumen from tar sands at the facility, the Division relied 

heavily on the Utah Division of Water Quality (DWQ) in matters related to the impact of mining 

operations on ground water, storm water and the environment.  Division personnel repeated that 

they did not have the expertise to make these judgments on their own and therefore depended on 

DWQ in these matters.  At the same time, however, the Division maintained that it was 

ultimately responsible for issuing the mining permit for the PR Spring Mine. 

 

Central to the Division’s reliance on DWQ in issuing the mining permit is a March 4, 

2008 letter from Rob Herbert, Manager, Ground Water Protection Section, DWQ, to mining 

permit applicant, Earth Energy Resources, stating that the proposed mining and bitumen 

extraction operation “should have” a de minimis potential impact on ground water quality and 

that the project qualifies for a groundwater permit-by-rule.  Attached as Exhibit “1”.  Moreover, 

the letter states that questions about the letter and determination should be directed to Mark 

Novak, Ground Water Protection Section.  Id.  Mr. Novak was also designated as the point of 

contact within DWQ for Earth Energy Resources during the permit-by-rule process and was the 

individual instructing the company which testing DWQ required on the material.  Additionally, 

Mr. Novak is the individual within DWQ that is drafting a response to the February 8, 2011 

correspondence from Earth Energy Resources referenced below. 

 

Through discovery and during the February 2, 2011 depositions, Living Rivers also 

determined that Earth Energy Resources had changed the process it planned to use to extract 

bitumen from the mine’s tar sands.  Division personnel were only vaguely aware of this change 

and did not know whether DWQ had been alerted to the process alteration. 

  

On February 10, 2011, Living Rivers was first copied on a February 8, 2011 letter from 

Earth Energy Resources to DWQ identifying changes to the PR Spring project since the March 4, 

2008 DWQ letter and determination.  The February 8, 2011 Letter is attached as Exhibit “2”.  In 

this letter, Earth Energy Resources contends that, although it had changed its method for 

extracting bitumen from the mine’s tar sands, DWQ’s “de minimis” determination was still valid.  

In addition, the company insists that the February 8, 2011 letter was a direct response to alleged 

issues and arguments (interestingly enough, which the company apparently gleaned from the 

questions asked in the February 2, 2011 depositions) raised by Living Rivers “that UDOGM 

should not have relied on DWQ’s determination in approving the NOI” – in part because the 

underlying extraction process had changed.  Finally, the February 8, 2011 letter asks DWQ to 

review the information contained in the letter and to “confirm that the Ground Water Discharge 

Permit-By-Rule status granted March 4, 2008 remains valid and in effect.”   

 

Based on the information secured from the Division during the February 2, 2011 

depositions and based on the sudden and recent February 8, 2011 correspondence from Earth 

Energy Resources to DWQ, Living Rivers respectfully requests a change in or clarification of the 

scheduling order previous agreed to by the parties.   

 



 

 

Specifically, Living Rivers requests:  

 

 The opportunity to depose the following DWQ personnel – Rob Herbert, Manager, 

Ground Water Protection Section; Mark Novak, Ground Water Protection Section; and 

Mike George, UPDES IES Section.  Living Rivers asks that it be able to depose these 

individuals or other DWQ staff members as soon as possible, but likely during the week 

of February 14, 2011, regardless of whether DWQ immediately responds to the February 

8, 2011 letter.  Additionally, Living Rivers asks that it be able to depose these individuals 

or other DWQ staff members if and after DWQ responds to or otherwise makes any 

decision related to the February 8, 2011 Letter, including after any action to “confirm” 

the validity of Permit-By-Rule status of the PR Spring mining operation.  As with any 

discovery, the information gathered during these depositions may lead to other discovery 

requests. 

 

 The opportunity to add any of these individuals – or other DWQ individuals determined 

to have a role in or to have been relied upon in the Division’s approval of the PR Spring 

Mine – to its witness list for the upcoming hearing before this Board.   

 

 That Living Rivers be allowed to file supplemental expert testimony after it has deposed 

DWQ personnel that will be limited to issues raised in the context of DWQ’s actions 

relative to the PR Spring Mine. 

 

 Respectfully submitted this 14th day of February, 2011. 

 

        ROB DUBUC 

        JORO WALKER 

        Attorneys for Living Rivers 

 

 



 

 

CERTIFICATE OF SERVICE 
 

I hereby certify that on this 14th day of February, 2011, I served a true and correct copy of this 

Motion to Amend Discovery Schedule and Witness List and Proposed Order by Petitioner Living 

Rivers to each of the following persons via email: 

 

A. John Davis 

Holme Roberts & Owen, LLP 

299 South Main, Ste 1800 

Salt Lake City, UT 84111 

John.Davis@hro.com 

 

Steven Alder 

Utah Assistant Attorney General 

1594 West North Temple 

Salt Lake City, UT 84114 

stevealder@utah.gov 

 

Mike Johnson 

Utah Assistant Attorney General 

1594 West North Temple 

Salt Lake City, UT 84114 

mikejohnson@utah.gov 

 

 

        ROB DUBUC 
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________________________________________________________________________ 

 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 
STATE OF UTAH 

 
 

IN THE MATTER OF THE REQUEST :       [PROPOSED]  
FOR AGENCY ACTION OF LIVING  :     ORDER AMENDING DISCOVERY  
RIVERS TO APPEAL THE DECISION :     SCHEDULE AND WITNESS LIST 
BY THE DIVISION OF OIL, GAS AND :  

MINING TO APPROVE THE  :  
APPLICATION OF EARTH ENERGY  : Docket No. 2010-027 
RESOURCES TO CONDUCT TAR :  
SANDS MINING AND RECLAMATION : Cause No. M/047/0090 A 

OPERATIONS AT THE PR SPRINGS :  
MINE      : 

 
 

Having reviewed the Motion to Amend Discovery Schedule and Witness List of Living 

Rivers in the above-captioned matter, and for good cause showing, the Utah Board of Oil, Gas, 

and Mining (Board), pursuant to Utah Admin Code r. 641-106-700, hereby orders that Living 

Rivers be given the opportunity to depose the following DWQ personnel: Rob Herbert, Manager 

Ground Water Protection Section; Mark Novak, Ground Water Protection Section; and Mike 

George, UPDES IES Section, both during the week of February 14, 2011 and after DWQ 

responds to or otherwise makes any decision related to the Earth Energy Resources February 8, 

2011 letter.  The Board hereby also orders that Living Rivers be given the opportunity to add any 

of these individuals, or other DWQ personnel, to its witness list, and that it be allowed to file 

supplemental expert testimony after it has deposed DWQ personnel, with that testimony limited 

to issues raised in the context of DWQ’s actions relative to the PR Spring Mine.   

So Ordered.  Issued this ____ of February, 2011. 

       Utah Board of Oil, Gas, and Mining 

   

       _____________________________ 

       Douglas E. Johnson 

       Chairman 





























  

CERTIFICATE OF SERVICE 
 

I hereby certify that on this 15th day of February, 2011, I served a true and correct copy of this 

prepared direct testimony of Charles H. Norris to each of the following persons via email: 

 

Mike Johnson 

Assistant Utah Attorney General 

Counsel for Board of Oil, Gas and Mining 

1594 West North Temple St. # 300 

Salt Lake City, UT 84118 

mikejohnson@utah.gov 

 

A. John Davis 

Holme Roberts & Owen, LLP 

299 South Main, Ste 1800 

Salt Lake City, UT 84111 

John.Davis@hro.com 

 

Steven Alder 

Utah Assistant Attorney General 

1594 West North Temple 

Salt Lake City, UT 84114 

stevealder@utah.gov 

 

 

        ROB DUBUC 

 

 



1 

IN THE MATTER OF THE REQUEST :   
FOR AGENCY ACTION OF LIVING  :  
RIVERS TO APPEAL THE DECISION :           
BY THE DIVISION OF OIL, GAS AND :  
MINING TO APPROVE THE  :  
APPLICATION OF EARTH ENERGY  :  
RESOURCES TO CONDUCT TAR : Docket No. 2010-027 
SANDS MINING AND RECLAMATION :  
OPERATIONS AT THE PR SPRINGS : Cause No. M/047/0090 A 
MINE      :  
 
 
 
 
 
 

PREPARED SUPPLEMENTAL TESTIMONY 
 

OF 
 

Charles H. Norris 
 
 

ON BEHALF OF 
 

LIVING RIVERS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

February 15, 2011



 2 

I INTRODUCTION AND QUALIFICATIONS 1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. Charles H. Norris 4 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION? 5 

A. I am a geologist with Geo-Hydro, Inc. (GHI), a Colorado corporation of which I 6 

am majority stockholder.  My office is at 1928 E 14th Avenue, Denver, CO 80206. 7 

 8 

Q. HAVE YOU PRESENTED DIRECT TESTIMONY ON BEHALF OF LIVING 9 

RIVERS IN THIS DOCKET? 10 

A. Yes.  That pre-filed direct testimony was filed with the Utah Board of Oil, Gas 11 

and Mining (Board) on January 7, 2011. 12 

 13 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING NOW? 14 

A. I am testifying on behalf of Petitioner Living Rivers. 15 

 16 

II. PURPOSE AND SUMMARY OF TESTIMONY 17 

 18 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 19 

A. The purpose of this testimony is three-fold.  First, I will offer my expert opinion 20 

with respect to newly available data, provided by Earth Energy Resources, Inc. (EER) 21 

since I submitted my direct testimony in this matter.  Second, I will refute or put into 22 

proper context those portions of the deposition testimony given by staff of the Division of 23 
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Oil, Gas and Mining (Division) in this case that pertain to my previously filed direct 1 

testimony.  Third, I will either refute or put into proper context those portions of the 2 

recently provided expert reports submitted by consultants to EER in this docket that 3 

pertain to my previously filed direct testimony. 4 

 5 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 6 

A. The new data, information and analysis provided in the depositions of Division 7 

staff, in expert reports by EER’s consultants, and in continuing discovery production by 8 

EER do not alleviate or eliminate the errors, inaccuracies, or insufficiencies of the Notice 9 

of Intent (NOI).  Where these materials provide new information, beyond repeating 10 

statements in the NOI as approved, the information confirms and emphasizes the 11 

problems to which I testified previously.  The NOI submitted by EER should not have 12 

been approved.  The NOI is still not complete and accurate, as described in my pre-filed 13 

direct testimony and as supplemented herein. 14 

This testimony is structured largely parallel to my direct testimony.  Now that I 15 

have had the opportunity to view the material safety data sheets (MSDSs) for the 16 

extraction chemicals and related documents submitted by EER in support of its NOI, I 17 

will discuss the significance of these materials to the leachate that will form in the 18 

processed tailings and other waste material and in the environment of its disposal – either 19 

in the waste dumps or in the mine pit.  Second, to the extent that new data or information 20 

has been provided in depositions or expert reports, I will supplement my previous 21 

testimony with respect to the certainty of leachate generation from the processed wastes.  22 

Finally, to the extent that new data or information has been provided in depositions or 23 
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expert reports, I will supplement my previous testimony with respect to the nature of the 1 

leachate from the processed wastes. 2 

 3 

III. NEW INFORMATION REVIEWED AND RELIED UPON 4 

 5 

Q. WHAT IS THE NEW INFORMATION PRODUCED BY EER REGARDING 6 

THE EXTRACTION CHEMICALS? 7 

A. EER provided an MSDS (dated March 5, 1997) authored by Frutech International 8 

Corporation of California for a chemical called Orange Terpenes, with Chemical 9 

Abstracts Service (CAS) registry # 8026-48-6.  Included with the Frutech MSDS were a 10 

Technical Specifications Sheet from September 5, 1997 and a Quality Assurance 11 

Certificate for a lot of orange terpenes that Frutech shipped September 15, 2005.  This 12 

latter document included an analysis of the lot that quantified the concentrations of 7 of 8 13 

chemicals analyzed.  The analysis accounts for 99.621% of the compounds in Orange 14 

Terpenes. 15 

 EER provided an MSDS (revised in August, 2001) authored by Florachem 16 

Corporation of Florida for a chemical called “d-Limonene” with CAS # 5989-27-5.  The 17 

chemical d-Limonene constituted more than 96% of the lot analyzed in the Frutech 18 

Quality Assurance Certificate described in the previous paragraph.  19 

 EER also provided a letter from EER to the United States Environmental 20 

Protection Agency (EPA) dated May 29, 2009 regarding Ja Applicability.  That letter 21 

included a composition of the extracting fluid that was proposed for use at the time of the 22 

letter. 23 
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 1 

Q. WHAT DEPOSITION TESTIMONY DID YOU REVIEW AND ASSESS? 2 

A. I reviewed and assessed the testimony of Division staff Paul Baker, Minerals 3 

Program Manager; Leslie Helper, Reclamation Specialist; Thomas Monson, a 4 

Reclamation Specialist; and Dana Dean, Associate Director of the Division, all given on 5 

February 2, 2011. 6 

 7 

Q. WHAT EXPERT REPORTS DID YOU REVIEW AND ASSESS? 8 

A. I reviewed and assessed the expert reports of Robert J. Bayer and of Karla Knoop, 9 

both employees of JBR Environmental Consultants, Inc.  Neither report is dated, but each 10 

post-dates my pre-filed direct testimony and each was provided to Living Rivers as 11 

attachments to a cover letter from EER dated February 1, 2011. 12 

 13 

Q. DO YOU CONTINUE TO RELY ON THE MATERIALS YOU LISTED IN 14 

YOUR PRE-FILED DIRECT TESTIMONY FOR THIS SUPPLEMENTAL 15 

TESTIMONY? 16 

A. Yes, I do. 17 

 18 

Q. AS A RESULT OF THE REVIEWS AND ASSESSMENTS DESCRIBED 19 

ABOVE, ARE THERE ANY ADDITIONAL MATERIALS YOU REVIEWED AND 20 

UPON WHICH YOU RELY? 21 

A. Yes.  Based upon the data in the MSDSs and related documents that were recently 22 

provided by EER, I reviewed addition materials, including the MSDS for each of the 23 
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chemicals analyzed by Frutech to be in Orange Terpenes.  I did this to understand more 1 

fully the chemical and physical properties of these chemical and any toxicological, 2 

ecological and environmental risks associated with their disposal at the proposed mine 3 

site.  In addition to any MSDS found, I reviewed each chemical on the Hazardous 4 

Substance Data Base (HSDB) maintained online by the U. S. National Library of 5 

Medicine of the National Institutes of Health (NIH).  The following are web sites that 6 

provide additional information upon which I rely for my supplemental testimony: 7 

MSDS for Linalool (CAS # 78-70-6), updated 2008; 8 
http://fscimage.fishersci.com/msds/21702.htm 9 

NIH HSDB for Linalool (CAS # 78-70-6); http://toxnet.nlm.nih.gov/cgi-10 
bin/sis/search/r?dbs+hsdb:@rn+78-70-6  11 

MSDS for Myrcene (CAS # 123-35-3), updated 2008; 12 
https://fscimage.fishersci.com/msds/35725.htm 13 

NIH HSDB for Myrcene (CAS # 123-35-3); http://toxnet.nlm.nih.gov/cgi-14 
bin/sis/search/r?dbs+hsdb:@rn+123-35-3 15 

MSDS for alpha-Pinene (CAS # 80-56-8), revised 2005; 16 
https://fscimage.fishersci.com/msds/18175.htm 17 

MSDS for alpha-Pinene (CAS # 80-56-8), revised 2010; 18 
http://www.sciencelab.com/xMSDS-Alpha_Pinene-9926571 19 

NIH HSDB for alpha-Pinene (CAS # 80-56-8); http://toxnet.nlm.nih.gov/cgi-20 
bin/sis/search/r?dbs+hsdb:@rn+80-56-8 21 

MSDS for d-Limonene (CAS # 5989-27-5), revised 2007; 22 
http://www.hvchemical.com/msds/dlimo.htm 23 

MSDS for d-Limonene (CAS # 5989-27-5), revised 2006; 24 
http://services.georgiasouthern.edu/ess/msds/d-Limonene.htm 25 

MSDS for d-Limonene (CAS # 5989-27-5), undated, after 1998; 26 
http://www.chemcas.com/msds/cas/msds45/5989-27-5.asp 27 
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NIH HSDB for d-Limonene (CAS # 5989-27-5); http://toxnet.nlm.nih.gov/cgi-1 
bin/sis/search/r?dbs+hsdb:@rn+5989-27-5  2 

USEPA IRIS for d-Limonene (CAS # 5989-27-5), 2002; 3 
http://www.epa.gov/IRIS/subst/0682.htm 4 

MSDS for beta-Pinene (CAS # 18172-67-3), undated; 5 
http://services.georgiasouthern.edu/ess/msds/Beta-Pinene.pdf 6 

MSDS for beta-Pinene (CAS # 18172-67-3), 2008; 7 
https://fscimage.fishersci.com/msds/61288.htm 8 

NIH HSDB for alpha-Pinene (CAS # 127-91-3); http://toxnet.nlm.nih.gov/cgi-9 
bin/sis/search/f?./temp/~Og1ist:1 10 

MSDS for Octanal (CAS # 124-13-0), 2010; 11 
http://www.sciencelab.com/msds.php?msdsId=9926308 12 

NIH HSDB for Octanal (CAS # 124-13-0); http://toxnet.nlm.nih.gov/cgi-13 
bin/sis/search/r?dbs+hsdb:@rn+124-13-0  14 

MSDS for Decanal (CAS # 112-31-2), 2009; 15 
http://www.thegoodscentscompany.com/msds/md101370.html 16 

NIH HSDB for Decanal (CAS # 112-31-2); http://toxnet.nlm.nih.gov/cgi-17 
bin/sis/search/r?dbs+hsdb:@rn+112-31-2  18 

MSDS for Orange Terpenes (CAS 8028-48-6), undated, UK; 19 
http://www.chemcas.org/msds_archive/msds_01/cas/gb_msds/8028-48-6_v1.asp 20 
 21 

 22 

IV. THE BITUMEN EXTRACTION CHEMICALS 23 

 24 

Q. UNDER ITS MOST RECENT PROCESSING PLAN, WHICH CHEMICALS 25 

ARE EER GOING TO USE TO EXTRACT BITUMEN FROM THE ORE ROCK? 26 

A. EER has recently shared with Living Rivers and the Division its new process that 27 

the company plans to use to extract bitumen from ore sands at the PR Spring mine.  This 28 

new plan post-dates the NOI submitted to the Division and the application submitted to 29 
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the Utah Division of Water Quality (DWQ).  According to EER the only chemical(s) that 1 

will be mixed with water for the extraction of the bitumen are terpene(s) that comprise 2 

essential oils extracted from orange peals.  The current plan is to forego the use of a 3 

surfactant chemical to stabilize the extraction fluid to reduce the risks of fire and 4 

explosion at the plant. 5 

 6 

Q. WHAT IS THE COMPOSITION OF THE EXTRACTING FLUID NOW 7 

PROPOSED TO BE USED? 8 

A. EER provided an MSDS from each of two corporations, Florachem and Frutech 9 

International.  No information has been provided as to whether EER will utilize either or 10 

both sources or what mixture of the two materials may be used.  The Florachem product 11 

lists a single chemical, d-Limonene (CAS # 5989-27-5).  The Frutech product is called 12 

Orange Terpenes (CAS # 8028-48-6).  A chemical analysis included with the MSDS of 13 

one lot of Orange Terpenes, shipped in 2005, listed analyses for 8 chemicals.  These 14 

chemicals with the associated analyses reported as percentage are d-Limonene (96.332), 15 

Myrcene (1.984), alpha-Pinine (0.569), Sabinene (0.277), Octanal (0.270), Linalool 16 

(0.169), beta-Pinene (0.020) and Decanal (0.000).  The total percent concentration of 17 

these 8 compounds is 99.621%, indicating one or more trace compound(s) is (are) not 18 

reported. 19 

 20 

Q. WHO PROVIDES AN MSDS? 21 

A. In the United States, the company selling or manufacturing the substance provides 22 

the MSDS.  It may be authored by the company or by someone retained by the company. 23 
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 1 

Q. HOW RELIABLE IS AN MSDS? 2 

A. That depends greatly on the MSDS.  Since an MSDS cannot possibly report 3 

everything that is known about a chemical, it is necessarily a synopsis of what is known.  4 

That synopsis is generally focused on those characteristics of a chemical that are of 5 

importance to the buyer.  Since these chemicals – d Limonene and Orange Terpenes – are 6 

primarily sold to manufacturers of perfumes, scented household products, and food 7 

additives, the MSDSs provided to EER and subsequently to the Division and DWQ are 8 

focused on dangers associated with work place exposure and work place spills.  There are 9 

few details associated with environmental risks, presumably because uncontained 10 

disposal in the environment as part of mine waste was not envisioned as the fate for these 11 

materials.  Another potential limitation of an MSDS is its vintage.  What is known about 12 

a chemical can change substantially over the years, making obsolete or incomplete the 13 

information in an older MSDS. 14 

 15 

Q. HOW OLD ARE THE MSDSs THAT WERE PROVIDED TO THE DIVISION 16 

AND DWQ? 17 

A. The Frutech MSDS is dated March 5, 1997, almost 14 years ago.  The Florachem 18 

MSDS is dated as revised in August 2001, more than 9 years ago. 19 

 20 

Q. DID YOU CHECK THE RELIABILITY OF THE MSDS DATA PROVIDED 21 

BY EER TO THE DIVISION AND DWQ? 22 

A. Yes, I did. 23 
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 1 

Q. HOW DID YOU DO THAT? 2 

A. I went online to seek more recent MSDS data for the same chemicals, cross-3 

referencing by both name and CAS number, which should be unique to each chemical.  I 4 

also investigated the list of chemicals on a database maintained by the United States 5 

National Institutes of Health (NIH), the Hazardous Substance Data Base (HSDB).  The 6 

specific sites visited are provided in my testimony above. 7 

 8 

Q. ARE THESE RELIABLE SOURCES OF INFORMATION COMMONLY 9 

USED BY PROFESSIONALS DOING THIS KIND OF ASSESSMENT? 10 

A. The MSDSs that can be retrieved online are only as reliable and complete as the 11 

company or organization that produced them.  As previously stated, they are necessarily a 12 

synopsis, limited by the author’s perception of the buyer’s need .  As such, I have found 13 

that when something is stated, it is generally accurate.  However, an MSDS may not be 14 

complete with respect to an unusual or experimental use of the chemical, as is the case 15 

here.  The NIH information is much more complete and is fully documented with 16 

citations to the information provided, providing routes to yet more information.  It also 17 

annotates the data as to whether or not information on a particular item is peer reviewed.  18 

Since it is a database of information available on a chemical, and not a synopsis 19 

developed for a particular audience, it has far more breadth than an MSDS, which is 20 

important for assessing a substance with respect to an “off-label” use.  The use and 21 

management of these chemicals by EER is so far removed from the expectations of 22 
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MSDS authors that EER’s disposal of spent process water in the mine and waste dumps 1 

is a type of activity specifically warned against in some MSDSs. 2 

 3 

Q. WHAT INFORMATION DID THE FRUTECH MSDS FOR “ORANGE 4 

TERPENES” PROVIDE THAT IS RELEVANT TO THE ENVIRONMENTAL 5 

DISPOSAL OF THIS MATERIAL AT THE MINE? 6 

A. Relevant information was limited and often qualitative, rather than quantitative.  7 

No vapor pressure was provided.  Vapor pressure is a measure of how easily a substance 8 

evaporates.  The vapor density relative to air (air = 1, unitless) is reported at 0.0123 at 20 9 

C.  Vapor density determines whether the chemical in its gaseous state will rise or sink in 10 

air.  Solubility in water is reported as “negligible.”  The specific gravity is reported as 11 

0.84 (relative to water).  It is described as stable, with no hazardous decomposition 12 

products.  Carcinogenicity for humans is addressed only by listing three directories in 13 

which Orange Terpenes is not listed.  Effects of exposure are discussed only in terms of 14 

human exposure.  The MSDS does not address non-human carcinogenicity, non-human 15 

toxicity, fate in the environment, biodegradability, abiotic degradation, or 16 

bioconcentration. 17 

 18 

Q. DID YOU INVESTIGATE OTHER SOURCES OF INFORMATION ON 19 

“ORANGE TERPENES?” 20 

A. Yes, I did.  The HSDB of NIH did not list anything for either Orange Terpenes or 21 

CAS # 8028-48-6.  This presumably is because this material is a mixture, as described 22 
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above, and not a single chemical.  I found a second MSDS for Orange Terpenes (CAS # 1 

8028-48-6), at the site provided above. 2 

 3 

Q. WHAT DID THAT MSDS FOR “ORANGE TERPENES” PROVIDE THAT IS 4 

RELEVANT TO THE ENVIRONMENTAL DISPOSAL OF THIS MATERIAL AT 5 

THE MINE? 6 

A. The MSDS states, as environmental precautions, “Keep away from drains, soils, 7 

surface & groundwaters.”  It lists decomposition products as carbon monoxide, carbon 8 

dioxide, and other non-identified organic compounds.  It provides toxicity data (lethal 9 

dose 50% concentrations (LD50)) for oral exposure of both rat and rabbit.  Under 10 

Ecological information precautions, it states, “Prevent surface contamination of soil, 11 

ground & surface water.”  Under disposal consideration, the MSDS says, “Avoid 12 

disposing into drainage systems and into the environment.” 13 

 14 

Q. WHAT INFORMATION IS PROVIDED IN THE MSDS FROM FLORACHEM 15 

THAT PERTAINS TO THE ENVIRONMENTAL DISPOSAL OF D-LIMONENE AT 16 

THE MINE? 17 

A. The Florachem MSDS indicates that d-Limonene is a marine pollutant, without 18 

any further detail.  Under environmental precautions, it states, “Do not discharge into 19 

surface waters.  May be toxic to aquatic organisms.”  This MSDS lists the solubility as 20 

being less than 0.1%, providing an upper limit.  Other physical and chemical 21 
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characteristics are similar to those given by Frutech for Orange Terpenes, which is to be 1 

expected because that material is analyzed as being composed of more than 96% d-2 

Limonene.  One distinct difference is the vapor density, which is reported by Florachem 3 

at greater than 1, relative to air (air=1, unitless).  This is more than 80 times the density 4 

reported by Frutech.  The values are clearly inconsistent with each other.   5 

Under toxicological information, the lowest published lethal doses are listed for 6 

dermal and oral exposure of mice.  Under ecological information, the MSDS indicates 7 

that biodegradability has not been determined and repeats that it is a marine pollutant.  8 

This MSDS also describes d-Limonene as immiscible in water, i.e., it remains a separate 9 

liquid phase in contact with water.  The MSDS asserts it will biodegrade and evaporates 10 

quickly, and speculates from those statements that it “should not cause long-term 11 

effects.”  The MSDS indicates the potential for bioaccumulation has not been determined. 12 

 13 

Q. WHAT IS THE SIGNIFICANCE OF THE VAPOR DENSITY DIFFERENCE 14 

BETWEEN THE FRUTECH MSDS AND THE FLORACHEM MSDS? 15 

A. A vapor with a density greater than air will tend to sink or stay in low areas, 16 

whereas one with a density less than air will rise.  In the former case, the gas will remain 17 

near the source of evaporation, inhibiting further evaporation.  In the latter case, the gas 18 

will rise away from the source of evaporation, readily allowing further evaporation.  This 19 

difference is particularly important if the evaporation occurs within pore space below the 20 

ground surface. 21 
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 1 

Q. DOES THE INFORMATION IN THE FLORACHEM MSDS MATCH OTHER 2 

DATA YOU REVIEWED FOR THIS CHEMICAL? 3 

A. No. 4 

 5 

Q. WHAT DIFFERENCES DO YOU SEE THAT ARE SIGNIFICANT FOR THE 6 

ENVIRONMENTAL DISPOSAL OF THIS CHEMICAL AT THE MINE? 7 

A. MSDSs and other sources of information are readily available for d-Limonene as 8 

a chemical name and under CAS # 5989-27-5.  I reviewed five additional sources of 9 

information on this compound; three MSDSs that are more recent than the Florachem 10 

MSDS, the NIH HSDB entry, and the EPA IRIS database entry for this chemical.  The 11 

websites for each of these is provided above. 12 

The relevant physical and chemical characteristics of d-Limonene that are 13 

reported from these sources are sometimes consistent with the Florachem data.  All 14 

sources show the chemical to be highly volatile, flammable, and less dense than water, as 15 

does the Florachem MSDS.   16 

The solubility of this chemical in water is described qualitatively as “insoluble” in 17 

some sources, as did Florachem, or quantitatively reported as 13.8 mg/L.  The vapor 18 

density was either unreported or reported as 4.7 times that of air.  Florachem reported the 19 

vapor to be denser than air, but did not quantity the magnitude of the difference. 20 
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All sources characterize d-Limonene as stable, but they vary widely in what is 1 

provided as the decomposition products.  Some, like Florachem, report “no hazardous” 2 

decomposition products, some just carbon dioxide, and some are more detailed.  For 3 

example, one MSDS states the decomposition products are “Carbon monoxide, irritating 4 

and toxic fumes and gasses, [and] carbon dioxide.”  The NIH HSDB specifies the 5 

compounds that form from decomposition in sunlight and air as formaldehyde, formic 6 

acid, acetaldehyde, peroxyacetyl nitrate, and acetone, in addition to carbon monoxide and 7 

carbon dioxide.  The NIH list is certainly consistent with a qualitative description of 8 

“irritating and toxic fumes and gases.”  Formaldehyde is a known carcinogen, 9 

acetaldehyde is a probable carcinogen, peroxyacetyl nitrate is a mutagen, and acetone is 10 

multiply toxic. 11 

 Collectively the additional MSDSs and other sources provide toxicological data 12 

far beyond the Florachem MSDS.  They provide data on exposure for rats, mice, rabbits, 13 

dogs, earthworms, and water fleas under various exposure scenarios and provided the 14 

reported doses that proved lethal to 50% of the test population (LD50) for each species.  15 

Other studies establish lowest published lethal dose (rat, mouse, dog), respiratory 16 

depression (rat), seizure threshold (rat), paralysis (mouse), kidney/bladder abnormalities 17 

(rat, dog), tumor development (testicular and kidney, rat; gastrointestinal, mouse), and 18 

reproductive/developmental impacts on offspring (mouse, rat).  NIH HSDB lists non-19 

food and non-cosmetic uses of d-Limonene including insecticide, insect repellent, dog 20 

and cat repellent, and flea and tick dips. 21 



 16 

All sources either indicate that the compound is not on lists of human carcinogens 1 

while some acknowledged that there was insufficient information to determine whether it 2 

is or is not a human carcinogen.  Some MSDSs and both IRIS and HSDB report there is 3 

clear evidence of carcinogenicity in male rats, but not for female rats or mice.  There is 4 

also research that shows d-Limonene can help suppress some tumors caused by coal tar 5 

compounds.  Collectively the information shows d-Limonene to be a biologically active 6 

agent with complex manifestations of that activity. 7 

There was more environmental/ecological data for d-Limonene available from the 8 

newer sources.  NIH reports organisms isolated from soil and water in the laboratory 9 

were unable to biodegrade limonene, although inoculation with organisms from soils with 10 

natural limonene initiates biodegradation in aerobic conditions.  NIH also reports 11 

resistance to biodegradations in anaerobic environments.   12 

The NIH HSDB reports “high potential” for bioconcentration.  Two of the 13 

MSDSs report bioconcentration of the compound is expected in aquatic organisms and 14 

fish.  Depentene, a form of d-Limonene is a marine pollutant.    European regulations 15 

require it be labeled as follows: “Very toxic to aquatic organisms, may cause long-term 16 

adverse effects in the aquatic environment” and “Avoid release to the environment.” 17 

 18 

Q. BASED UPON YOUR REVIEW OF THE MSDS DATA THAT WAS 19 

INCLUDED WITH THE NOI AND THE DWQ APPLICATION AND YOUR REVIEW 20 

OF THE ADDITIONAL INFORMATION YOU HAVE IDENTIFIED, DOES THE 21 
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INFORMATION PROVIDED BY EER TO THE AGENCIES GIVE A COMPLETE 1 

AND ACCURATE DESCRIPTION OF THE NATURE OF EITHER “ORANGE 2 

TERPENES” OR D-LIMONENE WITH RESPECT TO THE POTENTIAL IMPACTS 3 

OF DISPOSING OF THESE MATERIALS IN THE ENVIRONMENT AT THE MINE? 4 

A. No.  The information provided by EER to the Division and DWQ does not 5 

provide a complete and accurate description of either of the two materials described in 6 

the MSDS documents.  Further, the discussions in the NOI and application submitted to 7 

DWQ do not convey either the uniqueness of the proposal to allow these materials to be 8 

released in the environment of the mine site or the potential risks of doing so. 9 

 10 

Q. WHAT DO YOU MEAN WHEN YOU REFER TO THE UNIQUENESS OF 11 

THE EER PROPOSED ACTIONS? 12 

A. Nothing in any of the data I have researched and reviewed remotely contemplates 13 

the dumping in unlined piles and pits of millions of tons of sediments that are wet with 14 

water that has fully mixed with “Orange Terpenes” or d-Limonene.  The normal uses for 15 

these materials are to add scent to cosmetics and food in tiny, tiny concentrations.  At 16 

higher concentrations, they are used to kill aphids, tomato worms, fire ants, fleas, wasps 17 

and ticks.  They are used to keep other pests, insects and mammals, away.  And, nearer 18 

full strength, with great care, they are used in factories to degrease parts and tools.   19 

 The clear, unambiguous warnings and safety admonitions from every other source 20 

of safety data are not to do exactly what EER proposes to do.  The safety data state that 21 
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these chemicals should not be disposed of where they can get into drainages or where 1 

they have potential contact with surface water or ground water.  The conclusion of this 2 

information is that these chemicals should not be disposed of in the environment.  But 3 

that is just what EER proposes to do. 4 

 5 

Q. WHAT DO YOU MEAN WHEN YOU REFER TO THE POTENTIAL RISKS 6 

OF THESE MATERIALS BEING RELEASED IN THE ENVIRONMENT OF THE 7 

MINE SITE? 8 

A. These materials are toxic.  They are documented as toxic to rats, mice, dogs, 9 

rabbits, cats, earthworms, insects, fish and aquatic invertebrates, moths, butterflies and 10 

bees.  The complete list is long and virtually a description of the ecosystem of the area of 11 

the mine.   As a result of this toxicity, any organism that inhabits the drainages, springs or 12 

land nearby the mine site or that preys on any organism that inhabits these areas is at risk 13 

from EER’s proposal.  The level of that risk has not been laid out in a careful, deliberate, 14 

defensible study by EER.  It has not even been acknowledged.  And, the information that 15 

exists, and that would allow the Division and DWQ to perform even a minimal analysis 16 

of the risks associated with this proposal was not provided by EER to the agencies, nor 17 

even acknowledged by EER to exist. 18 

 19 

Q. BEYOND THE TWO MATERIALS DESCRIBED IN THE MSDS 20 

DOCUMENTS THAT EER PROVIDED TO THE DIVISION AND DWQ, ARE 21 



 19 

THERE CHEMICIALS THAT WILL BE DISPOSED OF AT THE MINE SITE WHICH 1 

WILL CREAT RISKS TO THE ENVIRONMENT? 2 

A. Yes, there are.  Each of the identified chemicals that are part of the mixture that 3 

constitutes “Orange Terpenes” raises its own concerns and issues. 4 

 5 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 6 

DISPOSAL OF LINALOOL IN THE ENVIRONMENT AT THE MINE? 7 

A. I reviewed one MSDS for Linalool and the NIH HSDB entry.  The websites for 8 

each of these is provided above. 9 

Linalool is volatile, flammable and explosive, and less dense than water, with a 10 

fluid specific density around 0.86 that of water according to both sources.  The solubility 11 

of Linalool in water is described as “soluble” in the MSDS and reported as 1,590 mg/L in 12 

NIH HSDB.  Neither the MSDS nor the NIH HSDB reports the vapor density of the 13 

chemical. 14 

Both sources characterize Linalool as stable.  The MSDS lists carbon monoxide 15 

and carbon dioxide as decomposition products.  The NIH HSDB does not specify the 16 

compounds that form due to decomposition. 17 

 The MSDS provides LD50 data for oral and skin exposure for both rat and rabbit 18 

without details, as well as eye and skin irritation study data for rabbit.  The NIH HSDB 19 

provides LD50 data for Bobwhite quail, trout, blue gill, and aquatic invertebrates.  The 20 
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toxicity concentrations showed toxicity greatest for the invertebrates.  It is noted that the 1 

EPA does not require environmental or ecological testing for Linalool because normal 2 

use will not result in environmental exposure.  The HSDB also provided LD50 data for 3 

Golden orfe, and EC50 data for water flea, two green algae, and a soil bacterium. 4 

The MSDS indicated that the compound is not on lists of human carcinogens.  5 

The NIH HSDB does not report testing performed to assess the potential for 6 

carcinogenicity in humans. 7 

The MSDS provides no environmental/ecological data for Linalool.  The NIH 8 

HSDB reports low potential for bioconcentration.   9 

 10 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 11 

DISPOSAL OF MYRCENE IN THE ENVIRONMENT AT THE MINE? 12 

A. I reviewed one MSDS for Myrcene and the NIH HSDB entry.  The websites for 13 

each of these is provided above. 14 

Myrcene is volatile, flammable and explosive, and less dense than water, with a 15 

fluid specific density around 0.80 that of water according to both sources.  The solubility 16 

of Myrcene in water is not provided in the MSDS and reported as 5.6 mg/L in NIH 17 

HSDB.  The MSDS reports a vapor density of 4.7 relative to water, while vapor density is 18 

not reported in the NIH HSDB. 19 
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Both sources characterize Myrcene as stable.  The MSDS lists carbon monoxide 1 

and carbon dioxide as decomposition products.  The NIH HSDB does not specify the 2 

compounds that form due to decomposition. 3 

 The MSDS provides LD50 data for oral exposure for rat without details, as well 4 

skin exposure data for rabbit.  The NIH HSDB provides only links to ongoing studies of 5 

toxicity/carcinogenicity and of genotoxicity. 6 

The MSDS indicated that Myrcene is not on lists of human carcinogens.  The NIH 7 

HSDB does not report testing performed to assess the potential for carcinogenicity in 8 

humans. 9 

The MSDS provides limited environmental/ecological data for Myrcene with the 10 

admonition to “[a]void runoff into storm sewers and ditches which lead to waterways.”  11 

The NIH HSDB reports high potential for bioconcentration.   12 

 13 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 14 

DISPOSAL OF ALPHA-PINENE IN THE ENVIRONMENT AT THE MINE? 15 

A. I reviewed two MSDSs for alpha-Pinene and the NIH HSDB entry.  The websites 16 

for each of these is provided above. 17 

Alpha-Pinene is volatile, flammable and explosive, and less dense than water, 18 

with a fluid specific density around 0.86 that of water according to all sources.  The 19 

solubility of alpha-Pinene in water is reported as insoluble in one MSDS and insoluble in 20 
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cold water in the other MSDS.  It is reported as 2.49 mg/L in NIH HSDB.  Each of the 1 

sources reports a vapor density of 4.7 relative to water. 2 

All sources characterize alpha-Pinene as stable.  One MSDS lists carbon 3 

monoxide, irritating and toxic fumes and gases, and carbon dioxide as abiotic 4 

decomposition products.  The other MSDS provides no information.  The NIH HSDB 5 

indicates nighttime vapor-phase reaction with ozone produces carbon monoxide, carbon 6 

dioxide, formaldehyde, acetaldehyde, formic acid, peroxyacetylnitrate, cis-pinonic acid, 7 

nopinene, acetone, pionaldehyde, glyoxal, and hydroxyl radicals (citation), and with 8 

nitrogen radicals produces 3-acetyl-2,2-dimethyl cyclobutane acetaldehyde, pinane 9 

epoxide, 3-oxypinane-2-nitrate, and 2-hydroxy-3-nitrate as decomposition products.  10 

Direct decomposition due to sunlight is not expected. 11 

 Each MSDS provides a single LD50 data for oral exposure for rat without details.  12 

One MSDS also provide summary data from one irritation test to skin on rabbit.  The 13 

NIH HSDB lists LD50 data in animal research for rabbit and rat and extensive non-lethal 14 

toxic effect studies with rabbit, rat, hamster, and mouse.  The NIH HSDB provides 15 

information on the ecotoxicity of alpha-Pinene, including LD50 data for water flea and an 16 

aquatic arthropod.  It also includes EC50 data for flathead minnow.  17 

One MSDS indicated that alpha-Pinene is not on lists of human carcinogens and 18 

the other say nothing on the concern.  The NIH HSDB does not report testing performed 19 

to assess the potential for carcinogenicity in humans.  Toxic levels in humans of this 20 

compound are as low as 15 ml in children and the LD50 is estimated between 4 and 6 21 
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ounces.  These figures may reflect mixtures with beta-Pinene and Limonene, other 1 

components of Orange Terpenes. 2 

The one MSDS provided limited environmental/ecological data for alpha-Pinene 3 

with the admonition to “[a]void runoff into storm sewers and ditches which lead to 4 

waterways.”  One MSDS notes that the long-term biodegradation products are “more 5 

toxic” than the short-term products, but provides no details or citations.  The NIH HSDB 6 

reports very high potential for bioconcentration and one MSDS states that 7 

bioconcentration is expected.  The other MSDS is silent on bioconcentration. 8 

 9 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 10 

DISPOSAL OF BETA-PINENE IN THE ENVIRONMENT AT THE MINE? 11 

A. I reviewed two MSDSs for beta-Pinene (CAS # 18172-67-3) and the NIH HSDB 12 

entry for beta-Pinene (CAS # 127-91-3).  The websites for each of these is provided 13 

above. 14 

Beta-Pinene is volatile, flammable and explosive, and less dense than water, with 15 

a fluid specific density around 0.86 or 0.87 that of water according to all sources.  The 16 

solubility of beta-Pinene in water is reported as insoluble in one MSDS and no solubility 17 

is mentioned in water is mentioned in the other MSDS.  It is reported as 4.89 mg/L in 18 

NIH HSDB.  Each of the sources reports a vapor density of 4.7 relative to water. 19 
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All sources characterize beta-Pinene as stable.  One MSDS lists carbon monoxide, 1 

irritating and toxic fumes and gases, and carbon dioxide as decomposition products.  The 2 

other MSDS lists carbon monoxide and carbon dioxide.  The NIH HSDB indicates vapor-3 

phase reaction with OH or ozone produces formaldehyde, acetone, nopinone, HCHO; 3-4 

hydroxynopinone, HCOOH and cis-pinic acid as decomposition products.  Direct 5 

decomposition due to sunlight is not expected. 6 

 One MSDS provides a single LD50 data for oral exposure for rat without details.  7 

One MSDS indicates LD50 data are not available.  The NIH HSDB lists LD50 data in 8 

animal research for rabbit and rat and non-lethal toxic effect studies with Guinea pig and 9 

mouse.  The NIH HSDB provides information on the ecotoxicity of beta-Pinene, 10 

including LD50 data for water flea, green algae, rainbow trout, and flathead minnow. 11 

One MSDS indicated that beta-Pinene is not on lists of human carcinogens and 12 

the other say nothing on the concern.  The NIH HSDB does not report testing performed 13 

to assess the potential for carcinogenicity in humans.  Toxic levels in humans of this 14 

compound are reported as 150mL and as between one ounce and one pint, depending 15 

upon the source. 16 

One MSDS provides, as environmental/ecological information for beta-Pinene, 17 

the admonition: “Prevent contamination of soil, ground and surface water.  Do not 18 

discharge product unmonitored into the environment.”  The other MSDS states that no 19 

ecological information is available.  The NIH HSDB reports high potential for 20 

bioconcentration.  Neither MSDS comments upon bioconcentration potential. 21 
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 1 

 2 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 3 

DISPOSAL OF OCTANAL IN THE ENVIRONMENT AT THE MINE? 4 

A. I reviewed one MSDS for Octanal and the NIH HSDB entry.  The websites for 5 

each of these is provided above. 6 

Octanal is volatile, flammable and explosive, and less dense than water, with a 7 

fluid specific density around 0.82 that of water according to both sources.  The solubility 8 

of Octanal in water is reported as very slightly soluble in cold water in the MSDS and 9 

reported as 560 mg/L in NIH HSDB.  The MSDS reports a vapor density of 4.4 relative 10 

to water while vapor density was not reported in the NIH HSDB. 11 

Both sources characterize Octanal as stable.  The MSDS does not list 12 

decomposition products, but states that long-term biodegradation products are not 13 

harmful.  The NIH HSDB states that decomposition in sunlight may occur but does not 14 

specify the compounds that form due to decomposition. 15 

 The MSDS provides LD50 data for oral exposure for rat without details.  The 16 

NIH HSDB provides LD50 data for rat, rabbit, common bleak (saltwater fish), flathead 17 

minnow (fresh water) and Harpacticoid (fresh and salt water benthic crustacean).  NIH 18 

HSDB also reports on non-lethal impacts for rat. 19 
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Neither the MSDS nor the NIH HSDB discusses human or non-human 1 

carcinogenicity. 2 

The MSDS provides no environmental/ecological data for Octanal.  The NIH 3 

HSDB reports low potential for bioconcentration.   4 

 5 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 6 

DISPOSAL OF DECANAL IN THE ENVIRONMENT AT THE MINE? 7 

A. I reviewed one MSDS for Decanal and the NIH HSDB entry.  The websites for 8 

each of these is provided above. 9 

Decanal is volatile, flammable and explosive, and less dense than water, with a 10 

fluid specific density around 0.83 that of water according to both sources.  The solubility 11 

of Decanal in water is reported as very slightly soluble in the MSDS and reported as 12 

insoluble in NIH HSDB.  The MSDS reports a vapor density > 1 relative to water while 13 

vapor pressure is not reported in the NIH HSDB. 14 

Both sources characterize Decanal as stable.  The MSDS lists decomposition 15 

products as carbon monoxide and carbon dioxide.  The NIH HSDB does not specify the 16 

compounds that form due to decomposition. 17 

 The MSDS provides LD50 data for oral exposure for mouse and rat without 18 

details and dermal exposure to rabbit.  The NIH HSDB reports Decanal is toxic to the 19 
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bacterium that was used to test for mutagenicity.  NIH HSDB also reports on non-lethal 1 

impacts for rabbit. 2 

The MSDS lists those agencies for which Decanal is not listed as a carcinogen.  3 

The NIH HSDB does not discuss human or non-human carcinogenicity. 4 

The MSDS provides the following environmental/ecological information for 5 

Decanal: 1) “Harmful to [aquatic] organisms, may cause long-term adverse effects in the 6 

aquatic environment.”  2)  “To avoid possible contamination of the environment, do not 7 

discharge into any drains, surface waters or groundwaters.”  3) “Prevent contamination of 8 

soil, ground and surface waters. Do not discharge product unmonitored into the 9 

environment.”  The NIH HSDB reports the potential for bioconcentration as “important” 10 

to its fate and it is expected to bioconcentrate in aquatic organisms.   11 

 12 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 13 

DISPOSAL OF SABINENE IN THE ENVIRONMENT AT THE MINE? 14 

A. Sabinene does not have an entry in the NIH HSDB and I did not find an MSDS 15 

online.  I did request an MSDS from a seller and the MSDS that was sent indicated it was 16 

strictly a laboratory chemical used for research only.  It is described as a flammable oil 17 

that is harmful if swallowed, inhaled or absorbed through the skin, irritating eyes, mucous 18 

membranes and upper respiratory tract.  Because no use outside the laboratory is 19 

anticipated, the MSDS provides no environmental, ecological or non-human health 20 

information.  21 
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 1 

Q. DO THESE COMPOUNDS YOU PREVIOUSLY JUST DESCRIBED CARRY 2 

ANY LESS RISK OR THREAT OF RISK TO THE ENVIRONMENT OR THE 3 

ECOSYSTEM AROUND THE MINE THAN DO THE CHEMICALS FOR WHICH 4 

EER PROVIDED MSDSs? 5 

A. No, they do not.  While there are variations from chemical to chemical with 6 

respect to individual dangers, as a group they describe comparable toxicities to 7 

comparable varieties of animals, plants, and ecosystems.  They exhibit common physical 8 

and chemical properties, similar likelihood for bioconcentration, similar degradation 9 

products, and similar admonitions against open, uncontained placement in water and the 10 

environment.  11 

 12 

V. LEACHATE GENERATION 13 

 14 

Q. DID YOU REVIEW THE TESTIMONY OF THE DIVISION STAFF AND THE 15 

EXPERT REPORTS PROVIDED BY BAYER AND KNOOP WITH RESPECT TO 16 

THE POTENTIAL FOR LEACHATE GENERATION? 17 

A. I did. 18 

 19 

Q.  WHAT IS LEACHATE AND WHY DOES IT MATTER? 20 
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A. Leachate is fluid that is in contact with waste or that has contacted waste.  It is 1 

important because it provides a primary method to transport contaminants from the waste 2 

to humans or to the environment. 3 

 4 

Q. WHAT, IF ANY NEW DATA OR NEW INFORMATION IS PROVIDED IN 5 

THE EXPERT REPORTS OR THE TESTIMONY THAT ADDRESS THE ISSUE OF 6 

LEACHATE GENERATION FROM THE PROCESSED WASTE? 7 

A. There were no new data introduced and very little new in the way of 8 

interpretation.  The data from the NOI (p. 17) for the waste stream, i.e., rates of 9 

discharged water and spent ore, from which I computed the high levels of water that will 10 

be in the processed tailings remain the only data with which one can quantify the water 11 

content of these tailings.  The cautionary email from EER to the lab regarding water 12 

content and probable water separation is unchallenged as to its significance.   13 

Bayer’s expert report (pp. 4 and 5) subscribes to the NOI assertions of “no free-14 

water” (e.g., NOI, p. 17) and moisture content that is “near optimal for compaction” (e.g., 15 

NOI, p. 19).  The former assertion remains unsupported by the data in the NOI and the 16 

latter is neither supported with any data in the NOI nor relevant to the issue of the 17 

disposal of saturated and free-draining wastes.  The principle new interpretation 18 

contained within the Bayer expert report is the discussion of the texture(s) of the spent 19 

ore rock and the purported significance of that texture to the issue of whether or not the 20 

disposed spent ore is capable of producing leachate at the time it is disposed. (Bayer, p. 21 

4)  As part of that discussion, Bayer erroneous purports the analysis I performed was only 22 

on the course fraction of the waste stream.  The calculations considered the combined, 23 
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total mass of spent ore and the conclusions, even that of “unconsolidated sand,” applies 1 

fully to the combined fine and coarse tailings. 2 

 3 

Q. VERY BRIEFLY, UPON WHAT DATA DID YOU RELY TO CONCLUDE 4 

HIGH WATER CONTENT IN THE DISPOSED WASTE, AND HOW DID YOU 5 

COME TO THAT CONCLUSION? 6 

A. I relied upon the data in the NOI describing daily runs of ore processed (NOI p. 7 

16), and amounts of bitumen recovered from the ore, (NOI p. 14), and water lost to 8 

disposal with the spent ore (p. 17).  The data in the NOI apply to the combined waste 9 

streams, both coarse and fine, and not just the coarse fraction. (Id.) The interpretation and 10 

conclusions are therefore relevant to a combination of all spent ore, not just the coarse 11 

fraction.  The data establish that the spent waste as transported to the mine is 12 

unconsolidated and saturated with water.  I include with this supplemental testimony 13 

Exhibit A, a work sheet showing the calculations that led me to my conclusion. 14 

 15 

Q. ARE THERE ANY ADDITIONAL OR NEW DATA IN THE EXPERT 16 

REPORTS OR IN THE TESTIMONY OF THE DIVISION STAFF THAT 17 

INVALIDATE YOUR CALCULATIONS OR YOUR CONCLUSIONS? 18 

A. No.  There is anecdotal information in the Bayer report (p. 5) that a horizontal belt 19 

filter will be used instead of a shale shaker, as the extraction process continues to be 20 

redesigned.  However, the anecdotal information continues by noting that the re-use rate 21 

for water remains essentially unchanged from “approximately 85%” as provided in 22 

EER’s application to DWQ to “estimate in excess of 85%” in Bayer’s report.  There has 23 
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been no change to the NOI and no anecdotal information that reduces the 116 gallons per 1 

minute water use I relied upon to calculate the water content of the processed tailings. 2 

 Bayer (p. 5) also alludes to an expectation that the spent ore coming out of the 3 

process will drain free water, stating, “The tailings are planned to be moved from the 4 

plant to a handling area where any water draining from the tailings will be captured for 5 

recycling,” and citing the NOI at p.17.   The statement by Boyer is clouded, however, 6 

because there is no such statement at NOI p.17, nor anywhere else that I have found in 7 

the NOI. 8 

 9 

Q. ARE THERE ANY DATA OR INFORMATION IN THE NOI, EXPERT 10 

REPORTS, OR THE TESTIMONY OF THE DIVISION STAFF THAT SUPPORT THE 11 

ASSERTION THAT WATER CONTENT OF THE SPENT ORE IS TOO LOW TO 12 

DRAIN FROM THE SPENT ORE WHEN IT IS DISPOSED? 13 

A. There are not.   14 

 15 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT THE ASSERTION THAT 16 

THE MOISTURE CONTENT OF THE SPENT WASTE IS NEAR THAT FOR 17 

OPTIMAL COMPACTION IS UNSUPPORTED? 18 

A. Optimal moisture content for compaction is a material-specific property that is 19 

also specific to a desired degree of compaction.  It is determined by multiple tests of the 20 

material over a range of water contents.  Those test results of compaction produce a curve 21 

from which one observes the optimal for that material for the tested degree of 22 

compaction.  There is no generic “optimal moisture content.”  The assertions are offered 23 
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without specification as to the level of compaction being referenced and they are offered 1 

without any compaction test data of any kind. 2 

 3 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT OPTIMAL MOISTURE 4 

CONTENT FOR COMPACTION IS NOT RELEVANT TO WHETHER OR NOT THE 5 

SPENT WASTE WILL DRAIN WHEN DISPOSED? 6 

A. Optimal moisture content for compaction is the amount of water that allows for 7 

the densest mass to be made from a particular granular material when compacted to a 8 

predetermined degree.  It is a characteristic that applies to sediment at the time of 9 

compaction.  What determines whether or not water drains from the sediment is whether 10 

or not the water content is above or below the field capacity.  If the water content is 11 

above field capacity, the sediment will passively drain water.  If the water content is 12 

below field capacity, it will not passively drain.  The field capacity of a material will 13 

change if and as it is compacted.  Thus, the field capacity for the disposed, spent ore is 14 

different when it is dumped in the mine than it is if it were compacted.  But, field 15 

capacity and optimal moisture content are not directly related.  Whether or not the spent 16 

ore, as delivered to the mine, is “near” optimal moisture content for some particular level 17 

of compaction – and there is no test data to establish that content – has nothing to do with 18 

whether or not the spent waste will drain water, as delivered or if compacted. 19 

 20 

Q. WHAT IS THE TEXTURAL INTERPRETATION OF THE SPENT ORE THAT 21 

IS PROVIDED IN THE EXPERT REPORTS AND IN TESTIMONY OF THE 22 

DIVISION STAFF? 23 
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A. The expert report of Bayer represents that the spent ore sediments to be disposed 1 

in the mine, when combined, have a texture, i.e., grain size and grain-size distribution, 2 

that is equivalent to a “fine loamy sand” (Bayer, p. 4). 3 

  4 

Q. WHAT SIGNIFICANCE IS ATTACHED TO THIS INTERPRETED 5 

TEXTURE? 6 

A. Based upon that characterization as “fine loamy sand,” Bayer asserts the spent ore 7 

will “have a field capacity and saturation much greater than that of sand.” (Id.).  Bayer 8 

does not indicate what the NOI data establish the saturation to be, or venture a value or 9 

range for the field capacity.  Bayer provides no conflicting demonstration of differing 10 

saturation or water content than that presented in my direct testimony.  His only dispute is 11 

a preference to refer to the tailings as “fine loamy sand” instead of “unconsolidated 12 

sand.”  13 

 14 

Q. DOES THE DISCUSSION OF THE TEXTURE OF THE PROCESSED ORE 15 

AND ITS INFLUENCE ON SATURATION AND FIELD CAPACITY IN ANY WAY 16 

REFUTE YOUR OBSERVATIONS REGARDING THE WATER CONTENT OF THE 17 

SPENT ORE WASTES AS DISPOSED IN THE MINE AND IN WASTE DUMPS? 18 

A. No, it does not.  The evaluation that I performed using the NOI data was based on 19 

the characteristics and properties of all of the spent ore, both coarse and fine.  As noted 20 

above, my analysis was not an evaluation of only the coarse fraction.  The resulting 21 

calculations of water content and saturation derived from the NOI data are fully 22 

consistent with and applicable to a sand of the combined texture indicated by the limited 23 
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grain-size values provided in the NOI, regardless of the descriptive name given it.  Those 1 

calculations have never been refuted. 2 

 3 

Q. WHAT DATA ARE PROVIDED IN THE NOI REGARDING THE TEXTURE 4 

OF THE SPENT ORE? 5 

A. Bayer (p. 4) relies upon “a very small amount” grain-size distribution data that 6 

has been performed.  The only quantitative data for grain size distributions in the NOI 7 

appear to be on page 19, in the second paragraph of the Pit Backfill section.  That data is 8 

indeed “a small amount.”  The only data that is provided are the range and d50 (the grain-9 

size diameter dividing the coarser 50% of a sample from the finer 50% of a sample) for 10 

the coarse spent ore, and the range and d50 for the fine spent ore.  The boundary between 11 

coarse and fine spent ore is 80 micrometer. 12 

 13 

Q. WHAT DOES THE SMALL AMOUNT OF GRAIN-SIZE DATA TELL 14 

ABOUT THE SPENT ORE? 15 

A. I will use terms as defined by the standard Atterberg scale.  The coarse spent ore 16 

is 100% sand; half is fine- to coarse sand and half is fine sand.  The fine spent ore ranges 17 

from fine sand to less than medium silt.  Half of the fine spent ore is medium silt to fine 18 

sand and half is less than medium silt.   19 

Because the analyses are not completely reported, and the relative amounts of the 20 

fine- to coarse fractions are given as a range of from 20%-80% to 15%-85%, an exact 21 

characterization is not possible.  However, the data that are provided in the NOI indicate 22 

that the spent ore is not less than 80% sand, and not less than 90% sand and silt.  Not 23 
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more than 10% of the spent ore is medium silt or finer and this fraction may be as low as 1 

7.5%.  Using the Unified Soil Classification System (USCS), the spent ore is a coarse-2 

grained sediment, a sand, and, most specifically, a silty sand and denoted by the symbol 3 

SM. 4 

 5 

Q. WHAT IS THE DIFFERENCE BETWEEN “SILTY SAND” AND “FINE 6 

LOAMY SAND”? 7 

A. Silty sand (or SM) is standard USCS nomenclature, and it has standardized limits 8 

to its textural composition.  I am unfamiliar with any similarly standardized definition for 9 

fine loamy sand.  The term loam typically denotes a combined textural and compositional 10 

make up of a soil with approximately two parts sand, two parts silt and one part clay, as 11 

both grain size and as clay minerals.  Loam also traditionally has a high concentration of 12 

humic organic matter.  Loam is valued garden soil because it both retains water well with 13 

the organic matter and the clay minerals and freely drains due to its sand and silt content.  14 

Since the spent ore contains no humic organic matter and less clay mineralogy than 15 

customary in loam, it is not clear what fine loamy sand means in the context of the spent 16 

ore disposal. 17 

 18 

Q. WITH RESPECT TO LEACHATE GENERATION FROM THE SPENT ORE, 19 

DOES IT MAKE ANY DIFFERENCE WHETHER IT IS SILTY SAND OR FINE 20 

LOAMY SAND? 21 

A. No, none whatsoever.  The spent ore is what it is and the labeling is not what is 22 

important.  The important thing to appreciate is that, according to the data provided in the 23 
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NOI, the spent waste is expected to go to the mine with high porosity, calculated at about 1 

35%, nearly full saturated and at or near field capacity.   Therefore, it will drain when it is 2 

disposed. 3 

 4 

Q. DOES THE PRODUCTION OF LEACHATE FROM THE SPENT ORE 5 

DEPEND UPON THE SPENT ORE BEING FREE DRAINING AT THE TIME IT IS 6 

DISPOSED? 7 

A. No, not at all.  Precipitation will fall on the spent ore in the mine pit and the waste 8 

piles and infiltrate it, even after compaction.  Once the mine is closed, a portion of the 9 

precipitation will infiltrate the closed mine and move into the spent ore.  Bayer (p.5) 10 

asserts that the climate and low precipitation rates will combine to evapotranspire all 11 

precipitation that falls on or into the mine and waste piles.  This assertion is offered 12 

without any supporting data beyond a qualitative comparison of annual 13 

evapotranspiration rates and annual precipitation rates, neither of which Bayer provides.  14 

It is an assertion that is, quite simply, egregiously wrong.  Annual rain does not fall 15 

uniformly 24/7/365.  The annual evapotranspiration rate does not uniformly remove 16 

water 24/7/365.  Simply comparing those two statistics is tells nothing about leachate 17 

formation. 18 

I recently finished reviewing infiltration projections at a facility in the desert north 19 

of Las Vegas, investigating recharge to sediments very similar in texture to the sediments 20 

anticipated to come from the PR Spring mining operation.  There, with far less rainfall 21 

and far higher evapotranspiration rates, significant infiltration was simulated to occur and 22 

leachate moved through the waste.  That will happen here, too.  The rates can be readily 23 
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determined through long-used and well-calibrated models, models such as HELP.  But, it 1 

is a certainty that leachate will form in time, even were the spent ores being deposited 2 

bone dry.  The water content of the spent ore at disposal will influence when leachate 3 

forms, but not if leachate forms.  The timing and rates of leachate production should be a 4 

part of EER’s NOI; an analysis of impacts and a statement of mitigation cannot be 5 

completed without it.  This is because the leachate from the spent ore in the mine and 6 

waste piles will necessarily migrate away from the mine, carrying with it its 7 

contaminants, and impact ground and surface water.  The magnitude of that impact is 8 

dependent upon the rates of leachate production. 9 

  10 

VI. CHARACTERIZATION OF LEACHATES FROM WASTE MATERIALS 11 

 12 

Q. AS A RESULT OF THE ADDITIONAL INFORMATION YOU HAVE 13 

RECEIVED, REVIEWED, AND ASSESSED AS A RESULT OF THE PRODUCTION 14 

OF THE EXPERT REPORTS AND THE TESTIMONY OF DIVISION STAFF, DO 15 

YOU HAVE ADDITIONAL UNDERSTANDING OF THE CHARACTER OF THE 16 

LEACHATE THAT WILL EXIST IN AND FORM AS A RESULT OF THE 17 

PROPOSED MINING AND ORE PROCESSING? 18 

A. Yes, I do have additional understanding.  It is still not a full understanding, 19 

however, because EER either failed to characterize the leachate that will form or, if it has 20 

characterized the leachate that will form, EER failed to share that evaluation with the 21 

Division and DWQ.  The failure applies to both organic and inorganic characterization of 22 

the leachate.  The organic characterization focuses primarily on the concentration and 23 
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volumes of the toxic extraction chemicals in the spent process water.  The inorganic 1 

characterization would focus on the importation of lower quality water to feed the 2 

process and the increased weather rates that will result from the pulverization of the ore 3 

rock and the release of reactive minerals. 4 

 5 

Q. HOW HAS YOUR UNDERSTANDING OF THE INORGANIC 6 

CHARACTERIZATION OF LEACHATE CHANGED AS A RESULT OF THE 7 

ADDITIONAL INFORMATION YOU HAVE RECEIVED, REVIEWED, AND 8 

ASSESSED? 9 

A. The new information I have received, reviewed and assessed does not address any 10 

of the inadequacies of inorganic characterization to which I testified previously.  There is 11 

still no characterization or attempt to characterize the inorganic composition of ground 12 

and surface water.  Bayer (pp. 13 and 14) acknowledges that the testing requested and 13 

relied upon by DWQ does not provide the agency with data that is descriptive of the 14 

leachate that will exist or form at the mine.  Division staff in testimony accepts the EER 15 

representation to DWQ that because the extracting liquid will not change pH and will not 16 

therefore increase dissolution of mineral, the Orphus Process will not increase TDS (e.g., 17 

Monson, p. 256 et seq.).  This ignores the fact that the Orphus Process pulverizes the ore, 18 

dramatically increasing surface area and thereby increasing the rates of weathering 19 

reactions that do generate TDS.  It also fails to recognize that the grinding of the rock and 20 

extraction of bitumen will allow exposure of previously sequestered reactive minerals to 21 

weather that would not have occurred without this grinding and pulverizing.  And, it fails 22 
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to recognize that water with significantly higher TDS will be imported for use in the 1 

Orphus Process and that this water will be discharged to the mine with spent ore. 2 

 3 

Q. HOW HAS YOUR UNDERSTANDING OF THE ORGANIC 4 

CHARACTERIZATION OF LEACHATE CHANGED AS A RESULT OF THE 5 

ADDITIONAL INFORMATION YOU HAVE RECEIVED, REVIEWED, AND 6 

ASSESSED? 7 

A. Now that we know what the extracting chemicals are, we understand something 8 

of the biological and ecological risks associated with those chemicals, of the physical and 9 

chemical properties of the extraction chemicals in and with the discharged water, and of 10 

the degradation products of the chemicals.  The composition of the process water 11 

provided to EPA in 2009, although now outdated, provides some understanding of 12 

aspects of the likely characteristics of the spent process water discharged with the spent 13 

ore to the mine and waste dumps.  14 

 15 

Q. WHAT DO YOU NOW UNDERSTAND REGARDING THE BIOLOGICAL 16 

AND ECOLOGICAL RISKS OF THE EXTRACTING CHEMICALS? 17 

A. The chemicals in Orange Terpenes are documented toxic across a wide range of 18 

organisms and ecosystems.  Testing has established concentrations that are toxic and or 19 

lethal to cats, dogs, rodents, insects, crustaceans, birds, fish, aquatic vegetation including 20 

algae, and benthic organisms.  The biodegradability of these chemicals varies by 21 

chemical and depends upon whether conditions are aerobic or anaerobic.  Abiotic 22 

degradation, particularly in sunlight, can produce degradation products that are 23 
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themselves toxic and/or carcinogenic.  Most of the individual compounds have high or 1 

very high potential to bioconcentrate.  This information has been provided in detail in the 2 

testimony above, based on individual chemistry. 3 

 4 

Q. WHAT ARE THE IMPORTANT PHYSICAL AND CHEMICAL PROPERTIES 5 

OF THE EXTRACTION CHEMICALS? 6 

A. The chemicals are immiscible and universally lighter than water.  The result is 7 

that when these chemicals are discharged with water, they will remain as separate drops 8 

that tend to migrate upward even when water is not migrating.  The particles will tend to 9 

coalesce into larger masses as they contact other droplets.  Since the viscosity of these 10 

chemicals is comparable to that of water and the surface tension is substantially less, they 11 

move more easily than water through the porosity of the spent ore and surrounding rock. 12 

 The vapor density of these chemicals is between 4 and 5 times that of air.  As 13 

discussed above, this will tend to pool the chemical vapor at the surface of evaporation, 14 

inhibiting further evaporation. 15 

 Each of these chemicals is soluble in water at significantly variable rates as 16 

described above.  This will result in a dissolved composition that can differ significantly 17 

from the analyzed composition in the extracting fluid itself.  For determining impacts to 18 

the environment and ecosystems, the dissolved composition in water is more significant, 19 

because water will be a vehicle of transport, and EER has not shared any data regarding 20 

the dissolved composition of these chemicals in the spent extracting fluid that will be 21 

discharged to the mine.  The solubilities of these chemicals range from around one to 22 

more than 1500 mg/L, their solubilities are thousands or millions of times greater than the 23 
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natural concentrations of the chemicals, which are often quantified in nano- or 1 

picograms/L (billionths and trillionths of a gram per liter, respectively). 2 

 These chemicals readily partition into solid phase hydrocarbons, e.g., bitumen, 3 

which is why they are used in the Orphus Process to extract bitumen.  Thus, the residual 4 

hydrocarbons in the spent ore will be reservoirs of the extraction chemical and transport 5 

the chemicals to the mine with their disposal.  EER provides no data on the concentration 6 

of these chemicals partitioned into the residual bitumen.  This is a substantial omission as 7 

the application to the DWQ reports that the residual bitumen concentrations in the fine 8 

sediments is as high as 3% and therefore the potential mass of the chemical in the 9 

residual may be significant. 10 

 11 

Q. WHAT IS KNOWN ABOUT THE CONCENTRATIONS OF THE 12 

EXTRACTING CHEMICALS IN THE SPENT PROCESS WATER THAT IS BEING 13 

DISPOSED IN THE MINE WITH THE SPENT ORE? 14 

A.   Both the DWQ and the NOI acknowledge that the extracting chemicals will be 15 

part of the spent process water that is disposed with the spent ore and placed in the mine 16 

and in the waste dumps.  However, neither the NOI nor the DWQ application gives any 17 

specific information regarding the concentrations of these chemicals or the masses of 18 

these chemicals that will be disposed in the mine.  The NOI and the DWQ application are 19 

without any analytical or quantitative data with respect to concentrations of the extracting 20 

chemicals in the spent process water, which is the initial leachate at the mine.  21 

 22 
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Q. FROM THE INFORMATION AVAILABLE, WHAT CAN BE DETERMINED 1 

ABOUT THE CONCENTRATIONS OF THE EXTRACTING CHEMICALS IN THE 2 

SPENT PROCESS WATER THAT IS BEING DISPOSED OF IN THE MINE AND 3 

WASTE DUMPS WITH THE SPENT ORE? 4 

A. There are three mechanisms by which the extracting chemicals associated with 5 

the spent process water that is being disposed of in the mine and waste dumps with the 6 

spent ore can be transported; dissolved in water, as free liquids mixed with the water, and 7 

in solid phase partitioned into the residual hydrocarbons in the spent ore.  None of these 8 

is characterized by EER. 9 

 The dissolved chemicals may occur at or near their solubility limits based upon 10 

the high concentration of extracting chemical in the process water, according to the 11 

composition of the process water given EPA in 2009, a long average period of contact, 12 

and extensive agitation in the extraction process.  This would result in a total dissolved 13 

concentration of about 2170 mg/L, or approximately 2170 parts per million.  Water loss 14 

with the spent waste is 116 gallons per minute (gpm) according to the NOI, or 167,040 15 

gallons per day.  Using the above dissolved mass ratio, this constitutes a load to the mine 16 

of 3023 pounds per day.  Converting to volume based upon a typical density of about 17 

0.84 of water, the approximate the discharge rate of extracting chemicals is 450 gallons 18 

per day. 19 

 There are no data available in the NOI or in the application to DWQ that allows 20 

one to extract or estimate the amount of the extracting chemical that will be partitioned 21 

into the residual hydrocarbons of the spent ore.  It is only known that this is an additional, 22 

and potentially significant source of transport to the mine. 23 
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There are no direct data available in the NOI or in the application to DWQ that allows 1 

one to extract or estimate the amount of the extracting chemical that will be released as a 2 

free-phase mixture of the extracting chemicals with the spent process fluid discharged 3 

with the spent ore.  The 2009 letter from EER to EPA states that the extracting fluid is 4 

35.9% extracting chemicals.  However, what is going to the mine is spent extracting 5 

fluid, not fresh, and it will have substantially less of the chemical in it.   How much less is 6 

known to EER, because the company repeatedly states that the lost extracting fluid, both 7 

water and chemical, must be added back to refresh the process fluid for new extraction.  8 

EER does not provide that information in either the NOI or the DWQ application. 9 

However, EER has stated in public forums describing the Ophus process that 98% 10 

of the chemical is recycled.  Based upon the 116 gpm loss of process water, the process 11 

water chemistry reported to EPA, and a total of 2% chemical loss, the chemical content in 12 

the disposed water could be as high as 2200 gallons per day or 14,800 pounds per day.  13 

The dissolved concentration can only account for about ¼ of this amount, so transport 14 

with the residual hydrocarbons in solid phase or as free liquid are likely significant 15 

factors. 16 

 17 

VII. CONCLUSIONS 18 

 19 

Q. WILL THE OPHUS PROCESS PRODUCE LEACHATE THAT IS 20 

CONTAMINATED WITH THE EXTRACTING FLUID THAT IT USES? 21 

A. Yes.  EER projects a production rate of contaminated leachate of 116 gpm for a 22 

bitumen production rate of 2000 barrels per day. 23 
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 1 

Q. WHAT ARE THE LEVELS OF CONTAMINATION OF THAT LEACHATE 2 

WITH EXTRACTING CHEMICALS? 3 

A. Only EER knows at this point, because EER does not disclose the composition of 4 

the spent fluid that constitutes the discharged leachate.  The leaching procedure analyses 5 

provided to DWQ as part of the application did not test for the extraction chemicals.  6 

Using a reasonable assumption that the spent fluid is saturated with the extracting 7 

chemicals, the dissolved concentration of these chemicals is about 2179 mg/L.  Free-8 

phase concentrations of the extracting chemicals have not been disclosed.  The discharge 9 

of chemicals to the mine solely in dissolved phase, under the assumption of concentration 10 

at solubility, is about 1 ½ tons per day, or about 450 gallons per day.  If all of the 11 

chemical loss described by EER in public (2%) are part of the waste water disposed with 12 

the spent ore, the total chemical in the waste water would be as high as 2200 gallons per 13 

day, or 14,800 pounds per day. 14 

 15 

Q. ARE THE MINE AND WASTE DUMPS CONTAMINATED WITH 16 

EXTRACTING CHEMICALS IN ANY MANNER OTHER THAN DISSOLVED AND 17 

FREE-PHASE LIQUID? 18 

A. Yes.  The extracting chemicals partition into the bitumen.  Some of the bitumen is 19 

returned to the mine as residual hydrocarbons.  According to data provided in the 20 

application to DWQ, the overall concentration of residual hydrocarbon is 0.84% and 21 

some spent ore has as much as 3% residual hydrocarbons.  The concentration of 22 

extracting chemicals in these materials is not disclosed. 23 
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 1 

Q. WILL LEACHATE IN THE MINE AND WASTE DUMPS BE MOBILE AND 2 

ABLE TO MOVE OUTSIDE THE MINE AND DUMPS? 3 

A. Yes.  Based upon the materials handling data in the NOI, the discharge rate of 4 

spent process fluid from the processing of the ore is sufficient to generate water levels in 5 

the disposed spent ore that will be at or over levels at which it will drain at the time of 6 

disposal.  Therefore, as proposed in the NOI, leachate drainage would begin immediately.  7 

Were the process to be changed to reduce that level of water discharge, movement of the 8 

leachate would begin when sufficient water falls on or infiltrates into the waste to raise 9 

water levels to or above field capacity.  This addition of water will occur.  The technical 10 

effort needed to estimate a time frame has not been shared by EER, if it has been done. 11 

 12 

Q. MIGHT THE EXTRACTING CHEMICALS IN THE MINE MOVE, EVEN IF 13 

THE WATER IS STATIONARY? 14 

A. Yes.  The extraction chemicals are immiscible in water, less dense than water, and 15 

can move more readily through porous material than water.  Free-phase liquid chemicals 16 

will tend to migrate vertically upward, whether or not the water is moving. 17 

 18 

Q. DO THE EXTRACTING CHEMICALS DISPOSED IN SPENT PROCESSING 19 

WATER AND IN SPENT ORE PRESENT A THREAT OR RISK TO THE 20 

ENVIRONMENT, ECOLOGY, SURFACE WATER AND GROUND WATER AT THE 21 

MINE? 22 
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A. Yes.  There are abundant toxicological, ecological, and environmental studies and 1 

data that establish these chemicals are toxic, and potentially lethal to, virtually every type 2 

of life and ecosystem in and around the mine, including earthworms, aquatic plants, 3 

benthic animals, fish, insects, rodents, predator mammals, birds, and soil bacteria.  Most 4 

of the chemicals have high or very high potential for bioconcentration.   Some biodegrade 5 

under some conditions, but abiotic degradation (degradation by non-biological processes) 6 

for some of these chemicals produce degradation products that are themselves toxic or 7 

carcinogenic. 8 

 9 

Q. CAN THE FULL RISK OF DISPOSING OF THESE ORGANIC CHEMICALS 10 

IN THE WASTES AT THIS MINE BE FULLY QUANTIFIED AT THIS TIME? 11 

A. No.  Not until EER elects to release withheld information and undertake 12 

additional analysis and elects to characterize the site sufficiently to understand migration 13 

paths, migration rates, and timing of migration can these risks be described or quantified.  14 

Confirming the risks or identifing damage after operations begin would require 15 

monitoring programs and protocols that are not part of the current mining plan. 16 

 17 

Q. IS ORGANIC CONTAMINATION THE ONLY PROBLEM THAT WILL 18 

OCCUR WITH THIS MINING? 19 

A. No.  The mining plan at this site will create contamination due to inorganic 20 

materials as well.  The very limited existing data establish very low TDS water in the 21 

seeps and springs that discharge local shallow groundwater, as documented in the NOI 22 

and included in the application to the DWQ.  The mining and processing of the oil sands 23 
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as proposed in the NOI will necessarily generate lower quality water even without the 1 

organic contamination.  Water higher in TDS than the shallow water in the area is being 2 

imported from deep zones several miles away for use as process water.  Pulverizing the 3 

ore rock will decrease grain size and increase surface area, increasing the rate at which 4 

this water will weather and increasing TDS as a result.  Reactive minerals that are 5 

currently sequestered in the bitumen will be exposed to oxidizing air and water and will 6 

what weather at rates far higher than currently occur. 7 

 8 

Q. CAN THE FULL RISK OF DISPOSING OF THE INORGANIC 9 

CONTAMINATION AT THIS MINE BE FULLY QUANTIFIED AT THIS TIME? 10 

A. No.  Unless and until EER disclosed or collects the necessary data to allow an 11 

assessment of the materials and processes that will be specifically involved and active at 12 

this specific mine, the impacts and risks cannot be characterized or quantified.  The 13 

composition of the water to be used for making the process water is easily obtained.  The 14 

inorganic composition of the spent process water that constitutes the initial leachate is 15 

easily obtained.  Characterizing the reactive mineralogy of the spent ore is easily done.  16 

From these data, the risk and impact of inorganic contamination is easily determined.  17 

The NOI is not complete without this information and no finding of impacts to water – de 18 

minimis or otherwise - can be validly done without it. 19 

 20 

Q. Does this conclude your testimony for now? 21 
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A. Yes, it does. 1 

 2 
 3 
 4 
___________________________ 5 
Charles H. Norris 6 
1928 E 14th Ave 7 
Denver CO 80206 8 

 



Exhibit A 
 

COMPUTATION OF WATER CONTENT IN SPENT ORE USING NOI DATA 
 
 
Daily production run, 2000 bbl. (NOI, p.16) 
Daily ore processed, 3000 to 3500 tons (NOI, p 16) 
 Assumption 1:  ore is dry based on site characterization 
Bitumen recovery as percent of weight of ore rock, 10-12% (NOI, p. 14) 
 Assumption 2: use midpoint of range, 11% 
Daily dry tailings [89% of (3000 to 3500 tons)], 2670 to 3115 tons 
 
Water consumption, 116 gpm (NOI p.17) 
Daily water consumption, 116 x 60 x 24 = 167,040 gallons 
Daily water consumption, 167,040 x 8 / 2000 = 668 tons 
 
Range of daily wet tailings production, 3338 to 3783 tons 
 [2670 + 668 to 3115 + 668] 
 
Range of water content [W-wtr/W-total], 20.0% to 17.6% 
 
Volume = Mass/Density 
 
Quartz has density of 2.65 g/cc, or 1.993 tons/cy 
Water has a density of 1.00 g/cc, or 0.752 tons/cy 
 
Volume of daily processed rock, 1340 to 1563 cy 
 [2670/1.993 to 3115/1.993] 
 
Daily water volume, 668/0.752 = 888 cy 
 
Volume of rock + volume of water = volume of tailings; 2228 to 2451 cy 
 Assumption 3:  no unsaturated porosity 
 
Porosity of tailings, volume of water/volume of tailing, 40% to 36% 
 
Notes: 
Assumption 3 is reasonable because the resulting total porosity is at or near the upper limit expected for 
granular, unconsolidated sediments like these.  Adding a third phase of air filled porosity would 
postulate porosity too high to be expected in sediment coming off a shale shaker or similar device. 
 
The use of quartz density is conservative.  The use of a grain density greater than quartz at 2.65 g/cc 
would decrease the volume of rock and resulting even higher porosity.. 
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I INTRODUCTION AND QUALIFICATIONS 1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. Charles H. Norris 4 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION? 5 

A. I am a geologist with Geo-Hydro, Inc. (GHI), a Colorado corporation of which I 6 

am majority stockholder.  My office is at 1928 E 14th Avenue, Denver, CO 80206. 7 

 8 

Q. HAVE YOU PRESENTED DIRECT TESTIMONY ON BEHALF OF LIVING 9 

RIVERS IN THIS DOCKET? 10 

A. Yes.  That pre-filed direct testimony was filed with the Utah Board of Oil, Gas 11 

and Mining (Board) on January 7, 2011. 12 

 13 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING NOW? 14 

A. I am testifying on behalf of Petitioner Living Rivers. 15 

 16 

II. PURPOSE AND SUMMARY OF TESTIMONY 17 

 18 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 19 

A. The purpose of this testimony is three-fold.  First, I will offer my expert opinion 20 

with respect to newly available data, provided by Earth Energy Resources, Inc. (EER) 21 

since I submitted my direct testimony in this matter.  Second, I will refute or put into 22 

proper context those portions of the deposition testimony given by staff of the Division of 23 
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Oil, Gas and Mining (Division) in this case that pertain to my previously filed direct 1 

testimony.  Third, I will either refute or put into proper context those portions of the 2 

recently provided expert reports submitted by consultants to EER in this docket that 3 

pertain to my previously filed direct testimony. 4 

 5 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 6 

A. The new data, information and analysis provided in the depositions of Division 7 

staff, in expert reports by EER’s consultants, and in continuing discovery production by 8 

EER do not alleviate or eliminate the errors, inaccuracies, or insufficiencies of the Notice 9 

of Intent (NOI).  Where these materials provide new information, beyond repeating 10 

statements in the NOI as approved, the information confirms and emphasizes the 11 

problems to which I testified previously.  The NOI submitted by EER should not have 12 

been approved.  The NOI is still not complete and accurate, as described in my pre-filed 13 

direct testimony and as supplemented herein. 14 

This testimony is structured largely parallel to my direct testimony.  Now that I 15 

have had the opportunity to view the material safety data sheets (MSDSs) for the 16 

extraction chemicals and related documents submitted by EER in support of its NOI, I 17 

will discuss the significance of these materials to the leachate that will form in the 18 

processed tailings and other waste material and in the environment of its disposal – either 19 

in the waste dumps or in the mine pit.  Second, to the extent that new data or information 20 

has been provided in depositions or expert reports, I will supplement my previous 21 

testimony with respect to the certainty of leachate generation from the processed wastes.  22 

Finally, to the extent that new data or information has been provided in depositions or 23 
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expert reports, I will supplement my previous testimony with respect to the nature of the 1 

leachate from the processed wastes. 2 

 3 

III. NEW INFORMATION REVIEWED AND RELIED UPON 4 

 5 

Q. WHAT IS THE NEW INFORMATION PRODUCED BY EER REGARDING 6 

THE EXTRACTION CHEMICALS? 7 

A. EER provided an MSDS (dated March 5, 1997) authored by Frutech International 8 

Corporation of California for a chemical called Orange Terpenes, with Chemical 9 

Abstracts Service (CAS) registry # 8026-48-6.  Included with the Frutech MSDS were a 10 

Technical Specifications Sheet from September 5, 1997 and a Quality Assurance 11 

Certificate for a lot of orange terpenes that Frutech shipped September 15, 2005.  This 12 

latter document included an analysis of the lot that quantified the concentrations of 7 of 8 13 

chemicals analyzed.  The analysis accounts for 99.621% of the compounds in Orange 14 

Terpenes. 15 

 EER provided an MSDS (revised in August, 2001) authored by Florachem 16 

Corporation of Florida for a chemical called “d-Limonene” with CAS # 5989-27-5.  The 17 

chemical d-Limonene constituted more than 96% of the lot analyzed in the Frutech 18 

Quality Assurance Certificate described in the previous paragraph.  19 

 EER also provided a letter from EER to the United States Environmental 20 

Protection Agency (EPA) dated May 29, 2009 regarding Ja Applicability.  That letter 21 

included a composition of the extracting fluid that was proposed for use at the time of the 22 

letter. 23 
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 1 

Q. WHAT DEPOSITION TESTIMONY DID YOU REVIEW AND ASSESS? 2 

A. I reviewed and assessed the testimony of Division staff Paul Baker, Minerals 3 

Program Manager; Leslie Helper, Reclamation Specialist; Thomas Monson, a 4 

Reclamation Specialist; and Dana Dean, Associate Director of the Division, all given on 5 

February 2, 2011. 6 

 7 

Q. WHAT EXPERT REPORTS DID YOU REVIEW AND ASSESS? 8 

A. I reviewed and assessed the expert reports of Robert J. Bayer and of Karla Knoop, 9 

both employees of JBR Environmental Consultants, Inc.  Neither report is dated, but each 10 

post-dates my pre-filed direct testimony and each was provided to Living Rivers as 11 

attachments to a cover letter from EER dated February 1, 2011. 12 

 13 

Q. DO YOU CONTINUE TO RELY ON THE MATERIALS YOU LISTED IN 14 

YOUR PRE-FILED DIRECT TESTIMONY FOR THIS SUPPLEMENTAL 15 

TESTIMONY? 16 

A. Yes, I do. 17 

 18 

Q. AS A RESULT OF THE REVIEWS AND ASSESSMENTS DESCRIBED 19 

ABOVE, ARE THERE ANY ADDITIONAL MATERIALS YOU REVIEWED AND 20 

UPON WHICH YOU RELY? 21 

A. Yes.  Based upon the data in the MSDSs and related documents that were recently 22 

provided by EER, I reviewed addition materials, including the MSDS for each of the 23 
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chemicals analyzed by Frutech to be in Orange Terpenes.  I did this to understand more 1 

fully the chemical and physical properties of these chemical and any toxicological, 2 

ecological and environmental risks associated with their disposal at the proposed mine 3 

site.  In addition to any MSDS found, I reviewed each chemical on the Hazardous 4 

Substance Data Base (HSDB) maintained online by the U. S. National Library of 5 

Medicine of the National Institutes of Health (NIH).  The following are web sites that 6 

provide additional information upon which I rely for my supplemental testimony: 7 

MSDS for Linalool (CAS # 78-70-6), updated 2008; 8 
http://fscimage.fishersci.com/msds/21702.htm 9 

NIH HSDB for Linalool (CAS # 78-70-6); http://toxnet.nlm.nih.gov/cgi-10 
bin/sis/search/r?dbs+hsdb:@rn+78-70-6  11 

MSDS for Myrcene (CAS # 123-35-3), updated 2008; 12 
https://fscimage.fishersci.com/msds/35725.htm 13 

NIH HSDB for Myrcene (CAS # 123-35-3); http://toxnet.nlm.nih.gov/cgi-14 
bin/sis/search/r?dbs+hsdb:@rn+123-35-3 15 

MSDS for alpha-Pinene (CAS # 80-56-8), revised 2005; 16 
https://fscimage.fishersci.com/msds/18175.htm 17 

MSDS for alpha-Pinene (CAS # 80-56-8), revised 2010; 18 
http://www.sciencelab.com/xMSDS-Alpha_Pinene-9926571 19 

NIH HSDB for alpha-Pinene (CAS # 80-56-8); http://toxnet.nlm.nih.gov/cgi-20 
bin/sis/search/r?dbs+hsdb:@rn+80-56-8 21 

MSDS for d-Limonene (CAS # 5989-27-5), revised 2007; 22 
http://www.hvchemical.com/msds/dlimo.htm 23 

MSDS for d-Limonene (CAS # 5989-27-5), revised 2006; 24 
http://services.georgiasouthern.edu/ess/msds/d-Limonene.htm 25 

MSDS for d-Limonene (CAS # 5989-27-5), undated, after 1998; 26 
http://www.chemcas.com/msds/cas/msds45/5989-27-5.asp 27 
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NIH HSDB for d-Limonene (CAS # 5989-27-5); http://toxnet.nlm.nih.gov/cgi-1 
bin/sis/search/r?dbs+hsdb:@rn+5989-27-5  2 

USEPA IRIS for d-Limonene (CAS # 5989-27-5), 2002; 3 
http://www.epa.gov/IRIS/subst/0682.htm 4 

MSDS for beta-Pinene (CAS # 18172-67-3), undated; 5 
http://services.georgiasouthern.edu/ess/msds/Beta-Pinene.pdf 6 

MSDS for beta-Pinene (CAS # 18172-67-3), 2008; 7 
https://fscimage.fishersci.com/msds/61288.htm 8 

NIH HSDB for alpha-Pinene (CAS # 127-91-3); http://toxnet.nlm.nih.gov/cgi-9 
bin/sis/search/f?./temp/~Og1ist:1 10 

MSDS for Octanal (CAS # 124-13-0), 2010; 11 
http://www.sciencelab.com/msds.php?msdsId=9926308 12 

NIH HSDB for Octanal (CAS # 124-13-0); http://toxnet.nlm.nih.gov/cgi-13 
bin/sis/search/r?dbs+hsdb:@rn+124-13-0  14 

MSDS for Decanal (CAS # 112-31-2), 2009; 15 
http://www.thegoodscentscompany.com/msds/md101370.html 16 

NIH HSDB for Decanal (CAS # 112-31-2); http://toxnet.nlm.nih.gov/cgi-17 
bin/sis/search/r?dbs+hsdb:@rn+112-31-2  18 

MSDS for Orange Terpenes (CAS 8028-48-6), undated, UK; 19 
http://www.chemcas.org/msds_archive/msds_01/cas/gb_msds/8028-48-6_v1.asp 20 
 21 

 22 

IV. THE BITUMEN EXTRACTION CHEMICALS 23 

 24 

Q. UNDER ITS MOST RECENT PROCESSING PLAN, WHICH CHEMICALS 25 

ARE EER GOING TO USE TO EXTRACT BITUMEN FROM THE ORE ROCK? 26 

A. EER has recently shared with Living Rivers and the Division its new process that 27 

the company plans to use to extract bitumen from ore sands at the PR Spring mine.  This 28 

new plan post-dates the NOI submitted to the Division and the application submitted to 29 
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the Utah Division of Water Quality (DWQ).  According to EER the only chemical(s) that 1 

will be mixed with water for the extraction of the bitumen are terpene(s) that comprise 2 

essential oils extracted from orange peals.  The current plan is to forego the use of a 3 

surfactant chemical to stabilize the extraction fluid to reduce the risks of fire and 4 

explosion at the plant. 5 

 6 

Q. WHAT IS THE COMPOSITION OF THE EXTRACTING FLUID NOW 7 

PROPOSED TO BE USED? 8 

A. EER provided an MSDS from each of two corporations, Florachem and Frutech 9 

International.  No information has been provided as to whether EER will utilize either or 10 

both sources or what mixture of the two materials may be used.  The Florachem product 11 

lists a single chemical, d-Limonene (CAS # 5989-27-5).  The Frutech product is called 12 

Orange Terpenes (CAS # 8028-48-6).  A chemical analysis included with the MSDS of 13 

one lot of Orange Terpenes, shipped in 2005, listed analyses for 8 chemicals.  These 14 

chemicals with the associated analyses reported as percentage are d-Limonene (96.332), 15 

Myrcene (1.984), alpha-Pinine (0.569), Sabinene (0.277), Octanal (0.270), Linalool 16 

(0.169), beta-Pinene (0.020) and Decanal (0.000).  The total percent concentration of 17 

these 8 compounds is 99.621%, indicating one or more trace compound(s) is (are) not 18 

reported. 19 

 20 

Q. WHO PROVIDES AN MSDS? 21 

A. In the United States, the company selling or manufacturing the substance provides 22 

the MSDS.  It may be authored by the company or by someone retained by the company. 23 
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 1 

Q. HOW RELIABLE IS AN MSDS? 2 

A. That depends greatly on the MSDS.  Since an MSDS cannot possibly report 3 

everything that is known about a chemical, it is necessarily a synopsis of what is known.  4 

That synopsis is generally focused on those characteristics of a chemical that are of 5 

importance to the buyer.  Since these chemicals – d Limonene and Orange Terpenes – are 6 

primarily sold to manufacturers of perfumes, scented household products, and food 7 

additives, the MSDSs provided to EER and subsequently to the Division and DWQ are 8 

focused on dangers associated with work place exposure and work place spills.  There are 9 

few details associated with environmental risks, presumably because uncontained 10 

disposal in the environment as part of mine waste was not envisioned as the fate for these 11 

materials.  Another potential limitation of an MSDS is its vintage.  What is known about 12 

a chemical can change substantially over the years, making obsolete or incomplete the 13 

information in an older MSDS. 14 

 15 

Q. HOW OLD ARE THE MSDSs THAT WERE PROVIDED TO THE DIVISION 16 

AND DWQ? 17 

A. The Frutech MSDS is dated March 5, 1997, almost 14 years ago.  The Florachem 18 

MSDS is dated as revised in August 2001, more than 9 years ago. 19 

 20 

Q. DID YOU CHECK THE RELIABILITY OF THE MSDS DATA PROVIDED 21 

BY EER TO THE DIVISION AND DWQ? 22 

A. Yes, I did. 23 
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 1 

Q. HOW DID YOU DO THAT? 2 

A. I went online to seek more recent MSDS data for the same chemicals, cross-3 

referencing by both name and CAS number, which should be unique to each chemical.  I 4 

also investigated the list of chemicals on a database maintained by the United States 5 

National Institutes of Health (NIH), the Hazardous Substance Data Base (HSDB).  The 6 

specific sites visited are provided in my testimony above. 7 

 8 

Q. ARE THESE RELIABLE SOURCES OF INFORMATION COMMONLY 9 

USED BY PROFESSIONALS DOING THIS KIND OF ASSESSMENT? 10 

A. The MSDSs that can be retrieved online are only as reliable and complete as the 11 

company or organization that produced them.  As previously stated, they are necessarily a 12 

synopsis, limited by the author’s perception of the buyer’s need .  As such, I have found 13 

that when something is stated, it is generally accurate.  However, an MSDS may not be 14 

complete with respect to an unusual or experimental use of the chemical, as is the case 15 

here.  The NIH information is much more complete and is fully documented with 16 

citations to the information provided, providing routes to yet more information.  It also 17 

annotates the data as to whether or not information on a particular item is peer reviewed.  18 

Since it is a database of information available on a chemical, and not a synopsis 19 

developed for a particular audience, it has far more breadth than an MSDS, which is 20 

important for assessing a substance with respect to an “off-label” use.  The use and 21 

management of these chemicals by EER is so far removed from the expectations of 22 
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MSDS authors that EER’s disposal of spent process water in the mine and waste dumps 1 

is a type of activity specifically warned against in some MSDSs. 2 

 3 

Q. WHAT INFORMATION DID THE FRUTECH MSDS FOR “ORANGE 4 

TERPENES” PROVIDE THAT IS RELEVANT TO THE ENVIRONMENTAL 5 

DISPOSAL OF THIS MATERIAL AT THE MINE? 6 

A. Relevant information was limited and often qualitative, rather than quantitative.  7 

No vapor pressure was provided.  Vapor pressure is a measure of how easily a substance 8 

evaporates.  The vapor density relative to air (air = 1, unitless) is reported at 0.0123 at 20 9 

C.  Vapor density determines whether the chemical in its gaseous state will rise or sink in 10 

air.  Solubility in water is reported as “negligible.”  The specific gravity is reported as 11 

0.84 (relative to water).  It is described as stable, with no hazardous decomposition 12 

products.  Carcinogenicity for humans is addressed only by listing three directories in 13 

which Orange Terpenes is not listed.  Effects of exposure are discussed only in terms of 14 

human exposure.  The MSDS does not address non-human carcinogenicity, non-human 15 

toxicity, fate in the environment, biodegradability, abiotic degradation, or 16 

bioconcentration. 17 

 18 

Q. DID YOU INVESTIGATE OTHER SOURCES OF INFORMATION ON 19 

“ORANGE TERPENES?” 20 

A. Yes, I did.  The HSDB of NIH did not list anything for either Orange Terpenes or 21 

CAS # 8028-48-6.  This presumably is because this material is a mixture, as described 22 
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above, and not a single chemical.  I found a second MSDS for Orange Terpenes (CAS # 1 

8028-48-6), at the site provided above. 2 

 3 

Q. WHAT DID THAT MSDS FOR “ORANGE TERPENES” PROVIDE THAT IS 4 

RELEVANT TO THE ENVIRONMENTAL DISPOSAL OF THIS MATERIAL AT 5 

THE MINE? 6 

A. The MSDS states, as environmental precautions, “Keep away from drains, soils, 7 

surface & groundwaters.”  It lists decomposition products as carbon monoxide, carbon 8 

dioxide, and other non-identified organic compounds.  It provides toxicity data (lethal 9 

dose 50% concentrations (LD50)) for oral exposure of both rat and rabbit.  Under 10 

Ecological information precautions, it states, “Prevent surface contamination of soil, 11 

ground & surface water.”  Under disposal consideration, the MSDS says, “Avoid 12 

disposing into drainage systems and into the environment.” 13 

 14 

Q. WHAT INFORMATION IS PROVIDED IN THE MSDS FROM FLORACHEM 15 

THAT PERTAINS TO THE ENVIRONMENTAL DISPOSAL OF D-LIMONENE AT 16 

THE MINE? 17 

A. The Florachem MSDS indicates that d-Limonene is a marine pollutant, without 18 

any further detail.  Under environmental precautions, it states, “Do not discharge into 19 

surface waters.  May be toxic to aquatic organisms.”  This MSDS lists the solubility as 20 

being less than 0.1%, providing an upper limit.  Other physical and chemical 21 
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characteristics are similar to those given by Frutech for Orange Terpenes, which is to be 1 

expected because that material is analyzed as being composed of more than 96% d-2 

Limonene.  One distinct difference is the vapor density, which is reported by Florachem 3 

at greater than 1, relative to air (air=1, unitless).  This is more than 80 times the density 4 

reported by Frutech.  The values are clearly inconsistent with each other.   5 

Under toxicological information, the lowest published lethal doses are listed for 6 

dermal and oral exposure of mice.  Under ecological information, the MSDS indicates 7 

that biodegradability has not been determined and repeats that it is a marine pollutant.  8 

This MSDS also describes d-Limonene as immiscible in water, i.e., it remains a separate 9 

liquid phase in contact with water.  The MSDS asserts it will biodegrade and evaporates 10 

quickly, and speculates from those statements that it “should not cause long-term 11 

effects.”  The MSDS indicates the potential for bioaccumulation has not been determined. 12 

 13 

Q. WHAT IS THE SIGNIFICANCE OF THE VAPOR DENSITY DIFFERENCE 14 

BETWEEN THE FRUTECH MSDS AND THE FLORACHEM MSDS? 15 

A. A vapor with a density greater than air will tend to sink or stay in low areas, 16 

whereas one with a density less than air will rise.  In the former case, the gas will remain 17 

near the source of evaporation, inhibiting further evaporation.  In the latter case, the gas 18 

will rise away from the source of evaporation, readily allowing further evaporation.  This 19 

difference is particularly important if the evaporation occurs within pore space below the 20 

ground surface. 21 
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 1 

Q. DOES THE INFORMATION IN THE FLORACHEM MSDS MATCH OTHER 2 

DATA YOU REVIEWED FOR THIS CHEMICAL? 3 

A. No. 4 

 5 

Q. WHAT DIFFERENCES DO YOU SEE THAT ARE SIGNIFICANT FOR THE 6 

ENVIRONMENTAL DISPOSAL OF THIS CHEMICAL AT THE MINE? 7 

A. MSDSs and other sources of information are readily available for d-Limonene as 8 

a chemical name and under CAS # 5989-27-5.  I reviewed five additional sources of 9 

information on this compound; three MSDSs that are more recent than the Florachem 10 

MSDS, the NIH HSDB entry, and the EPA IRIS database entry for this chemical.  The 11 

websites for each of these is provided above. 12 

The relevant physical and chemical characteristics of d-Limonene that are 13 

reported from these sources are sometimes consistent with the Florachem data.  All 14 

sources show the chemical to be highly volatile, flammable, and less dense than water, as 15 

does the Florachem MSDS.   16 

The solubility of this chemical in water is described qualitatively as “insoluble” in 17 

some sources, as did Florachem, or quantitatively reported as 13.8 mg/L.  The vapor 18 

density was either unreported or reported as 4.7 times that of air.  Florachem reported the 19 

vapor to be denser than air, but did not quantity the magnitude of the difference. 20 
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All sources characterize d-Limonene as stable, but they vary widely in what is 1 

provided as the decomposition products.  Some, like Florachem, report “no hazardous” 2 

decomposition products, some just carbon dioxide, and some are more detailed.  For 3 

example, one MSDS states the decomposition products are “Carbon monoxide, irritating 4 

and toxic fumes and gasses, [and] carbon dioxide.”  The NIH HSDB specifies the 5 

compounds that form from decomposition in sunlight and air as formaldehyde, formic 6 

acid, acetaldehyde, peroxyacetyl nitrate, and acetone, in addition to carbon monoxide and 7 

carbon dioxide.  The NIH list is certainly consistent with a qualitative description of 8 

“irritating and toxic fumes and gases.”  Formaldehyde is a known carcinogen, 9 

acetaldehyde is a probable carcinogen, peroxyacetyl nitrate is a mutagen, and acetone is 10 

multiply toxic. 11 

 Collectively the additional MSDSs and other sources provide toxicological data 12 

far beyond the Florachem MSDS.  They provide data on exposure for rats, mice, rabbits, 13 

dogs, earthworms, and water fleas under various exposure scenarios and provided the 14 

reported doses that proved lethal to 50% of the test population (LD50) for each species.  15 

Other studies establish lowest published lethal dose (rat, mouse, dog), respiratory 16 

depression (rat), seizure threshold (rat), paralysis (mouse), kidney/bladder abnormalities 17 

(rat, dog), tumor development (testicular and kidney, rat; gastrointestinal, mouse), and 18 

reproductive/developmental impacts on offspring (mouse, rat).  NIH HSDB lists non-19 

food and non-cosmetic uses of d-Limonene including insecticide, insect repellent, dog 20 

and cat repellent, and flea and tick dips. 21 
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All sources either indicate that the compound is not on lists of human carcinogens 1 

while some acknowledged that there was insufficient information to determine whether it 2 

is or is not a human carcinogen.  Some MSDSs and both IRIS and HSDB report there is 3 

clear evidence of carcinogenicity in male rats, but not for female rats or mice.  There is 4 

also research that shows d-Limonene can help suppress some tumors caused by coal tar 5 

compounds.  Collectively the information shows d-Limonene to be a biologically active 6 

agent with complex manifestations of that activity. 7 

There was more environmental/ecological data for d-Limonene available from the 8 

newer sources.  NIH reports organisms isolated from soil and water in the laboratory 9 

were unable to biodegrade limonene, although inoculation with organisms from soils with 10 

natural limonene initiates biodegradation in aerobic conditions.  NIH also reports 11 

resistance to biodegradations in anaerobic environments.   12 

The NIH HSDB reports “high potential” for bioconcentration.  Two of the 13 

MSDSs report bioconcentration of the compound is expected in aquatic organisms and 14 

fish.  Depentene, a form of d-Limonene is a marine pollutant.    European regulations 15 

require it be labeled as follows: “Very toxic to aquatic organisms, may cause long-term 16 

adverse effects in the aquatic environment” and “Avoid release to the environment.” 17 

 18 

Q. BASED UPON YOUR REVIEW OF THE MSDS DATA THAT WAS 19 

INCLUDED WITH THE NOI AND THE DWQ APPLICATION AND YOUR REVIEW 20 

OF THE ADDITIONAL INFORMATION YOU HAVE IDENTIFIED, DOES THE 21 
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INFORMATION PROVIDED BY EER TO THE AGENCIES GIVE A COMPLETE 1 

AND ACCURATE DESCRIPTION OF THE NATURE OF EITHER “ORANGE 2 

TERPENES” OR D-LIMONENE WITH RESPECT TO THE POTENTIAL IMPACTS 3 

OF DISPOSING OF THESE MATERIALS IN THE ENVIRONMENT AT THE MINE? 4 

A. No.  The information provided by EER to the Division and DWQ does not 5 

provide a complete and accurate description of either of the two materials described in 6 

the MSDS documents.  Further, the discussions in the NOI and application submitted to 7 

DWQ do not convey either the uniqueness of the proposal to allow these materials to be 8 

released in the environment of the mine site or the potential risks of doing so. 9 

 10 

Q. WHAT DO YOU MEAN WHEN YOU REFER TO THE UNIQUENESS OF 11 

THE EER PROPOSED ACTIONS? 12 

A. Nothing in any of the data I have researched and reviewed remotely contemplates 13 

the dumping in unlined piles and pits of millions of tons of sediments that are wet with 14 

water that has fully mixed with “Orange Terpenes” or d-Limonene.  The normal uses for 15 

these materials are to add scent to cosmetics and food in tiny, tiny concentrations.  At 16 

higher concentrations, they are used to kill aphids, tomato worms, fire ants, fleas, wasps 17 

and ticks.  They are used to keep other pests, insects and mammals, away.  And, nearer 18 

full strength, with great care, they are used in factories to degrease parts and tools.   19 

 The clear, unambiguous warnings and safety admonitions from every other source 20 

of safety data are not to do exactly what EER proposes to do.  The safety data state that 21 
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these chemicals should not be disposed of where they can get into drainages or where 1 

they have potential contact with surface water or ground water.  The conclusion of this 2 

information is that these chemicals should not be disposed of in the environment.  But 3 

that is just what EER proposes to do. 4 

 5 

Q. WHAT DO YOU MEAN WHEN YOU REFER TO THE POTENTIAL RISKS 6 

OF THESE MATERIALS BEING RELEASED IN THE ENVIRONMENT OF THE 7 

MINE SITE? 8 

A. These materials are toxic.  They are documented as toxic to rats, mice, dogs, 9 

rabbits, cats, earthworms, insects, fish and aquatic invertebrates, moths, butterflies and 10 

bees.  The complete list is long and virtually a description of the ecosystem of the area of 11 

the mine.   As a result of this toxicity, any organism that inhabits the drainages, springs or 12 

land nearby the mine site or that preys on any organism that inhabits these areas is at risk 13 

from EER’s proposal.  The level of that risk has not been laid out in a careful, deliberate, 14 

defensible study by EER.  It has not even been acknowledged.  And, the information that 15 

exists, and that would allow the Division and DWQ to perform even a minimal analysis 16 

of the risks associated with this proposal was not provided by EER to the agencies, nor 17 

even acknowledged by EER to exist. 18 

 19 

Q. BEYOND THE TWO MATERIALS DESCRIBED IN THE MSDS 20 

DOCUMENTS THAT EER PROVIDED TO THE DIVISION AND DWQ, ARE 21 
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THERE CHEMICIALS THAT WILL BE DISPOSED OF AT THE MINE SITE WHICH 1 

WILL CREAT RISKS TO THE ENVIRONMENT? 2 

A. Yes, there are.  Each of the identified chemicals that are part of the mixture that 3 

constitutes “Orange Terpenes” raises its own concerns and issues. 4 

 5 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 6 

DISPOSAL OF LINALOOL IN THE ENVIRONMENT AT THE MINE? 7 

A. I reviewed one MSDS for Linalool and the NIH HSDB entry.  The websites for 8 

each of these is provided above. 9 

Linalool is volatile, flammable and explosive, and less dense than water, with a 10 

fluid specific density around 0.86 that of water according to both sources.  The solubility 11 

of Linalool in water is described as “soluble” in the MSDS and reported as 1,590 mg/L in 12 

NIH HSDB.  Neither the MSDS nor the NIH HSDB reports the vapor density of the 13 

chemical. 14 

Both sources characterize Linalool as stable.  The MSDS lists carbon monoxide 15 

and carbon dioxide as decomposition products.  The NIH HSDB does not specify the 16 

compounds that form due to decomposition. 17 

 The MSDS provides LD50 data for oral and skin exposure for both rat and rabbit 18 

without details, as well as eye and skin irritation study data for rabbit.  The NIH HSDB 19 

provides LD50 data for Bobwhite quail, trout, blue gill, and aquatic invertebrates.  The 20 
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toxicity concentrations showed toxicity greatest for the invertebrates.  It is noted that the 1 

EPA does not require environmental or ecological testing for Linalool because normal 2 

use will not result in environmental exposure.  The HSDB also provided LD50 data for 3 

Golden orfe, and EC50 data for water flea, two green algae, and a soil bacterium. 4 

The MSDS indicated that the compound is not on lists of human carcinogens.  5 

The NIH HSDB does not report testing performed to assess the potential for 6 

carcinogenicity in humans. 7 

The MSDS provides no environmental/ecological data for Linalool.  The NIH 8 

HSDB reports low potential for bioconcentration.   9 

 10 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 11 

DISPOSAL OF MYRCENE IN THE ENVIRONMENT AT THE MINE? 12 

A. I reviewed one MSDS for Myrcene and the NIH HSDB entry.  The websites for 13 

each of these is provided above. 14 

Myrcene is volatile, flammable and explosive, and less dense than water, with a 15 

fluid specific density around 0.80 that of water according to both sources.  The solubility 16 

of Myrcene in water is not provided in the MSDS and reported as 5.6 mg/L in NIH 17 

HSDB.  The MSDS reports a vapor density of 4.7 relative to water, while vapor density is 18 

not reported in the NIH HSDB. 19 
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Both sources characterize Myrcene as stable.  The MSDS lists carbon monoxide 1 

and carbon dioxide as decomposition products.  The NIH HSDB does not specify the 2 

compounds that form due to decomposition. 3 

 The MSDS provides LD50 data for oral exposure for rat without details, as well 4 

skin exposure data for rabbit.  The NIH HSDB provides only links to ongoing studies of 5 

toxicity/carcinogenicity and of genotoxicity. 6 

The MSDS indicated that Myrcene is not on lists of human carcinogens.  The NIH 7 

HSDB does not report testing performed to assess the potential for carcinogenicity in 8 

humans. 9 

The MSDS provides limited environmental/ecological data for Myrcene with the 10 

admonition to “[a]void runoff into storm sewers and ditches which lead to waterways.”  11 

The NIH HSDB reports high potential for bioconcentration.   12 

 13 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 14 

DISPOSAL OF ALPHA-PINENE IN THE ENVIRONMENT AT THE MINE? 15 

A. I reviewed two MSDSs for alpha-Pinene and the NIH HSDB entry.  The websites 16 

for each of these is provided above. 17 

Alpha-Pinene is volatile, flammable and explosive, and less dense than water, 18 

with a fluid specific density around 0.86 that of water according to all sources.  The 19 

solubility of alpha-Pinene in water is reported as insoluble in one MSDS and insoluble in 20 
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cold water in the other MSDS.  It is reported as 2.49 mg/L in NIH HSDB.  Each of the 1 

sources reports a vapor density of 4.7 relative to water. 2 

All sources characterize alpha-Pinene as stable.  One MSDS lists carbon 3 

monoxide, irritating and toxic fumes and gases, and carbon dioxide as abiotic 4 

decomposition products.  The other MSDS provides no information.  The NIH HSDB 5 

indicates nighttime vapor-phase reaction with ozone produces carbon monoxide, carbon 6 

dioxide, formaldehyde, acetaldehyde, formic acid, peroxyacetylnitrate, cis-pinonic acid, 7 

nopinene, acetone, pionaldehyde, glyoxal, and hydroxyl radicals (citation), and with 8 

nitrogen radicals produces 3-acetyl-2,2-dimethyl cyclobutane acetaldehyde, pinane 9 

epoxide, 3-oxypinane-2-nitrate, and 2-hydroxy-3-nitrate as decomposition products.  10 

Direct decomposition due to sunlight is not expected. 11 

 Each MSDS provides a single LD50 data for oral exposure for rat without details.  12 

One MSDS also provide summary data from one irritation test to skin on rabbit.  The 13 

NIH HSDB lists LD50 data in animal research for rabbit and rat and extensive non-lethal 14 

toxic effect studies with rabbit, rat, hamster, and mouse.  The NIH HSDB provides 15 

information on the ecotoxicity of alpha-Pinene, including LD50 data for water flea and an 16 

aquatic arthropod.  It also includes EC50 data for flathead minnow.  17 

One MSDS indicated that alpha-Pinene is not on lists of human carcinogens and 18 

the other say nothing on the concern.  The NIH HSDB does not report testing performed 19 

to assess the potential for carcinogenicity in humans.  Toxic levels in humans of this 20 

compound are as low as 15 ml in children and the LD50 is estimated between 4 and 6 21 
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ounces.  These figures may reflect mixtures with beta-Pinene and Limonene, other 1 

components of Orange Terpenes. 2 

The one MSDS provided limited environmental/ecological data for alpha-Pinene 3 

with the admonition to “[a]void runoff into storm sewers and ditches which lead to 4 

waterways.”  One MSDS notes that the long-term biodegradation products are “more 5 

toxic” than the short-term products, but provides no details or citations.  The NIH HSDB 6 

reports very high potential for bioconcentration and one MSDS states that 7 

bioconcentration is expected.  The other MSDS is silent on bioconcentration. 8 

 9 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 10 

DISPOSAL OF BETA-PINENE IN THE ENVIRONMENT AT THE MINE? 11 

A. I reviewed two MSDSs for beta-Pinene (CAS # 18172-67-3) and the NIH HSDB 12 

entry for beta-Pinene (CAS # 127-91-3).  The websites for each of these is provided 13 

above. 14 

Beta-Pinene is volatile, flammable and explosive, and less dense than water, with 15 

a fluid specific density around 0.86 or 0.87 that of water according to all sources.  The 16 

solubility of beta-Pinene in water is reported as insoluble in one MSDS and no solubility 17 

is mentioned in water is mentioned in the other MSDS.  It is reported as 4.89 mg/L in 18 

NIH HSDB.  Each of the sources reports a vapor density of 4.7 relative to water. 19 
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All sources characterize beta-Pinene as stable.  One MSDS lists carbon monoxide, 1 

irritating and toxic fumes and gases, and carbon dioxide as decomposition products.  The 2 

other MSDS lists carbon monoxide and carbon dioxide.  The NIH HSDB indicates vapor-3 

phase reaction with OH or ozone produces formaldehyde, acetone, nopinone, HCHO; 3-4 

hydroxynopinone, HCOOH and cis-pinic acid as decomposition products.  Direct 5 

decomposition due to sunlight is not expected. 6 

 One MSDS provides a single LD50 data for oral exposure for rat without details.  7 

One MSDS indicates LD50 data are not available.  The NIH HSDB lists LD50 data in 8 

animal research for rabbit and rat and non-lethal toxic effect studies with Guinea pig and 9 

mouse.  The NIH HSDB provides information on the ecotoxicity of beta-Pinene, 10 

including LD50 data for water flea, green algae, rainbow trout, and flathead minnow. 11 

One MSDS indicated that beta-Pinene is not on lists of human carcinogens and 12 

the other say nothing on the concern.  The NIH HSDB does not report testing performed 13 

to assess the potential for carcinogenicity in humans.  Toxic levels in humans of this 14 

compound are reported as 150mL and as between one ounce and one pint, depending 15 

upon the source. 16 

One MSDS provides, as environmental/ecological information for beta-Pinene, 17 

the admonition: “Prevent contamination of soil, ground and surface water.  Do not 18 

discharge product unmonitored into the environment.”  The other MSDS states that no 19 

ecological information is available.  The NIH HSDB reports high potential for 20 

bioconcentration.  Neither MSDS comments upon bioconcentration potential. 21 
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 1 

 2 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 3 

DISPOSAL OF OCTANAL IN THE ENVIRONMENT AT THE MINE? 4 

A. I reviewed one MSDS for Octanal and the NIH HSDB entry.  The websites for 5 

each of these is provided above. 6 

Octanal is volatile, flammable and explosive, and less dense than water, with a 7 

fluid specific density around 0.82 that of water according to both sources.  The solubility 8 

of Octanal in water is reported as very slightly soluble in cold water in the MSDS and 9 

reported as 560 mg/L in NIH HSDB.  The MSDS reports a vapor density of 4.4 relative 10 

to water while vapor density was not reported in the NIH HSDB. 11 

Both sources characterize Octanal as stable.  The MSDS does not list 12 

decomposition products, but states that long-term biodegradation products are not 13 

harmful.  The NIH HSDB states that decomposition in sunlight may occur but does not 14 

specify the compounds that form due to decomposition. 15 

 The MSDS provides LD50 data for oral exposure for rat without details.  The 16 

NIH HSDB provides LD50 data for rat, rabbit, common bleak (saltwater fish), flathead 17 

minnow (fresh water) and Harpacticoid (fresh and salt water benthic crustacean).  NIH 18 

HSDB also reports on non-lethal impacts for rat. 19 
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Neither the MSDS nor the NIH HSDB discusses human or non-human 1 

carcinogenicity. 2 

The MSDS provides no environmental/ecological data for Octanal.  The NIH 3 

HSDB reports low potential for bioconcentration.   4 

 5 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 6 

DISPOSAL OF DECANAL IN THE ENVIRONMENT AT THE MINE? 7 

A. I reviewed one MSDS for Decanal and the NIH HSDB entry.  The websites for 8 

each of these is provided above. 9 

Decanal is volatile, flammable and explosive, and less dense than water, with a 10 

fluid specific density around 0.83 that of water according to both sources.  The solubility 11 

of Decanal in water is reported as very slightly soluble in the MSDS and reported as 12 

insoluble in NIH HSDB.  The MSDS reports a vapor density > 1 relative to water while 13 

vapor pressure is not reported in the NIH HSDB. 14 

Both sources characterize Decanal as stable.  The MSDS lists decomposition 15 

products as carbon monoxide and carbon dioxide.  The NIH HSDB does not specify the 16 

compounds that form due to decomposition. 17 

 The MSDS provides LD50 data for oral exposure for mouse and rat without 18 

details and dermal exposure to rabbit.  The NIH HSDB reports Decanal is toxic to the 19 
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bacterium that was used to test for mutagenicity.  NIH HSDB also reports on non-lethal 1 

impacts for rabbit. 2 

The MSDS lists those agencies for which Decanal is not listed as a carcinogen.  3 

The NIH HSDB does not discuss human or non-human carcinogenicity. 4 

The MSDS provides the following environmental/ecological information for 5 

Decanal: 1) “Harmful to [aquatic] organisms, may cause long-term adverse effects in the 6 

aquatic environment.”  2)  “To avoid possible contamination of the environment, do not 7 

discharge into any drains, surface waters or groundwaters.”  3) “Prevent contamination of 8 

soil, ground and surface waters. Do not discharge product unmonitored into the 9 

environment.”  The NIH HSDB reports the potential for bioconcentration as “important” 10 

to its fate and it is expected to bioconcentrate in aquatic organisms.   11 

 12 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 13 

DISPOSAL OF SABINENE IN THE ENVIRONMENT AT THE MINE? 14 

A. Sabinene does not have an entry in the NIH HSDB and I did not find an MSDS 15 

online.  I did request an MSDS from a seller and the MSDS that was sent indicated it was 16 

strictly a laboratory chemical used for research only.  It is described as a flammable oil 17 

that is harmful if swallowed, inhaled or absorbed through the skin, irritating eyes, mucous 18 

membranes and upper respiratory tract.  Because no use outside the laboratory is 19 

anticipated, the MSDS provides no environmental, ecological or non-human health 20 

information.  21 
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 1 

Q. DO THESE COMPOUNDS YOU PREVIOUSLY JUST DESCRIBED CARRY 2 

ANY LESS RISK OR THREAT OF RISK TO THE ENVIRONMENT OR THE 3 

ECOSYSTEM AROUND THE MINE THAN DO THE CHEMICALS FOR WHICH 4 

EER PROVIDED MSDSs? 5 

A. No, they do not.  While there are variations from chemical to chemical with 6 

respect to individual dangers, as a group they describe comparable toxicities to 7 

comparable varieties of animals, plants, and ecosystems.  They exhibit common physical 8 

and chemical properties, similar likelihood for bioconcentration, similar degradation 9 

products, and similar admonitions against open, uncontained placement in water and the 10 

environment.  11 

 12 

V. LEACHATE GENERATION 13 

 14 

Q. DID YOU REVIEW THE TESTIMONY OF THE DIVISION STAFF AND THE 15 

EXPERT REPORTS PROVIDED BY BAYER AND KNOOP WITH RESPECT TO 16 

THE POTENTIAL FOR LEACHATE GENERATION? 17 

A. I did. 18 

 19 

Q.  WHAT IS LEACHATE AND WHY DOES IT MATTER? 20 
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A. Leachate is fluid that is in contact with waste or that has contacted waste.  It is 1 

important because it provides a primary method to transport contaminants from the waste 2 

to humans or to the environment. 3 

 4 

Q. WHAT, IF ANY NEW DATA OR NEW INFORMATION IS PROVIDED IN 5 

THE EXPERT REPORTS OR THE TESTIMONY THAT ADDRESS THE ISSUE OF 6 

LEACHATE GENERATION FROM THE PROCESSED WASTE? 7 

A. There were no new data introduced and very little new in the way of 8 

interpretation.  The data from the NOI (p. 17) for the waste stream, i.e., rates of 9 

discharged water and spent ore, from which I computed the high levels of water that will 10 

be in the processed tailings remain the only data with which one can quantify the water 11 

content of these tailings.  The cautionary email from EER to the lab regarding water 12 

content and probable water separation is unchallenged as to its significance.   13 

Bayer’s expert report (pp. 4 and 5) subscribes to the NOI assertions of “no free-14 

water” (e.g., NOI, p. 17) and moisture content that is “near optimal for compaction” (e.g., 15 

NOI, p. 19).  The former assertion remains unsupported by the data in the NOI and the 16 

latter is neither supported with any data in the NOI nor relevant to the issue of the 17 

disposal of saturated and free-draining wastes.  The principle new interpretation 18 

contained within the Bayer expert report is the discussion of the texture(s) of the spent 19 

ore rock and the purported significance of that texture to the issue of whether or not the 20 

disposed spent ore is capable of producing leachate at the time it is disposed. (Bayer, p. 21 

4)  As part of that discussion, Bayer erroneous purports the analysis I performed was only 22 

on the course fraction of the waste stream.  The calculations considered the combined, 23 
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total mass of spent ore and the conclusions, even that of “unconsolidated sand,” applies 1 

fully to the combined fine and coarse tailings. 2 

 3 

Q. VERY BRIEFLY, UPON WHAT DATA DID YOU RELY TO CONCLUDE 4 

HIGH WATER CONTENT IN THE DISPOSED WASTE, AND HOW DID YOU 5 

COME TO THAT CONCLUSION? 6 

A. I relied upon the data in the NOI describing daily runs of ore processed (NOI p. 7 

16), and amounts of bitumen recovered from the ore, (NOI p. 14), and water lost to 8 

disposal with the spent ore (p. 17).  The data in the NOI apply to the combined waste 9 

streams, both coarse and fine, and not just the coarse fraction. (Id.) The interpretation and 10 

conclusions are therefore relevant to a combination of all spent ore, not just the coarse 11 

fraction.  The data establish that the spent waste as transported to the mine is 12 

unconsolidated and saturated with water.  I include with this supplemental testimony 13 

Exhibit A, a work sheet showing the calculations that led me to my conclusion. 14 

 15 

Q. ARE THERE ANY ADDITIONAL OR NEW DATA IN THE EXPERT 16 

REPORTS OR IN THE TESTIMONY OF THE DIVISION STAFF THAT 17 

INVALIDATE YOUR CALCULATIONS OR YOUR CONCLUSIONS? 18 

A. No.  There is anecdotal information in the Bayer report (p. 5) that a horizontal belt 19 

filter will be used instead of a shale shaker, as the extraction process continues to be 20 

redesigned.  However, the anecdotal information continues by noting that the re-use rate 21 

for water remains essentially unchanged from “approximately 85%” as provided in 22 

EER’s application to DWQ to “estimate in excess of 85%” in Bayer’s report.  There has 23 
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been no change to the NOI and no anecdotal information that reduces the 116 gallons per 1 

minute water use I relied upon to calculate the water content of the processed tailings. 2 

 Bayer (p. 5) also alludes to an expectation that the spent ore coming out of the 3 

process will drain free water, stating, “The tailings are planned to be moved from the 4 

plant to a handling area where any water draining from the tailings will be captured for 5 

recycling,” and citing the NOI at p.17.   The statement by Boyer is clouded, however, 6 

because there is no such statement at NOI p.17, nor anywhere else that I have found in 7 

the NOI. 8 

 9 

Q. ARE THERE ANY DATA OR INFORMATION IN THE NOI, EXPERT 10 

REPORTS, OR THE TESTIMONY OF THE DIVISION STAFF THAT SUPPORT THE 11 

ASSERTION THAT WATER CONTENT OF THE SPENT ORE IS TOO LOW TO 12 

DRAIN FROM THE SPENT ORE WHEN IT IS DISPOSED? 13 

A. There are not.   14 

 15 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT THE ASSERTION THAT 16 

THE MOISTURE CONTENT OF THE SPENT WASTE IS NEAR THAT FOR 17 

OPTIMAL COMPACTION IS UNSUPPORTED? 18 

A. Optimal moisture content for compaction is a material-specific property that is 19 

also specific to a desired degree of compaction.  It is determined by multiple tests of the 20 

material over a range of water contents.  Those test results of compaction produce a curve 21 

from which one observes the optimal for that material for the tested degree of 22 

compaction.  There is no generic “optimal moisture content.”  The assertions are offered 23 
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without specification as to the level of compaction being referenced and they are offered 1 

without any compaction test data of any kind. 2 

 3 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT OPTIMAL MOISTURE 4 

CONTENT FOR COMPACTION IS NOT RELEVANT TO WHETHER OR NOT THE 5 

SPENT WASTE WILL DRAIN WHEN DISPOSED? 6 

A. Optimal moisture content for compaction is the amount of water that allows for 7 

the densest mass to be made from a particular granular material when compacted to a 8 

predetermined degree.  It is a characteristic that applies to sediment at the time of 9 

compaction.  What determines whether or not water drains from the sediment is whether 10 

or not the water content is above or below the field capacity.  If the water content is 11 

above field capacity, the sediment will passively drain water.  If the water content is 12 

below field capacity, it will not passively drain.  The field capacity of a material will 13 

change if and as it is compacted.  Thus, the field capacity for the disposed, spent ore is 14 

different when it is dumped in the mine than it is if it were compacted.  But, field 15 

capacity and optimal moisture content are not directly related.  Whether or not the spent 16 

ore, as delivered to the mine, is “near” optimal moisture content for some particular level 17 

of compaction – and there is no test data to establish that content – has nothing to do with 18 

whether or not the spent waste will drain water, as delivered or if compacted. 19 

 20 

Q. WHAT IS THE TEXTURAL INTERPRETATION OF THE SPENT ORE THAT 21 

IS PROVIDED IN THE EXPERT REPORTS AND IN TESTIMONY OF THE 22 

DIVISION STAFF? 23 
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A. The expert report of Bayer represents that the spent ore sediments to be disposed 1 

in the mine, when combined, have a texture, i.e., grain size and grain-size distribution, 2 

that is equivalent to a “fine loamy sand” (Bayer, p. 4). 3 

  4 

Q. WHAT SIGNIFICANCE IS ATTACHED TO THIS INTERPRETED 5 

TEXTURE? 6 

A. Based upon that characterization as “fine loamy sand,” Bayer asserts the spent ore 7 

will “have a field capacity and saturation much greater than that of sand.” (Id.).  Bayer 8 

does not indicate what the NOI data establish the saturation to be, or venture a value or 9 

range for the field capacity.  Bayer provides no conflicting demonstration of differing 10 

saturation or water content than that presented in my direct testimony.  His only dispute is 11 

a preference to refer to the tailings as “fine loamy sand” instead of “unconsolidated 12 

sand.”  13 

 14 

Q. DOES THE DISCUSSION OF THE TEXTURE OF THE PROCESSED ORE 15 

AND ITS INFLUENCE ON SATURATION AND FIELD CAPACITY IN ANY WAY 16 

REFUTE YOUR OBSERVATIONS REGARDING THE WATER CONTENT OF THE 17 

SPENT ORE WASTES AS DISPOSED IN THE MINE AND IN WASTE DUMPS? 18 

A. No, it does not.  The evaluation that I performed using the NOI data was based on 19 

the characteristics and properties of all of the spent ore, both coarse and fine.  As noted 20 

above, my analysis was not an evaluation of only the coarse fraction.  The resulting 21 

calculations of water content and saturation derived from the NOI data are fully 22 

consistent with and applicable to a sand of the combined texture indicated by the limited 23 



 34 

grain-size values provided in the NOI, regardless of the descriptive name given it.  Those 1 

calculations have never been refuted. 2 

 3 

Q. WHAT DATA ARE PROVIDED IN THE NOI REGARDING THE TEXTURE 4 

OF THE SPENT ORE? 5 

A. Bayer (p. 4) relies upon “a very small amount” grain-size distribution data that 6 

has been performed.  The only quantitative data for grain size distributions in the NOI 7 

appear to be on page 19, in the second paragraph of the Pit Backfill section.  That data is 8 

indeed “a small amount.”  The only data that is provided are the range and d50 (the grain-9 

size diameter dividing the coarser 50% of a sample from the finer 50% of a sample) for 10 

the coarse spent ore, and the range and d50 for the fine spent ore.  The boundary between 11 

coarse and fine spent ore is 80 micrometer. 12 

 13 

Q. WHAT DOES THE SMALL AMOUNT OF GRAIN-SIZE DATA TELL 14 

ABOUT THE SPENT ORE? 15 

A. I will use terms as defined by the standard Atterberg scale.  The coarse spent ore 16 

is 100% sand; half is fine- to coarse sand and half is fine sand.  The fine spent ore ranges 17 

from fine sand to less than medium silt.  Half of the fine spent ore is medium silt to fine 18 

sand and half is less than medium silt.   19 

Because the analyses are not completely reported, and the relative amounts of the 20 

fine- to coarse fractions are given as a range of from 20%-80% to 15%-85%, an exact 21 

characterization is not possible.  However, the data that are provided in the NOI indicate 22 

that the spent ore is not less than 80% sand, and not less than 90% sand and silt.  Not 23 
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more than 10% of the spent ore is medium silt or finer and this fraction may be as low as 1 

7.5%.  Using the Unified Soil Classification System (USCS), the spent ore is a coarse-2 

grained sediment, a sand, and, most specifically, a silty sand and denoted by the symbol 3 

SM. 4 

 5 

Q. WHAT IS THE DIFFERENCE BETWEEN “SILTY SAND” AND “FINE 6 

LOAMY SAND”? 7 

A. Silty sand (or SM) is standard USCS nomenclature, and it has standardized limits 8 

to its textural composition.  I am unfamiliar with any similarly standardized definition for 9 

fine loamy sand.  The term loam typically denotes a combined textural and compositional 10 

make up of a soil with approximately two parts sand, two parts silt and one part clay, as 11 

both grain size and as clay minerals.  Loam also traditionally has a high concentration of 12 

humic organic matter.  Loam is valued garden soil because it both retains water well with 13 

the organic matter and the clay minerals and freely drains due to its sand and silt content.  14 

Since the spent ore contains no humic organic matter and less clay mineralogy than 15 

customary in loam, it is not clear what fine loamy sand means in the context of the spent 16 

ore disposal. 17 

 18 

Q. WITH RESPECT TO LEACHATE GENERATION FROM THE SPENT ORE, 19 

DOES IT MAKE ANY DIFFERENCE WHETHER IT IS SILTY SAND OR FINE 20 

LOAMY SAND? 21 

A. No, none whatsoever.  The spent ore is what it is and the labeling is not what is 22 

important.  The important thing to appreciate is that, according to the data provided in the 23 
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NOI, the spent waste is expected to go to the mine with high porosity, calculated at about 1 

35%, nearly full saturated and at or near field capacity.   Therefore, it will drain when it is 2 

disposed. 3 

 4 

Q. DOES THE PRODUCTION OF LEACHATE FROM THE SPENT ORE 5 

DEPEND UPON THE SPENT ORE BEING FREE DRAINING AT THE TIME IT IS 6 

DISPOSED? 7 

A. No, not at all.  Precipitation will fall on the spent ore in the mine pit and the waste 8 

piles and infiltrate it, even after compaction.  Once the mine is closed, a portion of the 9 

precipitation will infiltrate the closed mine and move into the spent ore.  Bayer (p.5) 10 

asserts that the climate and low precipitation rates will combine to evapotranspire all 11 

precipitation that falls on or into the mine and waste piles.  This assertion is offered 12 

without any supporting data beyond a qualitative comparison of annual 13 

evapotranspiration rates and annual precipitation rates, neither of which Bayer provides.  14 

It is an assertion that is, quite simply, egregiously wrong.  Annual rain does not fall 15 

uniformly 24/7/365.  The annual evapotranspiration rate does not uniformly remove 16 

water 24/7/365.  Simply comparing those two statistics is tells nothing about leachate 17 

formation. 18 

I recently finished reviewing infiltration projections at a facility in the desert north 19 

of Las Vegas, investigating recharge to sediments very similar in texture to the sediments 20 

anticipated to come from the PR Spring mining operation.  There, with far less rainfall 21 

and far higher evapotranspiration rates, significant infiltration was simulated to occur and 22 

leachate moved through the waste.  That will happen here, too.  The rates can be readily 23 
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determined through long-used and well-calibrated models, models such as HELP.  But, it 1 

is a certainty that leachate will form in time, even were the spent ores being deposited 2 

bone dry.  The water content of the spent ore at disposal will influence when leachate 3 

forms, but not if leachate forms.  The timing and rates of leachate production should be a 4 

part of EER’s NOI; an analysis of impacts and a statement of mitigation cannot be 5 

completed without it.  This is because the leachate from the spent ore in the mine and 6 

waste piles will necessarily migrate away from the mine, carrying with it its 7 

contaminants, and impact ground and surface water.  The magnitude of that impact is 8 

dependent upon the rates of leachate production. 9 

  10 

VI. CHARACTERIZATION OF LEACHATES FROM WASTE MATERIALS 11 

 12 

Q. AS A RESULT OF THE ADDITIONAL INFORMATION YOU HAVE 13 

RECEIVED, REVIEWED, AND ASSESSED AS A RESULT OF THE PRODUCTION 14 

OF THE EXPERT REPORTS AND THE TESTIMONY OF DIVISION STAFF, DO 15 

YOU HAVE ADDITIONAL UNDERSTANDING OF THE CHARACTER OF THE 16 

LEACHATE THAT WILL EXIST IN AND FORM AS A RESULT OF THE 17 

PROPOSED MINING AND ORE PROCESSING? 18 

A. Yes, I do have additional understanding.  It is still not a full understanding, 19 

however, because EER either failed to characterize the leachate that will form or, if it has 20 

characterized the leachate that will form, EER failed to share that evaluation with the 21 

Division and DWQ.  The failure applies to both organic and inorganic characterization of 22 

the leachate.  The organic characterization focuses primarily on the concentration and 23 
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volumes of the toxic extraction chemicals in the spent process water.  The inorganic 1 

characterization would focus on the importation of lower quality water to feed the 2 

process and the increased weather rates that will result from the pulverization of the ore 3 

rock and the release of reactive minerals. 4 

 5 

Q. HOW HAS YOUR UNDERSTANDING OF THE INORGANIC 6 

CHARACTERIZATION OF LEACHATE CHANGED AS A RESULT OF THE 7 

ADDITIONAL INFORMATION YOU HAVE RECEIVED, REVIEWED, AND 8 

ASSESSED? 9 

A. The new information I have received, reviewed and assessed does not address any 10 

of the inadequacies of inorganic characterization to which I testified previously.  There is 11 

still no characterization or attempt to characterize the inorganic composition of ground 12 

and surface water.  Bayer (pp. 13 and 14) acknowledges that the testing requested and 13 

relied upon by DWQ does not provide the agency with data that is descriptive of the 14 

leachate that will exist or form at the mine.  Division staff in testimony accepts the EER 15 

representation to DWQ that because the extracting liquid will not change pH and will not 16 

therefore increase dissolution of mineral, the Orphus Process will not increase TDS (e.g., 17 

Monson, p. 256 et seq.).  This ignores the fact that the Orphus Process pulverizes the ore, 18 

dramatically increasing surface area and thereby increasing the rates of weathering 19 

reactions that do generate TDS.  It also fails to recognize that the grinding of the rock and 20 

extraction of bitumen will allow exposure of previously sequestered reactive minerals to 21 

weather that would not have occurred without this grinding and pulverizing.  And, it fails 22 
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to recognize that water with significantly higher TDS will be imported for use in the 1 

Orphus Process and that this water will be discharged to the mine with spent ore. 2 

 3 

Q. HOW HAS YOUR UNDERSTANDING OF THE ORGANIC 4 

CHARACTERIZATION OF LEACHATE CHANGED AS A RESULT OF THE 5 

ADDITIONAL INFORMATION YOU HAVE RECEIVED, REVIEWED, AND 6 

ASSESSED? 7 

A. Now that we know what the extracting chemicals are, we understand something 8 

of the biological and ecological risks associated with those chemicals, of the physical and 9 

chemical properties of the extraction chemicals in and with the discharged water, and of 10 

the degradation products of the chemicals.  The composition of the process water 11 

provided to EPA in 2009, although now outdated, provides some understanding of 12 

aspects of the likely characteristics of the spent process water discharged with the spent 13 

ore to the mine and waste dumps.  14 

 15 

Q. WHAT DO YOU NOW UNDERSTAND REGARDING THE BIOLOGICAL 16 

AND ECOLOGICAL RISKS OF THE EXTRACTING CHEMICALS? 17 

A. The chemicals in Orange Terpenes are documented toxic across a wide range of 18 

organisms and ecosystems.  Testing has established concentrations that are toxic and or 19 

lethal to cats, dogs, rodents, insects, crustaceans, birds, fish, aquatic vegetation including 20 

algae, and benthic organisms.  The biodegradability of these chemicals varies by 21 

chemical and depends upon whether conditions are aerobic or anaerobic.  Abiotic 22 

degradation, particularly in sunlight, can produce degradation products that are 23 
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themselves toxic and/or carcinogenic.  Most of the individual compounds have high or 1 

very high potential to bioconcentrate.  This information has been provided in detail in the 2 

testimony above, based on individual chemistry. 3 

 4 

Q. WHAT ARE THE IMPORTANT PHYSICAL AND CHEMICAL PROPERTIES 5 

OF THE EXTRACTION CHEMICALS? 6 

A. The chemicals are immiscible and universally lighter than water.  The result is 7 

that when these chemicals are discharged with water, they will remain as separate drops 8 

that tend to migrate upward even when water is not migrating.  The particles will tend to 9 

coalesce into larger masses as they contact other droplets.  Since the viscosity of these 10 

chemicals is comparable to that of water and the surface tension is substantially less, they 11 

move more easily than water through the porosity of the spent ore and surrounding rock. 12 

 The vapor density of these chemicals is between 4 and 5 times that of air.  As 13 

discussed above, this will tend to pool the chemical vapor at the surface of evaporation, 14 

inhibiting further evaporation. 15 

 Each of these chemicals is soluble in water at significantly variable rates as 16 

described above.  This will result in a dissolved composition that can differ significantly 17 

from the analyzed composition in the extracting fluid itself.  For determining impacts to 18 

the environment and ecosystems, the dissolved composition in water is more significant, 19 

because water will be a vehicle of transport, and EER has not shared any data regarding 20 

the dissolved composition of these chemicals in the spent extracting fluid that will be 21 

discharged to the mine.  The solubilities of these chemicals range from around one to 22 

more than 1500 mg/L, their solubilities are thousands or millions of times greater than the 23 
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natural concentrations of the chemicals, which are often quantified in nano- or 1 

picograms/L (billionths and trillionths of a gram per liter, respectively). 2 

 These chemicals readily partition into solid phase hydrocarbons, e.g., bitumen, 3 

which is why they are used in the Orphus Process to extract bitumen.  Thus, the residual 4 

hydrocarbons in the spent ore will be reservoirs of the extraction chemical and transport 5 

the chemicals to the mine with their disposal.  EER provides no data on the concentration 6 

of these chemicals partitioned into the residual bitumen.  This is a substantial omission as 7 

the application to the DWQ reports that the residual bitumen concentrations in the fine 8 

sediments is as high as 3% and therefore the potential mass of the chemical in the 9 

residual may be significant. 10 

 11 

Q. WHAT IS KNOWN ABOUT THE CONCENTRATIONS OF THE 12 

EXTRACTING CHEMICALS IN THE SPENT PROCESS WATER THAT IS BEING 13 

DISPOSED IN THE MINE WITH THE SPENT ORE? 14 

A.   Both the DWQ and the NOI acknowledge that the extracting chemicals will be 15 

part of the spent process water that is disposed with the spent ore and placed in the mine 16 

and in the waste dumps.  However, neither the NOI nor the DWQ application gives any 17 

specific information regarding the concentrations of these chemicals or the masses of 18 

these chemicals that will be disposed in the mine.  The NOI and the DWQ application are 19 

without any analytical or quantitative data with respect to concentrations of the extracting 20 

chemicals in the spent process water, which is the initial leachate at the mine.  21 

 22 
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Q. FROM THE INFORMATION AVAILABLE, WHAT CAN BE DETERMINED 1 

ABOUT THE CONCENTRATIONS OF THE EXTRACTING CHEMICALS IN THE 2 

SPENT PROCESS WATER THAT IS BEING DISPOSED OF IN THE MINE AND 3 

WASTE DUMPS WITH THE SPENT ORE? 4 

A. There are three mechanisms by which the extracting chemicals associated with 5 

the spent process water that is being disposed of in the mine and waste dumps with the 6 

spent ore can be transported; dissolved in water, as free liquids mixed with the water, and 7 

in solid phase partitioned into the residual hydrocarbons in the spent ore.  None of these 8 

is characterized by EER. 9 

 The dissolved chemicals may occur at or near their solubility limits based upon 10 

the high concentration of extracting chemical in the process water, according to the 11 

composition of the process water given EPA in 2009, a long average period of contact, 12 

and extensive agitation in the extraction process.  This would result in a total dissolved 13 

concentration of about 2170 mg/L, or approximately 2170 parts per million.  Water loss 14 

with the spent waste is 116 gallons per minute (gpm) according to the NOI, or 167,040 15 

gallons per day.  Using the above dissolved mass ratio, this constitutes a load to the mine 16 

of 3023 pounds per day.  Converting to volume based upon a typical density of about 17 

0.84 of water, the approximate the discharge rate of extracting chemicals is 450 gallons 18 

per day. 19 

 There are no data available in the NOI or in the application to DWQ that allows 20 

one to extract or estimate the amount of the extracting chemical that will be partitioned 21 

into the residual hydrocarbons of the spent ore.  It is only known that this is an additional, 22 

and potentially significant source of transport to the mine. 23 
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There are no direct data available in the NOI or in the application to DWQ that allows 1 

one to extract or estimate the amount of the extracting chemical that will be released as a 2 

free-phase mixture of the extracting chemicals with the spent process fluid discharged 3 

with the spent ore.  The 2009 letter from EER to EPA states that the extracting fluid is 4 

35.9% extracting chemicals.  However, what is going to the mine is spent extracting 5 

fluid, not fresh, and it will have substantially less of the chemical in it.   How much less is 6 

known to EER, because the company repeatedly states that the lost extracting fluid, both 7 

water and chemical, must be added back to refresh the process fluid for new extraction.  8 

EER does not provide that information in either the NOI or the DWQ application. 9 

However, EER has stated in public forums describing the Ophus process that 98% 10 

of the chemical is recycled.  Based upon the 116 gpm loss of process water, the process 11 

water chemistry reported to EPA, and a total of 2% chemical loss, the chemical content in 12 

the disposed water could be as high as 2200 gallons per day or 14,800 pounds per day.  13 

The dissolved concentration can only account for about ¼ of this amount, so transport 14 

with the residual hydrocarbons in solid phase or as free liquid are likely significant 15 

factors. 16 

 17 

VII. CONCLUSIONS 18 

 19 

Q. WILL THE OPHUS PROCESS PRODUCE LEACHATE THAT IS 20 

CONTAMINATED WITH THE EXTRACTING FLUID THAT IT USES? 21 

A. Yes.  EER projects a production rate of contaminated leachate of 116 gpm for a 22 

bitumen production rate of 2000 barrels per day. 23 
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 1 

Q. WHAT ARE THE LEVELS OF CONTAMINATION OF THAT LEACHATE 2 

WITH EXTRACTING CHEMICALS? 3 

A. Only EER knows at this point, because EER does not disclose the composition of 4 

the spent fluid that constitutes the discharged leachate.  The leaching procedure analyses 5 

provided to DWQ as part of the application did not test for the extraction chemicals.  6 

Using a reasonable assumption that the spent fluid is saturated with the extracting 7 

chemicals, the dissolved concentration of these chemicals is about 2179 mg/L.  Free-8 

phase concentrations of the extracting chemicals have not been disclosed.  The discharge 9 

of chemicals to the mine solely in dissolved phase, under the assumption of concentration 10 

at solubility, is about 1 ½ tons per day, or about 450 gallons per day.  If all of the 11 

chemical loss described by EER in public (2%) are part of the waste water disposed with 12 

the spent ore, the total chemical in the waste water would be as high as 2200 gallons per 13 

day, or 14,800 pounds per day. 14 

 15 

Q. ARE THE MINE AND WASTE DUMPS CONTAMINATED WITH 16 

EXTRACTING CHEMICALS IN ANY MANNER OTHER THAN DISSOLVED AND 17 

FREE-PHASE LIQUID? 18 

A. Yes.  The extracting chemicals partition into the bitumen.  Some of the bitumen is 19 

returned to the mine as residual hydrocarbons.  According to data provided in the 20 

application to DWQ, the overall concentration of residual hydrocarbon is 0.84% and 21 

some spent ore has as much as 3% residual hydrocarbons.  The concentration of 22 

extracting chemicals in these materials is not disclosed. 23 
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 1 

Q. WILL LEACHATE IN THE MINE AND WASTE DUMPS BE MOBILE AND 2 

ABLE TO MOVE OUTSIDE THE MINE AND DUMPS? 3 

A. Yes.  Based upon the materials handling data in the NOI, the discharge rate of 4 

spent process fluid from the processing of the ore is sufficient to generate water levels in 5 

the disposed spent ore that will be at or over levels at which it will drain at the time of 6 

disposal.  Therefore, as proposed in the NOI, leachate drainage would begin immediately.  7 

Were the process to be changed to reduce that level of water discharge, movement of the 8 

leachate would begin when sufficient water falls on or infiltrates into the waste to raise 9 

water levels to or above field capacity.  This addition of water will occur.  The technical 10 

effort needed to estimate a time frame has not been shared by EER, if it has been done. 11 

 12 

Q. MIGHT THE EXTRACTING CHEMICALS IN THE MINE MOVE, EVEN IF 13 

THE WATER IS STATIONARY? 14 

A. Yes.  The extraction chemicals are immiscible in water, less dense than water, and 15 

can move more readily through porous material than water.  Free-phase liquid chemicals 16 

will tend to migrate vertically upward, whether or not the water is moving. 17 

 18 

Q. DO THE EXTRACTING CHEMICALS DISPOSED IN SPENT PROCESSING 19 

WATER AND IN SPENT ORE PRESENT A THREAT OR RISK TO THE 20 

ENVIRONMENT, ECOLOGY, SURFACE WATER AND GROUND WATER AT THE 21 

MINE? 22 
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A. Yes.  There are abundant toxicological, ecological, and environmental studies and 1 

data that establish these chemicals are toxic, and potentially lethal to, virtually every type 2 

of life and ecosystem in and around the mine, including earthworms, aquatic plants, 3 

benthic animals, fish, insects, rodents, predator mammals, birds, and soil bacteria.  Most 4 

of the chemicals have high or very high potential for bioconcentration.   Some biodegrade 5 

under some conditions, but abiotic degradation (degradation by non-biological processes) 6 

for some of these chemicals produce degradation products that are themselves toxic or 7 

carcinogenic. 8 

 9 

Q. CAN THE FULL RISK OF DISPOSING OF THESE ORGANIC CHEMICALS 10 

IN THE WASTES AT THIS MINE BE FULLY QUANTIFIED AT THIS TIME? 11 

A. No.  Not until EER elects to release withheld information and undertake 12 

additional analysis and elects to characterize the site sufficiently to understand migration 13 

paths, migration rates, and timing of migration can these risks be described or quantified.  14 

Confirming the risks or identifing damage after operations begin would require 15 

monitoring programs and protocols that are not part of the current mining plan. 16 

 17 

Q. IS ORGANIC CONTAMINATION THE ONLY PROBLEM THAT WILL 18 

OCCUR WITH THIS MINING? 19 

A. No.  The mining plan at this site will create contamination due to inorganic 20 

materials as well.  The very limited existing data establish very low TDS water in the 21 

seeps and springs that discharge local shallow groundwater, as documented in the NOI 22 

and included in the application to the DWQ.  The mining and processing of the oil sands 23 
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as proposed in the NOI will necessarily generate lower quality water even without the 1 

organic contamination.  Water higher in TDS than the shallow water in the area is being 2 

imported from deep zones several miles away for use as process water.  Pulverizing the 3 

ore rock will decrease grain size and increase surface area, increasing the rate at which 4 

this water will weather and increasing TDS as a result.  Reactive minerals that are 5 

currently sequestered in the bitumen will be exposed to oxidizing air and water and will 6 

what weather at rates far higher than currently occur. 7 

 8 

Q. CAN THE FULL RISK OF DISPOSING OF THE INORGANIC 9 

CONTAMINATION AT THIS MINE BE FULLY QUANTIFIED AT THIS TIME? 10 

A. No.  Unless and until EER disclosed or collects the necessary data to allow an 11 

assessment of the materials and processes that will be specifically involved and active at 12 

this specific mine, the impacts and risks cannot be characterized or quantified.  The 13 

composition of the water to be used for making the process water is easily obtained.  The 14 

inorganic composition of the spent process water that constitutes the initial leachate is 15 

easily obtained.  Characterizing the reactive mineralogy of the spent ore is easily done.  16 

From these data, the risk and impact of inorganic contamination is easily determined.  17 

The NOI is not complete without this information and no finding of impacts to water – de 18 

minimis or otherwise - can be validly done without it. 19 

 20 

Q. Does this conclude your testimony for now? 21 
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A. Yes, it does. 1 

 2 
 3 
 4 
___________________________ 5 
Charles H. Norris 6 
1928 E 14th Ave 7 
Denver CO 80206 8 

 



Exhibit A 
 

COMPUTATION OF WATER CONTENT IN SPENT ORE USING NOI DATA 
 
 
Daily production run, 2000 bbl. (NOI, p.16) 
Daily ore processed, 3000 to 3500 tons (NOI, p 16) 
 Assumption 1:  ore is dry based on site characterization 
Bitumen recovery as percent of weight of ore rock, 10-12% (NOI, p. 14) 
 Assumption 2: use midpoint of range, 11% 
Daily dry tailings [89% of (3000 to 3500 tons)], 2670 to 3115 tons 
 
Water consumption, 116 gpm (NOI p.17) 
Daily water consumption, 116 x 60 x 24 = 167,040 gallons 
Daily water consumption, 167,040 x 8 / 2000 = 668 tons 
 
Range of daily wet tailings production, 3338 to 3783 tons 
 [2670 + 668 to 3115 + 668] 
 
Range of water content [W-wtr/W-total], 20.0% to 17.6% 
 
Volume = Mass/Density 
 
Quartz has density of 2.65 g/cc, or 1.993 tons/cy 
Water has a density of 1.00 g/cc, or 0.752 tons/cy 
 
Volume of daily processed rock, 1340 to 1563 cy 
 [2670/1.993 to 3115/1.993] 
 
Daily water volume, 668/0.752 = 888 cy 
 
Volume of rock + volume of water = volume of tailings; 2228 to 2451 cy 
 Assumption 3:  no unsaturated porosity 
 
Porosity of tailings, volume of water/volume of tailing, 40% to 36% 
 
Notes: 
Assumption 3 is reasonable because the resulting total porosity is at or near the upper limit expected for 
granular, unconsolidated sediments like these.  Adding a third phase of air filled porosity would 
postulate porosity too high to be expected in sediment coming off a shale shaker or similar device. 
 
The use of quartz density is conservative.  The use of a grain density greater than quartz at 2.65 g/cc 
would decrease the volume of rock and resulting even higher porosity.. 
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Abstract Batch experiments were conducted to assess
the biotransformation potential of four hydrocarbon
monoterpenes (d-limonene, a-pinene, c-terpinene, and
terpinolene) and four alcohols (arbanol, linalool, plinol,
and a-terpineol) under aerobic conditions at 23°C.
Both forest-soil extract and enriched cultures were used
as inocula for the biodegradation experiments conduc-
ted first without, then with prior microbial acclimation
to the monoterpenes tested. All four hydrocarbons and
two alcohols were readily degraded. The increase in
biomass and headspace CO

2
concentrations paralleled

the depletion of monoterpenes, thus confirming that
terpene disappearance was the result of biodegradation
accompanied by microbial growth and mineralization.
Plinol resisted degradation in assays using inocula from
diverse sources, while arbanol degraded very slowly.
A significant fraction of d-limonene-derived carbon was
accounted for as non-extractable, dissolved organic
carbon, whereas terpineol exhibited a much higher
degree of utilization. The rate and extent of monoter-
pene biodegradation were not significantly affected by
the presence of dissolved natural organic matter.

Introduction

Monoterpenes — the simplest class of terpenes found in
nature as a major component of the essential oil of

G. Misra · S. G. Pavlostathis ( )
School of Civil and Environmental Engineering,
Georgia Institute of Technology, Atlanta, GA 30332-0512, USA.
Fax: (404)894-8266
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School of Earth and Atmospheric Sciences,
Georgia Institute of Technology, Atlanta, GA 30332-0512, USA

R. Araujo
U.S. Environmental Protection Agency, National Exposure
Research Laboratory, Athens, GA 30605-2700, USA

plants— are synthesized from units of isoprene through
different stereoregulated processes and often possess
characteristic organoleptic properties (Erman 1985).
Commonly found monoterpene structures are acyclic,
monocyclic, and bicyclic. Hydrocarbons constitute
the majority of these complex structures, although
various oxygenated derivatives such as alcohols,
ketones, and carboxylic acids also occur in nature
(Erman 1985). Monoterpene emissions are comparable
to or exceed those of non-methane, organic compounds
from anthropogenic sources and contribute to the
formation of tropospheric ozone in urban and rural
environments (Corchnoy and Atkinson 1990; Hakola
et al. 1993).

Monoterpene hydrocarbons and alcohols are the
predominant components of turpentine, which is de-
rived from the wood used in the pulp-manufacturing
process (Landry et al. 1985). Effluents discharged by the
pulp-and-paper industry contribute to the release of
monoterpenes in the environment (Hrutfiord et al.
1975; Wilson and Hrutfiord 1975; Keith 1976). At least
nineteen different monoterpenes were identified in
aerated lagoons treating Kraft mill wastewaters
(Wilson and Hrutfiord 1975).

Traditionally, monoterpenes have been extensively
used as flavoring agents in the food and perfume indus-
try and a few monoterpenes possessing medicinal
values are used by the pharmaceutical industry (Erman
1985). However, large-scale industrial use of monoter-
penes— such as d-limonene, a-terpineol, a-pinene and
linalool—has only recently begun in an attempt to find
substitutes for chlorinated solvents and chlorofluoro-
carbons which are involved in the depletion of the
stratospheric ozone layer (Kirchner 1994; Brown et al.
1992). With the increased industrial use of mono-
terpenes, release of monoterpene-bearing wastes into
the environment cannot be ruled out. Recently, d-
limonene and other monoterpenes were identified at
a major municipal wastewater treatment facility (Con-
nor et al. 1993).
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Table 1 Sources and properties
of selected monoterpenes. CAS
Chemical Abstract Service

Name CAS no. Source Purity Molecular Molecular Specific
(%) formula mass gravity

Hydrocarbons:
d-Limonene 5989-27-5 Aldrich 97 C

10
H

16
136.23 0.840

a-Pinene 7785-70-8 Aldrich 99# C
10

H
16

136.23 0.859
c-Terpinene 99-85-4 Aldrich 97 C

10
H

16
136.23 0.853

Terpinolene 586-62-9 Glidco 97 C
10

H
16

136.23 0.859

Alcohols:
Arbanol 7070-15-7 Glidco 93 C

12
H

22
O

2
198.31 0.995

Linalool 78-70-6 Aldrich 97 C
10

H
18

O 154.24 0.865
Plinol 72403-00-7 Glidco 90 C

10
H

18
O 154.24 0.926

a-Terpineol 10486-56-1 Aldrich 98 C
10

H
18

O 154.24 0.939

The atmospheric reactions of b-pinene, d-limonene
and sesquiterpenes with ozone, hydroxyl and nitrate
radicals have been extensively studied and their reac-
tivities assessed (Grosjean et al. 1993). However, be-
cause of low aqueous solubility and the high volatility
of monoterpene hydrocarbons, less attention has been
paid to their fate in aquatic and terrestrial environ-
ments. Biological treatment in aerated lagoons
achieved an overall 90% reduction of terpenes. How-
ever, the various classes of terpenes showed different
degrees of degradability: alcohols, 99%; hydrocarbons,
75%; and ketones, only 12% (Wilson and Hrutfiord
1975). Biodegradation and air stripping were respon-
sible for the high removal of anethole and dipentene in
a bench-scale activated-sludge system (Schwartz et al.
1990). Previous investigations on the biodegradation of
monoterpenes have shown that both fungi and bacteria
perform aerobic transformations of monoterpenes.
Transformations such as hydroxylations at allylic posi-
tions, oxygenations on double bonds, oxidations of
alcohols to carbonyl compounds, rupture of carboxylic
rings and carbon-carbon bond cleavages have been
observed (Dhavalikar and Bhattacharyya 1966;
Trudgill 1990, 1994). Fungi (Cladosporium sp.) have
been identified that can use 1- and 3-menthene and
d-limonene as sole carbon sources with the production
of glycols (Mukherjee et al. 1973).

In general, information on the biodegradation of
monoterpenes, especially under conditions prevailing
in natural systems, is lacking. Because of the increased
industrial use of terpenes, as well as the lack of informa-
tion on the environmental fate of these compounds,
a growing need exists to study the environmental fate of
terpenes. The objective of this paper is to report on the
biodegradation, as well as mineralization potential of
selected monoterpenes under aerobic conditions.

Materials and methods

Monoterpenes

Eight monoterpenes were selected for this study, including four
hydrocarbons (d-limonene, a-pinene, c-terpinene and terpinolene)

and four alcohols (arbanol, linalool, plinol, and a-terpineol). All
monoterpenes were obtained from Aldrich Chemical Co. (Mil-
waukee, Wis.) except terpinolene, plinol and arbanol, which were
supplied by SCM Glidco Organics (Jacksonville, Fla.). The purity, as
well as other pertinent information for these monoterpenes are
included in Table 1. These compounds were used without further
purification. The chemical structures of all eight monoterpenes are
shown in Fig. 1.

Media

Minimal media were prepared in distilled, deionized water and
consisted of the following salts (in mg/l): KH

2
PO

4
700, K

2
HPO

4
2000, NH

4
Cl 150, CaCl

2
· 2H

2
O 15, NaCl 10, FeCl

2
· 4H

2
O 10,

MnCl
2
· 4H

2
O 10. The pH of the media was 7.1. Pure oxygen was

bubbled through the media for at least 1 h. All controls contained
sodium azide at a concentration of 2.5 g/l.

Inocula

The primary inocula for this study were prepared from extracts
of soil samples collected from a coniferous forest (soil A) and mixed
hardwood forest (soil B) watersheds at the Coweeta Hydrologic
Laboratory, Otto, N.C. The two soils were chosen to represent
two diverse ecosystems. Soil extracts were prepared by passing
soil/water mixtures through a 500-lm sieve, followed by 2 h
settling. The resulting supernatants were used as the inoculum.
Soil A was used in the initial biodegradation experiments because it
was expected to have had prior exposure to the target monoter-
penes. However, preliminary experiments carried out with inocula
derived from both soils did not show any significant difference
in their ability to degrade the target monoterpenes. Therefore,
subsequent experiments were carried out only with soil-B-derived
inocula.

Preparation of cultures

Glass flasks (2 l) equipped with two glass/Teflon valves and a
septum-sealed port were used in the first biodegradation experiment.
The reactors were flushed with pure oxygen and then 1.4 l oxygen-
saturated minimal medium was added. Hydrocarbons and alcohols
were tested in two separate groups at concentrations in the range
0.5—3 mg/l and 5—40 mg/l respectively. After the addition of the
undiluted monoterpenes, the reactors were then crimp-sealed with
Teflon-lined septa. After 24 h equilibration, soil A extract was
added to the two reactors at 1% (v/v) through the bottom
glass/Teflon valve. Two sodium-azide-amended controls (one for the

832



Fig. 1A,B Skeletal structures of selected monoterpenes

hydrocarbon and one for the alcohol terpenes) were also set up.
Incubation took place in the dark at 23°C with continuous mixing
using magnetic stirrers (at approx. 300 rpm). At regular intervals,
duplicate gas and liquid samples were removed and analyzed for
monoterpenes and CO

2
.

A second biodegradation experiment was performed using repli-
cate, 18]150-mm (26 ml volume) serum tubes (Bellco Glass, Vine-
land, N.J.). The tubes were flushed with pure oxygen and crimp-
sealed with Teflon-lined septa. Oxygen-saturated minimal medium
was added to a 2-l glass reactor, along with undiluted d-limonene,
terpinene and terpinolene. Inoculum drawn from the monoterpene-
hydrocarbon-fed reactor used in the previous experiment was added
to the glass reactor and continuously stirred to dissolve the terpenes.
Aliquots of 10 ml reactor contents were transferred to serum tubes,
which were then quickly crimp-sealed. The initial terpene concentra-
tion in the replicate tubes was uniform. Because of the low water
solubility and high volatility of pinene (2.5 mg/l and 4 mm Hg at
23°C respectively; Li et al. unpublished), this terpene was directly
injected into replicate serum tubes from a microsyringe. Azide-
amended controls were also prepared and incubated following the
procedures used for the live cultures. Headspace gas analysis of
serum tubes showed an oxygen content of up to 90%, which was
sufficient for the complete mineralization of the terpenes at the levels
tested. The serum tubes were continuously rotated (at 1 rpm) and
incubated in the dark at 23°C. At different intervals analyses were
performed by sacrificing duplicate serum tubes.

Mineralization assays

The degree of d-limonene and a-terpineol mineralization was as-
sessed using sacrificial 120-ml serum bottles and inocula taken from
two enriched cultures (derived from soil B extract), semicontinuously
fed with the respective monoterpenes, which served as single carbon
sources. The carbon content of the substrate, biomass, liquid phase
(both dissolved organic and inorganic) and gas phase were measured
at time zero and at the end of the incubation (i.e., immediately after
substrate depletion and leveling-off of both the CO

2
and biomass

production) and the carbon mass balance was assayed. Biomass was
measured as volatile suspended solids.

Preparation of dissolved natural organic matter

Soil collected from the Oe horizon (soil with organic matter moder-
ately decomposed) of a mixed hardwood watershed at the Coweeta
Hydrologic Laboratory was used to prepare dissolved natural or-
ganic matter as follows. A 5-kg soil sample was transferred to
a plastic container, mixed with 10 l deionized water, and then left
undisturbed at room temperature (23°C). After 5 days, the soil
leachate was filtered through a membrane filter (0.47 lm), concen-
trated by vacuum evaporation and stored at 4°C for use in sub-
sequent experiments on the preferential degradation of terpineol.
The dissolved organic carbon content of the concentrated soil
leachate was 290 mg/l.

Analytical methods

Quantification of the monoterpenes was achieved by liquid/liquid
extraction and gas chromatography. Liquid samples were transfer-
red to serum tubes containing isooctane spiked with bornyl acetate
at a concentration of 20 mg/l, which served as the internal standard.
An isooctane-to-sample volume ratio of 1 : 10 was used. The serum
tubes were sealed with Teflon-lined rubber septa, agitated with
a vortex mixer and centrifuged at 3000 rpm to allow phase sepa-
ration. The solvent extract from each tube was transferred to an
autosampler vial with a disposable pasteur pipette and subsequently
analyzed. A gas chromatography unit (HP 5890 series II; Hewlett-
Packard Co., Palo Alto, Calif.) equipped with a flame ionization
detector was used for the monoterpene analysis (30 m long,
0.321 mm inner diameter, DB-5 capillary column with 0.25-lm fused
silica stationary phase; J & W Scientific, Folsom, Calif.). The follow-
ing oven temperature program was used: 70°C for 3 min; 10°C/min
to 180°C where it was held for 2 min. The injector and detector
temperatures were maintained at 210°C and 220°C respectively.
Calibration curves for each monoterpene were prepared with pure
monoterpenes dissolved in isooctane spiked with bornyl acetate.
The monoterpene extraction efficiency from aqueous solutions was
determined by directly injecting aqueous and extracted monoter-
pene solutions separately into the gas chromatography unit and
comparing the corresponding peak areas. Single extractions for the
hydrocarbon terpenes resulted in more than 94% recovery. How-
ever, the alcohol terpenes were extracted three times and their
recovery varied from 89% to 103%. The detection limit of the
method for each monoterpene was 0.1 mg/l.

Gas-phase hydrocarbon monoterpenes were analyzed as follows:
2 ml headspace gas was transferred with a gas-tight glass syringe
fitted with a Teflon valve (Dynatech; Baton Rouge, La.) into an
autosampler vial containing 0.5 ml isooctane/internal standard mix-
ture and the resulting extract analyzed following the above-
described chromatographic procedure. CO

2
and O

2
were analyzed

using a gas chromatography unit (HP 5890 series II; Hewlett-
Packard Co., Palo Alto, Calif.) equipped with a thermal conductivity
detector and two columns (25 m long, 0.53 mm inner diameter,
PoraPlot Q for the quantification of CO

2
; 10-m long, 0.53-mm inner

diameter Molsieve 5A for the quantification of O
2
; Chrompack,

Raritan, N.J.). Helium was used as the carrier gas at a column flow
rate of 5 ml/min, and the oven was maintained at 30°C. Calibration
curves were prepared using different molar ratios of ultrahigh-purity
gases and helium.

Dissolved total carbon (by catalytic combustion) and dissolved
inorganic carbon (by acidification) were measured using a carbon
analyzer (Shimadzu 5050A series; Shimadzu Scientific Instruments
Inc., Columbia, Md.). To determine dissolved carbon, liquid samples
were filtered through 0.2-lm membrane filters. The dissolved or-
ganic carbon fraction was calculated as the difference between total
and inorganic carbon. Calibration curves were prepared following
standard procedures (APHA 1989).

Relatively high concentrations of biomass were measured
gravimetrically following the Volatile suspended solids method
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Table 2 Conditions and results
obtained in three monoterpene
biodegradation experiments.
The normalized degradation
rate is the maximum
degradation rate normalized to
biomass concentration
expressed as volatile suspended
solids. CSR1, CSR2, CSR3 2-l
continuously-stirred reactors;
NM not measured because of
lack of accurate biomass data

Experiment/ Reactor Inoculum Lag Maximum Normalized
compound type period degradation degradation

(h) rate rate
(mg l~1 h~1) (h~1)

Experiment 1
d-Limonene CSR1 Unacclimated 182 0.044 NM
a-Pinene soil A extract 200 0.029 NM
c-Terpinene 168 0.039 NM
Terpinolene 174 0.053 NM

Arbanol CSR2 Unacclimated 40 0.038 NM
Linalool soil-A extract 102 '0.48! NM
Plinol —" —" —"

a-Terpineol 94 '0.10! NM

Experiment 2A#

d-Limonene Serum tubes Acclimated 15 0.40 0.076
a-Pinene (from CSR1) 98 0.63 0.042
c-Terpinene 13 0.27 0.056
Terpinolene 28 0.47 0.089

Experiment 2B$

d-Limonene Serum tubes Acclimated 23 0.137 0.034
c-Terpinene (from CSR1) 19 0.101 0.025
Terpinolene 25 0.120 0.030

Experiment 3A
Linalool Serum tubes Acclimated 24 0.55 0.014

(from CSR2)

Experiment 3B
a-Terpineol CSR3 Terpineol-enriched 0 13.6 0.255

Soil-B extract

! Limited data available
" Lack of degradation
# Four hydrocarbon terpenes tested individually
$ Three hydrocarbon terpenes tested together

(APHA 1989). ATP measurements (Stanley 1989) using a lumino-
meter (model TD-20e; Turner Designs, Sunnyvale, Calif.) and/or
absorbance at 500 nm were used for experiments where low levels of
substrate resulted in low biomass concentrations that could not be
quantified by the volatile suspended solids method. Calibration
curves correlating volatile suspended solids with ATP as well as with
absorbance were used in low-biomass-yield experiments.

Results

Biodegradation potential

A summary of the conditions (i.e., reactor type, in-
oculum source) used in the biodegradation experiments
is given in Table 2. The first monoterpene biodegrada-
tion experiment lasted more than 30 days (Fig. 2). Vari-
able lag periods were observed— ranging from 160 h to
200 h, see Table 2 — and then, within a relatively short
period (about 30 h), the total mass (sum of both gas and
liquid phase) of each hydrocarbon terpene dropped
from the initial level to below the detection limit. In
contrast, the terpene mass in the azide-amended reac-
tor remained unchanged throughout the incubation

period. Repetitive additions of hydrocarbon monoter-
penes to the active reactor resulted in terpene degrada-
tion with rates similar to those depicted in Fig. 2 (data
not shown). However, in subsequent terpene additions,
the lag time was insignificant. In order to simulate
degradation processes taking place in natural environ-
ments, the inoculum used in the first experiment was
soil A extract, further diluted and used directly without
any prior enrichment. Therefore, the lag phase ob-
served with the first monoterpene addition was not due
to any acclimation of the culture to the test compounds
but rather could be attributed to the very low initial
microbial population density. Preliminary experiments
with soil-B-derived inocula resulted in a similar pattern
of monoterpene degradation (data not shown). CO

2
was produced in the actively growing culture, but,
because of the lack of equilibrium as a result of frequent
sampling and the small amount of monoterpenes used,
an accurate measurement of the CO

2
production rate

was not possible.
After about 100 h of incubation, linalool and ter-

pineol were depleted to levels below the detection limit
(see Fig. 3). The observed lag period was shorter than
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Fig. 2A–D Profiles of monoterpene hydrocarbons over the incuba-
tion period (soil A extract was used as inoculum). A Total mass in
the azide-amended control; B, C, D gas-phase, liquid-phase concen-
trations, and total mass in the live culture respectively

Fig. 3A,B Liquid-phase monoterpene alcohol concentrations as
a function of incubation time (soil A extract was used as inoculum)
A Azide-amended control; B live culture

that of the hydrocarbon terpenes (see Table 2). How-
ever, plinol was not degraded over a long incubation
period (in excess of 40 days) whereas arbanol was
degraded very slowly compared to the degradation
rates observed for both linalool and terpineol. Sub-
sequent repetitive additions of both linalool and ter-
pineol to this reactor resulted in complete biodegrada-
tion without any appreciable lag period and with
degradation rates similar to those observed with the
first addition of alcohol monoterpenes (data not
shown). The alcohol concentrations in the azide-
amended reactor remained unchanged over the entire
incubation period. From these observations it is
evident that plinol was not degraded by the culture
derived from the soil A extract. Arbanol was degraded

slowly, whereas linalool and terpineol were readily
degraded.

Another inoculum obtained from the wastewater sta-
bilization pond of a pulp-and-paper facility was used to
test the degradation of plinol further. A culture with
minimal medium and 10% (v/v) inoculum was main-
tained in a 2-l batch reactor with an initial plinol
concentration of 83 mg/l. After an initial 15% depletion
of the plinol concentration within the first 30 days of
incubation, its concentration remained unchanged for
the remainder of the incubation period of 110 days
(data not shown).

Plinol and arbanol had the lowest purity (90% and
93% respectively; see Table 1) of all monoterpenes
tested in this study. It was postulated that the observed
recalcitrance of both monoterpene alcohols might be
attributed to the presence of impurities in the commer-
cially available monoterpenes, which may be inhib-
itory. In order to ascertain the potential inhibitory
effect of these impurities, another batch biodegradation
experiment was performed by using three reactors con-
taining the following carbon sources: glucose, glucose
plus arbanol, and glucose plus plinol. An aerobic,
mixed culture derived from the soil B extract and en-
riched on glucose/acetate was used as the inoculum,
without prior acclimation to monoterpenes. On the
basis of the dissolved organic carbon, plinol, and
arbanol measurements over the incubation period,
neither the impurities nor the plinol or arbanol had
any significant inhibitory effect on the aerobic bio-
degradation of glucose (data not shown).

In another terpene biodegradation experiment,
limonene, terpinene and terpinolene were tested both
separately and together using serum tubes. Pinene was
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Fig. 4A,B Linalool (A) and terpineol (B) concentrations and bio-
mass profiles over the incubation period (alcohol-monoterpene-
acclimated and terpineol-enriched cultures derived from soil A and
soil B extract, respectively, were used as inoculum)

only tested separately. Mixed liquor from the hydrocar-
bon-terpene-amended reactor used in the first bio-
degradation experiment served as the inoculum. A
relatively high level of pinene was used in this experi-
ment to facilitate measurements of biomass and CO

2
.

Extraction of the entire contents of duplicate tubes
was practiced at different incubation periods to quan-
tify the hydrocarbon monoterpenes. Depletion of
limonene, terpinene, and terpinolene to levels below
the detection limit took place within 40 h of incuba-
tion without any lag period (see Table 2). Complete
degradation of pinene at a much higher initial con-
centration required a longer incubation time (approx.
170 h; data not shown). All azide-amended controls
showed insignificant terpene variation throughout
the incubation period (data not shown). The increase
in biomass and CO

2
concentrations paralleled the

depletion of pinene, further confirming that terpene
depletion was the result of biodegradation accom-
panied by microbial growth and mineralization. A
similar experiment was performed with linalool
and terpineol. Owing to the relatively high water solu-
bility of these terpenes, higher initial terpene concen-
trations were used in this experiment. The two alcohol
monoterpenes were quickly depleted without any lag
period. Increase in biomass (measured by absor-
bance) was the mirror image of terpene depletion, again
confirming that the loss of these compounds was due
to biodegradation accompanied by microbial growth
(Fig. 4).

Monoterpene mineralization

The d-limonene mineralization experiment lasted for
4 days. Final carbon measurements were performed
when the CO

2
production rate became negligible for

three consecutive measurements after the depletion of
d-limonene below the detection limit. At the end of the
experiment, the following carbon distribution was
found, based on the limonene-derived carbon initially
added (mean$standard deviation; n"3): gas-phase
CO

2
, 15.8$0.4%; dissolved inorganic carbon,

24.4$0.8%; dissolved organic carbon, 16.8$2.7%;
biomass, 31.1$2.3%. The overall carbon recovery was
88.1$3.6%. Therefore, a significant fraction of d-
limonene-derived carbon was accounted for as non-
extractable, dissolved organic carbon which was not
degraded within the 4-day incubation period. In a sim-
ilar terpineol mineralization experiment, less than 5%
of the initial organic carbon was found as dissolved
organic carbon at the end of the incubation period — in
contrast to 16.8% observed in the case of d-
limonene — which indicates a higher degree of terpineol
utilization.

Effect of other carbon sources on monoterpene
degradation

To assess the effect of dissolved natural organic matter
(dNOM) and other carbon sources on the biodegrada-
bility of terpineol, an experiment was conducted with
2-l batch reactors where terpineol alone or in a mixture
with other carbon sources was subjected to aerobic
degradation. Five reactors were set up with different
substrate combinations as follows: terpineol, terpineol
plus dNOM, terpineol plus glucose/acetate, dNOM,
and glucose/acetate. Each reactor was inoculated
(10%, v/v) with an enriched culture (derived from soil
B extract), semicontinuously fed with terpineol as the
sole carbon source. Glucose and acetate served as eas-
ily degradable carbon sources to assess further the
potential for preferential use of other carbon sources at
the expense of terpineol. The dissolved organic carbon
and terpineol concentrations were monitored over the
incubation period. The concentration profiles of ter-
pineol, glucose/acetate (as dissolved organic carbon),
and dNOM over the incubation period are shown in
Fig. 5. The degradation of the glucose/acetate mixture,
when used as the only carbon source, was complete
within 70 h of incubation. The degradation of terpineol
proceeded faster when the terpineol was present as the
only carbon source as compared to when dNOM or
other more degradable substrates (glucose and acetate)
were present. On the other hand, the dNOM degraded
very slowly and the presence or absence of terpineol did
not appreciably affect the rate and extent of dNOM
degradation (Fig. 5B). The observed decrease in the
terpineol degradation rate in the presence of dNOM
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Fig. 5A,B Terpineol, natural organic matter dissolved organic car-
bon (DOC), and glucose/acetate biodegradation profiles as affected
by the presence of other carbon sources. dNOM dissolved natural
organic matter

can not be attributed to dNOM sorption —which in
turn could lead to a reduced substrate bioavailability
— for two reasons. First, terpineol has a relatively low
octanol/water partition coefficient (log K

08
"2.975)

and its partition coefficient to dissolved organic carbon
is even lower (log K

$0#
"0.614; Li et al. unpublished).

Secondly, the decrease in the terpineol degradation rate
was higher when the glucose/acetate mixture was pres-
ent as compared to the terpineol degradation rate in
the presence of dNOM.

Discussion

The four hydrocarbon monoterpenes (d-limonene, a-
pinene, c-terpinene, and terpinolene) and the two alco-
hols (linalool and a-terpineol) were readily degraded
under aerobic conditions at 23°C by mixed cultures
derived from forest soils. The detection of CO

2
, the

increase in biomass concentration and lack of any
substantial change in the concentration of terpenes in
the azide-amended control reactors demonstrated that
biodegradation of the six monoterpenes took place and
that their disappearance was not the result for hydroly-
sis or any other physicochemical process (e.g., volatil-
ization of the hydrocarbon monoterpenes). The
observed low biodegradation rates of arbanol and lack
of biodegradation of plinol are not attributed to
any inhibitory effects (neither by the impurities of the
commercially available monoterpenes nor the mono-
terpenes themselves), but rather point towards the
molecular recalcitrance of these two compounds.

Synthesized from camphene, arbanol is not a natural
product, which might explain its observed very low
biodegradation rate. On the other hand, plinol is pre-
pared by pyrolysis of linalool, although it has been
reported as present in a natural oil (Boelens 1995).
Maximum monoterpene biodegradation rates, as well
as biomass-normalized rates are reported in Table 2.
A significant increase in the biodegradation rate of
hydrocarbon monoterpenes was achieved as a result of
prior inoculum acclimation (experiment 1 versus ex-
periment 2A). Testing of the hydrocarbon monoter-
penes individually or together (experiment 2A versus
2B) did not result in significantly different biodegrada-
tion rates. Long-term enrichment of the soil-B-derived
inoculum on terpineol resulted in about a tenfold
increase in the normalized biodegradation rate of
terpineol (experiment 3B; see Table 2).

The results of this study indicate that biodegradation
of terpineol resulted in a higher degree of mineraliz-
ation as compared to that of d-limonene. In previous
research, when the aerobic biodegradation of monoter-
penes was tested at concentrations as high as 2% (v/v),
significant portions of the original monoterpenes were
converted to intermediates and side-products, which
either degraded slowly or were recalcitrant (Dhavalikar
and Bhattacharyya 1966). It has been reported that
biotransformation of monoterpenes under nitrate-re-
duction conditions was accompanied by the formation
of trace levels of monoterpenes (e.g., a-terpinene from
either limonene or a-pinene; geraniol and geranial from
linalool) indicating that rearrangements of the carbon
skeleton take place (Harder and Probian 1995). Similar
rearrangements have been proposed for the aerobic
degradation of a-pinene involving a prototrophic re-
arrangement to form limonene, followed by methyl-
group oxidation and ring cleavage mediated by a b-
oxidation cycle (Shukla and Bhattacharyya 1968;
Shukla et al. 1968). However, in subsequent investiga-
tions of a-pinene biotransformation under aerobic con-
ditions, a different catabolic pathway was proposed
involving formation of a-pinene epoxide, ring cleavage
and formation of cis-2-methyl-5-isopropylhexa-2,5-
dienal, formation of cis-2-methyl-5-isopropylhexa-2,5-
dienoic acid and b-oxidation (Trudgill 1994).

On the basis of the above results, it can be concluded
that the monoterpenes used in this study —with the
exception of arbanol and plinol — are readily degraded
under aerobic conditions. Sorption of monoterpenes to
dissolved natural organic matter is not expected to
affect the rate and extent of monoterpene biodegrada-
tion significantly in natural aquatic systems.
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Biodegradation Regulatory Statement 
 

 

These products are all natural essential oils extracted from Citrus, Rutaceae.  Each is a mixture of 

monoterpene hydrocarbons with d-limonene as the predominant component.  These by-products of the 

Orange Harvest and Juicing Process are sustainable and biodegradable.  

 

 

 

 

 

 

 

 

 

 

Biodegradation: 
Due to volatility and water solubility issues, d-limonene is not a good candidate for the standard 

biodegradation test  (40CFR 796.334 Ch. 1 7-1-92).  However a number of 28Day Shake Flask Ready 

Biodegradability tests have been performed on emulsified d-limonene blends (these products are up to 

90% d-limonene content).  Once emulsified the d-limonene can undergo the standard testing 

procedures.  Test results indicate that these type products degraded 75.6% as determined by Total 

Organic Carbon reduction and 209% by CO2 evolution within 28 days and thus met the criteria for 

readily biodegradable. 

  

Limonene was shown to be readily biodegradable (41-98% degradation by biochemical oxygen 

demand in 14 days) under aerobic conditions in a standard test (OECD 301 C "Modified MITI Test 

(I)";OECD, 1981) (MITI, 1992).  Also in a test simulating aerobic sewage treatment (OECD 303 A 

"Simulation Test - Aerobic Sewage Treatment:Coupled Units Test"; OECD, 1981), limonene 

disappeared almost completely (>93.8%) during 14 days of incubation. (Schwartz et al) 

  

Additional studies in extracts and slurries prepared from soils of coniferous and deciduous forest 

indicate rapid and complete biodegradation of limonene in a closed bottle test.  Soil extracts from 

coniferous and hardwood watersheds were added to sealed flasks containing oxygen-saturated media 

that were preconditioned with limonene for 24 hours.  Limonene underwent 100% biodegradation after 

approximately 1 day in acclimated medium and after day 8 in non-acclimated medium. The authors 

concluded the limonene is completely degradable in extracts prepared from watershed soils of 

coniferous or deciduous forests [Misra et al., 1996]. 

 
 

**References available upon request. 
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FCC Product Code Description Grade 
301000 Citrus Terpenes Technical 

302000 Orange Terpenes Food 

302001 High Purity Food HP 

302002 Ultra High Purity Food UHP 

330000 Orange Oil Midseason 

331000 Orange Oil Valencia 
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Utah’s 2006 Integrated Report
Volume II: Utah’s 303(d) List  

Division of Water Quality
288 North 1460 West 

P.O. Box 144870 
Salt Lake City, Utah 84114-4870  

I.   INTRODUCTION 

Pursuant to Section 303(d) of the Clean Water
Act as amended, each State is required to
identify those assessment units (AUs) for
which existing pollution controls are not
stringent enough to implement state water
quality standards. Thus, those waters or
assessment units (i.e., lakes, reservoirs, rivers,
and streams) that are not currently achieving
or are not expected to achieve those standards
are identified as water quality limited.  An
assessment unit is considered water quality
limited when it is known that its water quality
does not meet applicable water quality
standards or is not expected to meet applicable
water quality standards. Assessment units can
be water quality limited due to point sources
of pollutants, non point sources of pollutants
or both. Examples of pollutants that can cause
beneficial use impairment include chemicals
for which there are numeric standards (e.g.,
ammonia, chlorine, organic compounds and
trace elements), and pathogens.  

Once an AU is identified as water quality
limited, the State is to determine the
source(s)of the water quality problem and to
allocate the responsibility for controlling the
pollution. This analysis which the State does
to determine the reduction in pollutant loading
necessary for that AU to meet water quality
standards and support its beneficial uses is
called a Total Maximum Daily Load analysis
or "TMDL".  The result of this process
determines (1) the amount of a specific
pollutant that an assessment unit can receive

with out exceeding a water quality standard or
impair a beneficial use, (2) the apportionment
of the load to point and nonpoint sources, and
(3) a margin of safety. While the term TMDL
implies that loading capacity is determined on
a daily time scale, TMDLs can range from
meeting an instantaneous concentration (e.g.,
an acute standard) to computing an acceptable
annual phosphorus load for a lake or reservoir. 

When the State prepares its 303(d) list, it is
required to prioritize its assessment units for
TMDL development and to identify those
AUs that will be targeted for TMDL
development within the next two years. 

For the 2006 Integrated Report, Utah is using
the  five-part integrated list for reporting the
status of the State's waters (EPA, 2006). One
major change from the 2004 Integrated Report 
report includes the reporting of all completed
TMDLs in Category 4A, TMDLs completed
and approved by EPA.  Other TMDLs in the
same AU not completed will be listed on the
2006 303(d) list.  Therefore, an AU can be
assessed as a Category 4A and 5A water. 
Waters found to be impaired by "pollutants"
are required to have TMDLs developed.
Water quality impairments caused by
pollution, i.e. habitat alteration, flow
alteration, will be listed in Category 4A,
impaired, but a TMDL is not required for this
type of impairment. The State will continue to
add and delete AUs from the 303(d) list by
moving them to the correct category according
to the procedures outlined in this document. 
An overview of the five categories and a
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decision flow diagram are provided later in
this report. 

The 303(d) list is a dynamic list in which AUs
can be added (i.e. new permits are issued, new
assessments are made) or removed (i.e. water
quality standards are now being met).
Information supporting Utah's TMDL list is
provided in the subsequent sections of this
document. At a minimum, a state's supporting
information should include: (1) a description
of the methodology used to develop the list;
(2) a description of the data and information
used to develop the list; (3) the rationale for
any decision to not use any information or the
rationale for removing AUs previously listed
as water quality limited; and (4) a summary of
comments  received on the list during the
state's public comment period.  Following an
opportunity for public review and comment
the State must submit its list to the EPA
Regional Administrator by April 1, 2006.The
EPA Regional Administrator then has 30 days
to approve, conditionally approve, or
disapprove a state's listing. If the EPA
Regional Administrator disapproves a state's
submittal.  EPA then has 30 days to develop a
list for the state. 

II.  ASSESSMENT UNIT DELINEATION
AND IDENTIFICATION

 To assess waters of the State, the Division of
Water Quality (DWQ) has delineated lakes,
reservoirs, streams, and rivers into discrete
units called assessment units (AUs).  Lakes
and reservoirs have been delineated as
individual AUs and the size is reported in
acres.   Rivers and streams have been
delineated by specific river, river or stream
reach, or several stream reaches in
sub-watersheds.  When using sub-watersheds
to delineate stream AUs, the new U.S.G.S. 5th 
(10 digit) and 6th  (12 digit) level watershed

units for Utah were used to delineate the AUs.
These watershed units allow for the
aggregation of stream reaches into individual
AUs that are hydrologically defined. The
watershed units were developed by a group of
individuals representing state and federal
agencies, and have been certified by the
Natural Resource Conservation Service. In
delineating river and stream AUs,  DWQ 
followed the guidelines listed below with the
first two guideline statements being fixed
rules.

 1. Each AU is within an eight-digit USGS
hydrologic unit (HUC).

2.  Each river and stream AU is comprised
of stream reaches having the same water
quality standards classifications (2B, 1C,
3A,and 4 or 2B, 3B, and 4). 

3.  Large rivers such as the Green River,
Colorado River and portions of other large
rivers (Bear River, Weber River, etc),
were delineated into "linear" or "ribbon"
AUs. Where a major tributary entered
these rivers or hydrological features such
as dams exist, the river is further
delineated into two or more AUs. 

4.  Tributary rivers and streams were
delineated primarily using the 5th  and 6th 
level hydrologic units to define the AUs. 

5. Additional AUs were defined by
combining or splitting 5th  or 6th level
watersheds using tributary streams, stream
size, and ecological changes such as
geology, vegetation, or land use.

6.  Small tributary streams to larger
streams that could not be incorporated into
a watershed unit were combined into
separate unique AUs. 
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These AUs units have been geo-referenced
(indexed) to the National Hydrologic
Database using a reach-indexing tool that
provides the capability of using GIS
techniques to display information and data for
each AU.   Beneficial use classifications and
assessments for individual AUs can be
mapped or displayed to provide visual
representation of assessment results.
Individual stream AUs were assigned a unique
identification code for indexing which
includes the 8-digit hydrological unit (HUC)
number with the prefix UT and a 3-digit code
to identify each unique AU in a HUC.  Lake
and reservoir AUs were identified by adding
the prefix UT-L- to the 8-digit HUC number
and adding a 3-digit code.   

Figure 1 illustrates the results of using the
above guidelines to delineate and identify
AUs. The Weber River was delineated as a
linear AU from its confluence with Chalk
Creek upstream to the Wanship Dam
(UT16020101-017).  One AU,
UT16020101-011, in the Chalk Creek
watershed was delineated by combining two
5th level watershed units located in the South
Fork Chalk Creek sub-basin.  The first AU,
(UT16020101-010), in the Chalk Creek
watershed was delineated using the
confluence of the South Fork as the upstream
point.  This necessitated splitting the 5th  level
watershed unit into two segments. An
example of small tributary streams that could
not be combined into a hydrological based AU
is illustrated by theAU,UT16020101-019. 
These are very small tributaries and the Weber
River is not reflective of their stream order or
the habitat that they flow through.   Rockport
Reservoir (UT-L-16020101-002) and Echo
Reservoir (UT16020101-001) are examples of
lake and reservoir Aus.

 III.  Category Definitions for Listing

Assessment Units. 

For this reporting cycle, assessment units
(AUs) will be placed in one of five attainment
categories with sub-categories as needed
(USEPA, 2006).  The methodology for
determining whether or not an AU is meeting
water quality standards or fully supporting its
designated beneficial uses is discussed in
Section II. For those AUs for which  there are
no reliable data, either monitored or evaluated,
for a specific designated beneficial use, a
designation of Not Assessed for that specific
beneficial use shall be assigned.  For those
AUs for which there are no reliable data,
either monitored or evaluated, for all criteria
for all applicable designated uses, a
designation of Not Assessed will be assigned
to all the designated beneficial uses for that
AU.   

The determination of use support using
methods described in section II and other
specified protocols will be combined to
determine the overall water quality attainment
category for each AU. The unique assessment
categories are described as follows:

Category 1.  All designated uses are
attained.  AUs are listed in this category if
there are data and information that meet
all requirements of the assessment and
listing methodology and support a
determination of full support for all of an
AU's designated beneficial uses. 

Category 2.  Some of the designated uses
are attained, but here is insufficient data to
determine beneficial use support for the
remaining designated uses.  AUs are listed
in this category if there are data and
information that meet requirements of the
assessment and listing methodology to
support a determination that some, but not
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all, uses are attained.  Attainment status of
the remaining uses is unknown because
there is insufficient or no data to assess
beneficial use support. 

Category 3.  Insufficient or no data and
information to determine if any designated
use is attained. AUs are listed in this
category where data or information is not
sufficient or does not exist to determine
whether any beneficial use is attained
following the requirements of  the
assessment and listing methodology.

Category 4. Impaired for one or more
designated uses, but does not require
development of a TMDL. 

A. TMDL has been completed for
any  pollutant.  AUs are listed in this
sub-category when any TMDL(s) has
been developed and approved by EPA,
that when implemented, are expected
to result in full support of the water
quality standards or support the
designated beneficial uses. Where
more than one pollutant is associated
with the impairment of an AU, the AU
and the parameter(s) that has an
approved TMDL will be placed in this
category.  For those pollutants that still
need a TMDL, they will be placed in
Category 5. 

B.  Other pollution control
requirements are reasonably
expected to result in attainment of
the water quality standard in the
near future. Consistent with the
regulation under 40 CFR, 130.7(b)(I),
(ii), and (iii), AUs are listed in this
subcategory where other pollution
control requirements (e.g., best
management practices)required by

local, state, or federal authority are
stringent enough to meet any water
quality standard or support any
beneficial use applicable to such
waters.   

C. The impairment is not caused by
a pollutant.  Assessment units are
listed in this subcategory if the
impairment is not caused by a
pollutant (e.g., habitat alteration).  

Category 5. The water quality standard is
not attained and is caused by a pollutant.
The AU is found not supporting one or
more of its designated beneficial uses as
determined by current water quality
standards and assessment methodologies.
This category constitutes the Section
303(d) list of waters.  Category 5 is further
delineated into the following
sub-categories. 

A.  A TMDL is underway or
scheduled [303(d) list]. AUs are listed
in this category if the AU is impaired
for one or more designated uses by a
pollutant.

 B. A request is made to remove one
or more pollutants from the 303(d)
list.   AUs are listed in this category
for the following reasons:  If the most
recent water quality assessment
indicates that water quality standards
are being met, the AU is listed in this 
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sub-category.   If errors in previous 
assessments or a new delineation of an
assessment unit is the cause for meeting
water quality standards, the AU is
included in this sub-category.  If a change
in the water quality standards was made
and it results in the AU meeting the
standard, the AU is listed in this category. 
UPDES permit renewals for which a letter
of approval has not been received were
placed in this category.  A more detailed
list of reasons for removal is provided
later in the report.

C. A Utah Pollutant Discharge
Elimination System permit renewal
TMDL is scheduled to determine
discharge limitations that will meet
water quality standards or protect
designated beneficial uses.  Parameters
listed with UPDES Permit Renewal
TMDLs are effluent limited and the
receiving water is not impaired and does
not violate water quality standards.  Water
quality standards may be violated and
water quantity impaired if the permitted
effluent limits are not met. Assessment
units are listed in this category if there is a
discharge permit renewal scheduled
between April 1, 2006 and March 31,
2008 inclusive. 

D. A Lake or Reservoir has been
assessed as not meeting standards for
one monitoring cycle.   The assessment
has identified impairment during one of
the even or odd year monitoring cycles.  If
the AU is assessed as impaired during the
next assessment period, it will be listed in
Category 5A, TMDL required. 

The five categories of reporting were
developed by EPA to provide a clearer
summary of a state's water quality status and

to assist in developing management actions to
protect and restore waters of the state to meet
water quality standards and support beneficial
uses.  The decision criteria for determining 
where an AU is assigned is illustrated in
Figure 2.  Figure 3 illustrations further
decision criteria applied to Category 5 sub-
categories.

II.   METHODOLOGY FOR
DEVELOPING THE 303(d) LIST 

The purpose of this section is to describe the
methods and decision-making process used to
identify and list water quality limited
assessment units needing TMDLs, as well as
the criteria used to de-list assessment units
previously identified in any of the State's
previous TMDL lists. 

A.  Division of Water Quality Programs
Involved In Identifying Impaired Waters.

1. Utah Pollutant Discharge Elimination
System Program (UPDES)- Any
receiving AU (lake, reservoir, river,
stream) on which a facility is located that
requires a  Utah Pollutant Discharge
Elimination System discharge permit
renewal between April 1, 2006 and March
31, 2008 for pollutants that are not
controlled through technology-based
requirements or end-of-pipe requirements
was listed. The assessment units identified
and associated with the UPDES permit
dischargers are water quality limited,
which means a TMDL is needed to
determine proper water quality-based
limits to assure water quality standards are
maintained or attained.  Listing of
permittees and pollutants doesn't imply
that the receiving water is currently 
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Category  3no

yes

Assessment Units (AUs)
linked to the NHD

Reaches?

Are data available to 
support attainment

decision for at least one
beneficial use?

Insufficient or no data and information
to determine if any designated use is
attained.

Are all beneficial uses 
supported and water

quality standards 
attained?

Are some beneficial uses
supported and insufficient 

data for others?

Category  1yes Attaining all water quality 
standards and supporting all 
beneficial uses.

Category 2yes Attaining some beneficial 
uses and insufficient data 
or no data to assess 
remaining uses.

no

Are all impairments 
not caused

by a pollutant?
Category 4cyes

Impaired for one or more 
designated uses but does not 
require a TMDL because 
impairment is not caused by a
pollutant.

no

Has a TMDL been
completed for each
pollutant causing

Impairment?

no

Category 4a

Impaired for one or more designated 
uses but does not require a TMDL 
because TMDL has been completed 
and approved.

yes

Is the AU expected to 
meet water quality 

standards in a
reasonable time?

Category 4b

The water quality standard is not 
attained.  The AU is impaired for 
one or more designated beneficial 
uses by a pollutant(s), and 
requires a TMDL.  [ 303(d) list ] , 
other sub-categories

yes

no  

Category 5

no

Impaired for one or more 
designated uses but does not 
require a TMDL because other 
pollution control requirements are 
reasonably expected to result in 
the attainment of the water quality 
standard in the near future.

Figure 2.  Decision criteria for attainment categories.  Category 5 is further divided into categories 5A [303(d)
list], 5B, 5C [UPDES permit renewal TMDLs] and 5D.
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yes

Class 5 
Sub-Categories 

5A, 5B, 5D

Does a
TMDL need to be 

completed for an AU ?

Is there a request for
delisting  an AU?

no

no

Category 5D
Lake or reservoir that needs additional 
monitoring cycle assessment before 
decision to list or not list is made.

yes Category 5B

TMDLs to be 
completed

Category  5A

Request to delist an AU or 
parameter for reasons 
other than an approved 
TMDL

Class 5 
Sub-Category 

5C

UPDES Permit
TMDL Required

Figure 3.  Flow diagram for Category 5 sub-categories.
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violating any of the State's water quality
standards.  Total Maximum Daily Load
Analyses are calculated to determine the
degree of treatment that must be
performed before the effluent can bed is
charged to assure the receiving water
quality and its beneficial use designations
are maintained.

2. Lake Water Quality Assessment and
Clean Lakes Programs (314) - Any lake
or reservoir identified as partially
supporting or not supporting one or more
of its beneficial uses through either one of
these programs was evaluated for listing.

3. Stream Water Quality Assessment
and Nonpoint Source Programs (319) -
Any stream or stream segment identified
as partially supporting or not supporting
one or more of its beneficial uses through
either one of these programs was
evaluated for listing.

4. Cooperative Monitoring Program -
The Division of Water Quality has
Memorandums of Agreement with the
U.S. Forest Service and U.S. Bureau of
Land Management to cooperate in the
monitoring of the waters of the State. 
Agreements have also been made with
other entities to monitor and collect data to
be used in assessing waters for preparation
of the 303(d) list.  Any AU identified
using data from the cooperative
monitoring program as not meeting its
beneficial uses was evaluated for listing.

B. Criteria for Listing Assessment units on
303(d) List.

As stated above, assessment units with permit
renewals between April 1, 2006 and March
31, 2006 were listed for pollutants that are not

controlled through technology-based
requirements or end-of-pipe requirements. 

Beneficial use support was determined by
comparing data against the standards and
indicators for the designated beneficial uses
listed in Table 1.  Narrative standards were
also used to determine beneficial use support.
Tables 2 through 6 are the listing criteria used
to compare data against standards and
pollution indicators found in Standards of
Quality for Waters of the State, R317-2, Utah
Administrative Code (DEQ, 2005) to
determine beneficial use support of
assessment units that are not listed because of
a UPDES discharge permit renewal.  For lakes
and reservoirs, the same criteria are used with
the exception of the tables for conventional
parameters; pH, dissolved oxygen and
temperature for 3A (cold water game fish), 3B
(warm water game fish) and 3C (warm water
non-game fish).  Additional criteria for
determining beneficial use support for lakes
and reservoirs are explained in the last part of
this section.  The total phosphorus method for
identifying waters as needing further study is
not applied to lakes and reservoirs or large
rivers such as the Green River and Colorado
River.  

The State of Utah exercises discretion in using
data or information that goes beyond the
criteria listed in the following tables and/or
narrative for listing assessment units and can
include other types of information and best
professional judgment. *This listing
methodology for chronic levels of toxicants
when less that 10 samples are used for
assessment was developed following EPA's
overwhelming evidence guidance. Note: If
more than 3 years of data are available, EPA
guidelines allow for one additional
exceedance when determining beneficial use
support. 
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Table 1.  Designated Beneficial Uses for River Streams, Lakes, and Reservoirs,
Class Definition

1 Protected for use as a raw water source for domestic water systems.

1C Protected for domestic purposes with prior treatment by treatment
processes as required by the Utah Division of Drinking Water.

2 Protected for recreational use and aesthetics.
2A Protected for primary contact recreation such as swimming.

2B Protected for secondary contact recreation such as boating, wading, or
similar uses.

3 Protected for use by aquatic wildlife.

3A Protected for cold water species of game fish and other cold water aquatic
life, including the necessary aquatic organisms in their food chain.

3B
Protected for warm water species of game fish and other warm water
aquatic life, including the necessary aquatic organisms in their food
chain.

3C Protected for nongame fish and other aquatic life, including he necessary
aquatic organisms in their food chain.

3D
Protected for waterfowl, shore birds and other water-oriented wildlife not
included in Classes 3A, 3B, or 3C, including the necessary aquatic
organisms in their food chain.

3 Severely habitat-limited waters. Narrative standards will be applied to
protect these waters for aquatic wildlife.

4 Protected for agricultural uses including irrigation of crops and stock
watering.

5 The Great Salt Lake.  Protected for primary and secondary contact
recreation, aquatic wildlife, and mineral extraction. 

Table 2.  Criteria for Assessing Water as a Source of Drinking Water - Class 1C

Degree of Use Support Field Monitoring
(Toxicants)

Restrictions

Full For any one pollutant, no more than
two violation of criterion.

No source water closures or
advisories

Partial

For any one pollutant, two or more
violations the criterion, but
violations occurred in ≤ 10% of the
samples.

One or more drinking water source
advisories lasting less than 30 days
per year.

Non
For any one pollutant, two or more
violations of the criterion occurred
in more than 10% of the samples

One or more drinking water source
advisories lasting greater than 30
days.

Table 3.  Criteria for Assessing Primary and Secondary Contact Beneficial Use - Class 2A and 2B
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Degree of Use
Support

Restrictions E. coli 

Full No bathing area closures or restrictions in effect
during reporting period.

Criterion 1 and 2 met.

Partial On average, one bathing area closure per year of
less than one week’s duration.

Geometric mean met; single-sample
criterion exceeded during the
recreational season

Non On average, one bathing area closure per year of
greater than one week’s duration, or more than one
bathing areas closure per year.

Geometric mean not met.

Bacterial Criterion

Criterion 1 = For Class 2A, single sample maximum should not exceed 576 per 100 mL; and for Class 2B, the
single sample maritimum should not exceed 940 per 100/mL

Criterion 2 = For Class 2A, the geometric mean should not exceed 126 per 100 mL for any 30-day period.  For
Class 2B, the geometric mean should not exceed 206 per 100 mL for any 30-day period.  At least 5 samples
should be collected in any 30-day period.  Samples should be evenly spaced over the 30-day period

Table 4.  Criteria for Assessing Aquatic Life Beneficial Use Support – Classes 3A, 3B, 3C, 3D

Degree of Use
Support

Conventional Parameters 1
(pH, DO, Temperature)

Full
For any one pollutant, criterion was exceed only once or was not
exceeded in < 10% of the samples if the criterion was exceeded at
least two times.

Partial
For any one pollutant, criterion was exceeded two times, and criterion
was exceeded in more than 10% but not more than 25% of the
samples.

Non For any one pollutant, criterion was exceeded two times, and
criterion was exceeded in more than 25% of the samples.

1 - During the recent drought, areas of the state ranged from moderate to extreme drought conditions. 
For conventional parameters, especially temperature, a determination was made as to whether or not
the violations of the state standards were caused by the drought conditions.  Data were compared
against historical data at monitoring sites to assist in making the decision; flow data and observations
by field crews were also used in making the determination whether to list conventional parameters for
an AU or not. 
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Table 5.  Toxic Parameters (priority pollutants, chlorine, and ammonia

Criteria Number of
Samples

Degree of
Support

Acute 4 or more Full For any one pollutant, no more than
one violation of acute criteria within
a 3-year period.

Partial For any one pollutant, two or more
violations of the acute criterion, but
violations occurred in ≤ 10% of the
samples 3-year period.

Non For any one pollutant, two or more
violations of the acute criterion, and
violations occurred in more than 10%
of the samples within a 3-year period

Chronic 10 or more Full For any one pollutant, less than two
exceedances of criterion within a 3-
year period.

Less than 10 Partial Standard is multiplied by 1.75 to
determine the listing value.  For  any
one pollutant, more than 3
exceedances in a 3-year period.*

10 or more Non For any one pollutant, 3 or more
violations of the chronic criterion
within a 3-year period.

* The listing methodology for chronic levels of toxicants when less than 10 samples are used for
assessment was developed following EPA’s overwhelming evidence guidance.

Note: If more than 3 years of data are available, EPA guidelines allow for one additional
exceedance when determining beneficial use support.

Fish and Wildlife Consumption Advisories: 
In previous 305(b) assessments, Utah has
listed AUs on the 303(d) list if a health
advisory for consumption of fish and/or
waterfowl had been issued.  For this cycle,
AUs were not listed based on health
advisories.  Several issues that need to be

studied before AUs are listed for consumption
advisories include but are not limited to: 
(1) What is the current fishing rate on a stream
or lake and (2) how many species of fish are
included in the advisory, and (3) what is the
spatial distribution of the population of fish
that are not meeting the limits of the
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consumption advisory.  The same issues need
to be addressed for waterfowl advisories
especially if they are migratory birds.  One of
the major issues involved in migratory fowl
listings is determining where the source of the
contaminant is located.  They could have been
contaminated from a source within the state or
outside of the state.  The DWQ will review the
methods used by other states and work
towards having a procedure in place for the
2008 listing cycle.  Some states uses age class
and creel census as part of there procedure for
listing AUs based upon mercury
contamination and others use different levels
of contamination of mercury to determine if
an AU needs to be listed.  The application of
any listing method based upon health
advisories should be evaluated for other
metals also. 

For now, Utah will leave the two AUs that are
on the list based upon fish and/or waterfowl
consumption advisories.  These waters include 
the lower portion of Ashley Creek, Stewart
Lake, Uintah County, and Silver Creek in
Summit County.  Without the fish and wildlife
advisories the lower portion of Ashley Creek
and Stewart Lake would have been listed for
selenium based on violations of the water
quality standard.  Silver Creek is being listed
this cycle because of violations of the drinking
water standard for arsenic.  It is currently
listed for arsenic based upon a health advisory
for fish consumption.

C.  Additional Criteria for Listing Lakes
and Reservoirs. 

The criteria for listing lakes and reservoirs
under Class 1C (source of drinking water), 2A
(recreation), and Class 4 (agricultural use) are
the same as listed in Tables 2, 3, and 6.
Several factors were considered in the
assessment  for beneficial use support.  The

monitoring program for lakes and reservoirs is 
designed to determine a basic water quality
characterization and evaluate the productivity
during the summer period.  Additional winter
monitoring is conducted to evaluate dissolved
oxygen deficiencies as indicated by the
summer monitoring. Water quality standards
are evaluated to assess impairment for waters
classified in Classes 2 (recreation), 3 (aquatic
life), and 4 (agriculture).

1. The following procedure was used to
evaluate Class 3 (aquatic life) beneficial
use: 

Three basic parameters that are compared to
standards in addition to other specific
parameters include dissolved oxygen, pH, and
temperature.  These basic parameters are
obtained in the field as part of the overall
monitoring program for Utah's lakes and
reservoirs.  The data for these three
parameters are analyzed for the entire water
column and evaluated according to current
305(b) guidelines. A comparison of  water
column values with State standards is
determined as follows:  For any one pollutant
or stressor, the criterion was exceeded in less
than or equal to10 percent of the
measurements, a designation of ‘fully
supporting’ was assigned. For any one
pollutant or stressor, if the criterion was
exceeded in greater than 10 percent but less
than or equal to 25 percent of measurements, a
designation of ‘partially supporting’ was
assigned.  For any one any one pollutant or
stressor a ‘not supporting’ designation was
assigned if more than 25 percent of
measurements exceeded the criterion. An
exception to these guidelines has been
provided for dissolved oxygen
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Table 6.  Criteria for assessing Agricultural Beneficial Use Support - Class 4

Degree of Use
Support

Conventional Parameter
(Total Dissolved Solids)

Toxic Parameters

Full Criterion exceeded in less than
two samples or was exceeded in
≤ 10% of the samples when the
criterion was exceeded at least
twice. 

For any one pollutant, no more
than one violation of criterion.  

Partial Criterion was exceeded at least
two times, and criterion was
exceeded in more than 10% but
not more than 25% of the samples.

For any one pollutant, two or
more violations of the criterion,
but violations occurred in ≤10%
of the samples.

Non Criterion was exceeded at least
two times, and criterion was
exceeded in more than 25% of the
samples.

For any one pollutant, two or
more violations of the criterion,
and violations occurred in more
than 10% of the samples.

The dissolved oxygen criterion has been
defined using the 1-day minimum dissolved
oxygen concentration of 4.0 mg/l.  State
standards account for the fact that anoxic or
low dissolved oxygen conditions may exist in
the bottom of deep reservoirs and therefore,
the dissolved oxygen standard is applied as
follows. When the concentration is above 4.0
mg/l for greater than 50% of the water column
depth, a fully supporting status is assigned.
When 25-50% of the water column is above
4.0 mg/l, it is designated as partial supporting
and when less than 25% of the water column
exceeds the 4.0 mg/l criteria, it is designated
as not supporting its defined beneficial use.
Having determined support status for
individual pollutants or stressors, an overall
use support designation was determined based
on a combination of the individual pollutant or
stressor support designations.  A 'not
supporting' status was assigned to a body of
water when at least two of the basic criteria
(dissolved oxygen, pH or temperature) were

found to be not supportive.  A 'fully
supporting' status was assigned when all of the
criteria were found to be fully supporting.  All
other assessment units were assigned a
'partially supporting' status for criteria found
in the various remaining combinations. The
initial support status may be modified through
an evaluation of the trophic state index (TSI),
winter dissolved oxygen conditions with
reported fish kills, and the presence of
significant blue green algal populations in the
phytoplankton community. This evaluation,
although based to an extent on professional
judgment, could shift initial support status
ranking downward if two of the three criteria
indicate there is was  impairment in the water
quality. 

2. Evaluation of Class 3A Reservoirs that
Exhibit Temperature Impairment. 

There are 12 reservoirs that are currently
classified as 3A (cold water fishery support)
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but that have consistently been found to
exceed the associated temperature standard.
These include: Otter Creek, Brough, Piute,
Porcupine, Red Fleet, Wide Hollow, Mantua,
Baker Dam, Matt Warner and Steinaker
reservoirs and Palisade and China Lakes.
Careful investigation of the sources of these
exceedances has been performed. This
included calculation of the heat budget for
each reservoir (Horne and Goldman 1994).
During this exercise, we considered summer
tributary volume and temperature and the
quality and ability of riparian vegetation to
provide stream shading. Although some
improvement to stream riparian condition is
possible, the low summer flows would remain
ineffective in overcoming the heat gained by
solar radiation. Because of this natural source
of heating, concurrent with natural low
summer tributary flow we have determined
that the impairment can not be remediated and
will exclude temperature in the 305(b)/303(d)
assessment and reporting process for these
waterbodies.  

A final determination to list the AU is made
through an evaluation of assessment trends
since 1989. It is necessary to incorporate such
an evaluation to incorporate the hydrology and
seasonality associated with lakes and
reservoirs.  In general, if an AU exhibits a
consistent status of 'partial supporting' or 'not
supporting', it should be listed on the303(d)
list.  However, some assessment units appear
to be borderline and there is a mixture of
partially and fully supporting conditions over
the period of study. Therefore, two
consecutive evaluation cycles in any particular
support status are required for addition to or
removal from the303(d) list. 

D. Biological and Habitat Data

Biological and habitat data were used on a

limited basis to supplement water chemistry
data in determining beneficial use support.
Phytoplankton data were used to assess lake
and reservoir water quality. 

E.  Criteria for Removing Assessment Units
from the Category 5A (303(d) List).

1. An AU was placed on list due to error
in assessment or because an AU was listed
incorrectly in place of another AU or any
other error not based on water quality
assessment.

2. The most recent data assessment
indicates that the AU is supporting all of
its designated beneficial uses.

3. A total maximum daily load analysis
has been completed and approved by EPA.

4.  An existing AU delineation has
changed. a. An AU has been changed by
dividing it into several assessment units. b.
The AU boundaries have been changed
and it is now a part of a different AU or
portions of the AU are included in newly
defined assessment units.

5.  A change in the method(s) of
determining beneficial use support. The
methodology change would cause the
assessment to indicate that all beneficial
uses assessed are fully supported.

6.  A change in State water quality
standards or pollution indicator values
would change assessment to fully
supporting all beneficial uses that have
sufficient data to be assessed.

7.  A determination that insufficient
amounts of data were collected to place
the AU on the list originally, e.g.,too few
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samples collected to make a reliable
determination of beneficial use support.

8.  Utah exercises discretion in using data
or information that goes beyond the
criteria listed above in determining
whether to de-list an AU and can include
other types of information and best
professional judgment. 

III.   DATA AND INFORMATION USED
TO PREPARE 303(d) LIST 

The state of Utah relied upon the following
sources of data and information to prepare its
303(d) list. 

A. Water Quality Assessments

Water quality assessments conducted as part
of the Section 305(b) report form the basis for
the State's TMDL list.  As part of this
assessment, the State uses a five-year rotating
monitoring program to collect data and to
assess the beneficial use support of its rivers
and streams.  The State has been divided into
ten watershed management units (Figure 2)
that have been aggregated into five monitoring
regions (Table 7) for water quality monitoring
purposes. Each region is monitored on an
intensive basis once every five years. 

The primary areas of assessment since the
2004 305(b) assessment were the Bear River
and  Weber River Watershed Management
Units.

Data collected on a yearly basis by the
Division of Water Quality and other agencies
were also used to assess water quality
statewide.  Because some of the standards for
metals were changed, data from previous
watershed  assessments were compared
against the new standards to determine

beneficial use support.

Assessments completed on previous
watershed management units which included
the Jordan/Utah Lake Uinta, Sevier River,
Cedar/Beaver, Colorado River West, Colorado
River Southeast, and the Lower Colorado
Watershed Management Unit were combined
with the above assessments to compile a
statewide beneficial use support assessment.

Letters and e-mails were sent to entities
involved in collecting water quality data to
solicit data to be used in assessing waters of
the state. Other entities were contacted by
telephone to solicit data.

The Division of Water Quality issued a public
notice of request for submission of data to be
used in assessing waters of the state for the
2006 305(b) report and the303(d) list of
impaired waters. It  was published in the Salt
Lake Tribune and the Deseret News on May
21, 22, 2005. Included in the notice was a
deadline, June 20, 2005, for submission of
data to ensure that it would be used during the
preparation of the2006 305(b) report and
303(d) list.

Beneficial use support designations were
arrived at using chemical, physical, biological
data and other information collected by the
DWQ, Cooperating Agencies, and other
entities involved in collecting data related to
water quality. Federal and other public
agencies involved with cooperative
monitoring agreements or providing
information used during this cycle to assess
beneficial use support are listed below:

1. United States Forest Service 

2. United States Bureau of Land
Management
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3. Salt Lake City

4. United States National Park Service

6. Central Utah Water Conservancy
District. 

7. United States Geological Survey

8. Salt Lake County

9. Kanab Water

Bacteriological data collected by Salt Lake
City were used to assess some streams in the
Jordan River watershed. Bacteriological data
provided by Salt Lake County were used to
assess the Jordan River.  Physical and water
chemistry data collected by the U. S.
Geological Survey (U.S.G.S.) as part of the
Great Salt Lake River Basins NAWQUA
study and from other monitoring sites
throughout the state were used to assess
beneficial use support. 

B. Dilution Equations

 Dilution equations were used to develop
waste load allocations for the UPDES
discharge permit TMDLs to determine
acceptable effluent discharge limits that would
attain water quality standards and protect the  
receiving water from having its beneficial uses
impaired.

As previously mentioned, cooperative
monitoring programs with other governmental
agencies were used to enhance the assessment
capabilities of the State.  In addition, technical 
advisory committees have been established in
several watersheds and they assisted in the
assessment and reviewed reports that were
prepared by the Division of Water Quality.
These advisory committees include

representatives from federal, state, county, and
private groups. 

C.   Nonpoint Sources Assessments 

 Nonpoint source assessments that have
identified impaired waters were used to list
waters.  These assessments were done by
various agencies including the Division of
Water Quality and the U.S. National Resource
Conservation Service.  Nonpoint Source
Project Implementation Plans were reviewed
to identify problems and list impacts.

IV. PUBLIC PARTICIPATION

Public participation in developing the list was
primarily in the form of technical advisory
and steering committees that consisted of
other State agencies, Federal agencies, and
individuals or groups from the private sector. 
Some committees actively participated in
preparing the list while presentations of the
assessments were given to others.  Comments
by the groups were then reviewed to assist in
preparing the list. 

A.  Public Notices

The Division of Water Quality issued two
public notices soliciting public participation. 
One was a request for submission of data to be
used in assessing waters of the state for the
2006 305(b) report and the303(d) list of 
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Figure 4.  Utah’s Watershed Management Units.
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Table 7. Water Quality Monitoring Regions

Region Management Unit

1 Bear River, Weber River, Great Salt Lake Desert / Columbia (northern
portion of GSL Desert

2 Jordan River, Great Salt Lake Desert (southern portion of GSL Desert)

3 Uinta

4 Sevier River, Cedar / Beaver, Lower Colorado

5 Colorado River West, Colorado River Southeast

impaired waters 

A public notice for reviewing and
commenting on the proposed 2006 303(d) list
was published in the Salt Lake Tribune and
the Deseret News on January 18, 2006.  In
addition, the draft 303(d) list was placed on
the DWQ’s website for access by the public.  
The comments and DWQ’s response to these
were were submitted with the list (Appendix
II-A).

B. Steering, Technical Advisory, and
Watershed Committees

1. Bear River Watershed

a. Bear River Basin Water Quality Task
Force 

b. Cub River Steering and Technical
Advisory Committees

2. Jordan River Watershed
Management Unit  

a. Jordanelle Technical Advisory

Committee 

b. Little Cottonwood Creek Watershed
Group 
c. Spanish Fork River Steering and
Technical Advisory Committees 

3. Cedar/Beaver Watershed
Management Unit

Beaver River Technical Advisory
Committee

4. Lower Colorado Watershed
Management Unit    

Virgin River Watershed Advisory
Committee 

5. Sevier River Watershed Management
Unit

 a. Sevier River Steering and Technical
Advisory Committees

b. Upper Sevier River Technical Advisory
Committee
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c.  San Pitch RiverWatershed Stewardship
Group

6. Uinta Watershed Management Unit    

a. Ashley Creek Advisory Committee
b. Duchesne-Strawberry Advisory
Committee

   
c. Uinta Water Advisory
Committee

7. Weber River Watershed
Management Unit  

a.  East Canyon Water Quality Advisory
Committee

b.  Lower East Canyon Watershed
Committee

   
c.  Chalk Creek Watershed Committee

d.  Echo Creek Watershed Committee

e. Upper Silver Creek Watershed
Stakeholder Group

f.  Ogden Valley Watershed Committee

8. Colorado River West Watershed
Management Unit

  
a.  Price-San Rafael Steering and
Technical Advisory Committees

b. Fremont River Steering and Technical
Advisory Committees 

V. PRIORITIZATION OF TMDL
ASSESSMENT UNITS 

The following criteria were used to prioritize
TMDL Waters: 

A. Severity of pollution and beneficial uses
of waters (includes waste load allocations
under (UPDES program).

UPDES permit renewal TMDLs received a
high priority because many of the industrial
permits required effluent limits on parameters
that could be toxic to aquatic life as well as a
danger to human health.  In addition, the
volume of the effluent discharged by the
permittee can be a major component of the
flow after the point of discharge.  Severity of
pollution is also used in determining the
priority of nonpoint source TMDLs. 

B.  Programmatic needs regarding UPDES
permitting 

Utah's UPDES program is based upon a
five-year permit renewal cycle. Permit
renewals have been set up so that the number
of permit renewals each year during the
five-year cycle are approximately equal. 
Because of this, the UPDES permit TMDLs
are given a high priority so that the TMDL
can be completed in time for the permit to be
renewed because of the statutory requirements
for permits to be issued .

C.  Basin Planning Cycles.

 The Division of Water Quality has divided
the state into ten watershed management units. 
These units were combined to create five
monitoring regions or units that are sampled
intensively once every five years.  This
schedule allows the state to monitor a majority
of the perennial streams state-wide to identify
those waters that are not meeting beneficial
uses. A key component of the Division's water
quality management process is to complete
priority TMDLs in each of these watersheds
during the five-year cycle.  This process
allows the Division to revise and update its
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water quality assessment, report completed
TMDLs for impaired waters and document
improvement in water quality as TMDLs are
implemented. 

D.  On-going Activities Within the
Watershed. 

The Division uses water quality related
projects and activities that are on going in a
watershed to prioritize its TMDL assessment
units.  The Division has cooperated with
various entities to implement TMDL work and
water quality management plans throughout
the state and will continue to do so.  This
cooperation provides additional funding and
staff for water quality related assessments and
improvements.  The Division has and will
continue to work with the Division of Water
Resources to coordinate work when that
Division produces its state water plans for
each basin. 

E.  Economic and Social Impact on
Communities, Businesses, and Citizens

Economic and social impact on different
sectors of the public are used  to help
prioritize TMDLs.  The need to develop a
TMDL to allocate discharges of water quality
parameters to prevent the closure of industries
or create undo burdens on communities and
individuals is used in developing TMDL
priorities. 

F.   Degree of Public Interest, Support, and
Resource Importance. 

This information is also used to assist in
prioritizing TMDL assessment units.  Public
interest has played a significant role in
developing TMDLs in various watersheds. 
Some examples of completed and new TMDL
development where public interest as well as

other parties was used as a ranking criteria to
list assessment units high on the list for
TMDL completion were Uinta River
(Duchesne County), East Canyon Creek
(Summit County),Fremont River (Wayne
County)and Spring Creek (Cache County).

VI.   PROPOSED SCHEDULE FOR
COMPLETION OF TMDLs  

A TMDL is basically defined as the amount of
a pollutant that must be removed from an AU
in order that water quality standards may be
achieved in those areas where the standards
are exceeded or beneficial uses are impaired.
Impairments caused by "pollution", i.e. habitat
alteration, flow alteration, were listed in
Category 4C, but TMDLs are not required.

Pollutants requiring a TMDL were listed in
Category 5A.

A.Components of a TMDL.

1. A description of the water quality
standards applicable for the area in
question.  This includes beneficial uses,
narrative standards, numeric criteria and
the anti-degradation policy and procedure;

2.  A quantifiable endpoint that an AU
needs to achieve, e.g., total permitted lbs.
per day of a certain parameter, or other
appropriate endpoints such as temperature,
etc.;

3.  A quantified pollution reduction target.
e.g., the total lbs. per day that needsto be
reduced, or other appropriate indicators
such as percent removal of pollutant;
4.  All significant sources of the "stressor"
must be identified or accounted for in
some manner;
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5.  There must be an appropriate level of
technical analysis;

6.  The Clean Water Act requires a margin
of safety;

7.  An apportion of responsibility for
taking actions, e.g., who is causing what
and how many lbs. per day of a pollutant
is this land owner or entity responsible for,
and lastly;

8.  There must be some level of public
involvement or review. 

B. Number of TMDLs scheduled to be
completed during the 2006-2008 cycle.

TMDLs scheduled for completion from April
1, 2006 to March 31, 2008 are listed in Tables
8, 9, and 13.  They are identified by the
scheduled date of completion. 

VII.  TMDL LIST FOR 2006

A.  Background 

As previously stated, the areas assessed since
the 2004 report were the Bear River and
Weber River Watershed Management Units.

 The tables include the Category 5A listings
for rivers and streams, lakes and reservoirs,
and Category 5C listings for UPDES permit
renewals.  

B. Utah's 2006 303(d) List of Waters 

1. Category 5A  - TMDL Required, River
and Stream Segments (Table 9),Lakes and
Reservoirs (Table 10).

2.  Category 5B: Request for removal of
waters from the 303(d) list.  Water
quality standards are now being met, new

delineation of AU, changes in beneficial
use classification, change in listing
methods, awaiting approval letter from
EPA, or change in water quality standards:
Streams (Tables 12, 15.); 

 3.  Category 5C  - UPDES permit
renewal TMDLs for 2006-2006 cycle
(Table 1).

4.  Category 5D - Lakes not fully
supporting beneficial uses for 2006 that
will not be listed as Category 5A(requiring
a TMDL)until two consecutive assessment
cycles demonstrate impairment (Table 13). 

Stream AUs requiring TMDLs are displayed
for each watershed management units in
Figures 4-11. Lakes and reservoirs are
presented in Figure 12.  UPDES permit
renewal TMDLs are displayed in Figure13.

C.  Number of TMDLs identified for the
2006 303(d) List.

The number of TMDLs identified as needing
TMDLs are listed below in Table 8.

D.  Status of Total Maximum Daily Loads
Scheduled for the 2002-2006 Cycle 

Table 14 is a list of the status for rivers,
stream, lakes and reservoir TMDLs that were
targeted for completion and submission by
April 1, 2006.  Assessment Units that were not
targeted, but TMDLs were completed are also
listed in this table. Assessment Units in the
Colorado River West Watershed Management
Unit for which site specific total dissolved
standards were developed based upon a
TMDL developed were left in Category 5A
because there was not enough current data to
assess them.  They could have been placed in 
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Category 4A, approved TMDLs. The UPDES
permit TMDLs that were targeted for
completion by April 1, 2008 are listed in 
Table 15.

Table 8.  Summary of 2006 Assessment Units Requiring 
Total Maximum Daily Load Analyses

Assessment Unit
Type TMDL

Number of
Assessment

Units

Constituents or Pollutants 
Needing TMDLs

Streams / River 56 76

Lakes / Reservoirs 28 42

UPDES Permit 29 102
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Table 9.  Category 5A - Stream Assessment Units Needing TMDLS

Watershed Assessment Assessment Assessment Beneficial Beneficial TMDL

Management Unit Unit Unit Use Stream Use Target

Unit ID Name Description Class Miles Support Pollutant Date

Bear River UT16010101-006 Bear River-4
Bear River from Sage Creek Junction upstsream to
Woodruff Creek confluence 3A 55.67 PS Dissolved Oxygen 4/1/2006

Bear River UT16010101-007 Big Creek
Big Creek and tributaries from Bear River to
headwaters 2B 26.84 NS pH

Bear River UT16010101-007 Big Creek
Big Creek and tributaries from Bear River to
headwaters 3A 26.84 NS pH

Bear River UT16010101-007 Big Creek
Big Creek and tributaries from Bear River to
headwaters 4 26.84 NS pH

Bear River UT16010101-016 Saleratus Creek
Saleratus Creek and tributaries from confluence with
Woodruff Creek to headwaters 3A 29.05 NS Dissolved Oxygen 4/1/2006

Bear River UT16010203-008 Spring Creek
Spring Creek and tributaries from confluence w/
Little Bear River to headwaters 4 7.36 NS Total Dissolved Solids

Colorado River
Southeast UT14010005-001 Colorado River-6

Colorado River from HUC 14010005/14030001
boundary to Colorado State Line 3B 3.84 NS Selenium

Colorado River
Southeast UT14030001-005 Colorado River-5

Colorado River from Dolores River confluence to
HUC 14010005 boundary 3B 33.90 NS Selenium

Colorado River
Southeast UT14030005-009 Castle Creek

Castle Creek and tributareis from confluence with
Colorado River to headwaters 3B 18.19 PS Total Dissolved Solids

Colorado River
Southeast UT14030005-003 Colorado River-3

Colorado River from Green River confluence to
Moab 3B 62.69 NS Selenium

Colorado River
Southeast UT14030005-004 Colorado River-4

Colorado River from Moab to HUE unit
(14030005)boundary 3B 35.77 NS Selenium

Colorado River West UT14060007-007 Price River-3
Price River and tributaries from Coal Creek
confluence to Carbon Canal Diversion 4 16.65 PS Total Dissolved Solids

Colorado River West UT14060007-014 Price River-4
Price River and tributaries from near Woodside to
Soldier Creek confluence 4 67.83 NS Total Dissolved Solids

Colorado River West UT14060007-015 Price River-5
Price River and tributaries from confluence w/Green
River to near Woodside 4 24.52 NS Total Dissolved Solids
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Colorado River West UT14060009-004 Huntington Creek-2
Huntington Creek and tributariesfrom Highway 10
crossing to USFS boundary 4 19.24 NS Total Dissolved Solids

Colorado River West UT14060009-010 Huntington Creek-1
Huntington Creek from confluence with San Rafael
River to Highway 10 4 25.79 NS Total Dissolved Solids

Colorado River West UT14060009-011
Lower Cottonwood
Creek

Cottonwood Creek from confluence w/Huntington
Creek to Highway 57 4 17.76 NS Total Dissolved Solids

Colorado River West UT14060009-013 Upper San Rafael
San Rafael River from Buckhorn Crossing to
confluence Huntington and Cottonwood Creeks 4 23.25 NS Total Dissolved Solids

Colorado River West UT14060009-014 Lower San Rafael
San Rafael from confluence w/ Green River to
Buckhorn Crossing 4 82.84 NS Total Dissolved Solids

Colorado River West UT14070002-006 Middle Muddy
Muddy Creek and tributaries from Quitchipah Creek
confluence to U-10 xing 4 20.06 NS Total Dissolved Solids

Colorado River West UT14070002-007
Lower Quitchipah
Creek

Quitchipah Creek from confluence of  Ivie Cr. to
U-10 xing 4 9.95 NS Total Dissolved Solids

Colorado River West UT14070002-008 Lower Ivie Creek
Ivie Creek and tributariesfrom confluence w/Muddy
River to U-10 highway 4 14.01 NS Total Dissolved Solids

Colorado River West UT14070002-009 Lower Muddy Creek
Muddy Creek from confluence w/Freemont River to
Ivie Creek confluence 3C 84.79 PS Selenium

Colorado River West UT14070005-012 Upper Escalante
Escalante River and some tributaries from Boulder
Creek confluence to Birch Creek confluence 3A 26.78 PS Temperatures 4/1/2006

Colorado River West UT14070007-001 Paria River-1
Paria River from start of  Paria River Gorge to
headwaters 4 16.77 NS Total Dissolved Solids 4/1/2006

Colorado River West UT14070007-005 Paria River-3
Paria River and tributaries from Arizona-Utah state
line to Cottonwood Creek confluence 4 9.23 NS Total Dissolved Solids 4/1/2006

Jordan River/ Utah
Lake UT16020201-003 Currant Creek

Current Creek from mouth of Goshen Canyon to
Mona Reservoir 2B 3.44 PS pH

Jordan River/ Utah
Lake UT16020201-003 Currant Creek

Current Creek from mouth of Goshen Canyon to
Mona Reservoir 3A 3.44 PS pH
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Jordan River/ Utah
Lake UT16020201-003 Currant Creek

Current Creek from mouth of Goshen Canyon to
Mona Reservoir 3A 3.44 PS Temperature

Jordan River/ Utah
Lake UT16020201-003 Currant Creek

Current Creek from mouth of Goshen Canyon to
Mona Reservoir 4 3.44 PS pH

Jordan River/ Utah
Lake UT16020202-012 Soldier Creek-1

Soldier Creek from confluence with Thistle Creek to
confluence of Starvation Creek 3A 18.46 PS Sediment 4/1/2006

Jordan River/ Utah
Lake UT16020202-012 Soldier Creek-1

Soldier Creek from confluence with Thistle Creek to
confluence of Starvation Creek 3A 18.46 PS Total Phosphorus 4/1/2006

Jordan River/ Utah
Lake UT16020203-014 Snake Creek-1

Snake Creek from  confluence w/ Provo River to
WMSP Golf Course 1C 4.08 NS Arsenic

Jordan River/ Utah
Lake UT16020204-001 Jordan River-1

Jordan River from Farmington Bay upstream
contiguous with the Davis County line. 3C 7.60 PS Dissolved Oxygen

Jordan River/ Utah
Lake UT16020204-001 Jordan River-1

Jordan River from Farmington Bay upstream
contiguous with the Davis County line. 3D 7.60 PS Dissolved Oxygen

Jordan River/ Utah
Lake UT16020204-001 Jordan River-1

Jordan River from Farmington Bay upstream
contiguous with the Davis County line. 4 7.60 PS Total Dissolved Solids

Jordan River/ Utah
Lake UT16020204-002 Jordan River-2

Jordan River from Davis County line upstream to
North Temple Street. 2B 4.46 NS E. coli

Jordan River/ Utah
Lake UT16020204-002 Jordan River-2

Jordan River from Davis County line upstream to
North Temple Street. 3B 4.46 PS Dissolved Oxygen

Jordan River/ Utah
Lake UT16020204-003 Jordan River-3 Jordan River from North Temple to 2100 S 2B 4.20 NS E. coli

Jordan River/ Utah
Lake UT16020204-005 Jordan River-5 Jordan River from 6400 S to 7800 S 2B 1.63 PS E. coli

Jordan River/ Utah
Lake UT16020204-005 Jordan River-5 Jordan River from 6400 S to 7800 S 3A 1.63 PS Temperature

Jordan River/ Utah
Lake UT16020204-005 Jordan River-5 Jordan River from 6400 S to 7800 S 4 1.63 NS Total Dissolved Solids
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Jordan River/ Utah
Lake UT16020204-006 Jordan River-6 Jordan River from 7800 S to Bluffdale 3A 10.29 PS Temperature

Jordan River/ Utah
Lake UT16020204-006 Jordan River-6 Jordan River from 7800 S to Bluffdale 4 10.29 NS Total Dissolved Solids

Jordan River/ Utah
Lake UT16020204-007 Jordan River-7 Jordan River from  Bluffdale to Narrows 3A 4.18 PS Temperature

Jordan River/ Utah
Lake UT16020204-007 Jordan River-7 Jordan River from  Bluffdale to Narrows 4 4.18 NS Total Dissolved Solids

Jordan River/ Utah
Lake UT16020201-001 Jordan River-8 Jordan River from Narrows to Utah Lake 4 14.15 NS Total Dissolved Solids

Jordan River/ Utah
Lake UT16020204-019

Big Cottonwood
Creek-1

Big Cottonwood Creek and tributaries from Jordan
River to Big Cottonwood WTP 3A 9.52 PS Temperature

Jordan River/ Utah
Lake UT16020204-021

Little Cottonwood
Creek-1

Little Cottonwood Creek and tributaries  from 
confluence Jordan River to Metropolitan WTP 3A 8.73 PS Temperature

Jordan River/ Utah
Lake UT16020204-021

Little Cottonwood
Creek-1

Little Cottonwood Creek and tributaries  from 
confluence Jordan River to Metropolitan WTP 4 8.73 PS TDS

Lower Colorado UT15010010-001 Virgin River-1
Virgin River from state line to Santa Clara
Confluence 4 15.24 PS Temperature

Sevier River UT16030002-005 East Fork Sevier-4

East Fork Sevier River and tributaries from
confluence with Sevier River upstream to Antimony
Creek confluence excluding Otter Creek and
tributaries 3A 25.74 PS Total Phosphorus 4/1/2006

Sevier River UT16030002-005 East Fork Sevier-4

East Fork Sevier River and tributaries from
confluence with Sevier River upstream to Antimony
Creek confluence excluding Otter Creek and
tributaries 3A 25.74 PS Temperature

Sevier River UT16030002-005 East Fork Sevier-4

East Fork Sevier River and tributaries from
confluence with Sevier River upstream to Antimony
Creek confluence excluding Otter Creek and
tributaries 3A 25.74 PS Total Phosphorus



Table 9.  Category 5A - Stream Assessment Units Needing TMDLS

Watershed Assessment Assessment Assessment Beneficial Beneficial TMDL

Management Unit Unit Unit Use Stream Use Target

Unit ID Name Description Class Miles Support Pollutant Date

II -29

Sevier River UT16030003-027 Peterson Creek
Peterson Creek and tributaries from confluence with
Sevier River to USFS boundary 4 8.70 NS Total Dissolved Solids

Sevier River UT16030003-017 Sevier River-6
Sevier River from Clear Creek confluence to HUC
unit boundary 3A 28.02 PS Temperature

Sevier River UT16030003-005 Lost Creek-1
Lost Creek and tributaries from confluence w/Sevier
River upstream ~ 6 miles 4 4.11 NS Total Dissolved Solids

Sevier River UT16030004-009 San Pitch-5

San Pitch River and tributaries from beneficial U132
to Pleasant Creek confluence  excluding Cedar Creek 
Oak Creek  Pleasant Cree and Cottowood Creek. 3A 65.67 PS Temperature

Sevier River UT16030005-022 Chicken Creek-2
Chicken Creek and tributaries from confluence
w/Sevier River to Levan 4 24.51 NS Total Dissolved Solids 4/1/2006

Sevier River UT16030005-027 Sevier River-24
Sevier River from Gunnison bend Reservoir to
DMAD Reservoir 4 17.45 NS Total Dissolved Solids

Sevier River UT16030005-028 Sevier River-25
Sevier River from Crear Lake to Gunnison Bend
Reservoir 4 18.66 NS Total Dissolved Solids

Uinta UT14060002-001 Lower Ashley Creek
Ashley Creek and tributaries from confluence Green
River Vernal Sewage Lagoons. 3B 8.10 NS Selenium

Uinta UT14060002-001 Lower Ashley Creek
Ashley Creek and tributaries from confluence Green
River Vernal Sewage Lagoons. 4 8.10 NS Total Dissolved Solids

Uinta UT14060002-003 Brush Creek

Brush Creek and tributaries from confluence w/Green
River to Red Fleet Dam not including Little Brush
Creek. 3B 22.74 PS Selenium

Uinta UT14060003-001 Duchesne River-1
Duchesne River and tributaries from confluence
Green River to Randlett. 4 19.49 PS Total Dissolved Solids

Uinta UT14060003-002 Duchesne River-2 Duchesne River from Randlett to Myton. 4 31.59 PS Total Dissolved Solids

Uinta UT14060003-005 Antelope Creek
Antelope Creek and tributaries confluence Duchesne
River to headwaters. 4 31.57 NS Total Dissolved Solids

Uinta UT14060003-008 Lake Fork-1
Lake Fork River and tributaries confluence Duchesne
River to Pigeon Water Creek confluence. 3A 19.64 PS Sediment
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Uinta UT14060003-008 Lake Fork-1
Lake Fork River and tributaries confluence Duchesne
River to Pigeon Water Creek confluence. 4 19.64 PS Total Dissolved Solids

Uinta UT14060004-002 Indian Canyon Creek
Indian Canyon Creek and tributaries confluence
Strawberry River to headwaters. 4 44.01 NS Total Dissolved Solids

Uinta UT14060005-002 Pariette Draw Creek
Pariette Draw Creek and tributaries confluence Green
River to headwaters. 3A 54.10 NS Selenium

Uinta UT14060005-002 Pariette Draw Creek
Pariette Draw Creek and tributaries confluence Green
River to headwaters. 4 54.10 NS Boron

Uinta UT14060005-002 Pariette Draw Creek
Pariette Draw Creek and tributaries confluence Green
River to headwaters. 4 54.10 NS Total Dissolved Solids

Uinta UT14060005-003 Ninemile Creek
Ninemile Creek and tributaris from confluence Green
River to headwaters. 3A 119.08 NS Temperature

Uinta UT14060006-001 Willow Creek
Willow Creek and tributaries confluence Green River
to Meadow Creek confluence (excluding Hill Creek). 4 57.18 PS Total Dissolved Solids

Weber UT16020101-007 Echo Creek
Echo Creek and tributaries from confluence w/
Weber River to headwaters 3A 44.15 PS Sediment 4/1/2006
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UT16010101-006 Bear River-4 Bear River from Woodruff Creek north to Sage Creek Junction

UT16010101-007 Big Creek Big Creek and tributaries from Bear River to headwaters

UT16010101-016 Saleratus Creek Saleratus Creek and tributaries from confluence with Woodruff Creek to headwaters

UT16010203-008 Spring Creek Spring Creek and tributaries from confluence w/ Little Bear River to headwaters

bear2006au.apr

Figure 5. Bear River Watershed Management Category 5A assessment units
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Figure 6.Colorado River Southeast Category 5A assessment units
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UT14060007-007 Price River-3 Price River and tributaries from Coal Creek cntl to Carbon Canal Diversion

UT14060007-014 Price River-4 Price River and Tribs from near Woodside to Soldier Creek cnfl

UT14060007-015 Price River-5 Price River and tribs from cnfl w/Green River to near Woodside

UT14060009-004 Huntington creek-2 Huntington Creek and tribs from Highway 10 crossing to USFS boundary

UT14060009-010 Huntington Creek-1 Huntington Creek from confluence with San Rafael River to Highway 10

UT14060009-011 Lower Cottonwood Creek Cottonwood Creek from cnfl w/Huntington Creek to Highway 57

UT14060009-013 Upper San Rafael San Rafael River from Buckhorn Crossing to confluence Huntington and Cottonwood Creeks

UT14060009-014 Lower San Rafael Confluence w/ Green River to Buckhorn Crossing

UT14070002-006 Middle Muddy Muddy Cr. and tribs from Ivie Cr. confl to U-10 crossing

UT14070002-007 Lower Quitchipah Creek Quitchipah Cr. from cnfl of Ivie Cr. to U-10 xing

UT14070002-008 Lower Ivie Creek Ivie Creek and tribs from confl w/Muddy Creek to U-10 crossing

UT14070002-009 Lower Muddy Creek Muddy Creek from confl w/Freemont River to Ivie Creek cnfl

UT14070005-012 Upper Escalante Escalante River and some tribs from Boulder Creek confluence to the Birch and North Creek confluence

UT14070007-001 Paria River-1 Paria River from Rock Springs Creek confluence to headwaters

UT14070007-005 Paria River-3 Paria River and tribs from Arizona-Utah Stateline to Cottonwood Creek confluence col7west2006.apr

1:1267335

Figure 7.Colorado River West Category 5A assessment units
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UT16020201-001 Jordan River-8 Jordan River from  Narrows to Utah Lake

UT16020201-003 Currant Creek Current Creek from mouth of Goshen Canyon to Mona Reservoir

UT16020202-012 Soldier Creek-1 Soldier Creek from confluence with Thistle Creek to confluence of Starvation Creek

UT16020203-014 Snake Creek-1 Snake Creek from  confluence w/ Provo River to WMSP Golf Course

UT16020204-001 Jordan River-1 Jordan River from Farmington Bay upstream contiguous with the Davis County line.

UT16020204-002 Jordan River-2 Jordan River from Davis County line upstream to North Temple Street.

UT16020204-003 Jordan River-3 Jordan River from North Temple to 2100 S

UT16020204-005 Jordan River-5 Jordan River from  6400 S to 7800 S

UT16020204-006 Jordan River-6 Jordan River from  7800 S to Bluffdale

UT16020204-007 Jordan River-7 Jordan River from  Bluffdale to Narrows

UT16020204-012 Emigration Creek Emigration Creek and tributaries from Foothill BLVD to headwaters

UT16020204-019 Big Cottonwood Creek-1 Big Cottonwood Creek and tributaries from Jordan River to Big Cottonwood WTP
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jordan303d2006.apr

Figure 8.Jordan River / Utah Lake Category 5 Assessment units
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Figure 9. Lower Colorado Watershed Management Unit Category 5A 
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UT16030005-022 Chicken Creek-2 Chicken Creek and tributaries from confluence w/Sevier River to Levan

UT16030001-012 Sevier River-1 Sevier River and tributaries from Long Canal to Mammouth Creek confluence

UT16030002-005 East Fork Sevier River-4 E Fk Sevier River and tributaries from Sevier River to Antimony Creek confluence, excluding Otter Creek and tributaries.

UT16030004-009 San Pitch-5 San Pitch River and tributaries from U132 to headwaters excluding Cedar Creek, Oak Creek, Pleasant Creek and Cottowood Creek.

UT16030005-028 Sevier River-25 Sevier River from Crear Lake to Gunnison Bend Reservoir

UT16030005-027 Sevier River-24 Sevier River from Gunnison bend Reservoir to DMAD Reservoir

UT16030003-017 Sevier River-6 Sevier River from Clear Creek confluence to HUC unit boundary

UT16030003-027 Peterson Creek Petersen Creek and tributaries from confluence with Sevier River to USFS boundary.

UT16030001-005 Sevier River-3 Sevier River and tributaries  from Circleville Irrigation Diversion to Horse Valley Diversion

UT16030001-007 Sevier River-2 Sevier River and east side tributaries from Horse Valley Bridge Diversion upstream to Long Canal.

UT16030003-005 Lost Creek-1 Lost Creek and tributaries from confluence w/Sevier River upstream ~ 6 miles sevier2006.apr

Figure 10.Sevier; Cedar / Beaver Watershed Management Unit Category 5A
assessment units
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2006 Category 5A Waters

Figure 11.Uinta Watershed Management Unit Category 5A assessment units
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Figure 12. Weber River Watershed Management Unit Category 5A assessment unitII-47
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Table 10. Category 5A -  Lakes and Reservoirs Needing Total Maximum Daily Load Analyses.
Watershed Assessment Assessment Beneficial Assessment Beneficial TMDL

Map Management Unit Unit Use Unit Use Target
ID Unit ID Description Class Acreage Support Pollutant Date
1 Bear River UT-L-16010203-012 Tony Grove Lake 3A 25 PS TP,DO,pH 4/1/06
2 Bear River UT-L-16010202-002 Cutler Reservoir 3B 7,184 PS TP,DO
3 Weber River UT-L-16020101-001 Echo Reservoir 3A 1,394 PS TP,DO 4/1/06
4 Uinta Basin UT-L-14040107-005 Lyman Lake 3A 27 PS DO 4/1/06
5 Uinta Basin UT-L-14040107-004 Bridger Lake 3A 288 PS DO 4/1/06
6 Uinta Basin UT-L-14040107-003 Marsh Lake 3A 38 PS DO 4/1/06
7 Uinta Basin UT-L-14040107-006 China Lake 3A 47 PS DO 4/1/06
8 Uinta Basin UT-L-14040106-033 Matt Warner Reservoir 3A 433 PS DO, TP 4/1/06
9 Uinta Basin UT-L-14040106-034 Calder Reservoir 3A 99 NS TP,DO 4/1/06

10 Uinta Basin UT-L-14060002-006 Red Fleet Reservoir 3A 520 PS DO
11 Uinta Basin UT-L-14060001-002 Brough Reservoir 3A 128 PS DO
12 Uinta Basin UT-L-14060001-001 Pelican Lake 3B 1,680 NS pH

13
Jordan River / Utah
Lake UT-L-16020203-004 Mill Hollow Reservoir 3A 15 PS TP,pH

14
Jordan River / Utah
Lake UT-L-16020201-004 Utah Lake 3B 96,900 PS TP,TDS 4/1/08

15 Uinta Basin UT-L-14060004-001 Strawberry Reservoir 3A 17,160 PS TP, DO 4/1/06

16
Jordan River / Utah
Lake UT-L-16020202-002 Big East Lake 3A 23 PS DO

17 Colorado River West UT-L-14060007-004 Lower Gooseberry Reservoir 3A 57 PS DO,pH 4/1/08
18 Sevier River UT-L-16030004-001 Ninemile Reservoir 3A 197 NS TP,DO
19 Sevier River UT-L-16030002-011 Koosharem Reservoir 3A 310 PS TP 4/1/06
20 Sevier River UT-L-16030003-006 Manning Meadow Reservoir 3A 59 PS TP,DO
21 Sevier River UT-L-16030002-005 Lower Box Creek Reservoir 3A 50 PS TP,DO 4/1/06
22 Sevier River UT-L-16030001-011 Piute Reservoir 3A 2,508 PS TP
23 Sevier River UT-L-16030002-004 Otter Creek Reservoir 3A 2,520 PS TP 4/1/06
24 Colorado River West UT-L-14070003-044 Lower Bowns Reservoir 3A 90 NS pH
25 Cedar / Beaver River UT-L-16030006-019 Red Creek Reservoir (Iron Co) 3A 39 NS DO
26 Cedar / Beaver River UT-L-16030006-017 Yankee Meadow Reservoir 3A 53 PS DO,pH

27
Colorado River
Southeast UT-L-14080201-007 Recapture Reservoir 3A 17 PS DO

28 Cedar / Beaver River UT-L-16030006-008 Newcastle Reservoir 3A 163 PS TP,DO
29 Sevier River UT-L-16030001-001 Navajo Lake 3A 714 PS DO 4/1/06
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Table 11.  Category 5C - 2006 UPDES Permit Renewal TMDLs
Watershed Assessment

Management Receiving Uint Permit Renewal
Unit Water ID Number Facility Parameter Date

Uinta Basin Duchesne River UT14060003-006 UT0020095 Duchesne City Corp Total chlorine residual
Weber River Marsh to Silver Creek UT16020101-020 UT0024414 Snyderville Bsid-silver Creek Dissolved oxygen
Weber River Marsh to Silver Creek UT16020101-020 UT0024414 Snyderville Bsid-silver Creek Total ammonia 09/01/07
Weber River Marsh to Silver Creek UT16020101-020 UT0024414 Snyderville Bsid-silver Creek Dissolved oxygen 09/01/07
Weber River Marsh to Silver Creek UT16020101-020 UT0024414 Snyderville Bsid-silver Creek Total ammonia 09/01/07

Jordan River

Jordan River, I-80 Culvert to GSL, Gsl, Pine
Canyon Creek (Tooele County), Butterfield
Creek, Ritter_utah Sl Canal, 'C-7 Ditch undefined UT0000051 Kennecott Copper co Total Cadmium 05/01/06

Jordan River

Jordan River, I-80 Culvert to Gsl, Gsl, Pine
Canyon Creek (Tooele County), Butterfield
Creek, Ritter_Utah Sl Canal, 'C-7 Ditch undefined UT0000051 Kennecott Copper co Arsenic 05/01/06

Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total molybdenum 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total zinc 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total silver 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total selenium 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total chlorine residual 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total nickel 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total Ammonia 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total mercury 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total lead 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total cyanide 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total chromium 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Dissolved oxygen 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total Cadmium 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Arsenic 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total Dissolved Solids 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist Total copper 01/01/07
Jordan River Kersey Creek undefined UT0021440 Magna Water & Sewer Dist TRC 01/01/07
Jordan River Jordanelle Reservoir undefined UT0022403 Jordanelle Special Service Dis Zinc total Recover 07/01/07
Jordan River Jordanelle Reservoir undefined UT0022403 Jordanelle Special Service Dis Mercury total Reco 07/01/07
Jordan River Jordanelle Reservoir undefined UT0022403 Jordanelle Special Service Dis Lead total Recover 07/01/07
Jordan River Jordanelle Reservoir undefined UT0022403 Jordanelle Special Service Dis Aluminum 07/01/07
Jordan River Jordanelle Reservoir undefined UT0022403 Jordanelle Special Service Dis Copper total Recov 07/01/07
Jordan River Spring Creek undefined UT0025429 Holliday Water co Total chlorine residual 12/01/06
Jordan River Hobble Creek UT16020202-003 UT0025283 Ensign-bickforf-hobble Creek RDX 01/01/08



Table 11.  Category 5C - 2006 UPDES Permit Renewal TMDLs
Watershed Assessment

Management Receiving Uint Permit Renewal
Unit Water ID Number Facility Parameter Date
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Jordan River Hobble Creek UT16020202-003 UT0025283 Ensign-Bickford-Hobble Creek Nitrates 01/01/08
Lower
Colorado River Virgin River UT15010008-004 UT0024686 St George City Corporation Dissolved oxygen 08/01/06
Lower
Colorado River Virgin River UT15010008-004 UT0024686 St George City Corporation Total silver 08/01/06
Lower
Colorado River Virgin River UT15010008-004 UT0024686 St George City Corporation Total dissolved solids 08/01/06
Lower
Colorado River Virgin River UT15010008-004 UT0024686 St George City Corporation Total ammonia 08/01/06
Colorado River
West Quitchipah Creek UT14070002-002 UT0022918 Canyon Fuel Co., Llc - Sufco Total Iron 05/01/06
Colorado River
West Quitchipah Creek UT14070002-002 UT0022918 Canyon Fuel Co., Llc - Sufco Total Dissolved Solids 05/01/06
Colorado River
West Sevier River undefined UT0025291 Salina City Sanitary Sewer Lgn ** Total ammonia 08/01/07
Colorado River
West Sevier River undefined UT0025291 Salina City Sanitary Sewer Lgn ** Total chlorine residual 08/01/07
Colorado River
West Icelander Creek & Grassy Trail Creek UT14060007-012 UT0024759 Sunnyside Cogeneration Assoc. Total chromium 08/01/07
Colorado River
West Icelander Creek & Grassy Trail Creek UT14060007-012 UT0024759 Sunnyside Cogeneration Assoc. Total zinc 08/01/07
Colorado River
West Icelander Creek & Grassy Trail Creek UT14060007-012 UT0024759 Sunnyside Cogeneration Assoc. Dissolved oxygen 08/01/07
Colorado River
West Price River UT14060007-007 UT0021814 Price R Water Imp Dist Total chlorine residual 01/01/07
Colorado River
West Price River UT14060007-007 UT0021814 Price R Water Imp Dist Total ammonia 01/01/07
Colorado River
West Price River UT14060007-007 UT0021814 Price R Water Imp Dist Dissolved oxygen 01/01/07
Colorado River
West Price River UT14060007-007 UT0021814 Price R Water Imp Dist Total chlorine residual 01/01/07
Colorado River
West Price River UT14060007-007 UT0021814 Price R Water Imp Dist Total ammonia 01/01/07
Colorado River
West Price River UT14060007-007 UT0021814 Price R Water Imp Dist Dissolved oxygen 01/01/07
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Watershed Assessment

Management Receiving Uint Permit Renewal
Unit Water ID Number Facility Parameter Date
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Colorado River
West Deer Creek UT14060009-003 UT0023604 Pacific Corp - Deer Creek Coal Total Dissolved Solids 12/01/07
Colorado River
West Deer Creek UT14060009-003 UT0023604 Pacific Corp - Deer Creek Coal Total Iron 12/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total chromium 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total mercury 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total silver 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total selenium 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total nickel 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total molybdenum 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total zinc 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total lead 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total copper 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total Cadmium 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Arsenic 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total aluminum 09/01/07
Cedar / Beaver Bulldog Irrigation Ditch undefined UT0024970 Cedar City Corporation Total cyanide 09/01/07
Bear River Ditch to Spring Creek UT16010203-008 UT0000281 Miller-e a Inc Total dissolved solids 05/01/06
Bear River Ditch to Spring Creek UT16010203-008 UT0000281 Miller-e a Inc Total ammonia ??
Bear River Ditch to Spring Creek UT16010203-008 UT0000281 Miller-e a Inc Total phosphorus 05/01/06
Bear River Ditch to Spring Creek UT16010203-008 UT0000281 Miller-e a Inc Total dissolved solids 05/01/06
Bear River Ditch to Spring Creek UT16010203-008 UT0000281 Miller-e a Inc Total ammonia 05/01/06
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total mercury 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total copper 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total zinc 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total silver 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total selenium 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total nickel 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total molybdenum 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total cyanide 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Arsenic 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total chromium 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total chlorine residual 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total Cadmium 04/01/08
Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps BOD 04/01/08
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Bear River Malad River UT16010204-006 UT0020303 Tremonton City Corps Total lead 04/01/08
Bear River Little Bear River UT16010203-009 UT0020371 Wellsville City Corporation Dissolved oxygen 01/01/07
Bear River Little Bear River UT16010203-009 UT0020371 Wellsville City Corporation Total ammonia 01/01/07
Bear River Irrigation Ditch to Cutler re UT16010203-007 UT0021920 Logan City Corporation Total lead 07/01/07
Bear River Irrigation Ditch to Cutler re UT16010203-007 UT0021920 Logan City Corporation Dissolved oxygen 07/01/07
Bear River Irrigation Ditch to Cutler re UT16010203-007 UT0021920 Logan City Corporation Total ammonia 07/01/07
Bear River Irrigation Ditch to Cutler re UT16010203-007 UT0021920 Logan City Corporation Total chlorine residual 07/01/07
Bear River Irrigation Ditch to Cutler re UT16010203-007 UT0021920 Logan City Corporation Total copper 07/01/07
Bear River Cub River UT16010202-010 UT0020214 Lewiston City le Dissolved oxygen 08/01/07
Bear River Cub River UT16010202-010 UT0020214 Lewiston City le Total chlorine residual 08/01/07

Bear River Cub River UT16010202-010 UT0020214 Lewiston City le
Total recoverable
phosphorus 08/01/07

Jordan River Ironton Canal undefined UT0000612 Pacific States Cast Iron Pipe Temperature 07/01/06
Jordan River Beer Creek UT16020202-027 UT0020249 Salem City Corp Total ammonia 12/01/07
Jordan River Beer Creek UT16020202-027 UT0020249 Salem City Corp Total chlorine residual 12/01/07

Jordan River Oil Drain Canal undefined UT0000175 Chevron U.s.a. Inc
Chemical oxygen
demand 01/01/08

Jordan River Oil Drain Canal undefined UT0000175 Chevron U.s.a. Inc Hexavalent chromium 01/01/08
Jordan River Oil Drain Canal undefined UT0000175 Chevron U.s.a. Inc Total chromium 01/01/08
Jordan River Oil Drain Canal undefined UT0000175 Chevron U.s.a. Inc Total ammonia 01/01/08
Jordan River Oil Drain Canal undefined UT0000175 Chevron U.s.a. Inc Total pheolics 01/01/08
Jordan River Oil Drain Canal undefined UT0000175 Chevron U.s.a. Inc Total sulfide 01/01/08

F:\2006303dlist\IntRep_Volume_II_2006_03-30-06_comment_corrected.wpd



II -54

#S

#S

#S
#S

#S

#S

#S

#S

#S #S

#S

#S

#S

#S

#S

#S#S

#S

#S

#S

#S

#S

#S

#S

16020306

16030006

14070001

14030005

15010008

14070005

14070003

14060005

1406000816020301

16030003

16020310

14080205

16030007

14080201

14070006

16020201

16020102

16020309

16030002

14060004

16020202

14060006

16010101

16020305

14080203

16030008

1704021017040211

15010010

14030002

14030004

14060002

14030001

14080202

16010101

16020302

14070007

14080204

14010005

16010201

14030002

14060001

14050007

16020308

14060003

14040106

14060007

16010202

16020304

16010203

14070002

16030005

16020303

14040107

16030001

16030009

14070004

15010003
15010009

16030004

16020203
16020204

16020101

14060009

16010204

20095

21814

23604

22896

23736

25291
22918

20249

25283

00612

25429
0017500051

21440

20214

21920

20371
0028120303

24970

24686

24414

22403

24759

N

25 0 25 50 75 Miles

Management Unit Boundary
Hydrologic Units
Lakes and Reservoirs
County Boundary
Major Streams

#S UPDES PERMIT (UT00            )XXXXX
Utah 2006 UPDES Permits

Figure 14.  Utah UPDES permit TMDLs targeted for completion by April 1, 2004



II -55



II -56

Table 12.  Category 5B - Request for Removal From The 303(d) List of Impaired Waters.
Watershed Assessment Assessment Assessment Beneficial Reason
Management Unit Unit Unit Use Use Stream Parameter For 
Unit Identification Name Description Class Support Miles Removed Delisting

Jordan River /
Utah Lake UT16020201-001 American Fork River-1

American Fork River and tributaries from 
Diversion at mouth of Canyon to Tibble
Fork Res 2B,3B,4 FS 14.15 pH

2004-2005 Intensive Survey,
pH standard was met.

Jordan River /
Utah Lake UT16020202-026 Spring Creek

Spring Creek and tributariesfromconfluence
w/ Beer Creek to headwaters 3A FS 18.76 Temparature

2004-2005 Intensive Survey,
pH standard was met.

Jordan River /
Utah Lake UT16020204-012 Emigration Creek

Emigration Creek and tributaries from
Foothill BLVD to headwaters. 2B FS 4.29 Pathogens

This is a technical removal. 
Originally listed when Fecal
Coliforms were the standard. 
E. coli is now the standard. 
The TMDL is proceeding and
E. coli data have been and will
continue to be collected for the
TMDL.

Bear River UT16010101-009 Bear River-5
Bear River from Utah-Wyoming border to
Woodruff Creek confluence 3A FS 55.666 Dissolved Oxygen

2004-2005 Intensive Survey,
Dissolved Oxygen  standard
was met.

Bear River UT16010203-008 Spring Creek

Spring Creek and tributaries from
confluence w/ Little Bear River to
headwaters 2B PS 7.361 Fecal Coliforms

Bacteriological standard was
changed to E. coli, June 1,
2005.  The original listing was
not based on EPA's
recommended method,
therefore the assessment is not
considered valid. 

UT-L-14040106-033 Matt Warner Reservoir Matt Warner Reservoir 3A FS 433 Temperature See Foot Note

UT-L-16030002-004 Otter Creek Reservoir Otter Creek Reservoir 3A FS 2,520 Temperature See Foot Note

UT-L-14060001-002 Brough Reservoir Brough Reservoir 3A FS 128 Temperature See Foot Note

UT-L-14040107-006 China Lake China Lake 3A FS 47 Temperature See Foot Note

UT-L-16030004-005 Palisade Lake Palisade Lake 3A FS 66 Temperature See Foot Note

UT-L-16030001-011 Piute Reservoir Piute Reservoir 3A FS 2,508 Temperature See Foot Note

UT-L-16010203-009 Porcupine Reservoir Porcupine Reservoir 3A FS 190 Temperature See Foot Note

UT-L-14060002-006 Red Fleet Reservoir Red Fleet Reservoir 3A FS 520 Temperature See Foot Note

UT-L-14060002-004 Steinaker Reservoir Steinaker Reservoir 3A FS 829 Temperature See Foot Note

UT-L-15010008-008 Baker Dam Reservoir Baker Dam Reservoir 3A FS 63 Temperature See Foot Note

UT-L-16010204-033 Mantua Reservoir Mantua Reservoir 3A FS 554 Temperature See Foot Note

UT-L-14070005-011
Wide Hollow
Reservoir Wide Hollow Reservoir 3A FS 145 Temperature See Foot Note
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Watershed Assessment Assessment Assessment Beneficial Reason
Management Unit Unit Unit Use Use Stream Parameter For 
Unit Identification Name Description Class Support Miles Removed Delisting
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Foot Note: New method of temperature assessment now includes calculation of heat budget (see text) - Assessment resulted in full support
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Table 13.  Category 5D - Lakes not fully supporting beneficial uses for 2004 but will not be listed 
until two consecutive assessment cycles demonstrate impairment.

Watershed Watershed Assessment Beneficial Beneficial 
Management Management Unit Use Lake Use

Unit ID Name Class Acreage Support Pollutant
Jordan / Utah Lake UT-L-16020203-005 Washington Lake 3A 94 PS DO
Colorado River West UT-L-14070005-011 Wide Hollow Reservoir 3A 145 NS  pH

Colorado River West UT-L-14060009-001 Ferron Reservoir 3A 55 PS pH
Colorado River Southeast UT-L-14080203-002 Monticello Lake 3A 3 PS pH
Uinta UT-L-14060004-006 Starvation Reservoir 3A 2,760 PS DO
Weber River UT-L-16020101-002 Rockport Reservoir 3A 1189 PS DO
Cedar / Beaver UT-L-16030007-025 Three Creeks Reservoir 3A 57 PS DO

Table 14.  Status of Total Maximum Daily Loads Identified for Completion in the 2004 Cycle and Others Completed.
Site

Watershed Assessment Assessment Assessment Beneficial Beneficial Specific Date
Management Unit Unit Unit Use Stream Use Standard TMDL

Unit ID Name Description Class Miles Support Pollutant Developed Approved
Colorado River

Southeast UT14030005-009 Castle Creek
Castle Creek and tributareis from confluence with
Colorado River to headwaters 4 18.19 PS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060007-007 Price River-3

Price River and tributaries from Coal Creek confluence
to Carbon Canal Diversion 4 16.65 PS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060007-014 Price River-4

Price River and tributaries from near Woodside to
Soldier Creek confluence 4 67.83 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060007-015 Price River-5

Price River and tributaries from confluence w/Green
River to near Woodside 4 24.52 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060009-004 Huntington Creek-2

Huntington Creek and tributariesfrom Highway 10
crossing to USFS boundary 4 19.24 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060009-010 Huntington Creek-1

Huntington Creek from confluence with San Rafael
River to Highway 10 4 25.79 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060009-011

Lower Cottonwood
Creek

Cottonwood Creek from confluencew/Huntington
Creek to Highway 57 4 17.76 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060009-013 Upper San Rafael

San Rafael River from Buckhorn Crossing to
confluence Huntington and Cottonwood Creeks 4 23.25 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14060009-014 Lower San Rafael

San Rafael from confluence w/ Green River to
Buckhorn Crossing 4 82.84 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14070002-006 Middle Muddy

Muddy Creek and tributaries from Quitchipah Creek
confluence to U-10 xing 4 20.06 NS

Total Dissolved
Solids Yes 08/04/04

Colorado River
West UT14070002-007

Lower Quitchipah
Creek

Quitchipah Creekfrom confluence ofIvie Cr. to U-10
xing 4 9.95 NS

Total Dissolved
Solids Yes 08/04/04
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Colorado River
West UT14070005-012 Upper Escalante

Escalante River and some tributaries from Boulder
Creek confluence to Birch Creek confluence 3A 26.78 PS Temperatures Rolled Over

Scheduled
04/01/06

Colorado River
West UT14070007-001 Paria River-1

Paria River from start of Paria River Gorge to
headwaters 4 16.77 NS

Total Dissolved
Solids Rolled Over

Scheduled
04/01/06

Colorado River
West UT14070007-005 Paria River-3

Paria River and tributaryiesfrom Arizona-Utah state
line to Cottonwood Creek confluence 4 9.23 NS

Total Dissolved
Solids Rolled Over

Scheduled
04/01/06

Colorado River
West UT16010101-006 Bear River-4

Bear River from Sage Creek Junction upstsream to
Woodruff Creek confluence 3A 55.67 PS

Dissolved
Oxygen Rolled Over

Scheduled
04/01/06

Jordan River/
Utah Lake UT16020202-012 Soldier Creek-1

Soldier Creek from confluence with Thistle Creek to
confluence of Starvation Creek 3A 18.46 PS Sediment Rolled Over

Scheduled
04/01/06

Lower Colorado UT15010008-001 Santa Clara-1
Santa Clara River: from confluence w/Virgin River to
Gunlock Reservoir 4 23.67 NS

Total Dissolved
Solids       10:22 am

Lower Colorado UT15010008-001 Santa Clara-1
Santa Clara River: from confluence w/Virgin River to
Gunlock Reservoir 3B 23.67 PS Selenium 10:22 am

Lower Colorado UT15010008-004 Virgin River-2

Virgin River and tributaries from Santa Clara River
confluence to Quail Creek diversion (excludes Quail
Creek and LeadsCreek) 4 41.11 NS

Total Dissolved
Solids Yes 09/20/04

Lower Colorado UT15010010-001 Virgin River-1 Virgin River from state line to Santa Clara Confluence 4 15.24 NS
Total Dissolved
Solids Yes 09/20/04

Sevier River UT16030002-005 East Fork Sevier-4

East Fork Sevier River and tributaries from confluence
with Sevier River upstream to Antimony Creek
confluence excluding Otter Creek and tributaries 3A 25.74 PS

Total
Phosphorus Rolled Over

Scheduled
04/01/06

Sevier River UT16030001-005 Sevier River-3
Sevier River and tributaries from Circleville Irrigation
Diversion to Horse Valley Diversion 3A 20.40 PS

Total
Phosphorus 08/24/04

Sevier River UT16030001-005 Sevier River-3
Sevier River and tributaries from Circleville Irrigation
Diversion to Horse Valley Diversion 3A 20.40 PS Sediment 08/24/04

Sevier River UT16030001-007 Sevier River-2

Sevier River and tributaries from Horse Valley Bridge
Diversion upstream to Long Canal excluding
Panquitch Creek, Bear River Creek and their
tributaries. 3A 20.40 PS

Total
Phosphorus 08/24/04

Sevier River UT16030001-007 Sevier River-2

Sevier River and tributaries from Horse Valley Bridge
Diversion upstream to Long Canal excluding
Panquitch Creek, Bear River Creek and their
tributaries. 3A 20.40 PS Sediment 08/24/04

Sevier River UT16030001-007 Sevier River-1
Sevier River and tributaries from Lng Canal to
Mammouth Creek confluence 3A 27.10 PS

Total
Phosphorus 08/24/04

Sevier River UT16030001-012 Sevier River-1
Sevier River and tributaries from Lng Canal to
Mammouth Creek confluence 3A 27.10 PS Sediment 08/24/04

Sevier River UT16030003-005 Lost Creek-1
Lost Creek and tributaries from confluence w/Sevier
River upstream ~ 6 miles 4 4.11 NS

Total Dissolved
Solids Yes 08/17/04

Sevier River UT16030003-012 Sevier River-17
Sevier River from Yuba Dam upstream to confluence
with Salina Creek 4 45.24 NS

Salinity/TDS/chl
orides 10:22 am
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Sevier River UT16030003-012 Sevier River-17
Sevier River from Yuba Dam upstream to confluence
with Salina Creek 3B 45.24 PS

Total
Phosphorus 10:22 am

Sevier River UT16030003-027 Peterson Creek
Petersen Creek and tributaries from confluence with
Sevier River to USFS boundary 4 8.70 NS

Total Dissolved
Solids Yes 08/17/04

Sevier River UT16030005-025 Sevier River-20

Sevier River from U-132 at ther northern most point of
the Sevier River (near Dog Valley Wash confluence)
upstream to Yuba Dam. 3B 34.43 PS Sediment 10:22 am

Sevier River UT16030005-025 Sevier River-20

Sevier River from U-132 at ther northern most point of
the Sevier River (near Dog Valley Wash confluence)
upstream to Yuba Dam. 3B 34.43 PS

Total
Phosphorus 10:22 am

Sevier River UT16030005-026 Sevier River-22

Sevier River from DMAD Reservoir upstram to U-132
crossing at the northern most point of the Sevier River
(near Dog Valley Wash) 4 42.26 PS

Total Dissolved
Solids 10:22 am

Sevier River UT16030005-026 Sevier River-22

Sevier River from DMAD Reservoir upstram to U-132
crossing at the northern most point of the Sevier River
(near Dog Valley Wash) 4 42.26 PS

Total Dissolved
Solids 10:22 am

Sevier River UT16030005-026 Sevier River-22

Sevier River from DMAD Reservoir upstram to U-132
crossing at the northern most point of the Sevier River
(near Dog Valley Wash) 3B 42.26 PS Sediment 10:22 am

Sevier River UT16030005-026 Sevier River-22

Sevier River from DMAD Reservoir upstram to U-132
crossing at the northern most point of the Sevier River
(near Dog Valley Wash) 3B 42.26 PS

Total Dissolved
Solids 10:22 am

Sevier River UT16030005-027 Sevier River-24
Sevier River from Gunnison bend Reservoir to DMAD
Reservoir 4 17.45 NS

Salinity/TDS/chl
orides

Sevier River UT16030005-027 Sevier River-24
Sevier River from Gunnison bend Reservoir to DMAD
Reservoir 3B 17.45 PS Sediment 10:22 am

Sevier River UT16030005-027 Sevier River-24
Sevier River from Gunnison bend Reservoir to DMAD
Reservoir 3B 17.45 PS

Total
Phosphorus 10:22 am

Sevier River UT16030005-028 Sevier River-25
Sevier River from Crear Lake to Gunnison Bend
Reservoir 4 18.66 NS

Total Dissolved
Solids Yes 08/17/04

Uinta UT14060006-001 Willow Creek
Willow Creek and tributaries confluence Green River
to Meadow Creek confluence (excluding Hill Creek). 4 57.18 PS

Total Dissolved
Solids Yes 08/04/04

Weber UT16020101-020 Silver Creek
Silver Creek and tributaries from confluence w/Weber
River to headwaters 1C 21.37 NS Arsenic 10:22 am

Weber UT16020101-020 Silver Creek
Silver Creek and tributaries from confluence w/Weber
River to headwaters 3A 21.37 NS Cadmium 10:22 am

Weber UT16020101-020 Silver Creek
Silver Creek and tributaries from confluence w/Weber
River to headwaters 3A 21.37 NS Zinc 10:22 am
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Table 15.  Status of  2004, 2002, and 2000 303(d) List UPDES Permit TMDLs
Receiving Water

Watershed Assessment 
Management Receiving Unit Permit Facility Renewal

Unit Water ID Number Name Date Pollutants Status
 Uinta Gully to Ashley Creek UT14060002-001 UT0000035 EQUITY OIL CO 04/30/04 TDS Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0000124 EQUITY OIL COMPANY 04/30/04 Bod Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0000124 EQUITY OIL COMPANY 04/30/04 TDS Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0000124 EQUITY OIL COMPANY 04/30/04 TSS Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0000361 GENEVA STEEL 05/31/05 Ammonia Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0000361 GENEVA STEEL 05/31/05 BOD Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0000361 GENEVA STEEL 05/31/05 TDS Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0000361 GENEVA STEEL 05/31/05 Total Cyanide Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0000361 GENEVA STEEL 05/31/05 Total Lead Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0000361 GENEVA STEEL 05/31/05 Total Zinc Completed

Colorado River West Ferron Creek UT14060009-012 UT0020052 FERRON- CITY OF 05/31/04 Residual Chlorine Completed

Colorado River West Ferron Creek UT14060009-012 UT0020052 FERRON- CITY OF 05/31/04 Total Ammonia Completed

Sevier San Pitch River UT16030004-005 UT0020222 MORONI FEED/WASTEWATER 10/31/05 Total Ammonia Completed

Sevier San Pitch River UT16030004-005 UT0020222 MORONI FEED/WASTEWATER 10/31/05 Total Residual Chlorine Completed

Bear Malad River UT16010204-006 UT0020311 BEAR RIVER- TOWN OF 09/30/04 Total Residual Chlorine Completed

Weber Weber River UT16020102-022 UT0020893 MORGAN CITY CORP 04/30/05 Total Chlorine Residual Completed

Weber Ditch to Beaver Creek UT16020101-029 UT0020966 KAMAS CITY WASTEWATER 10/31/05 Dissolved Oxygen Completed

Weber Ditch to Beaver Creek UT16020101-029 UT0020966 KAMAS CITY WASTEWATER 10/31/05 Oxygen Completed

Weber Ditch to Beaver Creek UT16020101-029 UT0020966 KAMAS CITY WASTEWATER 10/31/05 Total Ammonia Completed

Weber Ditch to Beaver Creek UT16020101-029 UT0020966 KAMAS CITY WASTEWATER 10/31/05 TSS Completed

Weber Baer Creek UT16020102-053 UT0020974 CENTRAL DAVIS CO SEWER 02/28/05 BOD Completed

Weber Baer Creek UT16020102-053 UT0020974 CENTRAL DAVIS CO SEWER 02/28/05 TSS Completed

Weber Chalk Creek UT16020101-010 UT0021288 COALVILLE CITY CORP 07/31/04 Total Ammonia Completed

Colorado River West Huntington Creek UT14060009-010 UT0021296 CASTLE VALLEY SSD-(HUNTINGTON) 11/30/04 Ammonia Completed
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Colorado River West Huntington Creek UT14060009-010 UT0021296 CASTLE VALLEY SSD-(HUNTINGTON) 11/30/04 Nitrogen Completed

Colorado River West Huntington Creek UT14060009-010 UT0021296 CASTLE VALLEY SSD-(HUNTINGTON) 11/30/04 Total Residual Clhlorine Completed

Jordan River / Utah Lake Kersey Creek not defined UT0021440 MAGNA WATER & SEWER DIST 09/30/04 Ammonia Completed

Jordan River / Utah Lake Kersey Creek not defined UT0021440 MAGNA WATER & SEWER DIST 09/30/04 BOD Completed

Jordan River / Utah Lake Kersey Creek not defined UT0021440 MAGNA WATER & SEWER DIST 09/30/04 Total Residual Chlorine Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0021792 HOLLANDSWORTH & TRAVIS 04/30/04 BOD Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0021792 HOLLANDSWORTH & TRAVIS 04/30/04 TDS Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0021792 HOLLANDSWORTH & TRAVIS 04/30/04 TSS Completed

Weber Warren Canal & Weber River not defined UT0021911 CENTRAL WEBER SEWER IMPRO DIST 04/30/04 Ammonia Completed

Weber Warren Canal & Weber River not defined UT0021911 CENTRAL WEBER SEWER IMPRO DIST 04/30/04 Copper Completed

Weber Warren Canal & Weber River not defined UT0021911 CENTRAL WEBER SEWER IMPRO DIST 04/30/04 Mercury Completed

Weber Warren Canal & Weber River not defined UT0021911 CENTRAL WEBER SEWER IMPRO DIST 04/30/04 Total Chlorine Residual Completed

Bear Box Elder Creek UT16010204-001 UT0022365 BRIGHAM CITY CORP 06/30/05 Ammonia Completed

Bear Box Elder Creek UT16010204-001 UT0022365 BRIGHAM CITY CORP 06/30/05 Total Chlorine Residual Completed

Colorado River West Quitchupah Creek UT14070002-007 UT0022616 CONSOL. COAL CO-UNDERGROUND 06/30/04 Iron Completed

Colorado River West Quitchupah Creek UT14070002-007 UT0022616 CONSOL. COAL CO-UNDERGROUND 06/30/04 Trichloroethene Completed

Colorado River West Cedar & Miller Creek UT14060007-010 UT0023094 HIAWATHA COAL COMPANY 09/30/04 Iron Completed

Colorado River West Cedar & Miller Creek UT14060007-010 UT0023094 HIAWATHA COAL COMPANY 09/30/04 TDS Completed

Colorado River West Eccles Creek UT14060007-002 UT0023540 CANYON FUEL CO., LLC - SKYLINE 09/30/04 Iron Completed

Colorado River West Eccles Creek UT14060007-002 UT0023540 CANYON FUEL CO., LLC - SKYLINE 09/30/04 TDS Completed

Colorado River West Eccles Creek UT14060007-002 UT0023540 CANYON FUEL CO., LLC - SKYLINE 09/30/04 Total Completed

Jordan River / Utah Lake Utah Lake UT-L-16020201-004 UT0023639 TIMPANOGOS SPECIAL SERVICE DIS 10/31/04 Total Residual Chlorine Completed

Jordan River / Utah Lake Cottonwood Creek UT14060009-011 UT0023663 CASTLE VALLEY SPECIAL SERVICE 07/31/05 Ammonia Completed

Jordan River / Utah Lake Cottonwood Creek UT14060009-011 UT0023663 CASTLE VALLEY SPECIAL SERVICE 07/31/05 Total Chlorine Residual Completed
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Weber Mill Creek not defined UT0023752 FRESENIUS MEDICAL CARE 12/31/05 TDS Completed

Jordan River / Utah Lake Ditch to Jordan River UT16020204-008 UT0024082 UTAH STATE PRISON 10/31/05 TDS Completed

Colorado River West Huntington UT14060009-003 UT0024368 GENWAL RESOURCES, INC. 08/31/05 Total Iron Completed

Jordan River / Utah Lake Jordan River UT16020204-005 UT0024384 SOUTH VALLEY WATER RECLAM FAC 08/31/05 Chemical BOD Completed

Jordan River / Utah Lake Jordan River UT16020204-005 UT0024384 SOUTH VALLEY WATER RECLAM FAC 08/31/05 Total Residual Chlorine Completed

Jordan River / Utah Lake Mill Creek to Jordan River UT16020204-026 UT0024392 CENTRAL VALLEY WTR RFB-CENTRAL 07/31/04 Dissolved Oxygen Completed

Jordan River / Utah Lake Mill Creek to Jordan River UT16020204-026 UT0024392 CENTRAL VALLEY WTR RFB-CENTRAL 07/31/04 Total Ammonia Completed

Jordan River / Utah Lake Mill Creek to Jordan River UT16020204-026 UT0024392 CENTRAL VALLEY WTR RFB-CENTRAL 07/31/04 Total Residual Chlorine Completed

Colorado River Southeast Montezuma Creek UT14080203-003 UT0024503 MONTICELLO, CITY STP 08/31/04 Residual Chlorine Completed

Colorado River Southeast Montezuma Creek UT14080203-003 UT0024503 MONTICELLO, CITY STP 08/31/04 Total Nitrogen Ammonia Completed

Colorado River Southeast Montezuma Creek UT14080203-003 UT0024503 MONTICELLO, CITY STP 08/31/04 Trc Completed

Weber Weber River UT16020102-002 UT0024732 MOUNTAIN GREEN SEWER IMPROVEME 04/30/05 Total Chlorine Residual Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 1-1 Dichlorethylene Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 1-1-1 Trichloroethane Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Aluminum Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Carbon Tetrachloride Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Isopropanal Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Ozone Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Perchlorate Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Total Ammonia Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Total Recoverable Silver Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 TSS Completed

GSL / Columbia Blue Creek not defined UT0024805 THIOKOL CORPORATION 06/30/04 Volatile Organics Completed

Jordan River / Utah Lake 700 West Ditch UT16020204-003 UT0025119 WASATCH CHEMICAL SITE 12/31/04 Total Toxic Organics Completed
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Lower Colorado Virgin River UT15010008-012 UT0025224 SPRINGDALE, TOWN OF 12/31/05 TDS Completed

Jordan River / Utah Lake Spanish Fork River UT16020202-001 UT0025275 ENSIGN-BICKFORD - SPANISH FORK 05/31/04 Nitrate Completed

Jordan River / Utah Lake Spanish Fork River UT16020202-001 UT0025275 ENSIGN-BICKFORD - SPANISH FORK 05/31/04 Oxygen Completed

Jordan River / Utah Lake Spanish Fork River UT16020202-001 UT0025275 ENSIGN-BICKFORD - SPANISH FORK 05/31/04 Total Nitrogen Completed

Jordan River / Utah Lake Spanish Fork River UT16020202-001 UT0025275 ENSIGN-BICKFORD - SPANISH FORK 05/31/04 Total Rdx Completed

Cedar / Beaver Shoal Creek UT16030006-004 UT0025330 ENTERPRISE CITY WWTF 05/31/04 Total Residual Chlorine Completed

Jordan River / Utah Lake Jordan River UT16020204-001 UTL021636 S DAVIS CO SEWER - NORTH 09/30/04 Total Residual Chlorine Completed

Uinta Gully to Ashley Creek UT14060002-001 UT0021768 CIMA PETROLEUM. 01/31/06 TDS On Schedule

Weber Warren Canal & Weber River UT16020102-003 UT0021911 CENTRAL WEBER SEWER IMPROVEMEN 01/31/06 Dissolved Oxygen On Schedule

Weber Warren Canal & Weber River UT16020102-003 UT0021911 CENTRAL WEBER SEWER IMPROVEMEN 01/31/06 Total Ammonia On Schedule

Jordan River / Utah Lake Soldier Creek UT14060007-009 UT0023680 CANYON FUEL CO., LLC - SOLDIER 03/31/06 TDS On Schedule

Jordan River / Utah Lake Soldier Creek UT14060007-009 UT0023680 CANYON FUEL CO., LLC - SOLDIER 03/31/06 Total Iron On Schedule

Bear Gully to Malad River UT16010204-006 UT0023850 NUCOR STEEL-DIV OF NUCOR CORP 03/31/06 TDS On Schedule

Bear Gully to Malad River UT16010204-006 UT0023850 NUCOR STEEL-DIV OF NUCOR CORP 03/31/06 Total Residual Chlorine On Schedule

Colorado River West Green River UT14060008-001 UT0025232 GREEN RIVER WTF 01/31/06 Total Residual Chlorine On Schedule

Uinta To Ditch Then to Ashley Creek UT14060002-002 UT0025348 WHITE MESA WASTEWATER LAGOONS 01/31/06 TDS On Schedule

Uinta To Ditch Then to Ashley Creek UT14060002-002 UT0025348 WHITE MESA WASTEWATER LAGOONS 01/31/06 Total Ammonia On Schedule

Uinta To Ditch Then to Ashley Creek UT14060002-002 UT0025348 WHITE MESA WASTEWATER LAGOONS 01/31/06 Total Selenium On Schedule

2002 303(d) List of  Updes Tmdls

Bear River Malad River UT16010204-006 UT0020303 TREMONTON CITY CORP 03/31/03 Oxygen Dissolved Completed

Bear River Malad River UT16010204-006 UT0020303 TREMONTON CITY CORP 03/31/03 Chlorine Total Residual Completed

Bear River Ditch to Cub River UT16010202-007 UT0020907 RICHMOND- CITY 09/30/03 Oxygen Dissolved Completed

Bear River Ditch to Cub River UT16010202-007 UT0020907 RICHMOND- CITY 09/30/03 Chlorine Total Residual Completed
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Bear River Bear River Bay-gsl UT16010204-002 UT0021148 PERRY CITY 12/31/03 Chlorine Total Residual Completed

Bear River Bear River Bay-gsl UT16010204-002 UT0021148 PERRY CITY 12/31/03 Ammonia Nitrogen (N) Completed

Cedar / Beaver River Unnamed Dry Wash Undefined UT0025062 AMERICAN AZIDE CORPORATION 11/30/02 Milligrams per Liter Completed

GSL Desert / Columbia Blue Lakes to Great Salt Lake Undefined UT0021130 GRANTSVILLE CITY 01/31/04 Ammonia Nitrogen (N) Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Cadium Total Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Copper Total Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Lead Total Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Zinc Total Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Nitrogen Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Solids Total Dissolved Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Mercury Total Recoverable Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Cyanide Total (as CN) Completed

GSL Desert / Columbia Mercur and Manning Creeks Undefined UT0023884 BARRICK MERCUR GOLD MINES INC 12/31/02 Sulfate Total Completed

Jordan River / Utah Lake Oil Drain Canal Undefined UT0000175 CHEVRON U.S.A. INC 12/31/02 Hexavalent Chromium Completed

Jordan River / Utah Lake Oil Drain Canal Undefined UT0000175 CHEVRON U.S.A. INC 12/31/02 Total Chromium Completed

Jordan River / Utah Lake Oil Drain Canal Undefined UT0000175 CHEVRON U.S.A. INC 12/31/02 Total Recoverable Phenolics Completed

Jordan River / Utah Lake Oil Drain Canal Undefined UT0000175 CHEVRON U.S.A. INC 12/31/02 Ammonia Nitrogen (N) Completed

Jordan River / Utah Lake Oil Drain Canal Undefined UT0000175 CHEVRON U.S.A. INC 12/31/02 Total Sulfide Completed

Jordan River / Utah Lake Unnamed Ditch to C-7 Ditch Undefined UT0000701 VARIAN X-RAY TUBE PRODUCTS 03/31/03 Zinc Total Recoverable Completed

Jordan River / Utah Lake Unnamed Ditch to C-7 Ditch Undefined UT0000701 VARIAN X-RAY TUBE PRODUCTS 03/31/03 Copper Total Recoverable Completed

Jordan River / Utah Lake Dry Creek UT16020202-035 UT0020109 SPANISH FORK CITY CORP 07/31/02 Oxygen Dissolved Completed

Jordan River / Utah Lake Dry Creek UT16020202-035 UT0020109 SPANISH FORK CITY CORP 07/31/02 Chlorine Total Residual Completed

Jordan River / Utah Lake Dry Creek UT16020202-035 UT0020109 SPANISH FORK CITY CORP 07/31/02 Ammonia Nitrogen (N) Completed

Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020249 SALEM CITY CORP 11/30/02 Oxygen Dissolved Completed
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Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020249 SALEM CITY CORP 11/30/02 Chlorine Total Residual Completed

Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020249 SALEM CITY CORP 11/30/02 Ammonia Nitrogen (N) Completed

Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020427 PAYSON CITY 10/01/02 Arsenic Total Completed

Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020427 PAYSON CITY 10/01/02 Oxygen Dissolved Completed

Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020427 PAYSON CITY 10/01/02 Chlorine Total Residual Completed

Jordan River / Utah Lake Beer Creek UT16020202-027 UT0020427 PAYSON CITY 10/01/02 Ammonia Nitrogen (N) Completed

Jordan River / Utah Lake Spring Creek UT16020202-003 UT0020834 SPRINGVILLE- CITY OF 06/30/02 Oxygen Dissolved Completed

Jordan River / Utah Lake Spring Creek UT16020202-003 UT0020834 SPRINGVILLE- CITY OF 06/30/02 Chlorine Total Residual Completed

Jordan River / Utah Lake Spring Creek UT16020202-003 UT0020834 SPRINGVILLE- CITY OF 06/30/02 Ammonia Nitrogen (N) Completed

Jordan River / Utah Lake Powell Slough Undefined UT0020915 OREM CITY CORP 03/31/04 Oxygen Dissolved On Schedule

Jordan River / Utah Lake Powell Slough Undefined UT0020915 OREM CITY CORP 03/31/04 Chlorine Total Residual On Schedule

Jordan River / Utah Lake State Canal to Farmington Bir UT16020102-050 UT0021636 S DAVIS CO SEWER - NORTH 07/31/03 Oxygen Dissolved Completed

Jordan River / Utah Lake State Canal to Farmington Bir UT16020102-050 UT0021636 S DAVIS CO SEWER - NORTH 07/31/03 Chlorine Total Residual Completed

Jordan River / Utah Lake State Canal to Farmington Bir UT16020102-050 UT0021636 S DAVIS CO SEWER - NORTH 07/31/03 Nitrogen Completed

Jordan River / Utah Lake Millrace Creek UT16020203-029 UT0021717 PROVO CITY CORP 12/31/03 Oxygen Dissolved Completed

Jordan River / Utah Lake Millrace Creek UT16020203-029 UT0021717 PROVO CITY CORP 12/31/03 Chlorine Total Residual Completed

Jordan River / Utah Lake Millrace Creek UT16020203-029 UT0021717 PROVO CITY CORP 12/31/03 Nitrogen Completed

Jordan River / Utah Lake Oil Drain Canal Undefined UT0021725 SALT LAKE CITY CORP-WASTE WATER 09/30/03 Chlorine Total Residual Completed

Jordan River / Utah Lake Jordanelle Reservoir UT16020203-026 UT0022403 UNITED PARK CITY MINES 06/30/02 Zinc Total Recoverable Completed

Jordan River / Utah Lake Jordanelle Reservoir UT16020203-026 UT0022403 UNITED PARK CITY MINES 06/30/02 Aluminum Total recoverable Completed

Jordan River / Utah Lake Jordanelle Reservoir UT16020203-026 UT0022403 UNITED PARK CITY MINES 06/30/02 Lead Total recoverable Completed

Jordan River / Utah Lake Jordanelle Reservoir UT16020203-026 UT0022403 UNITED PARK CITY MINES 06/30/02 Copper Total Recoverable Completed

Jordan River / Utah Lake Jordanelle Reservoir UT16020203-026 UT0022403 UNITED PARK CITY MINES 06/30/02 Mercury Total Recoverable Completed

Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Copper Total Completed
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Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Lead Total Completed

Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Zinc Total Completed

Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Aluminum Total Completed

Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Benzene Completed

Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Nitrogen Completed

Jordan River / Utah Lake Coon Creek Undefined UT0024546 ALLIANT TECHSYSTEMS 08/31/02 Phosphorus Total Completed

Jordan River / Utah Lake Storm Drain to Mill Creek Undefined UT0024767 RUBBER ENGINEERING 02/24/04 Copper Total On Schedule

Jordan River / Utah Lake Storm Drain to Mill Creek Undefined UT0024767 RUBBER ENGINEERING 02/24/04 Lead Total On Schedule

Jordan River / Utah Lake Hobble Creek UT16020202-001 UT0025283 ENSIGN-BICKFORD - HOBBLE CREEK 01/31/03 Oxygen Dissolved Completed

Jordan River / Utah Lake Hobble Creek UT16020202-001 UT0025283 ENSIGN-BICKFORD - HOBBLE CREEK 01/31/03 Nitrogen Completed

Jordan River / Utah Lake Hobble Creek UT16020202-001 UT0025283 ENSIGN-BICKFORD - HOBBLE CREEK 01/31/03 RDX Total Completed

Jordan River / Utah Lake Utah Lake Undefined UT0025321 SARATOGA SPRINGS 03/31/04 Chlorine Total Residual On Schedule

Sevier River Sevier River UT16030003-012 UT0025291 SALINA CITY SANITARY SEWER LGN 07/31/02 Oxygen Dissolved Completed

Sevier River Sevier River UT16030003-012 UT0025291 SALINA CITY SANITARY SEWER LGN 07/31/02 Chlorine Total Residual Completed

Sevier River Sevier River UT16030003-012 UT0025291 SALINA CITY SANITARY SEWER LGN 07/31/02 Ammonia Nitrogen (N) Completed

Uinta Basin Duchesne River UT14060003-006 UT0020095 DUCHESNE CITY CORP 06/30/02 Chlorine Total Residual Completed

Uinta Basin Duchesne River UT14060003-006 UT0020095 DUCHESNE CITY CORP 06/30/02 Total Dissolved Solids Completed

Weber River Drain to Great Salt Lake Undefined UT0021326 PLAIN CITY CORPORATION 12/31/03 Chlorine Total Residual Completed

Weber River Ditch to Farmington Bay Undefined UT0021741 N DAVIS CO SEWER DIST 01/31/03 Chlorine Total Residual Completed

Weber River Ditch to Farmington Bay Undefined UT0021741 N DAVIS CO SEWER DIST 01/31/03 Ammonia Nitrogen (N) Completed

Weber River Ditch to Farmington Bay Undefined UT0021741 N DAVIS CO SEWER DIST 01/31/03 Mercury Total Completed

Weber River Stone Creek to State Canal UT16020102-46 UT0024210 AIR PRODUCTS & CHEMICAL INC 09/30/03 Chlorine Total Residual Completed

Weber River Stone Creek to State Canal UT16020102-46 UT0024210 AIR PRODUCTS & CHEMICAL INC 09/30/03 Solids Total Dissolved Completed

Weber River Marsh to Silver Creek UT16020101-020 UT0024414 SNYDERVILLE BSID-SILVER CREEK 08/31/02 Oxygen Dissolved Completed
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Weber River Marsh to Silver Creek UT16020101-020 UT0024414 SNYDERVILLE BSID-SILVER CREEK 08/31/02 Ammonia Nitrogen (N) Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Arsenic Total Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Boron Total Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Cadium Total Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Chromium Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Copper Total Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Lead Total Completed

Weber River Salt Lake Canal Undefined UT0025305 HEXCEL CORP. - SL OPERATIONS 08/31/02 Selenium Total Completed

West Colorado River Grimes Wash UT14060009-007 UT0022896 PACIFICORP   WILBERG 10/31/02 Total Iron Completed

West Colorado River Grimes Wash UT14060009-007 UT0022896 PACIFICORP   WILBERG 10/31/02 Solids Total Dissolved Completed

West Colorado River Grassy Trail Creek Rest-1 UT14060007-012 UT0024759 SUNNYSIDE COGENERATION ASSOC. 07/31/02 Chromium Total Completed

West Colorado River Grassy Trail Creek Rest-1 UT14060007-012 UT0024759 SUNNYSIDE COGENERATION ASSOC. 07/31/02 Zinc Total Completed

West Colorado River Grassy Trail Creek Rest-1 UT14060007-012 UT0024759 SUNNYSIDE COGENERATION ASSOC. 07/31/02 Oxygen Dissolved Completed

West Colorado River Grassy Trail Creek Rest-1 UT14060007-012 UT0024759 SUNNYSIDE COGENERATION ASSOC. 07/31/02 Chlorine Total Residual Completed

West Colorado River Grassy Trail Creek Rest-1 UT14060007-012 UT0024759 SUNNYSIDE COGENERATION ASSOC. 07/31/02 Solids Total Dissolved Completed

West Colorado River Cottonwood Creek UT14060009-007 UTG040003 PACIFICORP - TRAIL MTN. MINE 04/30/03 Total Iron Completed

West Colorado River Cottonwood Creek UT14060009-007 UTG040003 PACIFICORP - TRAIL MTN. MINE 04/30/03 Total Dissolved Solids Completed

West Colorado River Gordon Creek UT14060007-006 UTG040004 MOUNTAIN COAL COMPANY 04/30/03 Total Iron Completed

West Colorado River Gordon Creek UT14060007-006 UTG040004 MOUNTAIN COAL COMPANY 04/30/03 Total Dissolved Solids Completed

West Colorado River Gordon Creek UT14060007-006 UTG040005 SAVAGE INDUSTRIES 04/30/03 Total Iron Completed

West Colorado River Gordon Creek UT14060007-006 UTG040005 SAVAGE INDUSTRIES 04/30/03 Total Dissolved Solids Completed

West Colorado River Huntington and Bear Creeks UT14060009-003 UTG040006 CO-OP MINING--BEAR/TRAIL 04/30/03 Total Iron Completed

West Colorado River Huntington and Bear Creeks UT14060009-003 UTG040006 CO-OP MINING--BEAR/TRAIL 04/30/03 Total Dissolved Solids Completed

West Colorado River Gordon Creek Wildcat UT14060007-005 UTG040007 ANDALEX RESOURCES-CENTENNIAL 04/30/03 Total Iron Completed
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West Colorado River Gordon Creek Wildcat UT14060007-005 UTG040007 ANDALEX RESOURCES-CENTENNIAL 04/30/03 Total Dissolved Solids Completed

West Colorado River Deadman Creek UT14060007-007 UTG040008 ANDALEX RESOURCES-CENTENNIAL 04/30/03 Total Iron Completed

West Colorado River Deadman Creek UT14060007-007 UTG040008 ANDALEX RESOURCES-CENTENNIAL 04/30/03 Total Dissolved Solids Completed

West Colorado River Cottonwood Creek UT14060009-011 UTG040009 INTERWEST COAL MINING-HUNTER 04/30/03 Total Iron Completed

West Colorado River Cottonwood Creek UT14060009-011 UTG040009 INTERWEST COAL MINING-HUNTER 04/30/03 Total Dissolved Solids Completed

West Colorado River Price River UT14060007-014 UTG040010 NEICO (CASTLE VAL RESOURCES) 04/30/03 Total Iron Completed

West Colorado River Price River UT14060007-014 UTG040010 NEICO (CASTLE VAL RESOURCES) 04/30/03 Total Dissolved Solids Completed

West Colorado River Grassy Trail Creek UT14060007-012 UTG040011 CANYON FUEL CO. LCC - BANNING 04/30/03 Total Iron Completed

West Colorado River Grassy Trail Creek UT14060007-012 UTG040011 CANYON FUEL CO. LCC - BANNING 04/30/03 Total Dissolved Solids Completed

West Colorado River Sowbelly Hardscrabble Price UT14060007-005 UTG040012 PLATEAU MINING CORP-WILLOW CK 04/30/03 Total Iron Completed

West Colorado River Sowbelly Hardscrabble Price UT14060007-005 UTG040012 PLATEAU MINING CORP-WILLOW CK 04/30/03 Total Dissolved Solids Completed

West Colorado River Horse Canyon UT14060007-012 UTG040013 (IPA) HORSE CANYON MINE 04/30/03 Total Iron Completed

West Colorado River Horse Canyon UT14060007-012 UTG040013 (IPA) HORSE CANYON MINE 04/30/03 Total Dissolved Solids Completed

West Colorado River Mud Creek/whiskey Creek UT14060007-002 UTG040019 LODESTAR ENERGY INC. 04/30/03 Total Iron Completed

West Colorado River Mud Creek/whiskey Creek UT14060007-002 UTG040019 LODESTAR ENERGY INC. 04/30/03 Total Dissolved Solids Completed

West Colorado River Dugout Creek UT14060007-012 UTG040020 CANYON FUEL CO. LCC - DUGOUT 04/30/03 Total Iron Completed

West Colorado River Dugout Creek UT14060007-012 UTG040020 CANYON FUEL CO. LCC - DUGOUT 04/30/03 Total Dissolved Solids Completed

West Colorado River North Fork Gordon Creek UT14060007-006 UTG040021 LODESTAR ENERGY INC. 04/30/03 Total Iron Completed

West Colorado River North Fork Gordon Creek UT14060007-006 UTG040021 LODESTAR ENERGY INC. 04/30/03 Total Dissolved Solids Completed

West Colorado River Grimes Wash UT14060009-010 UTG040022 INTERWEST MINING CO 04/30/03 Total Iron Completed

West Colorado River Grimes Wash UT14060009-010 UTG040022 INTERWEST MINING CO 04/30/03 Total Dissolved Solids Completed

2000 303(d) List of Updes Permit Tmdls
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Bear River Hansen Spring                UT0024872 Magic Valley Milk              05/30/00 Ammonia              
being reviewed
by EPA

Bear River Hansen Spring                UT0024872 Magic Valley Milk              05/30/00 Dissolved Oxygen   
being reviewed
by EPA

Bear River Hansen Spring                UT0024872 Magic Valley Milk              05/30/00 Temperature         
being reviewed
by EPA

Bear River Box Elder Creek              UT0022365 Brigham City Corp              06/30/00 Dissolved Oxygen 
being reviewed
by EPA

Colorado River West Quitchupah Creek             UT0022918 Canyon Fuel Co. Llc - Sufco    04/30/01 Iron                  
being reviewed
by EPA

Colorado River West Quitchupah Creek             UT0022918 Canyon Fuel Co. Llc - Sufco    04/30/01 Total Dissolved Solids
being reviewed
by EPA

Lower Colorado Virgin River                 UT0024686 St George City Corporation     07/31/01 Ammonia              

Lower Colorado Virgin River                 UT0024686 St George City Corporation     07/31/01 Dissolved Oxygen 

Lower Colorado Virgin River                 UT0024686 St George City Corporation     07/31/01 Silver                

Lower Colorado Virgin River                 UT0024686 St George City Corporation     07/31/01 Total Dissolved Solids
being reviewed
by EPA

Bear River Great Salt Lake UT0021148 Perry City 02/28/99 Chlorine Residual 
being reviewed
by EPA

Bear River Cutler Reservoir UT0021920 Logan City Corporation 10/31/98 Dissolved Oxygen 
being reviewed
by EPA

GSL/Columbia Blue Creek UT0024805 Thiokol Corporation 02/28/99 Aluminum
being reviewed
by EPA

GSL/Columbia Blue Creek UT0024805 Thiokol Corporation 02/28/99 Ammonia
being reviewed
by EPA

Jordan River / Utah Lake Utah Lake UT0020915 Orem City Corp 03/31/99 Ammonia 
being reviewed
(2004)
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Weber River East Canyon Snyderville Basin Sewer Imp. District 12/31/98 Ammonia
being reviewed
by EPA
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Appendix VII-A 
 

Responsiveness Summary 
 

Responsiveness Summary for Utah 2006 303(d) List of Impaired Waters 
 
Comment Letters Received: 
 

1. Central Davis Sewer District 
 
2. Great Salt Lake Alliance 
 
3. Great Salt Lakekeeper 
 
4. Salt Lake County 

a. Central Valley Water Reclamation 
b. South Valley Sewer District 
c. South Valley Water Reclamation Facility 
d. South Davis Sewer Improvement District 
e. Kearns Improvement District 

 
5. The Nature Conservancy of Utah 
 
6. Western Resource Advocates 
 
7. US Department of Interior—Fish and Wildlife Service 
 
 

 
 

 
 
Copies of letters received are listed prior to DWQ comments on issues raised. 
 
DWQ has not responded to the comment letter received from Central Davis Sewer District submitted with 
rationale in support of not listing Farmington Bay.  DWQ concurs with the observations and data submitted 
by Leland Meyers, P.E., District Manager contained in their letter.
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Response to comments received from Great Salt Lake Alliance 
Letter dated February 20, 2006 

 
 
Comment: 
 
The commenter addressed the pertinent information with regard to the Clean Water Act by citing the section of the United 
State Code and 40 C.F.R. and has proposed that Farmington Bay and the Great Salt Lake should be placed on the 303(d) 
list for a number of reasons (See Comment). 
 
Response: 
 
Although the commenter raised several issues related to nutrients, eutrophication and health advisories based on the 
consumption of two species of waterfowl as justification for listing the above waters, the Division of Water Quality has 
determined that it would be presumptive to list either Farmington Bay or the Great Salt Lake on the 2006 303(d) list.   
 
The major rationale for not listing is the lack of water quality standards developed for either of the waters.  The Division of 
Water Quality has been working with various groups and has been working with a variety of stakeholders this past year to 
collect data and information on Farmington Bay and the Great Salt Lake.  Two committees, the Great Salt Lake Steering 
Committee and the Great Salt Lake Science Panel, were formed to assist in collecting and reviewing data from the current 
project(s) and to provide input into the development of water quality standards for both waterbodies.  The issues related to 
these waters are many and complex and need to be thoroughly evaluated before standards are established.  The Division 
of Water Quality strongly supports the process where all interested parties are involved in developing standards based on 
sound data and judgment that are both protective of the resource and address potential issues related to municipal and 
industrial development and public interest. 
  
DWQ is not required to list either water body on the 303(d) list due to the concerns raised in your comments related to 
eutrophication and health advisories.  In addition, other questions such as the cumulative effect of wastewater treatment 
plants, the effect of cumulative storm water entering the lake, cumulative effects of streams, issues related to population 
growth can be addressed through the committees and stakeholders that are contributing both time, resources, and money 
to learn more about the complex ecosystems that exist and what will be needed to be implemented beyond just standards 
to protect and enhance them.  
 
The fact that the DWQ has chosen not to list either waterbody does not mean that we are not cognizant of the issues 
raised to protect the lake and its environs nor does it mean that steps will not be taken to ensure the current beneficial 
uses are defined and protected.  However, the DWQ firmly believes that the best approach to the issues is to finish the 
current studies and assess them as a step towards developing standards. This will ensure that the standards are 
established based up enough data and on good science.  
 
The following section addresses specific issues raised by the commenter: 
 
1. Farmington Bay and the Great Salt Lake should be listed because of health consumption advisories 

based on levels of mercury that have been identified in two species of waterfowl.   
  
The DWQ has never established a defined a methodology for listing waters based upon fish and waterfowl advisories.  
Health advisories have been used in conjunction with water quality data to support listings.  DWQ staff have reviewed 
several states listing criteria for fish and wildlife consumption advisories and discovered variation applying the information 
in conjunction with such things as levels of contamination, creel counts, age classes, fishing pressure, and other things to 
determine whether to list a specific waterbody where health advisories exist.  
 
DWQ is considering that listing methods should also incorporate some function related to migratory habits of fish and 
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waterfowl too.  Due to lack of a formalized process involving the examples cited, DWQ has decided not to list any 
additional waters based solely upon advisories until it has developed a formalized listing methodology that will include 
issuance of health advisories.  It is DWQ’s intent to develop such a methodology as quickly as possible soliciting input 
from those groups and other interested parties as we move forth in gathering additional data and information essential for 
the methodology foundation. This, in no way, lessens the concerns the DWQ has about the potential impacts of mercury 
or other toxics in the state.  The Division is currently involved with a variety of stakeholders in assessing and determining 
the potential impacts of mercury throughout the State and will continue to support this work and the development of 
appropriate methodology associated with listings based on health related issues. 
 
Comment: 
 
The commenter requests that Farmington Bay and its wetlands be included on the 303(d) list because it is not meeting 
beneficial uses of recreation, aquatic wildlife and aquatic life. 
 
Response:   
 
Open water area: 
 
The Division has been actively engaged in studies that characterize the pelagic (open water) and wetland ecosystems of 
Farmington Bay since 2003. As the reports by Dr. Wurtsbaugh and others have indicated, the pelagic ecosystem is 
extremely complex. The primary driver is salinity, with characteristic of large seasonal and annual fluctuations. Briefly, 
significant ecological responses to this fluctuation include: 1) The ability of air breathing predatory corixids (Trichocorixa 
verticalis) to flourish in the lower salinities of the bay whereas it is virtually absent in Gilbert Bay (south arm of Great Salt 
Lake).   Laboratory studies have indicated that corixid predation on brine shrimp is significant enough to cause the 
observed low populations in Farmington Bay. Predatory harpactacoid copepods are also able to flourish in Farmington 
Bay.  2) The salinity in Farmington Bay is occasionally low enough to allow the nitrogen-fixing Cyanobacterium Nodularia 
sp. to flourish whereas it is otherwise precluded by the high salinity of Gilbert Bay; 3) Lower salinity, by itself, has often 
been identified as the causative factor in reduced brine shrimp populations relative to Gilbert Bay. Therefore, although it is 
true that Farmington Bay is hypereutrophic, it has not yet been possible to identify impairment of beneficial uses that can 
be attributed to nutrients. Indeed, the brine shrimp are very tolerant to low dissolved oxygen and to high hydrogen sulfide 
concentrations, but we don’t yet know what acute and chronic values are appropriate for brine shrimp. And we don’t know 
the relative importance of water quality and predation by corixids or copepods in reducing shrimp populations. Perhaps 
most importantly, most of the waterfowl and shorebirds found foraging in Farmington Bay are in the shallow “sheet-flow” 
areas which constitute the transition between freshwater inflows and the hypersaline pelagic waters.  These zones are 
richly populated with corixids, midge larvae, amphipods and large cladocerans (Class Crustacea).  Documents attached 
by the commenter report phenomenal numbers of many important waterbird species foraging in these productive habitats. 
Indeed nesting American avocets and black neck stilts and their fledglings have been found to successfully forage on 
primarily corixids and midge larvae in these transition zones.  
 
Wetland areas:  
 
Our ongoing intensive wetland studies are focused on potential impairment of functional attributes by nutrients. Our 
studies are including, sediment, water column and plant tissue nutrient concentrations, above-ground biomass, stem 
height, macrophyte species composition, periphyton and phytoplankton species composition, macroinvertebrate species 
composition and shorebird nesting and foraging success. Our macroinvertebrate and algal surveys are also including 
known sensitivity ranges of water quality parameters that occur in these wetland communities.  
 
We maintain that is one of the most comprehensive wetland studies ever conducted and particularly in reference to 
potential impairment by nutrients.  
 
As seen from the above and often conflicting information, it is premature to list Farmington Bay or its wetlands on the 
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303(d) list. We have not been able to identify any impairment thus far. However, additional and specific studies which we 
would like to perform are: 1) the palatability of Nodularia sp. to brine shrimp and cladocerans; and 2) the potential for 
Nodularia sp. to produce hepato- and neurotoxins and their subsequent potential impact on aquatic life and aquatic wildlife 
that utilize Farmington Bay. We are continuing to find resources to answer questions on the characterization of these 
waterbodies and as numeric criteria are defined and assessment methodology developed evaluations of these 
waterbodies will occur and if impairments exist they will be listed. 
 
 



 130 
 

Response to Great Salt Lakekeeper 
 
 
Jordan River Watershed Management Unit 
 
Comment:   
 

1) The proposed listings do not reflect recreational impacts caused by visible, floating, trash, garbage 
and solid waste (debris, junk, objects). 

 
Response:   
 

The Division of Water Quality has not established methodology for listing an assessment unit on the 303(d) list 
based upon the impacts to recreation by the visible, trash, garbage, and solid waste.  In addition, the 
descriptions provided by the commenter are of a general nature and do not provide sufficient information or data 
for the DWQ to use in a listing procedure.  Although the DWQ has decided not to list the segments of the Jordan 
River, the State Canal or the Surplus Canal based upon comments and information submitted.  We recognize 
that in order to control such nuisance a collaborative effort would need to be established with Salt Lake County 
and the cities within the valley to improve their enforcement of illegal dumping.   

 
Comment: 
 

2) The proposed listings do not reflect the recreational impacts caused by undesirable smells of the 
Jordan River resulting from the discharges at wastewater treatment facilities. 

 
Response:   
 

The commenter states that the Jordan River has developed a signature background smell that is unnatural and 
creates a negative impact to the 2B recreational uses of the river.  He further states that he has traced the origin 
back to the regional wastewater treatment facilities located in Salt Lake County.  Malodor issues, which may 
contribute to a nuisance condition, are outside the purview of Utah’s Water Quality Standards. 

 
Comment: 
 

3) The proposed listings do not include impairments found in the Surplus Canal and State Canal 
segments of the lower Jordan River System. 

 
Response: 
   

The State Canal does not have any beneficial use standards and the DWQ will address this issue in the triennial 
review.  Therefore, it will not be listed during this cycle.  The Surplus Canal will be listed for total dissolved solids.  

 
Comment:   
 

4) The proposed listings do not include habitat loss and modification impairments. 
 
Response:   
 

The commenter has referenced the impacts of  habitat and stream modifications and their affect on elevated 
waterbody temperature, lower dissolved oxygen, and reduction in wildlife populations, and has requested that the 
entire Jordan River and the Surplus Canal be listed but has not provided any information or data that document 
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that these effects.  Where the DWQ has listed segments of the Jordan River for dissolved oxygen and 
temperature impairments, all possible effects including habitat and stream modifications will be evaluated in the 
TMDL process.  The DWQ will not list the entire Jordan River or the Surplus Canal for habitat loss and 
modification impairments without sufficient data and information to assess the impacts.  Habitat modifications 
such as riparian habitat loss can be listed as causes of impairment but TMDLs are not required to address these 
causes under the federal Clean Water Act. 

 
Comment: 
 

5) The proposed listing for E. coli is not complete. 
 
Response:   
 

The DWQ has listed all segments for E. coli where data had been collected and the assessment was based 
upon the U. S. Environmental Agency’s recommended sampling protocol and analysis for impairment.  Only 
those segments that met the criteria for listing are listed.  As for Segment-4 of the Jordan River, it will be 
included in the TMDL evaluation of E. coli even though it is not listed because it can be a source of E. coli that is 
contributing to the downstream impairment. 

 
Comment:  
 

6) Dissolved oxygen listings are not consistent. 
 
Response: 
 

Upon review of the 303(d) list, the DWQ discovered that there were two errors in the listing of the Jordan River 
segment 1.   The first error was that the segment is not classified as 3C and the second error was the omission 
of the Class 3D.  The 303(d) list has been edited to correct these errors.  As stated before, the State Canal does 
not have any standards and the DWQ or others may address this issue in the triennial review. 

 
Comment: 
 

6) TDS listings are not consistent. 
 

Response:  After reviewing the data it was determined that segment-4 of the Jordan River be added to the list as 
being impaired by TDS.  Segments 2 and 3 did not meet the requirements for listing, but will be evaluated during 
the TMDL process because downstream segments are impaired by TDS.   The DWQ will add the Surplus Canal 
to the list because of TDS violations. 
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Response to comments received from Jordan River Watershed Council POTW Advisory Group 
(South Valley Sewer District, South Valley Water Reclamation Facility, South Davis County Sewer 

Improvement District, Kearns Improvement District). 
In Letter dated February 19, 2006  

 
 
Response: 
 
After reviewing the comments provided by the above entities, it was apparent that the issues they are 
addressing apply to the Total Maximum Daily Load Analysis (TMDL) program for the Jordan River.  Questions 
and information included in the letter do not directly address issues related to the 303(d) listing process.  The 
information was passed on to the TMDL section for their review and incorporation into development of the 
Jordan River TMDL.  In addition it was suggested that they include these issues in dialogue with the entities 
submitting the comments.   DWQ recognizes their desire to participate in the development of the TMDL and 
recommends that they pursue active participation in the TMDL process to assure the points that were raised 
are addressed and included to the extent feasible within the TMDL process.  
 
Under current regulations, dissolved phosphorus cannot be considered in the listing process without linkage to 
a specific water quality standard.  Total phosphorus is an indicator of pollution utilized in determining 
impairment.  Segments are not placed on the 303(d) list unless there is other data that confirms that total 
phosphorus is a contributing factor to the impairment of a stream or lake.   
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Response to comments received from The Nature Conservancy of Utah 
In Letter dated February 21, 2006 

 
 

Comment:    
 
The Nature Conservancy encouraged DWQ to list Farmington Bay and the Great Salt Lake as a first step in a larger 
public/private effort to understand what information and actions are required to ensure that these invaluable resources 
are not irreparable damaged by human actions today, but continue to function for the dual purposes of wildlife 
conservation and human use for generations to come. 
 
Response:   
 
As previously discussed to other commenters, DWQ supports the effort to acquire background data, establish or 
modify water quality standards and then evaluations of mentioned waters in an effort to assess potential impairment.  
At the appropriate time action will then be undertaken to list or not list based upon scientific rationale and Utah Water 
Quality Standards. 
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Response to Comments Received from Western Resource Advocates 
In letter dated February 20, 2006 

 
 
Comment: 
 
I. Impairment of Farmington Bay and Great Salt Lake 

 
Reaffirmation and support of the petition by the Great Salt Lake Alliance to request the listing of Farmington Bay 
and the Great Salt Lake 

 
Response: 

See response documented in response to comments received from the Great Salt Lake Alliance 
 
Comment: 
 
II. Lack of 305(b) Data 
 

The commenter states that the draft list was handicapped by the fact that the data used to draft the listing were 
not based on available data from Volume I of the Integrated Report.  In addition, they requested that DWQ 
coordinate the joint release of these volumes in the future in order to allow meaningful public input. 

 
Response:  
 

Volume II of the Integrated Report, which is commonly referred to as the 303(d) list, does not contain the data 
that the assessments for the report and the list were based on.  It describes the areas that were assessed and 
the results of the Division of Water Quality’s assessment.  The results are presented in tabular and graphical 
form.  It includes information on the number of stream miles fully supporting or not supporting their beneficial 
uses.  Included in the report are maps of delineating stream beneficial use designations and the assessment 
categories that stream segments were assigned to after the assessment.  The raw data used for assessments 
are available to the public through STORET as the commenter noted or can be requested from the DWQ.   DWQ 
concludes that the data were available to the public for review but appreciates the concern and hopes this 
information will clarify our process. 
 
DWQ is committed to submission of an Integrated Report during the next cycle (2008).  Both the 305(b) report 
section of the Integrated Report and the 303(d) list will be available at the same time for the 2008 listing cycle. 
 

 
Comment: 
 
III. 5B Delistings 
 
Bacteriological delisting of Spring Creek. 
 

The commenter suggests that the delisting was incorrect because it was not based on evidence of the standards 
being met. 

Response: 
 

DWQ made an error in requesting the delisting of Spring Creek for bacteria.  A Total Maximum Daily Load 
analysis has been completed and approved for Spring Creek with one of the parameters of concern as bacteria.  
Therefore, the DWQ will place it in Category 4A, indicating that the impaired segment has a completed and 
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approved TMDL.  Current data indicates the stream is still impaired, but efforts are underway to reduce, abate or 
eliminate sources of defined pollutants.  In future evaluations of Spring Creek, the new E. coli standard will be 
used in assessing the stream with the adoption of associated E. coli criteria. 

 
Temperature delisting for numerous reservoirs and lakes 
 
 
Comment: 
 
 Inadequate support presented for delisting. 
 
Response: 
 

DWQ maintains that calculation of the reservoir-specific heat budget is the most scientific approach to 
determining the potential for a reservoir to maintain or restore adequate temperature to support a 3A (cold water) 
fishery. This new information has been vital in our assessment of the efficacy and appropriateness in performing 
a TMDL for temperature. In each case, there is a net addition of several billion calories of heat per month by 
solar radiation. Hence, the substantial heat loss from evaporative cooling or blending with tributary water is easily 
overwhelmed. Also notable, tributaries are concurrently at seasonal low (summer) flows. In addition, in most 
cases, these reservoirs are or have become shallow with summer withdrawal and not strongly stratified. Hence, 
radiant heating occurs over broad littoral zones or even the entire sediment surface. In one noted exception, 
Porcupine Reservoir, the dam is managed for a hypolimnetic withdrawal. This type of withdrawal allows the cool 
tributary water to under-flow the warm epilimnion (rather that mixing with it or discharging it), in order to maintain 
the desired 3A fishery downstream. The commenter should also keep in mind that all of these waterbodies are 
“unnatural” storage reservoirs built on small streams that experience only seasonal (spring) high flows. Hence, 
the purpose of these reservoirs was not to create a coldwater fishery, but rather to store water for irrigation and 
culinary use.  In turn, during severe summer drawdown, reducing or eliminating a cool hypolimnetic refuge is 
“normal”.   
  
In addition the CWA does not require the development of TMDLs for flow or habitat alteration related 
impairments.  Part of the evaluation of temperature regimes within a reservoir would also include inflow water 
temperatures and potential for reduction of those temperatures through habitat improvements. 

Comment: 
 
IV. 5D Lakes and Reservoirs 

The commenter contends that lakes and reservoirs cannot be placed in Category 5D but should be included 
in Category 5A, 303(d) list.  The commenter contends that the assessment method used is not appropriate 
for 303(d) decision making.  

 
Response: 
 

The DWQ places lakes and reservoirs that fluctuate between meeting state standards and not, from year to year, 
into this category.  The lakes or reservoirs in this category are not being ignored by following this procedure. 
Rather, this procedure recognizes the annual variability in the response indicators (assessment criteria) that are 
measured. Together with long-term trend data, our assessment is aimed at responsibly identifying true 
impairment rather than falling into the trap of cycling on and off of the 303(d) 5A list. This would only add further 
confusion and perhaps unnecessary time and expense of performing a TMDL. For further clarification, we are 
equally stringent in requiring a reservoir to meet water quality standards for two consecutive reporting cycles 
before it would be removed from the category 4A list.   
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Comment:  
 
VI.  Category 4A 
 

DWQ seems to make a contradictory statements regarding Category 4A.  “For example, because there is a 
water quality standard for temperature is essentially to maintaining proper temperature is essentially to 
maintaining beneficial uses, it is inappropriate to delist waters that when temperature standards are not met.” 

 
Response: 
 

The DWQ agrees that the paragraph was contradictory and confusing due to grammatical errors.  The statement 
has been changed to read, “Water quality impairments caused by pollution, i.e., habitat alterations, flow 
alteration, will be listed in Category 4C, impaired, but a TMDL is not required for this type of impairment. (Page 
II-1, paragraph 5). 
 
In addition the commenter then went on to imply that this category could not be used for temperature impaired 
waters.   

 
Response: 
 

This is correct and the DWQ does not contend in this paragraph that temperature impaired waters could be 
placed in this category.  Elevated temperature is considered a pollutant and requires a TMDL when violation of 
the water quality standards results.  However, it should be noted DWQ has always placed impairments based on 
pollutants in Category 5A. 

 
 
Comment: 
 
VII. Category 3  
 

The commenter states “It is unclear whether Category 3 will include AUs for which little or no water quality 
monitoring data exists…………However, the fact that a water is not on the list is used by entities such as federal 
land mangers to suggest that the water is meeting its beneficial uses.”  Later in their comment they urge DWQ to 
develop a list within Category 3 indicating waters that qualify for this category that presumably would be 
somewhere in the Integrated Report. 

 
Response: 
 

The reasons for placing Assessment Units in Category 3 are clearly defined in the text of the 303(d) list (Page II-
4) under Category 3.  Assessment Units (AUs) for which there are no data or insufficient data to make a 
determination of use support for all of its assigned beneficial uses are placed in this category and a list is 
included in the 305(b) report. 
 
As to the latter portion of this commenter’s concern suggesting federal agencies interpret and use the fact 
that since these waters are not listed as impaired waters they suggest that a water is not impaired and use 
this concept in their analysis is beyond the scope of our listing process.  When waters qualify as Category 3 
waters, the DWQ does not assume nor should anyone else assume that a water is either meeting or not 
supporting its beneficial uses.  DWQ considers the recommendation of establishing a formal Category 3 list 
a good idea and will look to incorporate such a list in the 2008 Integrated Report to the extent these waters 
have been defined. 
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 Response to comments received from U. S. Fish and Wildlife Service 
Letter dated February 21, 2006 

 
 
Huntington Creek 
 
Comment: 
Once again, we encourage the Division of Water Quality to collect additional data for Huntington Creek below the Highway 
10 crossing .We also recommend that studies to address salinity (whether ongoing or planned) in Huntington creek, 
nearby irrigation systems, and at Desert Lake WMA also investigate selenium. 
 
Response: 
After further review of the data, we concur with your comments and will include Huntington Creek below U-10 on the list of 
impaired waters for Selenium.  Many of the listings for selenium are indicative of concentrations relatively low compared to 
the water quality standard.  As with all current listings for selenium DWQ will undertake a process to obtain additional 
water quality data using better techniques for sampling and analysis to provide justification for the current listing or for 
delisting based on this additional data.   
 
Mercury and Fish and Wildlife Consumption Advisories 
 
Comment: 
Once again, we recommend the State re-evaluate its decision to not list waterbodies with mercury consumption 
advisories. 
 
Response: 
The DWQ has never established a defined a methodology for listing waters based upon fish and waterfowl advisories.  
Health advisories have been used in conjunction with water quality data to support listings.  DWQ staff have reviewed 
several states listing criteria for fish and wildlife consumption advisories and discovered variation applying the information 
in conjunction with such things as levels of contamination, creel counts, age classes, fishing pressure, and other things to 
determine whether to list a specific waterbody where health advisories exist.  
 
DWQ is considering that listing methods shall also incorporate some function related to migratory habits of fish and 
waterfowl.  Due to a lack of a formalized process involving  examples cited, DWQ has decided not to list any additional 
waters based solely upon advisories until it has developed a formalized listing methodology that will include issuance of 
health advisories.  It is DWQ’s intent to develop such a methodology as quickly as possible soliciting input from those 
groups and other interested parties as we move forth in gathering additional data and information essential for the 
methodology foundation. This, in no way, lessens the concerns the DWQ has about the potential impacts of mercury or 
other toxics in the state.  The Division is currently involved with a variety of stakeholders in assessing and determining the 
potential impacts of mercury throughout the State and will continue to support this work and the development of 
appropriate methodology associated with listings based on health related issues. 
 
Comment: 
The preponderance of evidence to date suggests mercury is an element of concern for the open waters of the Great Salt 
Lake. 
 
Response: 
We understand your concern describing mercury as an element of concern within the Great Salt Lake.  In summary, as 
previously described, DWQ in conjunction with other stakeholders, including your office, is currently gathering additional 
data and studying the environs associated with the Great Salt Lake.  The presence of elevated mercury levels is one of 
the factors behind these investigations.  At the appropriate time, DWQ will conduct assessments based on water quality 
standards and defined methodology to evaluate use support. 
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Colorado River and Selenium 
 
Comment: 
We once again recommend these assessment units of the Colorado River between the state line and the confluence with 
the Green River be listed for selenium. 
 
Response: 
After further review of the data we concur with your comments and will proceed to include the Colorado River from the 
confluence of the Green River upstream on the list of impaired waters for selenium. 
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Response to comments received from U. S. Fish and Wildlife Service 
Letter dated February 21, 2006 

 
The Division thanks you for your review and comments on the 2006 303(d) List of Impaired Waters sent in 
your letter of February 15, 2006.   As you are aware from subsequent discussions relative to Farmington Bay 
and the Great Salt Lake, the Division agrees with the opinions and rationale presented in your letter regarding 
the addition of Farmington Bay and the Great Salt Lake to the current 303(d) List for 2006. 
 
In light of the intensive investigations currently underway on both the Great Salt Lake and Farmington Bay to 
both determine selected water quality standards (Selenium) and ascertain the beneficial use support of 
Farmington Bay, the Division agrees it would not be prudent at this time to list the Bay for nutrients or the 
GSL for mercury.  There are vital questions that need more complete answers.  We agree that the research  
must continue and the efforts underway lead by the Great Salt Lake Steering Committee must continue to 
assure that these valuable resources are fully understood and protected. 
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Introduction
The beginning of the new millennium marks 25 years of mining regulation in Utah.   Since its

start, reclamation of mined lands has been both 'trial and error' and heavily reliant upon application of
existing technologies for restoring game range, or seeding after wildfire and other land disturbances.  In
this 25 years, hundreds of diverse mined land disturbances have been restored and reclaimed by mine
operators and by agency effort cleaning up abandoned and bond-forfeited mines.  At every site, some
lesson was learned about how the next site could be done better.  This manual represents an attempt to
capture the very best methods which have been successful on the ground.   The work, the successes,
and the failures have all helped to write this guide.  We hope you will find this collective learning
experience of use in reclaiming your mine site.

How This Guide is Organized

This reclamation guide has two Parts.  The first part, with four chapters, is written in progressive
steps of the reclamation process from Shaping Land to final steps of Planting.  Part 2 of this Guide has
15 Technique Sheets which can be used as stand-alone Best Management Practices.   These were
designed to be used in a variety of ways, including inserting them into Mine Plans or handing to
contractors.

Your Part in This Publication

This guide is being presented electronically for ease of updating, cost containment and
distribution.  It is a living document subject to revision as a result of your input.  Please help us to make
it an even better resource as time goes on.

 It'll take another week to break down the
mine and put the mountain back in shape...Make 'er
appear like she was before we came...We've
wounded this mountain and it's our duty to close
her wounds. It's the least we can do to show our
gratitude for all the wealth she's given us.

 - "Howard" played by Walter Huston, in Treasure
of the Sierra Madre, 1948
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General Concepts

Earthwork and grading (or land shaping) in the reclamation phase of mining must
take into account that the land will have been disturbed twice, once in the mining phase and
again in the reclamation phase.  Major disturbances to land creates complex reactions
involving the geology, hydrology, soils, vegetation, land use, and the visual and aesthetic
values of the mine area.

Top concerns during earthwork
and grading are safety and erosion.
Stabilization of the mine area prior to and
during earthwork activities will help
eliminate failures as a result of land form
changes.  Secondary concerns are:

n Visual quality of the mine
and adjacent areas

n Wildlife habitat loss
n Degraded water quality
n Altered drainage patterns

Keep the following ideas in mind to plan mining and reclamation operations:

1. Planning Reduces Costs

Begin with the end in mind.Minimizing the amount of  land excavation and alteration
during mining operation yields a cost benefit
as well as lessening the impact to the
environment.  Earthwork (backfilling and
grading) accounts for up to 90% of
reclamation costs.  Plan carefully in the design
and mining phases to handle materials
once or as little as possible.  Backfilling done
at the end of mining can be the most
expensive reclamation technique.  Also,
mistakes made during mine development and
operation phases often compound themselves
during the reclamation phase.  The best way to
minimize grading impacts is by minimizing
grading itself.  Grading to avoid geologic
hazards can be reduced by working with an

engineering geologist or project engineer to develop sitespecific stabilization techniques.
Efforts to minimize grading for a site may require modifications to the project design or
scale of development.

Figure 1.1:  Major mining disturbances will affect visual
and aesthetic values.  Bingham Pit, Kennecott Copper.

Figure 1.2:  A hilfiker wall is used to contruct a
substation, reducing land disturbance.  Dougout
Mine.
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Access Roads

The biggest disturbance to many sites can come from the required road access
(Chapter 3, Section 4). Most local governments have developed standards for roadway
widths, grades, curve dimensions, etc., which are intended to provide safe access
to the site for regular vehicles and emergency equipment.  Significant site alteration
is often required to meet these standards.

As with many concerns, two mutually compatible approaches are:

n Carefully plan and consider access early in the planning process.
n Explore ways to design roads to minimize grading for transportation and

haulage equipment that will be used in conjunction with mining operations.

Excess material

Disposal of excess material can
increase surface disturbance.  If the
project only requires removal of material,
or making a cut, then careful dispersal of
excess material on-site will not only avoid
transportation costs, but can aid in later
reclamation.  Onsite disposal, however,
can cause site impacts by disturbing
additional area and possibly covering
productive habitat with the excess
material.  This can create a new source of
sediment and may cause water quality
degradation if the excess material is not
protected from drainage and runoff (Part 2).

Pits

Deal with pits during the mining phase.  State regulations prohibit the impoundment
of water in pit areas at the end of mining.  Mine planning should  address pit elimination
during mining to lessen the operator's financial impact for having to close an impoundment
at the reclamation phase (Chapter 1, Section 3).

2. Stabilize Your Site

Engineered structures may be needed for completing the mining and reclamation
process.  There are many engineering techniques to solve stability problems.  Complicated
stabilization should be completed by a certified engineering geologist and a registered
professional engineer.

Figure 1.3:  A gold heapleach operation will generatee
large amounts of excess material. Goldstrike Mine.
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Simple methods of stabilization involve:

n Extensive grading
n Slope alteration
n Hazard removal
n Soil stabilization

Choose the method of stabilization based upon evaluation of the type of hazard
involved, magnitude of the problem, potential
triggering mechanisms, threat to life and
property, and cost.

Slope alteration is a method of
stabilization that involves variations of the cut
and fill technique.  The stability of a slope is
increased by reducing the driving forces
(unloading or removing the top of the slope)
and/or increasing resistant forces (placement
of fill at the toe of the slope) along potential
failure surfaces.

Soil stabilization and soil improvement methods increase the load carrying capacity
of soils by physical or chemical alteration of the soil.  Soil improving and stabilizing
techniques include:

n Reinforced earth
n Geosynthetics
n Grouting
n Chemical treatment

These improvements result in
changes in soil properties of increased
strength, stiffness, compressibility,
cohesion, and improved ability to handle
runoff and precipitation.

3. Protect Your Site from Runoff

Establish control of surface runoff
and groundwater systems.  Maintain water
control through installation of surface and
subsurface drainage devices within and
adjacent to potentially unstable slopes.  In
landslide areas, drainage design is
especially important.  Control of surface
and groundwater flow is also important in

Figure 1.4:  Wire mesh and gunnite stabilize
the slope during the operation phase of
mining. SUFCO Mine.

Figure 1.5:  Diversion at top of slope during mining
phase will direct water away from the slope.  Failure
to maintain the diversion will result in breaching and
failure making these structures unsuitable for the
reclamation phase.  Hidden Valley Mine.
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minimizing erosion and siltation both on and off site.  A properly designed drainage system
should increase slope stability and decrease erosion and siltation.

Runoff and infiltration of water along a slope, or over a large cut face, can often be
reduced by planting vegetation on top of the slope or cut, as certain types of vegetation
anchor soils, which in turn reduces erosion.  A vegetative cover that does not require
irrigation must be chosen because the infiltration of the water from irrigation can result in
increased failure potential. Revegetation will be ineffective in stabilizing slopes where
movement has already begun.

Surface drains and/or landscape design are used to direct water away from the
head and toe of cut slopes and potential landslides.  This will reduce infiltration and erosion
in and along a potentially unstable mass.  Surface drains are instrumental in controlling
erosion of slopes and in drainage control adjacent to fill slopes.  Surface water control on
sites that are already developed may require construction of drains or paving of areas to
direct water away from slopes or a bluff.   In these situations, the only available drainage
control may be to contain and redirect runoff away from  the face and through channels or
pipes that extend to the toe of the slope.

4. Keep Drainage and Erosion Structures in Good working Order

Set up inspection and maintenance schedules for any installed structures such as
silt fences, drainage pipes, culverts, etc.  These structures can clog, pipes can corrode or
rupture, or otherwise fail and may lead to slope damage or failure, structural damage or the
need for extensive remedial grading.  The long-term effectiveness of a particular
engineered structure can be increased dramatically by developing and implementing
specific maintenance procedures.  If damage is noted on an inspection, complete any
repairs prior to the start of the next rainy season.  Additional inspections should  follow any
large storm event.

5. Keep Slope Safety Requirements in Mind

Safety regulations, both state and federal, do not allow for establishment of highwall
(the face, or open cut of exposed overburden and mined material) slopes greater than 45o.
Because of the instability of some geologic horizons, a 45o slope may be too steep.  Pay
attention to the geologic stability when planning reclamation and mining activities.
Professionals may be required for this.  Regulations have been put in place to provide a
safer environment for workers and equipment and for downslope users, be they residential,
recreational, agricultural or commercial.

In nature, soil can exist on a rather steep slope due to natural cementation and
compression during formation.  But, once an area is graded or excavated, then engineered
codes or standards will dictate what slopes and drainage configurations are necessary to
maintain safety.  These codes or standards have been developed from years of experience
and observation of what seems to be effective ways to create safe slopes.

6. Try to Achieve Natural Slopes

While keeping safety requirements in mind, unimaginative application of safety
standards can lead to a very orderly and unnatural looking landscape.  The visual result of
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regularly spaced terraces and down-drains, with runoff diverted into controlled channels, is
very stark and the dramatic relief is so extreme as to be undesirable.  In addition, natural
vegetation that had existed at the mine previously may not establish well on designed
slopes.

It is better to apply imagination and variability in the slope design to achieve a
natural landform while adhering to
engineering requirements.  The
common regulatory term for achieving
a natural landform is called
"Approximate Original Contour
(AOC)".  Specific AOC requirements
apply to different commodities mined,
but the concepts for earthwork and
grading are the same.

Natural looking topography can be achieved early on throughout the mining process by:

n A well planned extraction operation
n Having equipment operators fully understand the post-mining use of the

site.  Natural slopes can also be formed by mining to the prescribed safety
angles, or by the cut and fill method.   This is generally the most inexpensive
meansof reclamation.

n To re-create a  natural land form, a pre-mining slope inventory is the most
helpful.  Pre-mining topography maps should be the same scale and contour
interval as the post-mining contour maps (Resources). Pre-disturbed areas,
with no available pre-mining maps, can be graded to natural land form
by studying adjacent slopes and topographic features.

FIgure 1.6:  Minor drainages and ridge lines should be
continued from the undisturbed into the disturbed area.
Sunnyside Mine.
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Visual Considerations

Though biological, chemical, and geological concerns are important, the way a
reclaimed landscape looks is often equally significant to the public. This section discusses
the components of visual character and how it can be used to create aesthetically
appropriate reclaimed landscapes.

Attributes of Visual Character

It is important to effectively shape reclaimed mining lands so that they appear
natural.  This requires an understanding of how humans perceive landscapes.  The four
most important attributes of a scene's visual character are form, line, color, and texture.

Visual Attributes

n Form refers to the overall shape of a landform.  For example, tailings piles,
with even side slopes and flat tops usually contrast sharply with surrounding
natural landscape forms (Figure 1.7).

n Line is closely linked to form, but refers to a single, linear element in the
landscape as opposed to the overall form of an object.  A tailings pile often
has a distinct edge at the interface between the side slopes and the top of
the pile.  The edge forms a prominent line in the landscape. Naturally
occurring lines include ridgelines, avalanche chutes, streams, and exposed
geologic strata. Lines that occur in natural landscapes are usually not
straight.

n Color can help an object or landform blend into its surroundings or draw
attention as a prominent feature.  Color in a reclaimed landscape is created
by soil, rock material, and growing vegetation. It is important to closely match
soil, rock, and vegetation to those in adjacent areas.

n Texture is influenced by color and shadow differences.  The presence of
irregularities, scattered rocks, vegetation patterns, and micro-variations in
topography all create texture.  In many areas of Utah, slopes are strewn with
boulders of various sizes.  Reclaimed slopes, no matter how well they blend
in form, will be conspicuous if they are lacking the texture created by such
scattered boulders.  The same is true of texture differences created by a lack
of proper surface roughening or an overly simple and even distribution of
vegetation.
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Characterize the Surrounding Landscape

Begin land-shaping efforts with a visual survey of the surrounding landscape.
Conducting a survey will increase your chances of producing a more natural look when
finished.   The survey should include information about slope, vegetation, water, and other
outstanding features.

n Slope-include length and percent grade, presence and characteristics of
natural benches and the slopes shape (concave, convex, uniform, or
complex), spatial relationship to other landscape features, and the presence,
frequency, and size of boulders.

n Vegetation- included species composition, overall colors (which may vary
with season), density of cover, and patterns as they vary with slope, elevation,
aspect, or other variables.

n Water-include drainage configuration and patterns, wetlands and ponds, and
floodplain terraces.

n Other outstanding features-include cliffs, exposed geologic features, and
scree fields.

A large part of creating a natural-looking reclaimed landscape is to make sure the
expected components of the landscape, such as vegetation, rocks, and water, are present.
The remaining effort involves appropriately arranging and configuring those components.

Analyze the Viewshed

Analyzing the conditions by which the mine is viewed will often provide useful
insights toward developing an aesthetically pleasing landscape.  For larger, high profile
projects, this process may be a requirement mandated by law or demanded by the public.

Figure 1.7:  Form and color dominate this view of a series of very large wast rock piles.  Kennecott Copper.
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Be sure to answer the following questions when analyzing the viewshed:

1. From what areas can the mine be seen?  This task is frequently
accomplished by standing at the mine site and simply noting what parts of
the landscape are visible.  The projects viewshed is the places that are
visible from mine.

2. Who are the viewers?  Viewers' attitudes toward scenery will vary
considerably depending on their values. For instance, a tall quarry highwall
may be seen as beautiful by the residents who make their living from
operation, whereas the same highwall may be dangerous by a mother of
small children, or as an ugly environmental problem by a passing tourist.

3. Where are the viewers?  Is the mine visible from places where large numbers
of people live or gather?  Is it visible from scenic byways or overlooks?
Does the position of the viewers provide opportunities to frame or hide
certain aspects of the project?

4. What is the viewing distance for most viewers?  The focus of the visual
aspects of reclamation may change depending on the distance from which
the area is viewed.  Distant views are dominated by landscape form, but
form may take a back seat to texture and color in near views.

5. What is the duration of view for most viewers?  The amount of time a viewer
has to scrutinize a view may affect the reclamation strategy.  Motorists,
traveling past a project at highway speeds, will not have time to scrutinize the
details of a project. However, a resident of a nearby town will.

The combination of answers from these questions will provide guidance for the
creation of a reclaimed landscape that is responsive to the needs and concerns of the
viewers.

Application

Mining operations create
regular features in an irregular
landscape.  Waste piles, tailings piles,
highwalls, benches, terraces, and road
cuts are examples.  They all introduce
a combination of straight lines, smooth
slopes, and rectilinear forms in the
landscape.  When a natural-appearing
reclaimed landscape is a goal, those
features must be broken up and
blended with their surroundings.

Bad

Good

Figure 1.8:  Reclaimed slopes should be curved and irregular
in both plan and profile. (Taken from Norman et. al., 1996)
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Road cuts can frequently be reclaimed simply by using fill material on the downhill
side of the road to fill in the bench created for the road.  Visually, the important aspects are
to match the contour of the hillside without abrupt changes in grade, and to match adjacent
vegetation and geologic characteristics as close as possible.

Breaking up straight lines and long straight slopes simply involves responding to
adjacent landforms.   Most of these features can be removed, covered, or regraded to
make them blend effectively with their surroundings.  When dealing with unconsolidated
materials such as waste and tailings piles, the straight slopes should be graded to respond
to the contours of the area.  Generally, the reclaimed slopes should be curved and irregular
in both plan and profile (Part 2, Section 5). Continue ridgelines and drainages that pass
through the project area and create small depressions and hummocks within the reclaimed
slopes to enhance their natural appearance.  Though reclaimed slopes must be graded to
stable angles, interspersing occasional steeper sections will also help the slope blend with
its surroundings.

Occasionally, well-intentioned reclamation efforts will result in the creation of new
artificial lines in the landscape.  Perfectly straight project boundaries with abrupt or sharp
change in grade and drastically different vegetation, rocks, or soils emphasize the
difference between natural and reclaimed terrain.  To avoid these problems:

n Feather the edges of the project in a more sinuous line to blur the transition
between natural and reclaimed terrain.

n Create smooth, rounded grade transitions where the reclaimed contours
meet grade.

n Replicate natural surface conditions as closely as possible.  In forested
areas, cluster trees and shrubs randomly and create a height transition at the
perimeter of the disturbed area to help blur the line between natural and
reclaimed.

Figure 1.9:  Both photos show reclaimed slopes.  The left photo shows irregular topography, scattered
boulders, and a patchy vegetation pattern that help the slope blend with its surroundings.  (UP&L Carbon
Plant) However, none of the same attributes are present in the photo to the right, causing the slope to
contrast sharply with its natural surroundings.  (Royal Coal Pile).
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Highwalls and terraces constructed in consolidated rock are more difficult to
disguise than many other mining features.  Reclamation blasting can be used to create
chutes, spurs, scree slopes, and rough cliff faces on these sites.  Strategically placed
charges will break up sections of the cliffs and benches and produce slopes of loose rock,
resulting in a more natural-appearing cliff face.  As with other reclamation practices, create
landforms that relate and blend with those found naturally in the area.

The reclamation specialist must become familiar with reading the visual landscape
and be proficient in translating those observations into a reclamation strategy appropriate
for the project's unique landscape.  Create what you see around you.

Additional Details

Proper shaping of the reclaimed landform is only the first step toward an
aesthetically pleasing reclamation project.  Pay attention to color and texture after shaping
efforts have been completed.  Use plants, rocks, and other natural materials to match the
reclaimed surface with the surrounding natural areas. In some cases, grubbed trees and
brush can be reapplied to recontoured slopes to provide desired initial texture. Plant trees
and shrubs randomly or in clusters rather than in uniform rows.  Opportunities for other
innovative strategies may present themselves during the course of a project.
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Extraction Methods

Heap Leach

Heap leaching involves percolation of solutions through
low-grade ore for recovery of metals.  Leach solutions are
typically cyanide or sulfuric acid.  These chemicals are used
primarily to recover gold, silver, and copper.  The ore to be
leached ranges from run-of-mine materials, which undergo no
crushing or screening, to ore which has been crushed, and/or
agglomerated.   The ore is placed on a leach pad that sits on
top of a liner commonly made of a synthetic material or a
combination of synthetic materials and clay. Several examples
of leach pad systems are heap leach, valley fill leach, on-off pad
leaching, or vat leaching, depending on the physical characteristics of the leach pad.  Ore
to be leached is placed on the liner in lift thickness ranging from ten feet to several hundred
feet.  Leaching normally takes place as each lift is being placed on the pad.  The solution
percolates through the pile, dissolves the metals and collects at the base of the pile.  This
pregnant solution from the plant are circulated to barren ponds.  The solutions in the barren

pond are checked for
chemical levels and if the
levels are sufficient, the
solutions are then
reapplied to the material on
the leach pad.

Possible leaching operations facilities:

n one or more lined leach pads
n a lined pregnant pond
n a lined barren pond
n a lined overflow or makeup water pond
n solution management facilities
n pipeline networks
n metal extraction facilities
n reagent storage areas in addition to structures and facilities associated with

mining operations

agglomeration:  Adding
a minor amount of a
cement or lime mixture to
the ore to improve the
physical strength of the
ore and crushed material
to improve the percolation
of solutions.

Figure 1.10:  The ore is placed
on a liner and the solution
percolates through the pile.
Goldstrike Mine.
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Heapleach

Evaporated Ponds

Pregnant
Solution
Ponds

Process
Facility Barren Ponds

Assay Office

Pits

Crushing Facility
Waste
 Dumps

General
Offices

Figure 1.12:  Typical facilities at a leach operation.  Alagator Mine.
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Tasks for reclamation of leach operations:

n neutralization or rinsing of the leached ore
n extending liners, if necessary
n reshaping the rinsed ore
n capping the leached ore
n revegetation of the reclaimed mine site
n management of pad solutions during reclamation
n land application of excess solutions (approval of this option is dependent on

solution analyses)
n evaporation of excess solutions
n solution management after reclamation
n removal of structures and facilities and reclamation of the areas
n characterization and appropriate disposal of pond sediments
n regrading and reclaiming pond areas
n regrading and revegetating access roads.

Possible complications in reclamation:

n toxicity of the leached ore
n inability to neutralize the leached ore
n liner failures
n instability of leach dumps
n drain down solutions which exceed standards
n excessive solutions

Before reshaping

After reshaping

Figure1.11:  Reshaping and revegetating
waste dumps are part of the reclamation
process.  Goldstrike Mine.
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Rinsing and Neutralizing

If possible, the rinsing and neutralizing of the leached ore should take place in
gradual phases during active operations to help defray costs of reagents and solution
handling.  Operations with multiple leach pads may be rinsing or reclaiming leach pads
while still actively leaching other leach pads.  Rinsing may take months or years to
complete, and best results can be achieved through a series of rinse and rest cycles.
Rinsing could be as simple as applying fresh water through the distribution system or as
complex as treating the heap with a chemical solution and running the recovered solution
through a neutralization circuit.  The solutions that come off the lined areas must meet the
standards of the agency regulating surface or groundwater at the site before the leach pad
material can be considered rinsed.

Grading

The rinsed ore may require
grading to achieve a more desirable
configuration prior to capping and
revegetating.  During initial operations, the
ore should be placed on the pad in a
configuration which minimizes grading
during final reclamation.  Final reclamation
should be considered when the leach pad
is initially engineered and designed.  A
slope angle of three horizontal to one
vertical (3H:1V) or less is desirable from a
revegetation standpoint.  This slope angle
will also be accessible for most heavy
earth moving equipment.  However, a slope angle greater than 3H:1V may be considered
to minimize the surface collection of precipitation and reduce slope length.  These
opposing concepts should be balanced against the long range reclamation success of the

feature.  Regrading the slopes of
leached ore may or may not require the
extension of synthetic liners below the
regraded materials.  This will depend
on the constituent levels of the pad
material and the view of the regulatory
agency.  Slope configuration will
contribute to successful revegetation,
stability, and minimized infiltration.
Interim measures may be required to
handle precipitation until the reclaimed
surfaces have sufficient vegetation to
prevent erosion.

Figure 1.13:  Heap leach operation prior to grading.
Goldstrike Mine.

Figure1.14:  Heap leach operation after grading.  Pits are
backfilled and leach pads reshaped to blend into
surrounding topography.  Goldstrike Mine.
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Capping

After the leached ore is regraded, the ore may require the placement of an
engineered cap if the leached ore is toxic.  The cap design may include a clay or synthetic
liner, a capillary barrier, subsoil and topsoil, or armoring.  The physical characteristics and
toxicity of the leached ore will dictate capping design.  The more complex the cap design,
the more expensive the reclamation.  Sampling and analysis of the leachate effluent and
pad material will be used to design the cap.  The regraded ore surface should be left in a
rough condition to improve stability and cohesion between the ore and cap or soil layer.
The cap design for non-toxic ore includes a subsoil layer covered by a soil layer.  A
capillary break is often desirable between the ore and subsoil layers. A soil depth of 12
inches or more is desirable, but the characteristics of the subsoil may allow a shallower
depth of soil.  The final surface should have surface roughness to improve retention of
seed, and soil, while minimizing erosion.  The rough surface will also increase the water
retention from precipitation.  This surface roughness may increase retention and infiltration
of precipitation until a sufficient amount of vegetation has grown.  These opposing
concepts of water retention versus water shedding will need to be weighed based on the
site-specific conditions.

Solutions Management

During reclamation and after completion of the seeding, the leached ore will
continue to produce solutions.  The volume of solutions will generally decrease over time.
These solutions must be collected, analyzed, and retained or disposed.  The actual
handling of these solutions will be driven by their analysis and volume.  Water management
may be as simple as creating a passive infiltration system or as complex as retention and
treatment of the solutions.  Other options include passive or aggressive evaporation, land
application, or passive treatment through a bioreactor system.  Water management may
require ongoing sampling and analysis.  The duration of sampling and analysis may be
short-term or long-term, depending on the site conditions, chemistry of the water, and
decisions of regulatory agencies.  Facilities that must remain for solutions management will
require reclamation after satisfying release criteria.  Post-mining solutions management
facilities should be designed with final reclamation in mind.

Post-Closure Monitoring

The leaching operation will require monitoring after reclamation has been
completed until the site is released.  Reclaimed leach pads must be examined for signs of
instability, poor vegetation success, and toxicity.  The post-closure solutions management
system will need to be maintained.  Solutions will need to be sampled and analyzed
according to the protocols of the regulating agency.  In Utah, the main regulatory entity
dealing with leach pad design and solutions management is the State Division of
Environmental Quality.
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Tailings

Mine tailings are the materials that were not retained during ore processing.
Tailings materials are usually small in particle size, may contain concentrations of

undesirable metals, residue chemicals, and a considerable amount
of water.  Reclamation of tailings facilities includes dewatering, and
revegetating.  Mine tailings are typically transported as a slurry
mixture by pipelines to an impoundment area.  Tailings materials may
be deposited into the impoundment area at a single point or multiple
points.  The method of discharge will directly influence the
depositional
geology, which
in turn affects

the structural stability of the tailings
impoundment.  A common problem
with reclamation of tailings is
instability due to the high moisture
content of the fine grained materials.
This instability limits the use of heavy
equipment on the surface of the
tailings.  Initial stabilization of tailings
is focused on dewatering.  Dewatering
practices range from the passive
treatment of allowing upper layers to
dry out over a long period of time to a
more aggressive approach of
installing underdrains, horizontal
drains, and vertical wick drains.  The
handling of tailings streams to create a paste material is another method of increasing
stability of tailings.  Paste technology may be utilized during initial deposition of tailings or
later in the project life to construct features on or in the tailings impoundment. The toxicity of
the tailings may complicate the reclamation process by requiring neutralization and
placement of an engineered cap.  The purpose of the engineered cap may be to prevent
infiltration of moisture, to prevent oxidation of the tailings, or to prevent the escape of radon
gas.  The solutions recovered from the tailings during reclamation will need to be
managed.  The solutions may require treatment or simply collection.

Dewatering

Dewatering is best accomplished during active operations to spread the costs over
a longer period of time.  Tailings water is ordinarily decanted from water separated from
the tailings within the impoundment.  A floating barge is commonly used to remove this
water.  If the operation has the luxury of an extended period of time, the tailings may be
allowed to dry out naturally.  This passive solar method may not dry the entire depth of
tailings, depending on the characteristics and thickness of tailings.

capping:  To
amend or provide
physlical barrier to
undesirable
properties of
tailings.

Figure 1,15:  Tailings embankment construction.
Kennecott Tailings Facilities.
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One common method of actively dewatering the tailings is to push vertical wicks into
the tailings deposit.  These wicks allow vertical flow of solutions between various layers of
tailings at depth.  Placing a large number of these wicks close together can create a
chimney drain effect.  During dewatering, the upper surface of the tailings may dry out
quickly while the lower layers remain wet for a longer time period.  In this case, dust control
techniques may be required during the interim until the tailings can be capped and
revegetated.

Capping

The more complex the cap design, the more difficult the actual installation.
Placement of capping materials may require the use of low ground pressure equipment
and a variety of placement techniques.  Techniques may include the placement of capping
materials using a track hoe or back hoe on synthetic liners placed on the tailings.  These
materials are used to construct a ramp or finger dike out onto the tailings to create a
working surface.  This ramp will probably experience a large amount of settling requiring
placement of several lifts before supporting heavy equipment.  A wetting front is often
formed ahead of this ramp, due to the water being squeezed out of the tailings by the
loading.  After the ramp is constructed, additional capping material can be placed from the
ramp to gradually increase the capped area.

Another technique is to construct the ramp as a dike around an area to create an
isolated cell.  The dike enhances dewatering of the area and provides a platform from
which capping materials may be placed.  This cell can then be used as a construction
platform to construct another isolation dike.

Sampling and characterization of the tailings material may provide some information
describing the physical properties of the tailings.  But most operators still have to resort to
trial and error attempts to determine which method of cap construction will work and how
fast the work may proceed.

The most commonly used capping material is waste rock
from the mining operations, although an engineered cap may require
very specific capping materials such as clay or synthetic liners.  A
capillary barrier or capillary break may be needed in the cap design
to prevent plant roots from penetrating into the tailings materials.  A
capillary barrier may also be utilized to minimize oxidation of tailings
below the barrier.  A capillary barrier is created by placing fine grained material over larger
grained material.  The capillary action of the fine-grained material prevents moisture from
flowing through the coarse material into the tailings.

Some tailings materials may be suitable for revegetation.  These tailings may be
seeded directly as soon as they are stable and may require the addition of minor amounts
of organic materials such as mulch, composted manure, or biosolids.

Capillary barrier:
Air spaces which
prevent movement of
water.
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It may be more cost
effective to treat the upper layers
of tailings to neutralize
contaminants or increase the
organic content during active
operations than to wait until
afterward.  The treatment
materials may be added directly
into the tailings stream during the
entire operation or during the last
years of tailings placement to
create the desired capping
mixture in the top layer.

Revegetation

The combined depth of the subsoil and soil layer will need to be sufficient to support
vegetation alone if the tailings material is inhospitable to plants. This subsoil layer may
range in thickness from several inches to several feet.  An engineered cap may be
required in addition to the subsoil and soil layer.

For tailings materials which are not hostile to plants, direct seeding into the tailings
several years in advance of final reclamation may help dewater the upper surface, aid in
dust control, and increase the organic content of the tailings.

The final surface of the reclaimed tailings area should be graded to divert surface
water off of the tailings.  The surface should be roughened to enhance seed and moisture
retention for vegetation success.  Interim measures may be needed to minimize erosion
from precipitation until vegetation starts to grow.  These interim measures may include the
application of a tackifier or mulch during the first growing seasons (Part 2, Section 3).

Plugging and Abandonment

The owner or operator of an oil,
gas, or injection well should consider
plugging and abandoning a well when it:

1. Is no longer capable of safe and
environmentally sound operations

2. Becomes unprofitable to operate
3. Cannot be operated in

accordance with Division rules or
permit

Figure 1.16:  A dike is used to isolate the tailings cell.  Seed is
placed into amended tailings.  Kennecott Tailings Facilities.

Figure 1.17:  A well is plugged after operations
have ceased.
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Well plugging, abandonment and well site reclamation involves:

n Informing the Division with
a proposed procedure

n Division review, comment,
and approval of the
procedure

n Plugging and reclamation
work by the owner or
operator

n Inspection by the Division
n Final inspection by the

Division

Note: The Division may release a well bond when the proposed work is complete.

Well Status Requirements

In accordance with Rule R649-3-36 of the Oil and Gas Conservation General Rules,
June 2, 1998 Revision, Shut-in and Temporarily Abandoned Wells , wells may be shut-in or
temporarily abandoned for twelve months. If the well is to be shut-in or temporarily
abandoned for over twelve months, the owner or operator must file a Sundry Notice 9, and
provide all of the following information to the Division:

n Reasons the well is being shut-in or temporarily abandoned.
n The length of time that the well is expected to be shut-in or temporarily

abandoned.
n An explanation with supporting data showing the integrity of the well.  This

includes information about the cement, casing, equipment condition, fluid
level, pressures, presence or absence of underground sources of drinking
water and other factors indicating the well does not pose a risk to public
health, safety, or the environment.

The Division will review the Sundry Notice and either approve the status extension
or require remedial measures be implemented to establish and maintain the integrity of the
well.

An owner or operator of a Utah well that has been inactive or non-productive for over
five years must either plug and abandon the well or provide a showing of good cause as to
why the well should not be plugged.   The Division may order a well to be plugged that has
not established good cause as to why the well should not be plugged.  In the event an
owner or operator fails to comply with a Division plugging order, bond forfeiture
proceedings may be initiated.

Figure 1.18:  Plugged and abandoned well
marker.
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State Plugging Requirements

Sundry Notice of Intent

The State of Utah specifications for plugging and abandonment of regulated wells
are contained in Rule R649-3-24.  Prior to commencing field operations, the owner or
operator is required to submit a Notice of Intent to the Division requesting approval for the
proposed plugging procedure.  The Notice of Intent must be filed on Form 9, Sundry Notice
and Report on Wells.  For wells located on Federal or Indian land, the operator must file
with the Division an Approved Procedure/Notice of Intent on the appropriate Federal or
Tribal form.   The following information is required in the Intent Sundry Notice:

n Location and status of the well
n Description of the well bore configuration, indicating casing sizes and

depths, cement tops, existing equipment, and completions
n Depth to the top of known geologic markers or formations
n Depths of coal or potash beds or oil shale zones encountered
n Any other information that may have a bearing in determining the adequacy

of the proposed procedure

Plugging Procedures

The Division does not generally advocate one specific plugging technique or
cementing method over another.  The Division recognizes techniques as recommended by
the American Petroleum Institute (API) as being acceptable for use in Utah.  Division Rule
R649-3-24, Plugging and Abandonment of Wells, establishes several specific
requirements for fee and state lease wells.

Specific Requirements for Fee and State-Leased Wells

1. Bottom Plug--The bottom of the hole should be sealed with a solid cement or
bridge plug.

2. Formation Isolation Plugs--100-foot solid cement plugs must be placed
above each producing formation open to the well bore.

3. Perforated Interval Plug--Perforated intervals need to be plugged with
cement.

4. Cut Casing Stub/Shoe Plug--If the casing is pulled, a 100-foot solid cement
plug should be centered across the casing stub.  In addition, a 100-foot
cement plug must be centered across the casing shoe of the next larger
casing string.

5. Fresh Water Zone Plug--A solid cement plug should be placed from fifty feet
below to fifty feet above the fresh water zone; or, a 100-foot solid cement
plug should be centered across the base and top of the fresh water zone.

6. Surface Casing Shoe Plug--A fifty-foot solid cement plug must be placed
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from the base of the surface casing up the hole.

7. Open Hole Plug--Any porous section of open hole shall be isolated to prevent
fluid migration.

8. Surface Plug--At least ten sacks (preferably 100 feet) of cement shall be
placed at the surface to seal all annuli open at the surface. Acceptable
techniques for filling surface casing annuli include perforation and circulation
or filling bottom up with small-diameter tubing.

9. Plugging Fluid--The space between cement plugs within the well bore must
be filled with a non-corrosive fluid dense enough to prevent water migration
into or up the well bore.

10. Placement of Plugs--Cement plugs should be placed so that the well bore
and all casing-to-casing and casing-to-hole annuli are completely sealed with
cement.  Mechanical devices should be used in accordance with the
manufacturer's recommendation.  Cement plugs placed without the
conjunctive use of a bridge plug or cement retainer should be tagged to verify
correct placement depth.

Subsequent Sundry Notice

The owner or operator is required to submit a subsequent report of the work within
thirty days after completion of well plugging.   Form 9, Sundry Notice and Report on Wells,
includes:

n A complete description of the plugging work, including techniques used,
cement characteristics, and depths.

n Records of any tests conducted and measurements made, such as pressure
tests.

n A description of the amount, size, location, and depth of all casing left in the
well.

n A statement of the amount of mud or plugging fluid used.
n A complete report of the method used and the results obtained for any

attempts to part or salvage casing.

Well Site Restoration

Specific requirements for well site restoration in Utah are contained in Rule R649-3-34.
For federal, Indian, or state surface ownership, the owner or operator shall meet the
requirements of the appropriate surface management agency, such as the School and
Institutional Trust Land Administration or the Bureau of Land Management.  In the case of
fee or private surface ownership, the owner or operator shall meet the well site restoration
requirements of the surface owner, as stipulated in the surface use agreement.

In cases when no surface use agreement can be established, the Division shall establish
minimum well site restoration requirements for the purposes of final bond release.  The
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Division's surface use agreement may state requirements for grading, contouring,
reseeding, and abandonment of any equipment or facilities for which the landowner agrees
to accept liability.  The Division surface use agreement shall not address operations that
are under the jurisdiction of the rules and orders of the Board of Oil, Gas, and Mining
including but not limited to the disposal of drilling fluid, produced fluid, or other produced
waste, or the reclamation or treatment of waste crude oil.

When establishing minimum well site reclamation requirements, the Division will
follow the guidelines established in this manual.

Additional Sources of Information

As previously mentioned, API publishes numerous recommended practice manuals
   textbooks and other specific guidance for oilfield operations.  References provided by
   API, the Society of Petroleum Engineers (SPE), and others that may prove to be useful
   with regards to well plugging and well site restoration include:

n Environmental Guidance Document: Well Abandonment and Inactive Well
Practices for U.S. Exploration and Production Operations, API Bulletin E3,
First Edition, January 31, 1993.

n Onshore Solid Waste Management in Exploration and Producing
Operations, API, 1989.

n Worldwide Cementing Practices, API, 1991.
n Cementing, Dwight K Smith, Monograph Volume 4 of the Henry L. Doherty

Series, SPE, 1976.
n Applied Drilling Engineering, SPE Textbook Series, Volume 2, 1991.
n Oil and Gas Surface Operating Standards for Oil and Gas Exploration and

Development, United States Bureau of Land Management and the United
States Department of Agriculture Forest Service, Third Edition, January
1989.

Waste Minimization

Historically, oil and gas exploration
and production activities, also known as
E&P, have resulted in large volumes of
waste that had to be discarded. Wastes are
generated at almost every level or stage of
development, including drilling, processing,
transportation, and storage. These wastes
have been categorized as Resource
Conservation Recovery Act (RCRA)
exempt or nonexempt, according to the
RCRA exemption for Exploration and
Production Wastes. Some of the more
abundant wastes are produced salt water,
waste crude oil, tank bottoms, oily soils, pipe and tank scale, drilling mud, drill cuttings, and
gas plant wastes such as spent glycol, filters, gas sweetening compounds, cooling tower

Figure 1.19:  Oil well production site.  Altamont -
Bluebell Field Marker.
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blowdown, and pigging wastes from pipelines. Today, 98% of the generated waste is
produced water.

Waste Management

Over the past several years, changes in laws, regulations, and company
perspectives have resulted in a more direct and
preventive approach to waste management.
This change has resulted from changes in
technology, liabilities, and the rising costs of
disposal.  The new, preventative approach
results in waste
minimization.
Companies are
able to reduce
costs through
better
management
and waste
minimization

during operations and at abandonment. Good waste
management helps lead to lower cleanup costs when it is
time to plug and abandon a well or close a facility such as
a tank battery, compressor site, or gas plant.

Implementing Minimization Program

The potential benefits a company receives by
implementing a waste minimization program include:

n Increased revenue
n Reduced costs of operating, materials, waste disposal, energy, and facility

cleanup
n Improved operating efficiency
n Reduced regulatory compliance concerns
n Reduced potential for civil and criminal liability
n Enhanced public perception of the company and the industry as a whole

The Oil and Gas Conservation Act 40-6-5 UCA gives the Board authority to regulate
the disposal of oil-field wastes. It is the intent of the Board and Division to regulate E&P
wastes and facilities in a manner that protects the environment, limits liability to producers,
and minimizes the volume of waste. Oil and Gas Conservation General Rule R649-9-2
requires each operator to file an Annual Waste Management Plan. A good waste
management plan should include procedures and practices that result in waste
minimization. In order to achieve the desired results, the focus of waste management must
shift from the end of a process to the beginning. The first step in shifting the focus is for

Figure 1.20:  E&P wast facility.  San Juan
County.

Figure 1.21:  Reserve pit
containing drilling fluids.
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individual waste generators to adopt the Waste Management Hierarchy of Preference
endorsed in the federal Pollution Prevention Act of 1990. The overriding principle of the
hierarchy is the reduction or elimination of both the volume and toxicity of waste that is
introduced into the environment. From an environmental perspective, disposal is the least
preferred option. To the extent practicable, waste management choices should be based
upon the following hierarchy of preference, which range from the most preferred option to
the least preferred option.

n Source Reduction
n Recycling
n Treatment
n Disposal

The American Petroleum Institute (API) and others have published guidelines for
developing waste management plans that include minimization as an integral part.

At abandonment or closure, soils at a well or facility site must meet regulatory
cleanup levels. The Division or other appropriate regulatory agency should be contacted for
clarification of applicable cleanup standards.  The Division must approve a plan for final
closure of a disposal facility.  Any reclamation carried out as part of the closure plan must
take into consideration the post-disposal land use and landowner requests. This manual
can also be used as a resource in reclamation techniques.

API Environmental Guidance Document; Onshore Solid Waste Management in Exploration and Production Operations. 1989.
1st Edition, American Petroleum Institute, Washington, DC.

Clarification of the Regulatory Determination for Wastes from the Exploration, Development and Production of Crude Oil,
Natural Gas and Geothermal Energy. 1993. 58 Federal Register 15284-15287.

Deuel, L. E. Jr. and H. H. George. 1994. Soil Remediation for the Petroleum Extraction Industry, PennWell Publishing Company,
Tulsa Oklahoma.

DeVaull, G., et. al. Risk Based Corrective Action Tools for Exploration and Production Facilities. Gas Research Institute,
www.gri.org.

Developing Area-Specific Waste Management Plans for E&P Operations. 1991. 1st Edition, American Petroleum Institute,
Washington, DC.

Generic Hazardous Chemical Category List and Inventory for the Oil and Gas Exploration and Production Industry. 1988.
American Petroleum Institute and the Independent Petroleum Association of America.

Guidance to Hazardous Waste Generators on the Elements of a Waste Minimization Program. 1993. 58 Federal Register
31114-31120.

Guidelines for Waste Minimization in Oil and Gas Exploration and Production. 1999. A Publication of the Interstate Oil and Gas
Compact Commission.

Robb III, A., and P. Hoggatt. 1995. A Cost Effective Bioremediation Strategy Using Low Technology Resources for
Reclamation of Dry Land Hydrocarbon Contamination: A Case Study. SPE 29759,1995.

Shaw, B., et al. 1995. Microbes Safely, Effectively Bioremediate Oil Field Pits. Oil & Gas Journal.

Stilwell, C.T. 1991. Area Waste-Management Plans for Drilling and Production Operations. Journal of Petroleum Technology
67-71.

Utah Oil and Gas Conservation Act, 40-6-1 et seq. UCA 1953, as amended 1995.

Utah Oil and Gas Conservation General Rules, The. R649-1 et seq., amended June 2, 1998.
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Drainage Reclamation

To achieve success in reclaimed mine sites, it is imperative to consider reclamation
during the operational planning stage. Considering reclamation after the operational layout
is designed results in difficulties in establishing appropriate landform and stream channel
reclamation techniques. Considering reclamation during planning allows the operational
layout to be built in a manner that will save time and money.

This chapter reviews many of the concepts presented in Stream Corridor
Restoration Principles, Processes, and Practices, 1998, which can be viewed at http://
www.usda.gov/stream_restoration.  Begin initial reclamation planning with a channel layout.
The overall channel grade is equal to the upstream and downstream elevation change
where the upstream and downstream drainage ties into the existing drainage.  Changes in
the channel bed slope between these points should be designed based on the drainage
characteristics that include the:

n discharge characteristics
n pre-existing channel geometry, geomorphology, and gradient
n post mining substrate or fill
n type and amount of bedload and sediment transported throughout the system
n postmining adjacent area topography

It is important to remember
that the stream channel or
drainage system has the potential
to move both laterally and
vertically.  The existing and
created drainage characteristics
will effect the rate and extent that
lateral and vertical erosion or
deposition occurs.

Note: The channel elevation
determines the lowest point
on the regraded mine
site, affecting the adjacent
area configuration and
elevation.

Where appropriate, it can be advantageous to maintain or reconstruct the pre-
disturbed channel characteristics.  In areas where it is necessary to reconfigure the
drainage, existing natural gradient controls such as competent bedrock outcrops and the
upstream and downstream channels should be utilized in determining the channel bed
elevations.

A person familiar with fluvial processes should design perennial and intermittent
channel reclamation, in addition to channels adjacent to important or sensitive water
resources.  Familiarity with geomorphology, channel and meander geometry, and the
natural tendencies for channel adjustment toward stability is needed to predict the most
effective design for long-term stability and function.

Figure 2.1: A road on the left and a railroad on the right of
this channel dictated the channel design. Sunnyside Mine.

http://www.usda.gov/stream_restoration
http://www.usda.gov/stream_restoration
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In ephemeral systems it is important to re-establish drainage density. Drainage
density includes minor water pathways and swales that concentrate water and flow into the
channels. This will minimize the erosion that would occur to establish a drainage density,
which is in equilibrium with the reclaimed system.

 Drainage Characteristics

An inventory using a stream classification system is useful in describing and
defining the reclaimed channel configuration (Harrelson et. al. 1994).  Drainage
characteristics that must be considered prior to designing the site include discharge
characteristics, channel geometry, and stream morphology.

Discharge characteristics include the duration, frequency and magnitude of flow.
These characteristics can change with season and climate. Consider designing drainages
with a low and high flow channel or consider passing the flow across the adjacent flood
plain under high flow situations.

Note: Channel designs that allow the channel to respond to a wide flow range will
increase long-term stability.

Consider both bankfull flow, and extreme event flows when designing a channel to
be stable.  It does not matter
whether the flow is ephemeral,
perennial or intermittent.  The
channel will form according to the
type and frequency of flows it
receives.  One must also recognize
that designing for the range of flows
the channel receives will result in the
most stable design.  Therefore, it is
best to mimic the proper functioning
characteristics observed in the
drainage and to consider the historic
flow regimes occurring at the site.

Streamflow types describe
the duration and frequency of the
flow.

n Ephemeral streams are above the water table at all times.  These streams
carry water only during and immediately after precipitation or during
snowmelt runoff.

n Intermittent streams flow for part of the year.  The water table may be
elevated during part of the year. Spring discharge or the ground water flow
contributes water to the stream for part of the year.

n Perennial streams flow most of the year. Definitions between perennial and
intermittent streams vary.  The United States Geological Survey (USGS)
defined perennial sections as those stream sections which flow all year

Figure 2.2: The channel was designed to allow water flow over
the adjacent flood plain during high flows. Sunnyside Mine.
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except during severe drought periods for purpose of developing the 1:24000
series maps.

Channel-Forming Flow

There is no method to directly measure the channel-forming flow. The most common
methods used to describe channel-forming flows are:

n bankfull discharge
n specific discharge recurrence interval
n effective discharge

These methods describe channel-forming flows and are determined through
measured discharge and field observations collected over a representative time period.
More than one method should be used to verify the channel-forming flow.  To determine the
channel-forming flows in cases where flow data is not available other field measurements
and indirect methods such as regional analyses are necessary.

Note: When designing an ephemeral system or a system where flow data is not
available, look at the existing channel form and mimic those sections that
function well.

Bankfull Discharge

Bankfull flow or discharge is the discharge that fills a stable alluvial channel up to the
elevation of the active flood plain.  There is no standard
definition of bankfull flow.  Therefore, the indicators used to
determine bankfull elevation (the active flood plain) must be
described in the reclaimed channel design (Nixon 1959;
Wolman and Leopold 1957; Woodyer 1968; Pickup and
Warner 1976; Schumm 1960; and Leopold 1994).

Bankfull stage and bankfull discharge are two phrases used to describe channel-
forming flows and floodplain formation.  A rating curve is sometimes used to determine the
bankfull elevation or stage.  The rating curve plots the water elevation (feet) in the channel
against the discharge (cubic feet per second).  Since discharges greater than bankfull
spread across the floodplain, the elevation of the water will rise slower above bankfull than
below bankfull. The rating curve will flatten at the point of water spillage above the bankfull
channel.

The field identification indicators used to determine the bankfull elevation are often
subjective and difficult to identify and should be observed in stream reaches that are stable
and alluvial (Knighton1984).

When designing a channel through a reclaimed site make sure to re-establish the
floodplain if one existed prior to mining.  Not very channel will have a floodplain.  An active
floodplain provides temporary storage for floodwaters and sediment.  A floodplain will see
floodwaters an average of two out of three years.  Floodplains are important to the

active flood plain: the area
where alluvial materials are
actively transported and
deposited.
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biological diversity and stability of the site and are essential
for any riparian plants such as willows and cottonwoods.

Discharge, depth of flow, and velocity along the
channel are not only important for floodplain determination,
but also for determining changes of channel bed, slope,
shape, or roughness.  To determine the stage discharge
relationship by direct discharge measurements, use velocity
meters, Continuity Equation, hydraulic resistance equations
(Manning's Equation) and standard backwater calculations.
Review design criteria and applicable uses before applying
these equations. Additionally, care must be taken with highly
mobile streambeds, such as sand, to accurately represent
the bed forms (roughness as described by Manning's "n")
occurring during a specific event.

Hydraulic Resistance Equations

Continuity Equation

 Q = AV
 Discharge = (cross sectional area of flow)(average velocity)

Manning's Equation

 V= k/n R2/3S1/2

 k= 1.486 English (1 metric)
 n= Manning's roughness coefficient
 R= hydraulic radius
 S= surface water slope

Energy Equation

The energy equation is used to calculate changes in water surface elevations
between two similar cross sections.  Computer models such as HEC-2 are available for
complex cross-sections and backwater situations.

Recurrence Interval

A common assumption is that the channel-forming flow has a recurrence interval of
1 to 3 years. The recurrence interval is the average number of years between when the
channel-forming flow was exceeded. This method requires data analysis from a gauged
station over a representative time period. Unfortunately, this data is often unavailable for
stream channels undergoing reclamation. When data is unavailable adjacent gauged
drainages discharge data can be applied to ungauged drainages under the following
conditions:

Figure 2.3: Willow cuttings are
planted at the bankfull elevation.
Sunnyside Mine.
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n The watershed is hydrologically similar.
n The drainage is not dominated by high intensity storms.
n Drainages must have similar land use.

Adjacent drainage reaches should be analyzed to determine if bankfull discharge is
logical.  The bankfull elevation (stage) calculated from the recurrence interval method
should conform to field observations. This is especially true for highly modified streams
such as in urban or mined areas, as well as ephemeral streams in arid and semiarid
areas.

Indirect methods for determining bankfull discharge, such as using regional
analyses have been done for streams in Utah (Blakemore et. al. 1983)  It is important to
correctly define the active channel when using the regional analyses methods, which
compare bankfull discharge with the drainage area.  These methods have a wide
confidence interval in the arid western portions of the state and may result in over designed
or under designed streams.

Effective Discharge

Effective discharge is the increment of discharge that transports the largest fraction
of the sediment load over a period of years.  Effective discharge is a function of the
magnitude of the event and frequency of occurrence.  It represents the flow that is
responsible for transporting the most sediment over a defined time period.  To determine
effective discharge, flow duration data and sediment load data are required (Wolman and
Miller 1960).

Channel Geometry and Geomorphology

Inventory

To determine the channel geometry and geomorphology, conduct a drainage
inventory prior to site disturbance.  If the channel was disturbed prior to the inventory, then
use the upstream, downstream, or adjacent undisturbed areas for the inventory.  Inventory
descriptions should be conducted by reach.  A reach is that segment of the channel with
similar geology, channel width, channel depth, channel slope, meander geometry, channel
substrate, and vegetation.  Where distinct variations in reach features occur, a reach break
is made and a new description is provided.  The reach descriptions are used for designing
the re-constructed channel.  Additional information to collect from reach inventory includes:

1. Areas where aggredation or degradation in the channel bed occur
2. Areas of significant bank erosion
3. Bed, bank and overbank roughness
4. Natural and manmade controls should be noted in the survey
5. Photo documentation for the study area.

In order for pre-disturbance inventory information to remain useful, the watershed
condition and discharge characteristics during reclamation must be similar to the
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conditions present during the inventory.  Watershed condition and discharge
characteristics respond to changes in timber and grazing activities, road construction and
urban developments, climate changes and natural disasters. The response to these
changes may require an additional assessment of the upstream and downstream channel
characteristics prior to site reclamation.  If a pre-disturbance inventory was not conducted,
characteristics from a similar adjacent drainage may be preferred because the
downstream and upstream channel reach characteristics may be impacted by the mining
operations.

If the channel inventory demonstrates the channel is functioning properly,  then the
approximate channel gradient, channel sinuosity, channel form and channel bed materials
should be mimicked in the reclamation design.  One way to determine if the channel is
functioning properly is to observe the channel during or following, the high-flow season and
low-flow season. Stable sections will have efficiently redistributed sediment load and
effectively transported flood flows with minimal channel adjustment or degradation.
Methods to determine proper function have  been developed (Prichard et. al. 1998).

Channel Substrate, Sediment, and Bedload

Sediment, bedload and channel materials are important to the channel system
because they are transported when energy is available. Available power is a function of
discharge and slope and it determines the sediment transport, and the adjustments the
channel will make when transferring energy by moving the sediment, substrate, or bedload.

Changes to bed material and particle size distribution in the active channel and
flood plain following site regrading can also affect channel stability.  Regrading and
handling practices can significantly change the particle size distribution within the channel
corridor and flood plain. This can change the aggredation and degradation process and
result in channel instability following construction.

The channel material or substrate is determined from the watershed geology and
has an effect on the channel form. Generally, channels of mountain streams with durable
types of rock such as granite or limestone in the upper elevations of the watershed
(headwaters) will have cobble and rock in the substrate. These will be less prone to
instability and will have steeper gradients with short distances between pool and riffle
sequencing.   Channels comprised of geologic material derived from shale, will tend more
toward a "V" shape and quickly and steeply try to reach a flattened grade. Sandy substrate
will trend toward wider channels with flatter gradients and meandering characteristics.
Variations will occur based on other site characteristics.

Particles lifted up by eddies in the main flow are suspended sediment (Dunne  and
Leopold 1978).  Changes in suspended sediment load have a significant effect on velocity
and depth because it changes channel roughness.  Suspended sediment dampens
turbulence, thereby increasing the mean velocity.
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The transport and adjustment of suspended
sediment is important to channel reconstruction because
areas where the suspended sediments are deposited
along the edges of a channel are preferred sites for
vegetative growth.  Sediment transport can also affect the
stability of riprapped channels.

The larger particles rolled or dragged along the
bottom of the channel constitute bed load (Dunne and
Leopold 1978).   During the channel-forming processes,
the gravels in a point bar or riffle section may be moved by
this mechanism. It is important to be able to recognize
these active areas of the channel because they will not be
preferred locations for vegetation establishment.

Entrenchment

Entrenchment is the vertical containment of a river and the degree to which it is
incised in the valley floor.   Entrenchment occurs from entrainment and transport of alluvial
materials by channel erosion. Recognizing entrenchment is important for determining

whether the channel form allows for
efficient streamflow transport.   A
deeply entrenched stream does not
have access to the adjacent floodplain
during a flood event.

            However, systems trending
toward stability will begin to develop a
floodplain adjacent to the entrenched
channel.  Entrenched systems, trending
toward stability, will require less bank
reconfiguration and may be improved
by adding soft bioengineering
methods.  Where deeply entrenched
channels

trend toward instability (lack of development of an adjacent
flood plain) a preferred method may be to reconfigure the
adjacent flood terrace to decrease the entrenchment ratio, and
an individual trained in geomorphic processes should be
consulted. The entrenchment ratio describes the width of the
flood prone area to the bankfull surface width of the channel.
Low entrenchment ratios have depth-to-width ratios of less than
12.  High entrenchment ratios have depth-to-width ratios of
more than 12.

floodplain: an area that will
flood under the current
hydrologic regimen and a
flood terrace in this
reference refers to an
abandoned flood plain
feature no longer actively
flooded.

Figure 2.4: Monkey flower established
in deposited sediment in a channel
reclaimed three years earlier. Gordon
Creek 2, 7, & 8 Mines.

Figure 2.5: Entrenched channel with no developed
floodplain. Knight Mine.
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Channel Patterns

Channel patterns such as pools, riffles,
and meanders allow the reclaimed stream
section to work efficiently and decrease the
potential for failure.

The meander is the most efficient
channel form that will balance transporting and
depositing sediment loads with the least
amount of work.

Pools are deep portions of a river
sequence with bottom sediments composed of
finer particle sizes in the system. Pools tend to
form in meanders, beneath (at the end of or just
downstream of) steep gradient drops and behind structures or natural obstacles.  Pool
formation is important to fishery habitat.

Riffles are shallow sections with increased density of larger rock sizes.  Riffles are
caused by deposition. A gravel bar is a type of riffle occurring alternately on one side then
the other side of a channel.  In straighter channels, the riffles or bars occur on alternate
sides of the channel. The distance between successive gravel bars averages five to seven
channel widths.  Longer straight sections with finer particles are sometimes called runs.

 The meander pattern refers to the curves or sinuosity of a channel.  These channel
bends cause an energy loss because work is required to deflect the water around a curve.
Channels found in wide flat valleys have more meanders than those found in steep
mountainous terrain. The average deviation from the linear down-valley direction is a
function of the length along the channel. The radius of curvature for meanders of all sizes
has a value of 2.3 channel widths, and the channel width and radius of curvature have a
linear, or direct, relationship to the spacing or frequency of the meanders (Leopold 1994).

The thalweg is
a line connecting
points of maximum
water depth. The
maximum water depth
in a fully developed
meander occurs at the
outer bank opposite
the point bar. A
thalweg is shallower at
the crossover or point
of inflection in
curvature between two
meanders.

Figure 2.6: Pools are created using drop and
rock structures and obstacles. Sunnyside Mine.

Thalweg Line

Thalweg Line

Pool
PoolRiffle

Riffle

Figure 2.7: Pools, riffles, and thalwegs in meadering channels.
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Braided channels are the dividing and rejoining of channels around islands. These
are not common at most reclamation sites and are more common in large rivers.  However,
if the bed load is significant, the potential for braiding needs to be considered.

Drainage Reclamation Considerations

Regulatory Requirements

Reclamation in and around stream channels will require regulatory approval for the
action prior to initiating the project. Contact the agency to permit or approve the activity to
determine the specific requirements related to the action.

Reclamation

The details and design for stream channel reclamation should be developed from
the discharge characteristics, channel geometry and geomorphology obtained from the
channel inventory.  Develop drainages and landform designs that promote overland flow.

It is important that materials placed in the channel receive special handling.  Place
bedding materials within an area that provides adequate depth and breadth to account for
possible channel adjustments.  The channel bed material size and gradation should be
appropriate for the channel slope and configuration.  Other practices conducted to
preserve the substrate may include:

n Minimized disturbance within the channel and flood plain.
n Importing fill with the proper gradation and characteristics similar to the pre-

existing materials.

Failure to define tributaries can lead to erosion in an upstream direction (head
cutting or nick points) in the reclaimed channel and adjacent areas.  Tributaries may also
be a source of additional sediment loading that can result in island formation or channel

Table 2.1: Possible Stream Channel Regulatory  Requirements.

Action Requirement Agency

Disturbance - most
construction activities

State: Non-point Source
Pollution Management
Program

Department of Environmental
Quality, Division of Water
Quality (DWQ)

Water diverted or used in
construction not associated
with acquisition from a
municipal source.

State Water Right Department of Natural
Resources, Division of Water
Rights

Stream alteration General Permit 40 Corps of
Engineers/Dredge and fill
operations Section 404.

State Engineer/Division of
Water Rights

Disturbing wetlands Dredge and fill operations
Section 404.

Corps of Engineers
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braiding.  A potential to increase erosion, gullying and nick point formation can result from
inappropriate landform and backfill materials.  Replacing the drainage
network to levels observed in
premining conditions will decrease the
potential for erosion assuming there
are no major changes in soil texture in
the surrounding reclaimed landscape.
Creating landforms, such as slope
breaks and small subdrainage areas,
will reduce erosion maintenance
costs, as will promoting overland flow
in landform and drainage designs.

Reclamation Specific to Discharge
Characteristics

     The reclamation of ephemeral drainages is determined by flow
characteristics related to watershed area, topography, gradient, slope, substrate, and
sediment load.  In systems where the drainage is in the upper watershed with small
drainage areas feeding the channel and good vegetation establishment potential, a
standard riprap channel or buried channel can be used.

     For ephemeral systems where the drainage contains excessive sand or bedload
movement during runoff events, the channel design needs to consider these conditions.
The channel design may need to incorporate a zone where channel adjustments will not
jeopardize an adjacent steep slope, retained road, or other buried or retained structure.
However, surrounding and pre-existing site conditions will dictate whether these concepts
should be implemented.

In extremely sandy and silty soils where the system responds to high flow events and
heavy sediment loads, grade control structures and flat wide channels may be preferred to
riprap designs.

 Riparian vegetation and soft bioengineering structures are important to the function
and design of intermittent channels.  They generally have adequate moisture available so
that vegetation can provide additional stability and roughness to the flood plain and can
increase channel stability.  Channel form, including meander ratio, should be considered.
Analysis of the potential effects from man made structures upstream and downstream from
a reconstructed section including any culverts or bridges retained for the post mining land
use need to be considered. Intermittent streams may provide aquatic habitat important to
downstream fisheries, which may affect design criteria such as gravel substrate, and
vegetation types, which in turn can affect stream temperature.

Channel form, pool/riffle ratio and meander geometry become very important for
perennial streams.  As with intermittent streams, vegetation and channel form can add to
channel stability.   Soft bioengineering methods are desirable. Substrate appropriate for
the slope, channel form, as well as use of the bankfull width and adjacent flood plain in the

Figure 2.8: Divirting and concentrating water flows can lead
to costly repairs. Hidden Valley Mine.
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channel design become important. The presence of fisheries may dictate special habitat
forming designs.

Other Situations

Confluence of Two Channels

When designing the confluence of two channels (including tributaries) considered
the following factors:

1.  The potential for the confluence to become an area of deposition
2.  The directions of flow at the confluence of the merging channels

If one channel carries considerable sediment and bed load then the confluence
could become an area of deposition. This requires a design where channel widening and
adjustments can occur or the gradient should be increased to effectively transport the
added sediment load.   Design the confluence so the flow enters the channel in the same
flow direction and is compatible with channel form and geometry at the site.

Construct the appropriate grading and landform at the junction.  In general, when two
channels join, the combined width is the sum of the squares of the joining widths.  Width
increases as the square root of a discharge with constant frequency (Leopold 1994).
Although width is considered most important when designing for perennial streams,
converging downstream channel width can vary in both intermittent and perennial systems.

Adjacent Concentrated Flows

Success in developing the main
channel is often determined by adequately
identifying adjacent areas where
concentrated flows will form and contribute
to the main channel.  These areas can
develop rills and gullies, nickpoints and
headcuts.  Extra considerations include
existing low profile drainages, rock outcrop
areas, and impervious drainage areas that
contribute flow over the reclaimed area.

Depending on the drainage area
and proposed regrading characteristics, a number of methods may be implemented to
control flow from adjacent areas.  Drop pools may work where there is a defined ledge and
competent substrate below the pool. Developed scree slopes can be useful where
drainage from steep small drainage areas transition to a lower gradient reclaimed section.
Landform using swales that will transport the water to the stream may be adequate.  In
longitudinal cross-section, each of these landforms should be concave where the gradient
changes from steep to flatter (Part 2, Section 5).

Figure 2.9: A defined ledge was excavated to allow
adjacent concentrated flow to enter the drainage area
in a controlled manner. Caste Gate Mine.
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Connecting the Reclaimed Channel Into an Existing Channel

Give extra attention to areas where the initiation or completion of a re-constructed
channel is tied into an existing channel.  To minimize failure at the upstream and
downstream locations, designs that tie into the existing channel are important. If a
significant grade change occurs at the tie-in, deposition, or scour can result, which
destabilizes the channel downstream, upstream or, at the point of tie-in.  Where riprap is
used for channel reconstruction an additional keyway  with a depth and width that extends
beyond the excavated channel can provide additional protection from failure in some
situations.

Methods To Obtain Stability

Riprap

Uses

Riprap is best used in intermittent and perennial streams, and in some ephemeral
streams.  The effectiveness of riprap will be reduced in systems receiving short duration,
highly turbulent flows if the reclaimed channel contains a highly mobile, sandy or non-
colloidal substrate.  The high sediment and velocity can increase mobility of larger rock in
the bedload, thereby dislodging riprap.

Construction

Channel Excavation and Grading

After the grade for a channel is
determined, the most important part of the
construction is adequately excavating below
the proposed channel elevation in order to
install the riprap and gravel filter blanket.

Following riprap installation, conduct the
remaining site grading to insure overland flow
reaches the channel and flow does not parallel
the channel, which can cause down-cutting and
channel failure. The elevation of the earthwork
immediately adjacent to the channel should be
above the uppermost edge of riprap placement

.

Riprap Materials

Be sure riprap is dense, sound, resistant to abrasion, and free from cracks or other
defects that make it susceptible to weathering.  Rock should be angular to subangular
quarry stone. Make sure the width or thickness of a stone is more than 1/3 its length.  Do

keyway: a
trench filled
with rocks.

Figure 2.10: Riprap is rock with a specific mixture
of sizes or gradation, used to stabilize drainages.
Boyer Mine.
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not use rounded river rocks. Unit weight should be greater than 155 lbs/cubic feet.  Rock
must not be soluble and disintegrate when in contact with water.

Riprap Design Methods

Rock should be well graded and sized based on channel-forming flows. Procedures
using Simons and Senturk (1977) produce riprap sizes for flow on a plain sloping bed. The
safety factor for this method must be greater than one.  However, a safety factor of 1.5 is
recommended. The thickness of the riprap should be at least the thickness of the largest
diameter stone.

The method provided by  Simons and Senturk (1977) for a plain sloping bed only
applies to channel bottoms. The riprap sizing on channel banks and channel bends must
also be determined. These methods are tested for flat slopes and become unusable as
slopes get steeper. Unfortunately, steeper slopes result in oversized riprap, which can result
in an inability to obtain proper gradation and make installation unreasonable.

Numerous methods describe riprap design on a plane sloping bed (Searcy 1967;
Haan et. al. 1994; Searcy 1967; Norman 1975; SCS 1979; Simons and Senturk 1977).

Filter Blanket

A gravel filter 'blanket' should be designed for
each riprapped channel.  The gravel filter blanket
should contain clean gravel composed of hard,
durable stone and be free of fine sand, silt or clay
(Dmin -200 mesh).  Filter bed gradation sizing is
based on the riprap size and the base material.
Filter thickness should be ½ the thickness of the
riprap (Dmax), but not less than 6 to 9 inches. The
filter bed should be compacted following placement.

In general, do not use cloth liners for the filter
blanket. When cloth liners are used the riprap is
easily de-stabilized.

Note: If the riprap is loosened, the liners will tear and erosion will occur
underneath the liner.  This can further de-stabilize the channel, exposing
the cloth to additional erosion and failure.

Potential Problems

Success of any riprap-lined channel depends on factors other than simply sizing the
rock required.  Of particular importance to a successful riprap-lined channel is the gradation
and placement of the riprap. These two criteria may determine the success or failure of a
channel (Simon and Li 1982).

Figure 2.11: A cloth filter blanket liner is
exposed after flows in this ephemeral
channel. Knight Mine.
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Problems with riprap occur when angular riprap and adequate gradation are not
used.  Lack of proper gradation is one of the most common causes of riprap failure.
Gradation implies a distributed size range of rock.  With distributed size range, the
interstices formed by the larger stones are filled with the smaller sizes in an interlocking
fashion that prevents formation of open pockets.  Open pockets allow jets of water to
contact the underlying soil, resulting ultimately in failure. The lack of proper gradation allows
water to flow around and through the rock and can make the rock buoyant and move it
downstream. Likewise if the rock is not angular it will not interlock with the adjacent rock
and will be more easily transported.

Do not place riprap on areas where competent exposed bedrock is present. Where
riprap is placed on bedrock the riprap can be easily moved downstream. Once rocks are
mobilized, downstream riprap also become destabilized.

Buried Channel

Uses

Best used in ephemeral channels with the
potential for vegetation establishment and
where there is not a considerable contribution
of sediment from the high, flashy flows
produced offsite.  The effectiveness of a
buried channel will be reduced if the
reclaimed channel contains a highly mobile,
sandy or non-colloidal substrate.

Construction

Construction begins with a well
constructed riprapped channel that is then
covered in topsoil and vegetated.  Two
concepts are important to success of the
buried channel.

1. The channel is over designed on purpose to withstand the high-intensity,
short durationflows that occur in the region while the earthen material
allows low flow channel development and vegetative establishment.

2. The finer particles are available for transport so the channel can continue to
move sediment without increasing velocity and stream competence (ability to
transport material).  Increased stream competence could result in channel
failure.

Potential Problems

The same potentials for failure can occur as in riprapped channels, but the finer
particles may reduce stream competence and fill smaller voids in the riprap, thus
increasing stability.

Figure 2.12: Construction of a buried channel
begins with a well-constructed riprapped channel.
Boyer Mine.
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Log Weirs/ Rock Weirs

 Uses

Log and rock weirs are typically used on perennial and intermittent streams and are
often used to increase habitat diversity for fisheries.  The weirs are also used to provide
sediment traps and raise the stream bed elevation.

The vortex rock weir is a grade control structure. These structures have been refined
by David Rosgen and others, to provide grade control without backwater conditions.   They
also provide habitat enhancement in perennial/intermittent streams. Although, vortex rock
weirs are not presently widely used in Utah's mining reclamation sites, they have great
potential because they do not create backwater conditions, which cause channel widening
and subsequent cutting around the structure. Widening and cutting is observed when using
the standard log and rock weirs that cross the stream perpendicular to the flow.

Construction Rock of Weirs

The Vortex Rock Weir is constructed with an upstream pointing "V".  The
construction of the "V" should direct the flow toward the thalweg in the stream section.  The
thalweg is the line connecting the points of maximum water depth in a general downstream
direction along the channel.  Footer rocks are set under the weir (elevated) rocks at
channel bed elevation. The weir rocks are laid on top of the footer rocks. Place the
structures every two to three channel widths and at points of curvature in and out of
meander bends.  Set tops of vortex rock at a maximum 20% of bankfull depth, defined as
the bankfull flow that is most responsible for forming or removing bars, forming or changing
bends and meanders, and resulting in the average morphologic characteristics of channels
(Dunne and Leopold 1978).

Potential Problems

Potential problems with rock and log weirs can occur when the weirs are not
constructed to convey the flows in the proper direction. Improper placement of the weir can
force water into a downstream bank and cause erosion and stream de-stabilization. If the
weir does not have a low width to depth ratio or, is not adequately anchored into the bank
and the low point in the weir is not in the thalweg (main flow path), the structure can cause
the channel to widen and cut around the structure.

The vortex weir design has had problems with unacceptable aggredation
(deposition of transported bedload) around the rock. Designs indicate the distance from
the center of the channel from the wide end of the "V" to the upstream point needs to be 2.5
to 3 times the average intermediate diameter of the boulder used.
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This section is primarily a summary of material found in The Practical Streambank
Bioengineering Guide, (Bentrup and Hoag  1998), an excellent resource for bioengineering
projects in the intermountain west. To receive a copy, go online to
http://www.nhq.nrcs.usda.gov/BCS/PMC/pubs/IDPMCpubs-sbg.html or mail a request to
the USDA-NRCS Plant Materials Center, PO Box 296, Aberdeen, ID 83210.

Bioengineering increases the strength and structure of soil by integrating living,
woody and herbaceous materials with organic and inorganic materials.   Bioengineering
includes a wide array of techniques and is often used to protect streambanks and
shorelines from erosion damage. Above-ground plant parts slow water velocities and
dissipate energy, while the root-mass holds soil together.

Bioengineering techniques are the biological equivalent of traditional streambank
stabilization methods such as riprap, concrete revetments, and concrete-lined channels.
Consequently, direct comparisons can be made between the two approaches.  The
following lists identify of some of the major advantages and disadvantages associated with
bioengineering techniques.

Disadvantages

n Possible plant growth failure-This may be due to scouring; livestock and
wildlife grazing, and uprooting by freeze/thaw action, ice flows, and debris
loads.

n Periodic maintenance-The project may require periodic maintenance,
especially early in the project life.

Advantages

n Cost effectiveness-Traditional hard structures require more maintenance
over time and are much more expensive to repair in the event of failure.
However, bioengineering projects are usually maintenance-free after the
project matures.

n Visual effects-Bioengineering techniques visually blend into the landscape.
n Wildlife-Bioengineering provides fish and wildlife habitat and often improves

water quality.
n Natural changes-An important advantage of bioengineering over hard-

engineered methods is the ability to evolve with the stream and respond to
changes naturally.

n Environmental compatibility-Indigenous, natural materials such as earth,
vegetation, rock, and lumber are used in place of concrete and steel.

n Labor-skill requirements-Bioengineering projects rely more on easily
trained labor than on high-cost manufactured materials, making the use of
volunteer labor feasible.

Streambank Bioengineering

http://www.nhq.nrcs.usda.gov/BCS/PMC/pubs/IDPMCpubs-sbg.html
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To complete a bioengineering project, you must:

1. Analyze the watershed and determine the large-scale reasons for
degradation. It is important to note other potential non-mining contributors to
stream degradation because they may affect the particular strategy or
bioengineering techniques used.

2. Work with the landowners within the watershed to modify poor land
management practices as necessary.

3. Enlist technical expertise and begin initial inventory of areas that may benefit
from bioengineering.  Begin to develop site-specific objectives.  Landscape
architects, plant ecologists, hydrologists, soil scientists, and NRCS field
office personnel are frequently helpful.

4. Inventory and analyze prospective sites and determine causes of bank
failure.  Select a project site and refine objectives.

5. Design a site-specific bioengineering project to meet the objectives.
6. Gather input and permits as necessary from regulatory agencies, such as the

Division of Water Resources and  the Division of Wildlife Resources.
7. Implement the project.  It is usually best to start at the furthest upstream reach

and work down if all work cannot be completed in one year.
8. Monitor and maintain the project.  Evaluate for future projects.

Stream Channel Design Guidelines

Before proceeding with a bioengineering project, analyze the natural characteristics
and land use patterns of the entire watershed.

The hydrology of a stream will determine whether plants have enough water
available to survive through the growing season.  It also determines the strength of the
erosive forces and plays an important role in determining the streambed characteristics.
This section contains a brief introduction to some of the important variables of stream
hydrology and the equations used to calculate them.

Velocity

 Velocity is a major component of erosivity.  On simple streambank stabilization
projects, the velocity can be measured directly.  When the channel is being redesigned,
velocity can be calculated with Manning's equation, where R varies with the dimensions
and shape of the channel, and n values are available in various publications.

V = (1.49 * R.667 * S.5)
      n

Where
V = velocity (ft/sec)
R = hydraulic radius ( x-sectional area/wetted perimeter in ft2/ft)
S = slope (ft/ft)
n = coefficient of roughness
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 Magnitude of Discharge

If the velocity and cross-sectional area of the stream can be measured or
calculated, it is easy to calculate the magnitude of discharge.

Q = V * A

Where
Q = discharge (ft3/sec)
V = velocity (ft/sec)
A = cross-sectional area (ft2)

Tractive Forces

 This is one of the most important hydraulic design criteria for bioengineering
projects.  It is a measure of the shear stress, or erosive force, being exerted on the banks
and bed of the stream and will determine the amount of protection needed.

T = ydS

Where
T = tractive force
y = unit weight of water (62.4 lb/ft2)
d = depth of flow for a particular discharge event (ft)
S = slope (ft/ft)

Technique Lbs/ft2 immediately
after completion

Lbs/ft2 after
3-4 seasons

Herbaceous reed plantings 10 70

Deciduous tree plantings 50 290

Willow wattle 145 190

Brush layer 50 340

Brush mattress 120 725

Riprap with live cuttings 480 725

   Table 2.2: Maximum Tractive Forces for Bioengineering.
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Planting Design Guidelines

Species Selection and Placement

Observe the existing types of plants and their respective locations in relationship to
the stream and water table (Figure 2.13).  Try to recreate this structure in the design.
Plants with flexible stems and rhizomatous root systems are usually located from the water
line to mid-bank zone.  Larger shrubs are found from mid-bank to the top of the overbank
zone.  Tree species are usually found above the overbank zone in the floodplain.  Wetland
herbaceous species can be found throughout the streambank cross-section, although most
emergent aquatics will be found in the toe zone.

Successful bioengineering projects depend on proper
selection of species, plant material procurement and handling,
planting location, and establishment techniques.  Knowledge of
riparian plant species is essential.  Only certain species of
plants grow naturally in riparian environments.  Of those
species, some are more useful than others for bioengineering
and bank stabilization.  Woody vegetation that is adapted to
moist or saturated conditions, able to sprout from
cuttings, and has deep, spreading root systems is
ideal.  Willows are a classic example of a
shrub meeting these criteria.
Trees, such as

cottonwood, may be appropriate in some areas, but need to be planted out of the bankfull
discharge area because they will not survive frequent high flows.  Herbaceous plant
materials are also an essential components of most bioengineering projects.  Ultimately,
proper species selection should be based on what is observed in the surrounding natural
conditions.

Overbank ZoneBank ZoneToe Zone

Average Water Level

Bankfull Discharge Level

Figure 2.13: Certain plant types and species occupy different zoneson the bank of a stream.
(Graphic reproduced from Bentrup and Hoag, 1998.)
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Plant Procurement and Handling

Woody plant materials for bioengineering are
typically bare-root stock or dormant, unrooted
hardwood cuttings.  The main benefits of using
hardwood cuttings are lower cost, ease of planting,
depth of planting, use of local ecotypes, and
availability.  The following is a list of information and
guidelines for using hardwood cuttings:

n Types-Cuttings can be used as poles
(1/2 to 3 inches in diameter, planted
singly), posts (3 to 6 inches in diameter, planted singly), or bundles (small
diameter cuttings used in wattles, brush layering, and other techniques).

n Timing-Cuttings should be collected during the dormant season, from leaf
fall to just before the buds begin to break in spring.  Just after spring run-off is
usually the best planting time.  The cuttings will have adequate moisture but
will not be subjected to high flows.

n Harvesting-Collect cuttings from live wood that is at least two years old but
not old and furrowed.  Use sharp equipment capable of making clean cuts.
Do not take more than 2/3 of the stems in any one plant if the plant is to
remain in place and continue to grow.  Cutting length varies with the
application, but must be long enough to extend 6-8" into the permanent water
table or capillary fringe.  Two-thirds of the cutting should be below ground
level.

n Handling-Trim off all side branches and the terminal bud so energy will be
rerouted to the lateral buds for growth.  Cuttings can be tied into bundles for
transporting and soaking.  Then, the cuttings can be stored for up to six
months in a cool (34-36 degrees F), humid, dark place until ready to plant.
Prior to planting, soak the cuttings in water for five to seven days to prepare
for rooting.  Plant immediately after removal from the water.

n  Other Plant Sources-Potted plants, transplanted plugs, rhizomes, clump
plantings, and seeds can all be used.

Implementation of Design

Establishment Techniques

Pole plantings are normally planted with planting bars, soil augers, or power augers.
Post plantings are planted with post-hole diggers, tractor mounted posthole augers, and a
backhoe-mounted bar called "The Stinger."  Bundled cuttings are planted according to the
specific technique.  Whatever the planting method, consider the following general
establishment factors:

n Cuttings must reach the permanent water table or capillary fringe.
n Minimize major damage to the buds when inserting a cutting in the hole.

Avoid separating the bark from the cambium layer.

Before After harvesting with
1/3 of the plant

Figure 2.14 : Never harvest more than 2/3
of the stems of one plant. (Graphic
reproduced form Bentrup and Hoag.)
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n Make sure there are no air pockets around the cutting.  Backfill with a soil
and water slurry to remove air pockets.

n Experiment with planting methods to determine a suitable method for your
site conditions.

n Fertilizers and rooting hormone rarely improve success of high volume
plantings enough to offset the cost and the extra labor involved.

Management

Land management practices in the surrounding area have a large impact on the
success of bioengineering projects.  If a management change is needed and the owner
refuses to make the change, the chances for a successful project are low.

Livestock, beaver, muskrats, ducks, geese, deer, elk, and other wildlife can be
devastating to new plantings.  Generally, livestock should be fenced out of the area for two
to four years.  Excluding wildlife can be much more difficult.  Potential problem species
should be identified early in the planning stages.  Control methods for wildlife vary, but
include fencing, plant cages, repellents, and trapping.

Bioengineering projects will require some initial maintenance.  Typical maintenance
tasks include:

n Clearing debris around plantings
n Securing stakes, wire, and twine
n Controlling weeds
n Repairing fences
n Replanting

Some replanting is usually necessary to ensure the streambank is fully vegetated in
a short time frame.  The need to replant should not be looked at as a failure.  The following
table illustrates some potential success rates for bioengineering practices.

Method Growing

Pole Plantings 70-100%

Live Fascines 20-50%

Brush Layering 40-70%

Post Plantings 50-70%

  Table 2.3: Potential Success Rates.
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An important component of a successful bioengineering effort is a good monitoring
program.  Revisit the project periodically and carefully note its progress. Monitoring efforts
will not only increase the success rate of the current project, but will also provide valuable
insight to be used in future projects.
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Soil is the unconsolidated cover of the earth.  Soil is made up of mineral and
organic components that are capable of supporting plant growth.  Topsoil is generally the
most fertile portion of soil that contains the nutrients, microorganisms, seeds, and roots for
enhancing reclamation.  Salvage and replacement of topsoil promotes vegetation
establishment and is required by law to ensure reclamation success.

Topsoil salvage, stockpiling, and replacement activities require large equipment
and a large amount of time.  Planning and coordination ensure that soils are salvaged
ahead of operations and that replacement and seeding operations occur in a timely
manner.

Planning Soil Salvage

Experience with reclamation at a variety of mined sites has proven that replacing 12
inches of topsoil on the surface after grading will substantially improve plant growth.
Because roots will extend into the graded overburden, it is also important to prepare the
overburden to a depth of at least 1 foot.  In other words, the preferred rooting depth is two
feet with the top 12 inches being topsoil.

Note: More cover may be necessary if toxic material is to be buried.

In searching for 12 inches of topsoil from the site, the mine operator should not
discard rocky or bouldery soils.  The objective of reclamation is to mimic the surroundings
and blend the restored site with undisturbed area.  In some cases, this means salvaging
rock and boulders with the soil cover.

Soil Salvage

Figure 3.1:  Rock blending on the surface of the reclaimed site.
Willow Creek Mine site.
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To determine if the operation can supply twelve inches of topsoil, the operator
should take the following steps:

n Review the County Soil Survey, which is available at the local National
Resource Conservation Service (NRCS) office:
http://www.ut.nrcs.usda.gov

n Look for a description of the soils and vegetation likely to be found within
the proposed disturbed area.

n Evaluate the texture of each soil (percentage of sand, silt, and clay), the
water holding capacity, the pH, and the salinity or electrical conductivity
(EC), as well as the average rooting depth to determine the potential for
salvageable soil over the disturbed area (Table 3.1).

n Determine the depth of salvage.  If suitable material is not found at the
surface, look for subsurface materials that fit the criteria in the Soil
Evaluation Table.

Conduct an inspection of soils at the site prior to disturbance.  The inspection will
help to correlate the site soils with those
described in the County Soil Survey.  Record
all vegetation, salt crusts, shale, rock outcrops,
steep slopes, and other hindrances to soil
salvage. Where problem areas exist, such as
those with salt and shale, take samples for
laboratory analysis of pH, EC, and sodium
adsorption ratio (SAR).  See Table 1.  After an
inspection of the site, the NRCS may aid in
determining the extent of the problem or in
recommending amendments to the soil for
reclamation.

Before mine operations begin, remove
and store all the available topsoil material and
attempt to achieve the twelve inch topsoil goal.

Even a few inches of topsoil will
make a difference in plant
establishment at reclamation.   Where
topsoil is limited, ensure that the
graded surface is suitable for plant
growth.

Figure 3.2:  Soil sampling in
Hardscrabble. Canyon Castle
Gate Mine.

Figure 3.3:  A soil pit is dug to evaluate soil quality and
quanity.

http://www.ut.nrcs.usda.gov
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Good Fair Difficult
Expect

Problems

pH 6.1 to 8.2 5.1 to 6.1
8.2 to 8.4

4.5 to 5.0
8.5 to 9.0

less than 4.5
>9.0

EC
(mmhos/cm

0 to 4 4 to 8 8 to 15 >15

SAR 0 to 4 5 to 10 10 to 12 >12

texture**
sl, l, sil, scl,

vfsl, fsl
c, sicl, sc, ls,

lfs
sic, s, sc, c,
cos, fs, vfs g, vcos

avail water
holding

>0.10
moderate

0.05 to 0.10
low

<0.05
(very low)

Soils suitability table*Table 3.1

*Soil suitability rating may vary based on the pre-existing plant community and
soil types and desired postmining plant community.

**s=sand, l= loam, si= silt, c= clay, v= very, f= fine, co=coarse, g=gravel

Most operations will benefit from conducting a detailed soil survey.   The objective
of a soil survey is to document the kind, extent, depth, location, and quality of soils in the
survey area.  A survey will describe the topography, elevation, and rainfall characteristics of
the site, as well as the plant community and its productivity.  The survey will provide
background information that will be used in formulating the soils management plan for
operations and reclamation (Table 3.2). The information obtained during the survey is
used to create a soils map of the site on a scale of 1:15,000 or larger.

A soil survey follows the methods,
standards and procedures described
in Title 430-VI of the National Soils
Handbook, (USDA-NRCS 1993), Soil
Survey Manual (USDA-NRCS 1993),
and Keys to Soil Taxonomy, 7th ed.
(USDA-NRCS 1998).  The Division
recommends that a certified soil
scientist conduct this investigation.
Certified individuals are listed by state,
specialty, or name at http://
www.agronomy.org/certification/
directory.Figure 3.4:  A greasewood plant community thrives in

soils with high EC.  Carbon County.

http://www.agronomy.org/certification/directory
http://www.agronomy.org/certification/directory
http://www.agronomy.org/certification/directory
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The survey contains information collected from
soil pits and supplemental auger holes arranged
on transects throughout the site.  The pits provide
soil scientists the information on soil horizons
and the opportunity to collect soil samples. The
samples from each horizon or from each 12-inch
increment (where no horizonation is noted) are
analyzed for pH, electrical conductivity (EC),
texture, percent organic matter (%OM), available
water holding capacity, calcium carbonate
(CaCO3), soluble potassium, magnesium,
calcium, and sodium, total nitrogen, and
available phosphorus.  From this information, the
SAR is calculated (USDA 1954).  The results of
this sampling will be used to evaluate soil types
that are less desirable for salvage and
reclamation.  For example, a good soil will have
SAR values below 5.0 (Table 3.1).

Note: With the results of the survey, the
following balance sheet can be used to
track the volumes of material available
for use at reclamation.

Note: When filling out the Topsoil Balance Sheet, the following equivalencies
may be useful:

27 Cubic Feet (CF) = 1 Cubic Yard (CY)
1 Acre = 43,560 Sq Ft

A r e a  1 A r e a  2 A r e a  3 T o t a l

A c r e s  ( a c )

D e p t h  o f  T o p s o i l
R e m o v a l  ( f t )

E s t i m a t e  o f  S a l v a g e a b l e
Topso i l

V o l u m e  A c t u a l l y
S a l v a g e d  ( C Y )

S t o r a g e  L o c a t i o n  a n d
C a p a c i t y  ( C Y )

D e p t h  o f  P r o p o s e d
T o p s o i l  R e p l a c e m e n t

V o l u m e  R e q u i r e d  f o r
R e c l a m a t i o n  ( C Y )

S u r p l u s  o r  D e f i c i t
V o l u m e  ( C Y )

Table 3.2 Topsoil balance sheet.

(ac x ft) =CY  27

Figure 3.5:  Soil profile from borrow area.
Star Point Mine.
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Topsoil Salvage, Storage and Preservation

A suitable plant-growth medium is
essential for land rehabilitation.  Because
soils develop very slowly in the arid West,
topsoil is a valuable resource.  Topsoil is
valued as the most superior plant-growth
medium and therefore, should be
selectively handled and preserved for use
during reclamation.

Topsoil Removal

Remove topsoil and substitute
topsoil resources prior to any other mining
activity.  Soil resources can either be
stockpiled for later application or removed
from the active mining area and immediately spread over graded overburden.  The latter
option, which is called live haul, is preferable because fresh topsoil contains microbes/
bacteria, viable seeds, and plants that take root and aid in stabilizing the site.  However, in
many cases, topsoil stockpiling is the only choice for preserving soil resources.

Plan in advance to minimize the area of disturbance and reduce soil handling.
When planning, be sure to:

n Give forethought to vehicle access to the soils.
n  Provide on-site supervision during the soil salvage operation for soil

identification and stripping control.
n Use dust control measures during topsoil stripping activities and stop

activity if dust is inadequately controlled.

To remove soil in a controlled manner, the
following methods are employed:

n Leave pedestals, which are small
islands of topsoil to verify soil
removal depth.

n Dig pits or trenches with a
backhoe to confirm the depth of
topsoil to remove.

n Have a qualified soil scientist on-
site to supervise the topsoil
salvage operations.

n Use a contractor with previous
experience in soil salvage
operations.

Figure 3.6:  Arid land with 8-12” annual precipitation is
the site of many Utah mines.

Figure 3.7:  Soil pedestal remains after topsoil
salvage.  West Ridge Mine.
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Once stockpiled, do not disturb the soil again until final reclamation. The stored
topsoil should:

n Remain in place for the duration of mining
n Not be subject to water or wind blown contaminants
n Not be subject to compaction

Note: Place signs on the stockpile to help avoid accidental disturbance.

In Utah, segregation of topsoil from the underlying subsoils often means salvaging
both the A and B horizons, since the A horizon is so shallow.  Where possible, separately
stockpile the B horizons from the overlying A horizons.  At reclamation, replace the A and B
horizons in the reverse order of stripping so that the native soil profile is duplicated.  This
effort will result in higher productivity of the reclaimed site.

Prime farmland soils require special handling.   The topsoil is segregated from the
subsoil, which is salvaged to a depth of four feet.  The soil is replaced in the reverse order
of stripping to restore its former farmland productivity.

Preserving Soil Structure, Avoiding Soil Compaction

"Soil structure" is used by soil scientists to describe the soil's aggregate stability, or
primary particle arrangement and the resulting pore system. This is an important concept
because the pore network in the soil holds water and dissolved nutrients and allows air
infiltration and root penetration into the soil.  Even good quality soil is subject to
compaction, which results in loss of the pore network and is measured by higher soil bulk
density.  The results are increased soil compaction and higher soil bulk density.  During soil
salvage and soil replacement, preserving soil structure and avoiding soil compaction is of
paramount importance.

Soils with cryptobiotic crusts also require
special handling. Cryptobiotic crusts are a living,
complex association of cyanobacteria, lichens,
mosses, and green algae.   These crusts are very
important in arid and semi-arid plant communities
for providing soil stability, increasing water
infiltration, and creating soil aggregation
(Belnap,unpublised).  Separately salvage the top
inch of dry crust material from the soil before
salvaging the topsoil.  Spread the crusts as thinly
as possible over the topsoil storage piles to keep
them active.

        Cryptobiotic Crust

Figure 3.8:  Cryptograms on undisturbed soil.
Emery County.
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Soil structure is impacted by several factors, including:

n Handling.  Minimize the number times the soil is moved.
n Compaction.  Minimize the amount of vehicle traffic.
n Moisture.  Avoid handling soils when they are either too dry or too wet.

Handling soil that is too wet or too dry with earthmoving equipment will result in the
soil becoming compacted or turning to powder.  Both conditions seriously affect plant
growth.  To illustrate how soil consistency varies with water content, try moistening a hard,
dry clod.  Notice how it softens as water penetrates into the soil structure.  At low water
contents, the soil becomes friable and crumbles under gentle pressure.  Increasing water
content allows the soil to become plastic and it can be molded without cracking or
crumbling. Further wetting will cause plasticity to give way to stickiness, a consistency to be
avoided during soil salvage or replacement.

Soils should only be handled when they are in a loose or friable condition or when
moisture content is an optimal 10%-15%.  Loose consistency refers to non-coherent,
coarse-textured soils while friable consistence refers to fine-textured soils that crumble
readily when crushed.

Generally, two rules apply:

1. If the soil sticks to the
equipment, wait until the
soil has dried to a friable
state.

2. If the soil is too dry and hard
to handle, resembling flour,
add water until the soil is
wetted to a loose, friable
condition.

There are natural processes that
alleviate compaction and restore soil
structure after salvage and placement.

They include:

n Wetting and drying
n Freezing and thawing
n Root penetration
n Organic matterdecomposition

Figure 3.9:  Dry soil turns to powderafter handling.
Banning Loadout.

Figure 3.10:  Topsoil pile with organic matter.  West
Ridge Mine.
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Incorporate organic matter into the
topsoil piles by salvaging plant materials
on the surface with the topsoil.  Such plant
materials include grasses, shrubs, and
chipped woody materials.

Note: Additional nitrogen may be
required.

Soil Storage

Store salvaged soil in a manner that:

n Minimizes southwest sun exposure
n Maximizes surface area
n Minimizes soil depth

In addition, the stockpile should be:

n Isolated to minimize contamination
from mine related dusts

n Protected from flooding
n Seeded promptly, since plants

and their residue control wind and
water erosion and maintain microbial
activity.

Short-term piles should be:

n Seeded with a mix of quickly established grasses and grains that can be
tilled under as a green manure soil amendment

n Seeded with an interim seed mix of grasses, forbs and shrubs, if the pile is
to remain in place longer than one year

Note: Maintenance of topsoil piles includes weed control.

        Rock Fragments

Islands of vegetation diversity are
desirable, particularly in large disturbance areas of
more than 30 acres.  Salvaging soils that are
rocky or bouldery allows the site to blend with the
surrounding, undisturbed areas.  Rock increases
soil water absorption, reduces evaporation, alters
soil temperature, provides habitat, promotes plant
diversity, and helps reduce surface soil erosion.

Figure 3.11:  Topsoil pile construction.  West Ridge
Mine.

Figure 3.12:  Soil is stockpiled for use
in reclamation.  West Ridge Mine.
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Keep in mind that soil changes during storage.  Chemically, the pile loses organic
matter and fertility.  Biologically, the numbers of microbes decrease with time and depth of
burial.  Earthworms decrease and viable seeds are eliminated.  Physically, soil aggregate
stability is lost.  The soil becomes compacted with a high bulk density.

To minimize compaction caused by earthmoving equipment, use single lift
operations rather than repeatedly driving over the surface scraping off thin layers.  Also,
wide, shallow soil stockpiles will
retain more microbes, earthworms,
and viable seeds.

Livehaul of salvaged soil
eliminates the problems of
stockpiling.  Live haul is the direct
placement of freshly salvaged (not
stockpiled) topsoil onto graded
overburden in another area of
operation.  Consequently,
deterioration of fertility, micro-flora,
and seed viability are avoided.

Substitute Topsoil Salvage

Substitute topsoil is sometimes necessary to achieve reclamation success.  Use
substitute topsoil where soils are extremely thin, have been contaminated, or where toxic
mine and rock waste require deep cover to provide a plant rooting zone.

Substitute topsoil is created from mixtures of subsoil, geologic strata, and mine
spoils. Substitute topsoil should have physical and chemical properties similar to, or better
than, the native soil materials for supporting vegetation and the post-mining land use.  The
criteria used to evaluate the suitability of topsoil substitutes are listed in Table 3.1.

Note: The morphological, physical, chemical, and mineralogical properties of
substitute topsoil materials may change rapidly when they are exposed to
surface conditions and weathering.  For example, oxidation of shale will
produce clay, while oxidation of pyrite produces acidity.

Prior planning and onsite supervision of salvage operations will assure the
identification and surface placement of useful substitute topsoil materials during backfilling
and grading, leaving the less desirable materials buried in the fill.

Figure 3.13:  Dumptruck carrying topsoil to a remote
storage location.  Hiawatha Mine.
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Preserving Topsoil In-Place

In 2000, the West Ridge coal mining operation, in cooperation with the Utah Coal Regulatory
Program, investigated an alternative method for preserving topsoil resources on steep slopes.  The
method deviates from the standard practice of topsoil removal and storage by protecting undisturbed
soil resources in-place.  This experiment will test the practicality of "storing" topsoil materials in-place.
It is thought that slope stability and vegetation establishment will be enhanced by retaining the original
characteristics intact.

A geotextile mat was placed over the intact,
undisturbed soil surface, then covered with fill materials
that did not contain toxic or hazardous material.  Fill
materials will remain in-place for the duration of the mining
operation until final reclamation.  During final reclamation,
the fill will be removed, re-exposing the geotextile layer.
Then, the geotextile fabric will be removed to expose the
original soil surface.  The soil surface will then be treated
by loosening the soil surface.  Finally, the soil surface will
be seeded and revegetated.

Although the storage of topsoil underneath fill
materials is similar to storage of deeply buried topsoil
in a stockpile, it is not the same.

The in-place preservation technique offers several environmental benefits:

n Soil remains intact throughout storage, without losses to wind and water or
contamination by coal fines, road salts, or weed seeds.

n Rocks, roots, and soil cohesiveness remain to encourage vegetation establishment
and to reduce the potential for erosion and slope failure.

n Natural diversity of soil type and depth will encourage plant diversity during
reclamation.

n Undisturbed slopes and native in-place soils naturally blend into the surrounding
environment.

Figure 3.14:  Fill material is placed on the geotextile mat.
West Ridge Mine.
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Establish the final grade according to
the reclamation plan.  Complete all channel
and riprap placement and wildlife
enhancements (rock piles) prior to topsoil
replacement and seeding.

Time topsoil replacement to coincide
with the most beneficial seeding window.  In
Utah, this is usually September through
November (Chapter 4, Section 2).  Topsoiling
may require a temporary seeding of fast-
growing cover crops, such as oats, wheat,
and barley, to provide erosion control and
prevent weed establishment  (Part 2, Section
2).

The preferred rooting zone depth is two feet with the top twelve inches being topsoil
or substitute topsoil.  However, a diverse landscape is dependent on diversity of soils and
soil depths.   Soil quantities placed over the entire site will vary according to:

n Topsoil availability  - volume of stockpiled or live haul topsoil
n Substitute topsoil availability - volume of substitute topsoil identified and

stored
n Plant species to be planted - dictates needed topsoil replacement depths
n Proposed land use - dictates plant species to be planted
n Steepness of slope - impacts access, stability and methods for topsoil

placement
n Quality of overburden and fills - determines total needed cover requirements

Alleviating Soil Compaction

The earthmoving equipment used
in most surface mining operations is not
designed to produce the low ground
pressures needed to avoid compaction.
Scrapers produce the most compacted
soils.  Compaction can be kept to a
minimum if the scrapers traverse the
replaced soil materials as little as
possible.  Graders have a lower wheel
bearing pressure than scrapers.  Other
options include front-end loaders for
picking up the soil and dump trucks for
delivery and transport.  Bulldozers may be

Figure 3.15:  Rockpile for wildlife
enhancement.  Cottonwood Mine.

Figure 3.16:  Use track equipment to reduce
compactio.  Summit #1 Mine.

Soil Placement
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used for leveling and track hoes for soil
placement and surface roughening.  Any
method that reduces equipment traffic during
soil removal and redistribution is desirable
for lessening soil compaction.

Ripping, pocking, deep gouging,
extreme roughening and surface scarification
techniques (Part 2, Section 1) are used to
ensure a proper bond between the soil/spoil
interface and to alleviate compaction in both
the soil and spoil.  Apply the following
techniques before or after topsoil placement:

Surface Roughening Before Topsoil Replacement

n Eliminates the slip zone between the regraded spoil and replaced soils
n Breaks up compacted layers that been developed within the regraded spoil
n Promotes moisture and root penetration

Use where:

n Spoil quality is classified as poor growth medium
n Spoil and topsoil mixing would be detrimental to vegetation establishment
n Topsoil replacement depth is too great to allow penetration into the regraded

spoils

Surface Roughening After Topsoil Replacement

n Single, deep operation to penetrate the entire soil/spoil interface and profile
n Leads to fewer compact lower horizons
n Creates micro-sites favorable for seed germination

Use where:

n Spoil quality is classified as acceptable growth medium
n Spoil is compatible for mixing with replaced topsoil
n Topsoil replacement depth is shallow enough to allow penetration into the

regraded spoils
n Topsoil replacement is deep.

Surface Preparation

All final surface and seedbed preparation should result in a roughened soil surface.
In Utah, surface roughening is a key factor in reclamation success for vegetation
establishment, surface stabilization, and erosion control.  Surface roughening has broad
application for reclamation in varied climate, soils, and topography.  Soils must be in a
friable condition prior to implementing any soil surface preparation techniques. When soil
amendments are required, apply them before roughening the surface.

Figure 3.17:  Extreme surface roughening
breaks up compacted layers.  Crawford Mine.
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Pocking, Deep Gouging and Extreme Roughening

Extreme surface roughening creates microbasins by using a backhoe or trackhoe
shovel.  The trackhoe shovel is used to dig, poke, or push basins with a minimum elevation
of eighteen inches. These basins should be 1 1/2 to 2 feet deep and have the width of the
bucket. This allows the basins to be up to four feet wide.  The most common construction
method is to dig a bucket load of soil and then drop it two to three feet above the soil

surface.  The process is repeated in a
random and overlapping pattern, making
it impossible for water to flow down slope.
Finished roughened soils should be
difficult to walk over.  On poor, shaley
sites, such as the Mancos Shale, the
pocks can fill with sediment within a short
time period.  Therefore, the pocks should
be as large as possible and resemble the
moguls of a ski slope.  Conversely, on
sites with adhesive soils, the pocks
should not be too large, because they
would fill with water.  Straw, alfalfa, or hay
can be spread during roughening and
anchored to the soil surface by jabbing

the materials into the soil surface or tacking them with a hydromulch slurry.

Because a drill seeder cannot be used on such rough surfaces, seed must be
broadcast by hand or hydroseeded (Chapter 4, Section 2).  In areas with extremely dry and
loose soil, it may be advantageous to wait until the soil has settled before starting the
seeding process.  One method is to broadcast half the seed immediately and broadcast
half the seed after the soil settles.

Ripping

Ripping is used as a soil-
roughening technique in areas too large to
economically roughen by gouging with a
backhoe.  Ripping is also used to break
compacted layers of soil.  Ripper shanks
should be at least two feet long.  Rip
compact soil when it is relatively dry to
permit shattering beneath the surface.  The
equipment travels along the contour of the
slope, ripping to a depth of two feet or
more.

Note: The distance between rippers should be equal to the depth ripped.

Figure 3.18:  The soil surface is roughened,
seeded and then hydromulched.  Sunnyside Mine.

Figure 3.19:  Deep ripping breaks up
compact soil.  Summit #1 Mine.
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Lift the ripper from the soil every ten to twenty feet to reduce the chance of creating
long water pathways subject to catastrophic breaching.  Spread seed simultaneously with
the ripping operation if a broadcast seeder is attached to the rear end of the ripping
equipment.  Soil amendments or surface mulch may be incorporated into the soil during the
ripping operation.

Discing, Cultipacking, Harrowing

Discing, cultipacking, and harrowing are not recommended in Utah's arid climate,
because they create pasture-like conditions that subject the soil to wind and water erosion.
Discing is accomplished by pulling disks attached to gangs with a farm type tractor.
Discing is used as secondary tillage if ripping has left large clods.  Harrowing is also used
to breakup large clods.  Harrows consist of disks, tines, or other scarifying tips.
Cultipacking finely pulverizes the soil and packs the soil surface uniformly.

Contour Furrowing

Contour furrowing and terracing
have limited use for reclamation in Utah.
The major limitation is that contour
furrows need to be used on slopes less
than 10%.  Furrows are placed three to
five feet apart, 1½ to 2½ feet wide, 1
foot deep, and dams must be placed
every four to twenty feet, depending on
slope of land.  Visual scars from the
straight-line furrows can remain for
decades, making the reclamation
appear unnatural.

Terraces are like contour furrows on a much larger scale. Terraces provide channels
that run nearly perpendicular to the slope, trapping sediment and conveying excess water
off the site in a controlled manner.   Terraces are most suited to large mine dumps and
spoil piles.   If used, terraces should be designed by a hydrologist to determine adequate
sizing and drainage gradient.

Fertilizers and Soil Conditioners

Replaced topsoil and substitute topsoil materials may need amendments both to
increase the supply of nutrients and to improve the physical, chemical, and water-holding
characteristics of the soils.  Soil amendments include chemical fertilizers, composted
sewage sludge (Chapter 2, Section 2),  manures, and chipped wood byproducts.
Incorporation of chipped wood byproducts, straw or hay mulches improves water
infiltration, and reduces soil temperatures.  Composted sludge and manures not only
supply primary plant nutrients, such as nitrogen, phosphorus and potassium), but are also
excellent soil conditioners.  The added organic material restores soil tilth and microbial
populations.

Figure 3.20:  Terraces are used to reduce
slope length on these reclaimed mine dumps.
Goldstrike Mine.
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Fertilizer Application Rates

The nutrient requirements of native plants are less than those of agronomic crops,
upon which most fertilizer recommendations are based. As over-application of fertilizer
increases weed growth, fertilize only after testing detects a major soil deficiency and only
use slow release fertilizers.  Application rates should be calculated for dryland conditions,
well below agricultural rates.

Fertilization Methods

Solid fertilizers are broadcasted and liquid-based fertilizers are sprayed on the soil
surface.  Incorporate the fertilizer into the rooting zone by surface roughening. Otherwise,
the nitrogen is lost to the atmosphere and the phosphorus is fixed in the very top few
centimeters of the soil.

Soil Surface Stabilization

The Revised Universal Soil Loss
Equation (RUSLE) model shows that length and
steepness of a slope, combined with the soil
type and precipitation influence annual soil loss.
The implementation of the following techniques
can reduce annual soil loss:

n Applying favorable cover, such as
mulch, rocks, and shrub debris

n Incorporating management practices
like concave slopes and extreme
roughening

n Eliminating compaction by ripping
n Limiting the exposure of disturbed

land during periods of intense rainfalls
and snowmelt

For more discussion on RUSLE (Chapter 3,
Section 4).

Figure 3.21:  Uncontrolled erosion in
unconsolidated reclaimed drainage. JB King
Mine.

Figure 3.22:  Biosolids additions to
tailings.  Kennecott Tailings Facilities.
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Biosolids

As with other organic matter additions, the use of biosolids (composted sewage sludge) builds soil
structure and makes the surface less hard, which improves the retention of water helping to control erosion.

Why use biosolids?

n Biosolids build microbial populations and biological activity in sites that have a deficit of
topsoil, such as mine tailings, waste rock sites, and overburden.

n Biosolids act as a slow release fertilizer, providing available nitrogen over a five-year period.
This makes nitrogen not as available to fast-growing, annual weeds.

n Biosolids mixed with fine material such as fly ash or tailings create friability and
permeability, improving the wetting and drying characteristics of the tailings.

n Biosolids application may be economically more feasible than using imported soil material.
n Biosolids application may lower the pH by about one unit.

For protection of surface and groundwater, some constraints must be considered when using
biosolids.   These restrictions are covered in the 40 CFR 503 (Code of Federal Regulations) regarding land
application of sludge.

n Biosolids must not be applied to frozen soil or snow-covered ground.
n Biosolids may not be applied to steep slopes that contain fine material and are therefore

prone to erosion.
n There must be a minimum of five feet depth to the seasonal water table and a thirty-foot

buffer zone for surface waters.
n Biosolids must not be applied to low pH soils, as the metals in the biosolids will become

mobile.

Requirements of biosolid land applications are established by the Code of Federal Regulations (CFR)
and the Utah Annotated Code (UAC).   The Utah Division of Environmental Quality (DEQ) is the permitting
authority under UAC R317-8.  Communication with DEQ is the responsibility of the sewage treatment plant
operator.  The treatment plant operator is responsible for notification of DEQ when biosolids are land applied.
This information is itemized in the operating permit of the treatment plant

Biosolids are classified according to degree of pathogen reduction (Class A or B) and concentrations
of heavy metals.  Analysis of the sludge is the responsibility of the treatment plant operator.  The metals being
monitored are As, Cd, Cr, Cu, Pb, Hg, Mo, Ni, Se, and Zn.

Class A biosolids which do not have heavy metal loading rate restrictions can be applied to reclamation
sites without monitoring (40 CFR 503 Subpart B) and without regard for the surface and groundwater restrictions
outlined above.  Biosolids are applied at agronomic rates unless otherwise authorized by DEQ.  Up to five times
the agronomic rate may be authorized for a one-time application (Schmitz 1999).

Note: Agronomic rates are based upon the nitrogen requirement of the plant species to be grown.
For example, the nitrogen requirements of some grasses have been determined to be 300
lbs/acre for fescue and 275 lbs/acre for perennial ryegrass  (Phillips 1996).   This
information, along with the plant available nitrogen in the biosolids (ammonium, nitrate,
nitrite, and mineralized organic nitrogen), is necessary to evaluate the agronomic rate.

Agronomic Rate in Tons biosolids/acre = (crop N requirement in tons/acre)(Available N in tons per ton
of  biosolids)

Authorization by the Division of Water Quality of the Department of Environmental Quality  is required
prior to applying biosolids at levels above agronomic rates.

Levels above agronomic rates have been used recently in the state of Utah on two mining related
reclamation projects:   J.B. King waste rock reclamation (a coal mine site) and the Kennecott Biosolids
Demonstration Project (a minerals tailings site).  Following a five-year study at Kennecott, the recommended
application rate of biosolids was twenty tons per acre. (McNearny 1998)   At  J.B. King, the application rate of
biosolids was twenty four tons per acre.  The biosolid layer, approximately two inches thick, was worked into the
surface layer of the soil before seeding.
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Mulches

Mulch is a protective layer.  It can be organic or inorganic. Straw, hay, and wood
fiber mulch temporarily stabilize
the surface and reduce erosion.
They are effective for a few
years and then decompose.
Rock is a permanent surface
soil stabilizer.  Consider using
rock when the established
vegetation does not control
erosion  (Part 2, Section 3)  for
greater detail on the various
mulch material and application
methods.

Mulch Type
Application

Rate
Method of
Application

Anchoring
Method

Notes

Grass Hay 1 to 2
tons/acre Blower, hand Crimping, Chemical

Binder, Netting Certified Noxious Weed Free

Straw 1 ton/acre Blower, hand Crimping, Chemical
Binder, Netting Certified Noxious Weed Free

Alfalfa
1 to 2

tons/acre
Blower, hand

Blower, hand Incorporated into
soil surface

Certified Noxious Weed Free,
Pulverizes in blower, better

C:N ratio

Erosion Control
Matting

entire area
Hand per

Manufactures
Specification

Staples, Surveying
stakes, trench top of

matting

Lay loosely, snake mortality,
breaks down in sunlight

Wood Fiber
Hydromulch

1/2 to 1
ton/acre Hydromulcher

Chemical binder @
80 to 120 lbs./acre
or manufactures rate

Not as long lasting as straw or
hay

Cover Crop
(Oats, Barley)

15 to 80
lbs/acre Drill or Broadcast Plant perennials following

season

Rock 2 to 3 inches Leave on surface or
mix into top 6"

Use on steep slopes, in arid
regions

Table 3.3:  Mulch materials for use on disturbed areas.

Figure 3.23:  Incorporating mulch on test plots.  Banning Loadout.
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Problem Soils

Selective handling and treatment of acidic, toxic, saline or sodic overburden
materials will protect groundwater quality and plants after soil replacement.

Options include:

n Segregation and burial beneath non-toxic materials
n Remediation treatment to eliminate the impact of toxic materials on water

quality
n Tolerant plant species

The Surface Mining and Reclamation Act of 1977 requires that a minimum of four
feet of suitable growth medium is replaced over mine waste rock, refuse material, bedrock,
concrete, or acid/toxic forming materials.  This is also the best management practice for all
mining operations in Utah.

Selenium

There are two main issues
concerning selenium contamination in
surface mine reclamation. These
include selenium uptake by crops,
forages, or native plants, resulting in
selenium toxicity to animals and
selenium contamination of surface
water and groundwater.  Selenium is
often associated with sulfide minerals
or rocks found in mine spoil, waste
rock, and mine-processing waste.
Under alkaline conditions, insoluble
selenium minerals are oxidized to
more soluble selenium species
through natural weathering
processes.  Soluble selenium species accumulate in surface soils and are the source of
selenium contamination in surface mine reclamation, in bodies of standing water, and in
poor drainage areas.  As a result, selenium may be leached into ground and surface water.

Although selenium is not considered an essential element for plant growth and
development, plants bio-accumulate this available selenium.  Plant growth is not retarded
by selenium concentrations commonly encountered in soils.  Selenium in low levels is
essential to animal nutrition. However, toxicity occurs when animals consume plants
containing 3 to 20 ppm over a long period.  Acute toxicity occurs when animals consume
vegetation containing 100 ppm or greater (Williams and Schuman 1987).  If selenium is
present, grazing by domestic livestock is not advisable.

Figure 3.24:  Surface crust of Mancos Shale.  Emery
County.
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Selenium mobility is high in neutral to alkaline soils.  In slightly acid soils that are oxidized,
selenium mobility is lower.  In wet, acid, or humus-rich soils, selenium is generally immobile
and bio-availability is very low.

Boron

Boron is an essential micronutrient for plant growth and required in very small
concentrations.  Boron is quite mobile in soils, leaching out of soils in humid climates and
concentrating in the surface of arid and semi-arid climates.   As a general rule, boron
availability is low in both acidic and calcareous soils of coarse texture.   Leaching accounts
for the boron deficiency in acidic soils.  In calcareous soils, the deficiency is due to strong
adsorption and precipitation as relatively insoluble calcium borate salts.

In contrast, Boron toxicity is most commonly found in alkaline soils, mine waste,
spoils, and coal of arid regions. These materials often contain high levels of sodium that
form soluble sodium-borate salts.  Low rainfall allows soluble borate salts to accumulate in
the surface layer at concentrations toxic to plants.  Boron can be responsible for
reclamation failure in arid, alkaline locations.

Boron toxicity to agricultural plants occurs when soils contain more than 5 ppm of
hot-water-soluble boron.  Many native plant varieties are adapted to boron levels in excess
of 5 ppm.  Therefore, soil and overburden containing more than 5 ppm of hot-water-soluble
boron require special revegetation considerations (William and Schuman 1987).

Acid-Forming Materials

Acid formation occurs when sulfide-bearing minerals such as pyrite (FeS2),
sphalerite (ZnS), and chalcopyrite
(CuFeS2) are exposed to air and
water.  In the process, sulfur products
and metals are released into
solution.   The bacteria Thiobacillus
ferro-oxidans is the biological
catalyst in the oxidation reaction.
For an excellent discussion of the
topic,  read  "An Introduction to Acid
Rock Drainage," and "The role of
Micro-organisms in Acid Rock
Drainage," by Chris Mills, available
online at http://www.enviromine.com.

Figure 3.25:  Typical acid mine drainage.

http://www.environmine.com
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Acid formation:

n Lowers soil pH
n Increases concentrations of Al3+ and H+ cations, creating more acidity
n Solubilizes trace metals (Fe, Al, Mn) to toxic levels, resulting in competition

for soilexchange sites with other plant nutrients (N, P, K).
n Binds nutrients, such as P with Fe and Al
n Increases ratios of H+ to Ca2

+ and Mg2
+, resulting in destruction of roots

n Inhibits nitrification, like the microbial conversion of NH4 + to NO3
-

n Increases salinity, or, electrical conductivity (EC)

A popular idea is that acidic coal
mine drainage occurs only in the
eastern U.S., but it can also occur in
the West.  Acid- forming wastes have
been brought to the surface at the
Boyer Mine in Summit County, Utah
and the Starpoint Mine in Carbon
County, Utah and in Wyoming, New
Mexico, Texas, and Montana (Boon
and Smith 1985).

Keep the exposure of acid-
producing material to a minimum.
Treat and bury the waste

immediately.  Grade the surface to promote runoff rather than infiltration.
Balance the need to eliminate water and oxygen transport into the spoil with vegetation
establishment.  To treat with amendments, gather information about acid-base potential
(Sobek, et.al. 1978), moisture content (Gardner 1986), and particle size.

As explained in the following paragraphs, acid-generating waste is reclaimed
through:

n Burial under four feet of cover

n Treatment with amendments

n Use of acid-tolerant plant
species

Figure 3. 26:  Acidic soil created by mine tailings.

Figure 3.27:  Acidic mine waste burial site.
Boyer mine.
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Burial of the acid forming materials under four feet of non-acidic or non-toxic
material will reduce oxygen penetration to the pyritic spoil and diminish the acid production.
The deeper the burial of acid forming material, the better the seal.  The non-toxic cover
material will form the root zone.  It may be topsoil or spoil capped with topsoil.  To avoid
degradation of the topsoil by the upward migration of acidic salts, place a capillary barrier
between the acid-forming waste and the rooting zone.

Calcium or magnesium-carbonate materials neutralize the acidity formed by excess
sulfate in solution.  Where iron-sulfide minerals in coal are overlain by calcareous rock, the
mine drainage is neutral rather than acidic (Cravotta et.al., 1990; Skousen and Larew,
1991).   Where calcareous overburden is lacking, the acid-forming materials can be
amended with imported alkaline materials such as limestone (CaCO3)  and lime [Ca(OH)2],
blast furnace slag (CaSiO3), fly ash, and cement kiln dust (CaO).  The amount of calcium
carbonate to apply is calculated based upon the total sulfur and calcium carbonate content
of the waste (Sobek, et.al. 1978; Cravotta, et.al 1990; Skousen 1991).

Organic matter amendments delay pyrite oxidation by consuming oxygen during
decomposition.   Organic matter also removes iron,  aluminum and other metals by
adsorption and complexation.  Organic materials have been used in Anoxic Limestone
Drains (Skousen 1991) and as filters for acid mine drainage in alpine settings (Fantin
1996).  Organics react with metals, creating complex associations without creating
chemical sludge, which is characteristic of oxidized drainage from lime-treated materials.
(Fantin 1996; Skousen and Sencindiver 1988).

Finally, sodium laurel sulfate, an anionic surfactant,  may be applied directly to pyritic
material to destroy Thiobacillus ferro-oxidans.  Kleinmann and Erickson, 1983, provide a
detailed summary of application procedures and other considerations of the method.

Commercially available plant materials like "Summit" Louisiana sage (Artemisia
ludovicana) from the Upper Colorado Environmental Plant Center have been derived from
acid-tolerant genotypes (Fisher et. al. 1989).  Accessions of genotypes found growing on
the acid mine waste could evolve into a third management strategy for remediation.  A
useful publication for evaluating plant adaptations is Wasser 1982.

Listed below are plant species that have adapted to acidic conditions (Fisher et.al.
1989; Morrey 1993).  These recommendations are based on the authors' research and not
on research specific to Utah mining conditions.  Some species listed may not be native to
Utah.

n Carex eleocharis. (needle leaf sedge)
n Eriogonum sp.
n Juniperus horizontalis. (creeping juniper)
n Rosa arkansana. (prairie rose)
n Schizachyrium scoparium.(little bluestem)
n Thermopsis rhombifolia. (prairie thermopsis)
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Creeping juniper is particularly important in stabilizing soils, because of its form.
Thermopsis, eriogonum, needle leaf sedge, and prairie rose play an important role in
stabilization due to their rooting systems.

Listed below are several tolerant grasses (Morrey 1993). These recommendations
are based on the authors' research and not on research specific to Utah mining conditions.
Some species listed may not be native to Utah.

n Agrostis stolonifera (weeping bent grass)
n Cynodon aethiopicus
n Dactylis glomerata (orchard grass)
n Digitaria eriantha
n Eragrostis chloromelas (boer lovegrass)
n Eragrostis curvula (weeping lovegrass)
n Eragrostis gummiflua
n Festuca arundinacea  (tall fescue)
n Hyparrhenia hirta
n Lolium perenne  (perennial ryegrass)
n Paspalum dilatatum (dallis grass)
n Pennisetum clandestinum.

Saline-Alkali and Sodic Soils

Excess soluble salts in soil create a two-fold problem for plant growth.  The soil
solution contains so much salt that the osmotic potential is very low and plant roots cannot
draw water from the soil. In addition to this, the excess sodium in the soil physically alters
the clay lattice structure, reducing permeablity of the soil.  The excess sodium destroys the
soil structure by dispersing the soil particles.  Soil pore spaces are eliminated and the soil
becomes impermeable to water.   These effects are more pronounced in fine-textured soils
than in coarse-textured soils.

Frequently, the salts creating problems are the cations (sodium, calcium and
magnesium) and the anions (chloride and sulfate).   Analyses that are used to characterize
salinity and sodicity are pH, Electrical Conductivity (EC), snd Sodium Absorption Ratio
(SAR).  The SAR is a calculated by the ratio of sodium to magnesium and calcium (USDA
Salinity Laboratory 1954).

This formula represents the concentrations in milliequivalents per liter of the respective
ions.
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Soils are classified as saline, sodic, and saline-sodic as shown in Table 3.4.

Saline-alkali soils have an excess of soluble salts and an excess of sodium.  They
are characterized by an EC reading greater than 4.0 mmhos/cm and an Exchangeable

Sodium Percentage (ESP) of
greater than 15% (USDA Salinity
Laboratory, 1954).

Nonsaline-alkali or sodic
soils are those which have an EC
of less than 4.0 mmhos/cm, an
ESP of greater than 15%, and a pH
greater than 8.5.  Sodic soils
present physical limitations to soil
structure by causing clay swelling,
particle dispersion, and sealed soil
pores, resulting in reduced
drainage and air infiltration.  Sodic
soils also have the potential to
accumulate toxic levels of sodium
salt within plant tissue.  Sodic soils

are alkaline.  In alkaline soil solutions, the plant available iron is limited, leading to
chlorosis.

Sodic soils can be amended with gypsum or other soluble calcium salts only if there
is adequate rainfall or irrigation water and drainage to leach away the sodium salts that are
freed from the soil as the calcium replaces it on the soil exchange site.   Sulfuric acid
treatments on calcareous sodic soils have produced lower sodium adsorption ratios, more
soluble calcium and magnesium, and lower pH values than the use of gypsum (Mace et al.
1999).  Another strategy is to amend the sodic spoil with sufuric acid prior to topsoil
application (Gould 1982) to increase the infiltration rate and water holding capacity of the
spoil, allowing deeper root penetration.

Classification EC (mS/cm) ESP (%) Typical pH Resulting Soil
Structure

Saline >4 <15 <8.5 Good

Sodic <4 >15 >9.0 Poor

Saline-sodic >4 >15 <8.5 Fair-good

Table 3.4 Soils classification.

1

Figure 3.28:  Alkali soil.  Emery Deep Mine.
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Where irrigation is impractical, the use of sodium-tolerant plant species and the
application of organic matter to lower the SAR and to improve the physical condition of the
soil is advised (Fresquez et al. 1982).  Revegetation efforts improve when a layer of
imported topsoil is placed over the saline overburden to reduce salts in the seed
germination zone.  Over time, as plants become established, the sodic soil becomes more
permeable because of the voids created by root spaces.

The most common approach to saline-alkali or sodic soils is to bury the material to
reduce contact with the wetting front and limit the upward migration of the salts.

Plant tolerance of saline-alkali or sodic soils varies by species.  The Plants
Database at http://plants.usda.gov is helpful for selecting species.  Salt tolerant and
moderately tolerant species are listed in Franklin, et al. 1987.   Many of these species are
native to Utah, but in all cases, it is essential to be sure the species being used are
adapted to the site conditions.  Tolerant and moderately tolerant plant species are listed
below.

Tolerant Plant Species

n Puccinellia sp. (alkali grass)
n Sporobulus airoides  (alkali sacaton)
n Agrostis stolonifera, palustris (creeping bentgrass:  Seaside, Arlington,

Pennlu, Old Orchard varieties, Redtop)
n Poa trivialis (rough stalk bluegrass)
n Festuca arundinaceae (tall fescue: Alta and Kentucky 31 varieties)
n Festuca rubra (creeping red fescue: Saltol, Ruby varieties)
n Alopecurus arundinaceous (creeping meadow foxtail)
n Distichlis stricta (inland saltgrass)
n Agropyron elongatum (tall wheatgrass: Jose, PI-109452, Mandan 1442,

NDG-1 )
n Elymus cinereus (basin wildrye)
n Elymus junceus (russian wildrye)

Moderately Tolerant Plant Species

n Poa canbyi (canby bluegrass)
n Poa pratensis (Kentucky bluegrass: Adelphi, Ram I, Fylking, Nassau

varieties)
n Bromus inermis (bromegrass: Lincoln, Polar varieties)
n Phalaris arundinacea (reed canarygrass)
n Trifolium repens (Merit ladino clover)
n Lolium perenne (perennial ryegrass: Norlea, Common, NK 200 varieties)
n Agropyron sp.  (wheatgrass)
n Ceratoides lantata (winterfat)
n Atriplex confertifolia (shadscale)
n Atriplex canescens (fourwing saltbrush)
n Suaeda sp. (suaeda)
n Kochia americana (gray molly)
n Sarcobatus vermiculatus (greasewood)
n Atriplex corrugata (mat saltbush)
n Atriplex gardneri (gardner saltbush)
n Gravia spinosa (spiny hopsage)
n Phragmites australis (common reed)
n Medicago sativa (alfalfa)
n Asparagus officinalis (asparagus)

http://plants.usda.gov
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Erosion

Disturbance of soil due to oil, gas, and mining activities will change the distribution,
quality, and quantity of water runoff.  These landform changes will subsequently affect the
rate and pathways of water to stream channels.  The impacts of drilling, pumping, and
mining practices may not be confined to the land on which those activities occur.
Neighboring landowners can be affected through increased soil erosion, sediment
deposition, water pollution, and flooding.  Entire communities can be affected by the loss of
water quality in watersheds that they depend on for culinary and irrigation water.

Using good soil and water conservation practices can reduce the effects of mining
activities on offsite resources.  Best Technology Currently Available (BTCA) and Best
Management Practices  (BMP) are terms used to describe erosion control methodologies.
The ultimate goal of any sediment control measure is to prevent erosion from starting.  For
example, vegetation establishment, a BMP, is the most efficient way, or BTCA, to prevent
or minimize erosion and is the ultimate goal of most all sediment control measures.  During
active mining operations and until reclamation vegetation is established, additional
measures are needed to prevent sediment from leaving the site.  The BTCA for these
situations is sediment retention using the BMP's such as sediment ponds.

Erosion Process

Soil erosion is the removal and subsequent loss of soil by the action of water, ice,
wind, and gravity. Soil erosion is a process that occurs naturally.  Utilization and
disturbance of the land by human activity significantly increases the rate of soil loss.
Unprotected construction and mining sites can have annual soil loss rates of more than 300
tons per acre ( USDA).

Soil erosion by water occurs in the following three phases:

1. Particle detachment
2. Sediment transport
3. Sedimentation or sediment deposition

In the particle detachment phase, soil particles are detached from the parent soil
mass by falling raindrops or by the shear forces of runoff. In the second phase, sediment
transport, particles are moved down slope or carried in a stream.  The ability of the runoff to
transport the detached particles is a function of the runoff velocity. The third phase of the
erosion process, sedimentation, occurs when the velocity of the runoff is slowed and the
load carrying capacity decreases, causing some or all the sediment to deposit. Generally,
the larger, heavier particles deposit first and then the finer, smaller particles deposit further
down slope.
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Types of soil erosion caused by water are:

n Splash
n Sheet (inter rill)
n Rill
n Gully
n Stream and channel

The erosion potential for a given area is
dependent on several factors or characteristics
which include:

n Soil type
n Topography
n Climate
n Soil cover
n Antecedant conditions

The Revised Universal Soil Loss Equation (RUSLE) illustrates how these
characteristics interact to reduce erosion and how each factor must be considered when
planning for the stabilization of disturbed sites.

The RUSLE equation is A = R K LS C P, where

A = average annual soil loss in tons per acre per year

R = the rainfall erosivity factor or average annual total of storm energy by
intensity, including snowmelt (based on the 22-year average)

K = soil erodibility factor, which is measured or estimated for each soil and
based upon soil properties (soil with a high percentage of silt is more
erodible than clay)

LS= hillslope length and gradient factor, which accounts for the effect of
topography on erosion (increasing slope length and steepness will increase
erosion)

C = cover management, which represents the effect of vegetation, management,
and erosion control practices (surface roughness will lower this factor)

P = support practice factor, which is the ratio of soil loss with practices like
concave slopes and contour ripping

sheet

rill

gully

channel

Figure 3.29:  Phases of soil erosion.
(redrawn by Jenny Suflita)
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The RUSLE model shows that the length and steepness of a slope, combined with
the soil type and precipitation, influence annual soil loss. The implementation of the
following techniques can reduce annual soil loss:

n Apply favorable cover, such as mulch, rocks, and shrub debris
n Incorporate management practices like concave slopes
n Eliminate compaction by ripping
n Limit the exposure of disturbed land during periods of intense rainfalls and

snowmelt

The RUSLE program and the supporting database set are available as a self
extracting, zipped executable on the RUSLE official website at http://
www.sedlab.olemiss.edu/rusle.

Site Specific Erosion Control Plan

When developing an erosion control plan, sufficient site-specific resource is
required.  Information on the following site characteristics should be collected and
evaluated:

n Acreage
n Soils
n Drainage pattern
n Rainfall data
n Nearest receiving water
n Groundwater information

Maps

One way to collect information about site characteristics is from maps. Both
topographic maps and aerial photographs can be used.  (Resources)

Soil Information

Soil information is directly related to sediment transport.  Knowing about soil
textures and erodibility, the K factor, is essential to creating a design plan.  The most
accurate and useful soil information is data collected on-site by a qualified soil scientist
(Chapter 3, Section 1).  Soil survey information provided by the Natural Resources
Conservation Service can help determine soil textures and erodibility factors.

Drainage Pattern

Drainage patterns are pathways that snowmelt and storm water runoff follow onto,
through, or off a site.  Drainage pattern identification is determined from site survey
information, topographic features, maps, and observation of the site.  The acreage of each
drainage area is needed for design of the sedimentation control structures.

http://www.sedlab.olemiss.edu/rusle
http://www.sedlab.olemiss.edu/rusle
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Rainfall Data

Rainfall data is needed when designing sedimentation structures such as sediment
basins, detention/retention ponds, and diversion ditches.  The types of data needed may
include 10 year 24 hour storm event, 100 year 6 hour storm event, and storm return
periods. Rainfall data can be found at http://www.wrcc.dri.edu/pcpnfreq.html, and in the
National Oceanic and Atmospheric Administration Atlas 2, published in 1973.

Receiving Waters

Identify receiving waters by name, location, and distance from the site.  Receiving
waters in Utah are streams, rivers, lakes, springs, and wetlands.  Intermittent and
ephemeral streams are considered receiving waters.

Depth to Groundwater

Determine the depth to groundwater in order to prevent groundwater pollution.
Coarse soil and a high water table create a great potential for groundwater pollution,
especially when coupled with a water treatment design of infiltration and sedimentation.
Culinary water wells in close proximity to the site should be identified.  Some of this
information may come from the Department of Natural Resources, Division of Water
Rights, Utah Geological Survey, and U.S. Geological Survey.

Construction Detail

Maps and plans must address the different stages of construction.  The construction
stages can be divided into three separate phases:

1. Initial clearing phase
2. Intermediate grading phase
3. Final stabilization of operation or reclamation phase

Perimeter controls usually coincide with the initial clearing phase.  Earth-moving
activities and soil exposure are greatest during the intermediate grading phase.
Temporary erosion controls must be implemented in incremental stages as construction
progresses.  The last phase of erosion control will depend on the operation or reclamation
plan, but may include short term and long term controls.

Erosion and Sediment Control Methods

Successful erosion control begins with appropriate planning.  However, even the
best plans must be modified during or after installation. The erosion control plan should
permit maximum flexibility to allow modification to the plan.  Erosion control technologies
can reduce, but not eliminate, soil erosion.

http://www.wrcc.dri.edu/pcpnfreq.html
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Follow these basic principles of erosion prevention and control:

n Keep disturbed areas small and practical.
n Avoid or minimize the disturbance on highly erodible soils.
n Reduce exposure during expected wet seasons.
n Protect disturbed areas from the runoff of adjacent areas.
n Retain sediment within the site. To accomplish this, use several small BMP's

in combination with a large BMP to reduce maintenance.
n Keep runoff quantities and erosion velocities low.
n Reduce exposure time. Stabilize, vegetate, and protect from raindrop and

runoff as soon as practical.
n Grade all slopes to concave or complex slope shapes.
n Reduce slope lengths or gradients.

*Maybe appropriate for initial reclamation period but  will require maintenance and
subsequent removal.

Diversion and retention/detention structures should be designed by a professional
engineer or other qualified individual.  The installation of these structures will need to be
scheduled into the site development and reclamation schedule.

Often, a combination of temporary and permanent techniques is needed to
adequately control sediment and erosion.  In addition, several small structures may function
more effectively than a single large structure.  Several small structures in combination with
a large structure may reduce the maintenance and cost of sediment removal.  The type and

Short Term Constructions Short Term Operations Long Term Reclamation

Straw or hay mulch Temporary seeding Slope Shape

Strawbale barrier* Straw or hay mulch Straw or hay mulch

Silt Fence barrier Filter Extreme surface
roughening

Diversions* Permanent seeding

Temporary sediment* trap Erosion-control matting

Sediment pond* Rock mulch

Slope drains*

Check dams*

Outlet protection

Inlet protection

Table  3.5  sediment and erosion control methods.
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combination of techniques will depend on several factors such as soil texture, slope
steepness and length, size of disturbed area, frequency and intensity of rainfall events,
length of time until vegetation establishment, and distance to surface water features.

Maintenance Plan

Evaluation and subsequent modification of the erosion control structures may be
required to fit the BMP to your site. Erosion control structures must be regularly monitored
and maintained to be effective and function properly.    The following tips can help with a
maintenance plan:

n Do not block a natural drainage way.
n Visit the site during and after storms.
n Place control measures out of the way of operations.
n Make field modifications of the structures where necessary.
n Provide access for maintenance and removal.
n Plan where sediment will be placed after structure clean-out.
n Use a sediment marker in sediment ponds to indicate clean-out level.

The Activity Checklist in the Resources section of this manualcan be used as a tool
to help a contractor or foreman manage the erosion control practices.

Roads

Roads are considered the single largest contributor of sedimentation to
watersheds. Roads to oil, gas, and mining sites are
often left after operations for post-extraction land use.
Control of water flow from the road surface and
associated cut and fill slopes is essential to reducing
erosion and subsequent sedimentation.  The rules to
prevent or minimize sedimentation from roads are:

n Minimize road construction by using
existing roads where possible.

n Locate roads in stable areas.
n Design roads that are reclaimable.
n Design roads for their intended use. For

example, a 2-track road may be
adequate for some types of exploration.

n Balance cut and fills. Avoid importing
material.

n Avoid sustained excessive grades.
n Use durable surfaces such as pavement.
n Design road surface slope to utilize

natural drainages. Use techniques such
as in-sloping, out-sloping, and changing
of grade.

Figure 3.30:  Uncontrolled water flow
resulted in excessive grading on this
road used for logging Carbon Co.
activities.
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n Design cross culverts and ditches to complement natural drainage.
n Reduce runoff from above the road.
n Limit road construction during periods of excessive moisture or frozen

ground.
n Stabilize cut and fill slopes with vegetation as soon as possible.
n Install road drainage at the time of road construction.
n Install water bars to prevent large volume of flow from accumulating.

Remove water from the road surface as soon as possible.   Out-slope, in-slope, or
crown the road surface to complement the surrounding drainage and utilize non-erosive
surfaces.  Out-sloped roads drain water off the road and road fill in a low-energy,
unconcentrated flow.  Out-sloped  roads are advantageous because they do not require a
system of culverts and ditches. However, they can only be used in limited conditions.
Roads can be out-sloped if the fill is made up of stable, non-erodible soils and if there is
not slippery mud or ice present.

In-sloped roads concentrate water on the cut roadside and require drainage ditches
and associated culverts to carry the water away from the road.  Ditch gradients of two to six
percent are required to keep collected water moving but not too steep for excessive
erosion to occur. This is dependent on the soil type.  The concentrated water collected in
the ditches should be
directed under the road and
through culverts placed on
stable slopes, not at the end
of roads or switchbacks.
Culverts should be installed at
an angle of fifteen to thirty
degrees toward the inflow of
the ditch and have a minimum
one percent slope.  Rock
armor, drop inlets with boxes
or filters, and catch basins
installed at the culvert inlet will
reduce plugging.   Culverts
should be installed along the
natural slope under the fill in
areas with high flows, high
fills, or erosive slopes. Rocks
or other energy-dissipating
materials must be placed
below the culvert outlet to prevent gully erosion.

Crowned road surfaces are used in flat terrain and on wide roads, such as haul
roads.  The crowned surface allows the water to quickly drain to each side of the road.
Water that is collected from crowned road surfaces must be carried away from the
roadside with ditches and culverts.

Figure 3.31:  Flexible plastic culverts are attached to the ends of
metal culverts conveying water collected on the road over the fill
slopes.  Bear Canyon Mine.
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Seed, cut and fill slopes the first possible planting season after the final grade is
achieved.  Use a temporary seed mixture or mulch until a permanent seeding can be
established.  When slope stability allows (up to 1 ½ h: 1 v), the cut and fill slopes should be
ripped, topsoiled, roughened, and seeded.  Many seeding failures on cut slopes are from
lack of topsoil and compaction.  Do not seed plants along roads that are known to provide
food and cover for large wildlife species.

Road Maintenance

Dirt roads should be graded only as needed and only those sections requiring
maintenance should receive attention. Also, clean ditches as needed.  The toe of cut
slopes or pulling ditches should not be cut during grading.  Excess material from grading
should be hauled away and not side-cast. Designed in-slopes or out-slopes should be
retained during grading.  Berms or depressions that channel water down the road should
not be left behind after grading. Water, gravel, or other treatments can be used on the road
to avoid excessive dust.

Culverts should be marked with large painted stakes, so they can easily be located
for regular maintenance.  Periodically inspect and maintain culverts.   Inspect culverts after
rain or snow melt.
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                      Revegetation Plan
Before disturbing any site, it is important to consider its potential for successful

revegetation.  If the site has gentle slopes and reasonably good soil, the following standard
practices lead to successful revegetation.

Revegetation Success

Moisture is probably the most critical element for revegetation success.
Revegetation of disturbed areas with annual precipitation levels lower than eight to ten
inches depends heavily on the rainfall received the first two years after seeding.  Seeding
in these areas of low rainfall is problematic and may require several reseeding attempts,
depending on weather patterns in any given year.  Seeding in areas that receive more than
ten inches of annual precipitation is generally successful if the minimum revegetation
standards are followed properly. The procedures and revegetation techniques described in
this section are those that have proven to work in most situations.

Seed selection is based on the post-disturbance land use and the desired
vegetation cover.  Landform and revegetation will depend on the post-disturbance land
uses, such as:

n Residential
n Livestock grazing
n Wildlife
n Conservation and restoration
n Industrial
n Recreational

Evaluating Site Potential

Reclamation and revegetation costs increase in harsh environments or in
environmentally sensitive areas.

Harsh environments consist of:

n Steep slopes
n Poor soils
n Extremely windy sites
n Extreme low rainfall
n High noxious weed potential
n High elevation
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Environmentally-sensitive areas consist of:

n Critical wildlife or plant habitat
n Proximity to perennial streams or water sources
n High visibility areas

Harsh and sensitive sites should be avoided when possible.  Suggestions include
re-routing access roads or moving the drill pad to avoid the seep area.  When avoidance is
not possible, the sites will require special practices and techniques.

Planning to Revegetate

Planning is a crucial element when seeding.  The final seeding plan should be
developed at least one year prior to the actual seeding or planting date and the seed and
planting material ordered as far in advance as possible.  Knowing the size of the area to
be seeded is essential for ordering the correct amounts of materials.

Note: A longer lead-time may be required if custom-grown plant material is
used or if a specific site requires special collections of seed.

What to Plant

To determine what to plant, develop a list of seed species based on the proposed
post-mining land use and the site characteristics, such as soils, precipitation, elevation,
temperature, and vegetation in surrounding areas.  Most mine areas in Utah are
considered unimproved rangeland. If native plant species of the site are selected, they
should adapt to the climate, soils, and elevation of the site.  However, because of high cost
and altered physical conditions, such as soils and topography, it is not always practical or
possible to duplicate the surrounding community.  When developing a seeding or planting
species list, include several alternate species to allow for substitutions if the cost proves to
be prohibitive or if the seed is unavailable.

Seed mixtures should contain several species of each life form.  Life forms for seed
mixtures are generally grouped into three categories: grasses, forbs, and trees and shrubs.
A typical seed mixture should have four or more species from each life form.  Life forms for
the seed mixture may be broken down further to describe the species as warm or cool
season grasses, forbs, and shrubs.

How Much Seed to Plant

Base seeding rates on the number of seeds per unit area (the number of seeds per
ft2) rather than weight per unit area (pounds per acre).  Seeds of different species have
different weights, so seeding rates based on weight per unit area will over-emphasize
small-seeded species and under-emphasize large-seeded species.
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Note: Seed catalogues usually show the number of seeds per pound to allow
for conversion from pounds per acre to number of seeds per square
foot.

The Natural Resources Conservation Service (NRCS) (Thornburg 1982)
recommends a broadcast seeding rate of at least forty pure live seeds per square foot.
Others (Horton,1989) recommend rates of fifty to one hundred seeds per square foot
when seeding for erosion control. Seeding rates may need to be adjusted for factors
such as climate, expected emergence, competitive ability of each species, and
pressure from granivores, or seed-eating animals.  The general rule is to reduce the
seeding rate by one half when drill seeding.

Promoting Plant Diversity

A diversity of desirable native plants will establish more quickly on the disturbance if aggressive
erosion-control grasses are not seeded.   This includes rabbitbrush, alfalfa, yellow sweetclover, forage
kochia, and some wheatgrass and brome cultivars developed for seedling vigor, emergence, or stand
establishment.  Seeding of aggressive species should be limited to areas at high risk for revegetation
failure or erosion.  The revegetation plan should at least allow for islands of diversity within the
disturbed area to be seeded.   Planting should consist of non-aggressive shrubs, forbs and /or grass
species.   Fertilizer should rarely be used within these islands of diversity.

Small or long, linear disturbances, such as roads or pipelines, can revegetate naturally without
seeding if good topsoil handling techniques are practiced  (Chapter 3, Section 2). This is beneficial
because it reduces cost and promotes establishment of a native vegetation community similar to the
surrounding area.  Limitations to this approach are areas that are susceptible to:

n Invasions of noxious or pervasive weeds
n Sedimentation to streams or rivers
n Rill and gully erosion

Diversity in soils, slopes, and aspects will create diveristy in plant communities.  Do not blend all the
salvaged soils into one soil.  Instead, keep the rocky soils for slopes and deep loams for
bottomlands.  Recreate a steep rocky talus slope and watch the penstemons and asters establish.

The Forest Service, Bureau of Land Management (BLM), and the Division of Oil Gas and Mining
(DOGM) are signors of the Federal Native Plant Conservation Memorandum of Understanding
(www.nps.gov/plants), which promotes the use of native species in all plantings.  Federal research
agencies within the Intermountain region have been working to help get more native plant species into
commercial production.  Species that were unavailable several years ago are now in good supply.

The seed mixtures developed for highly erosive or intensively managed areas, such as livestock
grazing, will need to contain more aggressive sod-forming grasses and fewer forb and shrub species.
Aggressive sod-forming grasses generally consist of the introduced, with some native wheatgrasses
and bromes.  Land grant universities and NRCS Plant Materials’ Centers have done much work to
improve seed germination, seedling vigor, cold or drought tolerence, sod-forming traits in these
grasses and in other species, seed production and forage.  Legumes or forbs from the pea family like
alfalfa are recommended additions to these aggressive types of grass seed mixtures.  Legumes, in
association with bacteria, will fix atmospheric nitrogen and make it available to surrounding grasses.
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Seed Ordering

When ordering seed, buy seed from reputable vendors.  Do not base the selection
of a vendor entirely on cost.  It is important to consider the quality and source of the seeds.
To supply seed that is adapted to a specific site, provide the seed vendor with the
following:

n The location and elevation of planting area

n The request for all seed on a pure live-seed basis

n The need for certified or  source-identified seed when possible

Then, require the vendor to provide the following information:

n Viability test

n Purity analysis

n Test date

n Crop and weed seed contaminants

n Seed origin and elevation

Quality seed pays off in better establishment, with absence of noxious and
troublesome weeds.  When ordering, allow sufficient time for response, mixing and
delivery.  However, plan twelve to eighteen months in advance for source identified seed.

Seed Quality

When the seed arrives:

1. Check  the label.

2. Have the seed tested to verify the label is correct, especially if you have
any questions about the seeds quality or vendor, or if the seed is very
expensive.  Go online to http://www.ag.state.ut.us/divisns/planting/
seedweed.htm for more information about seed testing.

3. Call a Department of Agriculture inspector.  Have the inspector take the
sample for testing so there is no question about bias.

4. Retain a small sample for yourself.

http://www.ag.state.ut.us/divisns/planting/seedweed.htm
http://www.ag.state.ut.us/divisns/planting/seedweed.htm
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Certified Seed

Certified seed is high-quality, noxious weed-free seed with known genetic
source identity and seed origin, high genetic purity, minimal amounts of other crop
seed, weed seed, or inert matter, and a known presence or absence of certain seed-
born diseases. Seed certification is an international program for quality and genetic
identity assurance and is overseen in Utah by the Utah Crop Improvement Association.
Only seed produced in accordance with the high standards of an official seed
certification agency can be represented as certified.

Seed Label

Note:  All seed sold in Utah must have an analysis label.

Elements of the seed label:

Germination (viability) Test makes sure the seed will sprout. For shrubs and forb seed, the viability test
should be done within nine months prior to use. Allow eighteen months prior to use for grasses and
alfalfa.  The test age is critical for some species that lose viability fairly quickly, such as sagebrush,
forage kochia, rabbitbrush, and others.  Viability tests may be done in one of two ways:

1. A percentage of germinating seeds
2. A chemical (TZ or tetrazolium) test for products of metabolism.

These tests should also indicate the percentage of dormant seed.  In legumes, dormant seed is
normally listed as “hard seed” meaning seed that did not imbibe water during the germination test.  Hard
seed is considered viable.

Purity Analysis lists the percentage of pure seed, other crop seed, weed seed, and inert matter, such as
leaves and sticks.  The percentage of pure seed is not usually critical except as it relates to pure live
seed or how seed will pass through the seeding drill.  Some seed, such as sagebrush and forage
kochia, maintains more constant moisture content and is protected by chaff.  Therefore, it stores better if
the percentage of pure seed is lower.

Look at the percentage of weed and other crop seed because there may be significant contamination.
By Utah state law, the percentage of weed seed cannot exceed 0.5% for most weeds and 3.0% for weedy
bromes.  Most other states have similar laws.  No prohibited noxious weeds are allowed.  According to
Utah law, the presence of restricted noxious weeds, which are dodder, wild oats, jointed goatgrass,
poverty weed, and halogeton, must be shown on the label, and there may not be more than twenty-seven
seeds per pound of restricted weeds.

Seed Origin must show label the state or country of origin.  Many species are widely distributed, but the
plants from one area may have many different adaptation characteristics compared to those in another.
While fourwing saltbush is found in both Montana and New Mexico, plants from New Mexico seeds may
not survive in Montana.  They may germinate and survive for a few years, but a cold winter or other
extremes may kill them.

In order to get seeds similar to the area being reclaimed, try to obtain seed from as close to the area as
possible.  A general rule is to use seed from no more than 100 miles away and 1000 feet elevation
difference compared to the area being seeded.  Doing this will probably require giving the seed dealer at
least several months, possibly a year, of advance notice.  However, some dealers have seed from a
variety of locations and may be able to make a close match without advance notice.

Note: PLS or Pure live seed is the proportion of pure seed times the total germination
(including dormant seed) percentage.  For example, if the germination is 80% and pure seed is
95%, the pure live seed is 76%.  This means that a 50 lb. bag of this seed would have 38 lbs. of
pure live seed.
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Note: Seed that has an analysis tag or is accompanied with a seed analysis
test is not necessarily certified.  Certified seed of released varieties
must  have a blue (certified), purple (registered), or white (foundation or
white (foundation or breeder) tag.  These tages assure the buyer that
high-quality seed is truly the claimed variety.

In addition to these categories for released varieties, there are three classes
established primarily for unreleased germplasm accessions of native species.  These
are Source Identified (yellow tag), Selected Class (green tag), and Tested Class (blue
tag).  The most common of these is Source Identified seed.  This is seed collected from
natural stands or produced in seed fields where there has been no selection or testing
of the parent material.  However, buying Source Identified seed may assure the buyer of
the seed origin and will give a much better idea whether the seed is adapted to the site
where it will be planted.

Seed Storage

Keep seed in a cool, dry place, and away from insects and rodents.  Use mouse
traps and bait if necessary.  Nothing kills seed faster than storage at high temperatures
and high humidity.  While refrigeration at about 40° F may be ideal if containers are
sealed so the seed remains dry, room temperature works reasonably well.  If the seed
has been stored for extended periods or in questionable conditions, have it tested prior
to use.

Note: Seed life is generally doubled for every decline in air temperature of ten
degrees.  The numerical sum of air temperature and relative humidity
should not exceed 100.

Seed Labels
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                            Application

The Best Time to Seed

Fall seeding is recommended for cool season species in Utah.  Seeding is most
successful when done just before the beginning of the season receiving the most
dependable precipitation. Fall seedings should be made late so germination will not occur
until the following spring, generally after October 1st at mid elevation sites.  Early fall
seedings are very risky since adequate root establishment may not occur prior to heavy
frost and winter conditions.  During winter, exposed seedlings can experience high
mortality rates, especially in areas of limited snow cover (Horton, 1989).  Seeding can be
done in the winter if the soil surface is not frozen and is loose and friable.  Some seed has
a chilling requirement and needs seeding three to four months in advance of germination.

Warm season species are seeded just prior to dependable summer rains, usually
June 1 - August 1.  Warm season species are plants that have adapted to extremes of
light, temperature, and drought and generally require warm soil to germinate and grow.
They are found in Utah in the arid and semi-arid areas of the state.  Warm season species
are dependent on warm summer rains that originate from southern storms or hurricanes,
referred to as monsoons.   Seed catalogues usually describe grasses as cool or warm
season.  Examples of warm season species found in Utah are buffalo grass, galleta grass,
blue gramma grass, and sand dropseed.   Two planting times are required when seeding
both warm and cool season species.  If only one seeding can be done, seed the cool
season and warm season together in early summer.  Seeding warm season grasses in the
late fall has had limited success in Utah.

Preparing The Site
Seedbed preparation or cultivation practices break and loosen the soil surface to

allow any surface water to be captured. Seedbed preparation also provides protected
micro-environments, causing better seed germination and growth.  DOGM recommends
extreme surface roughening as the best method of seedbed preparation for most range
land situations.  Complete the seeding right after roughening, before loosened soil has had
a chance to crust, otherwise, the advantage is lost and raking will be necessary.

Note: See Chapter 3, Section 2  for complete discussion on seedbed
preparation techniques.

Seeding Methods
Seed is planted either by drilling or broadcasting.  Some seeds, such as sagebrush

and bluegrasses, need light to germinate and should be broadcast on the surface.  Others,
like Indian Ricegrass, require a deeper planting depth.  A combination of methods can be
used in some situations.

Note: Seeds should usually be planted at a depth equal to twice their width.
This will vary with the specific species planted.
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Use Table 4.1 to decide the best method of seeding for your situation.

Drill Seeding

Drill seeding places the seed in the soil at a prescribed depth.  A drill is generally
pulled behind a farm tractor or dozer.

 The drill should be equipped with:

n Depth bands and press wheels
n Multiple boxes with agitators to prevent the seed from lodging in the seed

box
n Chains attached behind the seed shoot to ensure even coverage of seed

The rangeland drill has been used by the BLM for decades to seed in rough, rocky
terrain.  Hybrid drill seeders are now available which incorporate several drill boxes for
seeding different size seed on rough terrain.  Drill equipment can be equipped with a
cyclone seeder to broadcast seed that should not be drilled.

The drawbacks to drill seeding are that it:

n Reduces surface roughness
n Produces straight lines of plants
n Favors those species selected for drill seeding, such as wheatgrasses

Situation Drill Seeding Broadcast Hydroseeding Aerial

Pasture X X

Trashy, fluffy, or
very small seed X X X

Uniform seed size X X X X

Cliffs or very steep
(1 1/2h : 1v) X X

Rocky soils or
slopes X X X

Small areas
(10 acres) X X

Large areas
(50 acres) X X X X

Seed application methods for Utah.Table 4.1
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Broadcast Seeding

Broadcast seeding is recommended for most situations, since it allows soil
roughness to be maintained.  Broadcast seeding places the seed on the soil surface.  If the
seedbed is loose and extreme roughening techniques are used, the seed is generally
buried at variable depths due to sloughing.  If the seedbed is crusted, then light raking to
incorporate seed into the soil surface is required regardless of the broadcasting
techniques used, including hydroseeding.  Seeding immediately after extreme roughening
will get the seed in the ground prior to surface crusting.  Most seeds should not be left on

the soil surface, because they can dry
out or be eaten by wildlife.

Broadcast seeding is done with a
hand held or equipment mounted
cyclone (whirl bird) type seeder.  Hand
broadcast seeding is cost effective for
areas as large as 25 acres.  Areas
larger than 25 acres are effectively
seeded with large cyclone type seeders
mounted on tracked or wheeled
equipment or
helicopters.  The seed
order may specify that
trashy and fluffy seeds
are bagged separately

since this seed will not flow through the hand held cyclone seeder.  This
trashy seed can then be applied by throwing the seed by hand in a systematic pattern.

Hydroseeding is a form of broadcast seeding which uses water as a carrier to apply
the seed.   Wood fiber hydromulch is added to the slurry at the rate of 100 to 300 pounds
per 1500 gallons of water to reduce foaming and as a visual aid to the applicator.  Seed
and fertilizer should never be mixed in the slurry together since the salts in the fertilizer can
reduce seed germination by as much as fifty percent.  The seed should be added to the
water slurry immediately prior to seeding, since seed should not be in the water for longer
than thirty minutes.  If left longer, it softens or even starts to germinate and can be damaged
when being applied.

Calibration Methods

There are several calibration methods. One of the most practical measurement
methods is to select a small area of a known size (example: 1/8 to 1/4 acre) to be seeded.
A measured amount of seed for that size area is applied.   The applied amount of seed is
compared to the specified rate.

The applied number of seeds per square area (broadcast) or per liner foot (drill
seed) are counted and compared to the specified rate of application (number of seeds/unit
area).  This method is not as accurate as others since small or dark seeds are difficult to
see on the soil surface.

trashy:
contains stick,
leaves or chaff.

Figure 4.1:  On roughened soils hand broadcasting
seed maybe the only option.  Crawford Mountain
Phosphate Mines.
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Lay several square foot pieces of paper on the ground prior to hydroseeding or
aerial seeding and then count the seed after the application.

Drop tubes on drill seeders are covered with plastic bags, the measured area
passed over by the drill, collect the seed from the bags and weigh the seed.  Drill seeding
small areas will over apply the seed because of overlap and turning.

Continue adjusting the amount of seed until the correct seeding rate is obtained.
Once the correct rate is obtained, one only needs to spot-check application rates.

Note: The ground measured surface area can be different from area
measurement obtained from maps.  This difference is due to larger
area on a slope then shown on a topographic map and surface
undulations.  The difference between the measured maps and on
ground surface can be as large as fifteen percent.

Irrigation
Irrigation to establish native vegetation on reclaimed sites has generally not been

used in Utah except in test plots where it has shown some promise for increasing plant
establishment.  Irrigation is routinely used to enhance germination and establishment on
sites in New Mexico and Nevada.  Irrigation has potential for use in Utah for areas with
annual precipitation below ten inches.

Note:  Native plantings should only be irrigated at a rate that would mimic a
wet spring and only for the first establishment year.

Revegetate With Live Plants

Transplants

Transplants are most often used to establish shrub or
tree species, but plugs of grass or grasslike species have
been used successfully in very dry areas, for wetland
plantings, and to get quick establishment. Transplants are

available at nurseries which
specialize in native species or
conservation plantings.
Because of the higher costs of
transplanting, usually only those
species that are difficult to
establish from seed are
transplanted.   Nursery
transplants are container- grown or bareroot stock.  Cuttings,
(Chapter 2,Section 2)  sod, and front-end loader transplants
from an adjacent undisturbed area have also been used in
revegetation efforts.  Bitterroot Restoration, Inc., includes the
following modified planting instructions with all containerized
plant material.  The same general instructions can be used
for bareroot plants also.

Figure 4.2:  The top of the plant
roots should be covered with no
more than 1/2” of soil.  Grizzly
Gulch Mine Dumps.

Figure 4.3:  Pack the soil firmly
around the seedling.  Grizzly
Gulch Mine Dumps.
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Transplanting Instructions

Delivery and Storage

n Store transplants in a cold area between 30 and 35 ºF
n Check plants daily after delivery
n Keep moist until planting
n Open all shipment boxes
n Inspect plants for moisture status upon arrival

Planting

n Plant seedlings as soon as possible after delivery.
n Prepare ground by removing all vegetation within a twelve-inch square area (or

more), to bare mineral soil.
n Planting sites can also be sprayed with Roundup or other herbicide (read

herbicide label).
n Remove competing vegetation one or more days prior to planting.  Bitterroot

recommends that all upland plants are in a dormant condition when planting
and a spring or fall planting is suggested.  The plants should not have any
green showing on the buds if in a dormant condition.

n Make sure the planting hole is an adequate size (a few inches deeper than the
seedling roots) using an implement such as a tree planting spade, auger,
planting bar, dibble, or shovel.

Note: It is important to avoid compacting the sides of the hole, because this
can inhibit root growth into the surrounding soil.  Bars or dibbles are
not recommended for clay soils due to this potential compaction.

n Remove seedling from the container by gently pulling at the base of the stem.
Do not tear roots as you pull the plant from the container.

n Do not remove the plant from the container (bareroot stock should be kept
moist in burlap) until the hole is ready for planting.

n Place seedling in the hole, make sure the plant is upright.  Roots should not
be tangled or bent upwards.  Pack the soil firmly around the seedling, but do
not compact the soil.  The rooting media or top of the root ball should be
covered with ½ inch of soil.

Note: Leaving the plants with the nursery soil exposed will cause dehydration
and kill the plants.

n Water seedlings immediately after planting, and again during midsummer of
the first growing season.  Arid areas of the state (less than 10 inches annual
precipitation) will require more watering the first year.  Apply a minimum of one
liter of water to the dug hole prior to and one liter after placement of the plant.
Apply additional water at two to four week intervals throughout drier portions of
the year.

Note: In areas with extreme environmental conditions and/or animal browsing
transplant protection may be necessary to ensure survival.  Chicken
wire is used to prevent browsing however, it must be removed after
establishment.  Several studies in arid areas have shown that plastic
cones (Tree-Pee, Baileys Inc., Laytonville, CA and Tubex,
www.tubex.com) or tubing greatly improve transplant survival rate while
other studies show no increase in survival.

www.tubex.com
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     Success Techniques

Inoculation with Microorganisms

Legumes, such as alfalfa and northern sweetvetch should be inoculated with the
proper Rhizobium bacteria.  In a mutualistic relationship with legumes, Rhizobia
transforms atmospheric nitrogen into a form that can be used by plants.  These bacteria
are often present in native soils, but when soils are stockpiled or another growth medium is
used instead of topsoil, these bacteria are absent.  Seed suppliers usually have the
Rhizobium inoculum and can inoculate the seed.  When ordering legume seed, you must
specify that it be inoculated.

Mycorrhizae are fungi that form a mutualistic association with plants, enhancing the
growth and development of both.  Mycorrhizal fungi help the plant by increasing the plant’s
effective root volume as much as eighty times, improving potential water and nutrient
extraction from the soil.  Mycorrhizae spores are distributed by wind and most reclaimed
sites are inoculated naturally within a year.  Commercial sources of mycorrizal inocula are
available, especially for conifers.  The most commonly available commercial mycorrhiza is
Pisolithus tinctorius, an ectomycorhial species for conifers.  When reclaiming small sites
or islands within larger sites, inoculum can be collected locally by gathering soil and fine
roots from healthy plants in nearby nutrient-poor areas.  Commercial or local inoculum
needs to be placed in the root zone of actively growing plants at approximately one to
three-inch depths.  Mycorrihizae species are host-specific and a generic inoculum may not
be effective for a specific plant species.  Several nurseries grow mycorrhizal plants for out-
planting or contract to grow plants using soil from undisturbed areas that contain spores.
Carrier plants should be planted on five-foot centers.  Fertilization is not recommended,
since nitrogen and phosphorus in the soil decrease the rate of infection.

Some sources of mycorrhizae:

n Bitterroot Restoration (406)961-4991, http://www.revegetation.com, (plants)
n Reforestation Technologies International, (800)784-4769, http://

www.reforest.com
n RootsInc, (800)342-6173, http://www.rootsinc.com
n AgBio, (303)469-9221

http://www.revegetation.com
http://www.rootsinc.com


99

Weed Prevention

Follow these steps in order to limit or prevent the number of problems weeds create for
reclamation:

n Do not use fertilizer.  When a soil test indicates the need for fertilizer, limit the amount,
especially of nitrogen. Most native plants use limited amounts of nutrients, while weeds
grow quickly and used large amounts. Many times, fertilizer benefits the weeds more
than the plants.

n Control noxious weeds during operational phases to limit the amount of seed in the soil.
n Obtain borrow soil or fill from an area free of noxious weeds.
n Control weeds on the topsoil stockpile by planting these storage areas with preferred

species.
n Use quality materials.  If using straw or hay for mulch, use certified noxious weed free

straw or hay.  This is required on federal lands.  Use certified seed where possible and
buy all products from reputable dealers.  Look at the seed label and see how many
weeds are being imported with the seed.  Utah law allows up to 3% of certain types of
weeds, but you can often find seed with few or no weeds.

n Use clean equipment.  Require contractors to clean their equipment before mobilizing.
n Do reclamation once and do it right the first time. Redisturbance makes an ideal

situation for weeds to grow in great numbers, increasing costs.
n Plan grading and topsoiling operations for the fall so seeding can occur soon after

topsoiling is completed.  This way, the weeds do not get a head start.
n Use competitive species if you anticipate a problem.  Seed species that are known to

compete well with weeds in the reclaimed area.  Examples include forage kochia in
areas with severe cheatgrass infestations and some wheatgrasses with broadleaf
weeds.

Weed Control

While weeds come into almost every reclaimed area, using the best revegetation
techniques the first time will give desirable vegetation a
much greater chance of establishment.  It is not usually
necessary to control common weeds like Russian thistle,
kochia, lambsquarters, and pigweed if enough of the
desired species are present.  This amount varies
between sites but is approximately a minimum of one
seeded plant for every two square feet in middle elevation
rangelands in Utah.  Do not rush to reseed or redisturb an
area that has a lot of weeds.  This will often create a good
seedbed for billions of weed seeds.  Weeds are a normal
part of reclamation, and control is often not necessary.

Figure 4.4:  Musk thistle (a noxious
weed) plant and seedling.
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Weed Control

Consider all available control techniques, including: cultural, biological, herbicidal.  This is
commonly referred to as Integrated Pest Management (IPM).

1. Cultural methods include pulling weeds by hand, cultivation, and grazing.
2. Biological controls include using insects, animals, and diseases to control the weeds.

These methods are used when managers hope to control the spread of a weed and
limit its numbers and adverse effects rather than to eradicate it.

3. Herbicides are often the first thing considered when they should be the last.  Always
remember that herbicides are extremely toxic chemicals.  The land owner should
always be consulted prior to using chemicals.  General concepts of herbicide usage:

n Read and follow label directions.  Failure to do so is a violation of federal law.
n Be careful when mixing chemicals and rinsing equipment.  This is when most

spills happen and contamination of the environment occurs.  Be especially
careful to keep chemicals out of waterways.

n Use the lowest application rates that will accomplish the purpose.
n Use chemicals that are as selective as possible for the target weed.
n Do not mix more spray than you need to do a job or that you will use in one

day.

4. Prevention is the easiest and cheapest. Manage the land in good condition.  A healthy
plant community will usually exclude weeds.

Weed Management Strategy

If you decide there is a weed problem when consulting with the Utah State University
(USU) Extension agent or other expert, use the following guidelines to plan a strategy.  If
you anticipate weeds will be a problem, begin as early as possible to develop a plan
before reclamation.

n Prevention .
n Identify weed problems.  Use identification manuals and weed experts,

such as the USU Extension agent, state agriculture  inspector, and
officials of the NRCS

n Keep maps, records, and dates.  Write down locations of infestations
and how many weeds are encountered.  Notify county weed control
officials of anything out of the ordinary.  Prioritize weeds.  Some weeds
are a bigger problem than others.  Eliminate highly competitive, noxious
(see lists below) weeds if possible, suppress those that are moderately
competitive, and do not worry about others.  Weeds are a normal part of
reclamation, and control is often not necessary.

n List controls options, such as biological, chemical, landowner, or
mechanical.  Consider personal experience, local experts, and published
information.

n Design a weed management program.
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When designing a weed management program:

n Look at costs, management skills, and required equipment availability.

n Consider environmental aspects, including what vegetation might be
damaged and whether ground or surface might be contaminated.

Weed control efforts must continue year-round.  Most weed control is concentrated
in the spring, but control techniques in the summer and fall may enhance effectiveness of
work in the spring or may be the best time to control a particular species.

n Follow up.  Tough weeds are rarelyeliminated the first time around, and it is
easy to miss a few plants.  Most weeds have seed that can lie dormant for at
least a few years, then germinate when conditions are right.

n Use the simplest methods available that will do the job.  For example, do not
use an aerial spray program if you can spend an hour digging out a few
plants.

             Utah Noxious Weed List

Bermudagrass** (Cynodon dactylon)
Canada thistle (Cirsium arvense)
Diffuse knapweed (Centaurea diffusa)
Dyers woad (Isatis tinctoria )
Field bindweed (Wild Morning Glory) (Convolvulus arvensis)
Hoary cress (Cardaria draba)
Johnsongrass (Sorghum halepense)
Leafy spurge (Euphorbia esula)
Medusahead (Taeniatherum caput-medusae)
Musk thistle (Carduus mutans)
Perennial pepperweed (Lepidium latifolium)
Perennial sorghum (Sorghum halepense & Sorghum almum)
Purple loosestrife (Lythrum salicaria)
Quackgrass (Agropyron repens)
Russian knapweed (Centaurea repens)
Scotch thistle (Onopordum acanthium)
Spotted knapweed (Centaurea maculosa)
Squarrose knapweed (Centaurea squarrosa)
Yellow starthistle (Centaurea solstitialis)

  Updates to this list are found at www.ext.usu.edu/ag/weeds/index.htm.
  Bermudagrass shall not be a noxious weed in Washington County and
  shall not be subject to provisions of the Utah Noxious Weed Act within
  the boundaries of the county.  Several other weeds are listed as county
  noxious weed.

www.ext.usu.edu/ag/weed/index.htm
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Weed Publications

Two excellent publications on weed control and weed identification are:

1. Montana Utah Wyoming Weed Control Handbook, published by the extension
services of Montana State University, Utah State University, and the University of
Wyoming.  This manual is updated periodically and focuses on the most recent
information on herbicidal weed control.  Some of the information in this section was
taken from this handbook.

2. Weeds of the West, published in 1991 by The Western Society of Weed Science and
Western United States Land Grant Universities and Cooperative Extension Services.
This book has excellent photographs and descriptions of weeds.

Grazing Protection

Protection of reseeded areas is essential to the success of the revegetation
project.  Transplants are very tasty to animals and are susceptible to rabbit, rodent,
deer, and elk grazing.  Rigid tube and cone-like plastic are available to place over
transplants which can reduce grazing pressure.  Seeded areas should be protected
from unmanaged livestock grazing. Fencing is usually necessary to protect the seeding
from trespass livestock.  Any grazing within the first few years of establishment must be
intensively managed.  Newly seeded areas are sometimes briefly grazed to reduce
weed growth, smooth rills, and stimulate grass production.  The Utah Division of Wildlife
Resources should be contacted if wildlife becomes a problem on the reclaimed site.

Reseeding or Seeding Failure

Revegetation efforts should not be considered a failure for a minimum of two
years after original seeding in areas with greater than fifteen inches of precipitation.
Drier areas may need three to five years before evaluating seeding success.   Seeding
is considered a failure when an average of less than one seeded species per square
yard is established on all but the very driest sites.  Observation of young seedlings may
be difficult on weedy sites.  Observe after frost or before spring germination for an
unobstructed view of seeded plants. Reseed sooner rather than later in critical planting
areas, such as those near water or noxious weeds, or when concerned with a pending
bond release.  Do not reseed the entire site if spot seeding or supplemental seeding
will do the job.  To help prevent future seeding failures, evaluate why the initial seeding
failed by asking the following questions:

n Was the year drier than normal?
n Was the spring drier than normal?
n Was good seed used from a reputle vendor?  Was the seed tested?
n Were the best adapted seed varieties, sources and species used?
n Was the area missed by the seeder?
n Was the seed eaten by rodents or birds?
n Was the seed exposed to wind or water erosion?
n Was the seed planted to late in the spring or to early in the fall?
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Mulch

Mulch is generally used as an aid in erosion control and not necessarily seed
establishment. Mulch or organic matter helps to reduce the amount of erosion caused by
raindrops impact.  Results of test plots and literature concerning the use of mulch to aid in
seedling establishment in Utah are varied and contradictory.  Mulch is more important as
an erosion control method than for seedling establishment.  The need for mulch should be
based on erosion control needs rather than a standard prescription for revegetation
seedings  (Part 2, Section 3).



Part 2



ChapterTechnique Sheets

Extreme Surface Roughening
Vegetation
Mulch
Erosion Control Matting
Slope Shape
Vegetative Filter
Straw Bale Barrier
Silt Fence Barrier
Temporary Diversions
Temporary Slope Drain
Outlet Protection
Inlet Protection
Check Dam
Temporary Sediment Trap
Sediment Ponds



106

Extreme Surface Roughening

discontinuous
ripping: lifting
ripper blades every
ten to fifteen feet to
prevent long water
pathways.

Figure 1.1: Straw is incorporated into the soil when roughening
the soil surface. Crawford Mountains Phosphate Mines.

Extreme surface roughening,
which is also known as pocking or
gouging, is used to intercept and trap
sediment on a microscale.
Roughening also collects moisture,
which improves vegetation
establishment and consequently

prevents
erosion.
Surface
roughening is
highly
recommended
for moderate to

steep slopes (up to 1h:1½v) but is
also useful for flat or gently sloping areas with erosive soils and arid climates.  Extreme
surface roughening is most practical for use on small disturbed areas of fewer than fifty
acres or for critical portions of large disturbances, such as highly erosive soils and areas
adjacent to streams.  Discontinuous ripping on the contour can be used to roughen larger
disturbed areas.

Basic Design and Construction

Use a backhoe or trackhoe shovel to create microbasins for extreme surface
roughening.  The trackhoe shovel is used to dig, poke, or push basins with a minimum
depth of eighteen inches. These basins should be 1 ½ to 2 feet deep and have the width of
the bucket. This allows the basins to be up to four feet wide.  The most common
construction method is to dig a bucket load of soil and then drop it 2 to 3 feet above the soil
surface. Repeat this process in a random and overlapping pattern, making it
imposs ib le for water to flow down slope.  Finished roughened soils should
be difficult to walk over.  On poor, shaley sites, such as the Mancos
Shale, the pocks can fill with sediment within a short time period.

Therefore, the pocks should be as large as
possible on these soils.  Conversely, on-sites with
adhesive soils, the pocks should not be too large,
because they would not fill in with sediment over
time.  Straw, alfalfa, or hay can be spread during
roughening and anchored to the soil surface by
jabbing the materials into the soil surface or
tacking them with a hydromulch slurry.

Because a drill seeder cannot be used on such rough surfaces, seed must be broadcast
(Chapter 4, Section 2). In areas with extremely dry and loose soil, it may be advantageous
to wait until the soil has settled before starting the seeding process.  One method is to
broadcast half the seed immediately and broadcast half the seed after the soil settles.

Figure 1.2: A trackhoe is used to create micro-
basins. Drawing by Jenny Suflita.
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Ripping is used as a soil roughening technique in areas too large to economically
roughen with a backhoe.  Ripping breaks up compacted layers of soil. Seed can be
simultaneously spread with the ripping operation if a broadcast seeder is attached to the
ripping equipment.  Soil amendments or surface mulch are incorporated into the soil
during the ripping operation or anchored with non-surface disturbing methods such as
tackifier or netting.  Rip soils when they are dry to permit shattering beneath the surface.

Ripping guidelines:

n Rip to a depth of 2 to 3 feet.
n Make rips contour to the slope.
n The distance between rippers should be equal to the depth ripped.
n Lift the ripper from the soil every 10 to 20 feet to reduce long water pathways.

Problems may occur if:

n Basins are made when the soil is wet, causing hard, compacted soils to
form in the depressions when dry.

n There is too much space between basins. Basins need to be
overlapping.

n Basins are not large enough, which causes them to fill in prior to
vegetation establishment.

n Basins are used as a permanent erosion control method when they are
only temporary (2 to 3 years) in areas of low vegetation cover.

n Ripping resembles contour furrows, which can concentrate water and
cause catastrophic breaching.
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Vegetation
Establish vegetative cover on exposed soils.  This provides protection from sheet

and rill erosion. Seeding can be used as an interim, long term, or permanent erosion-
control solution.

Interim seeding is used to stabilize
soil exposed from four weeks to one year.
Interim seeding consists of seeding
annual grains, which provide quick cover
and then die off, adding organic matter to
the soil.  Rapid growing perennial
grasses are used to stabilize areas that
will remain unused for more than one year
and on operational areas that will not be
disturbed for the life of the project.  This
includes cut or fill slopes, roadsides,
topsoil piles, sediment pond
embankments, diversions, and other
operational areas.

A diverse mixture of grasses, forbs and shrubs are used for permanent soil
stabilization on reclaimed sites.  When the desired temporary or permanent seed mixture
cannot be applied because of the season, an interim seed mixture suitable for the current
season is seeded.  The interim planting is either left as stubble or mixed into the soil
surface when the correct seeding window arrives.

Basic Design and Construction Criteria

Each area to be seeded should be ripped, loosened, and roughened prior to
seeding.   This operation should be performed only when the soil is in a tillable and
workable condition. The soil should not be too wet or extremely dry.

The seed mixture guide is recommended only for temporary plantings.  These seed
mixtures are not designed for specific sites and lack the diversity required for a final seed
mixture in a permanent reclamation situation (Chapter 4, Section 1).  Consult with the local
County Agricultural Extention Agent for additional recommendations.

Ideally, interim seedings should use grain species that will not produce seed during
the current season.  Sterile grass seed such as Regreen may be seeded at a rate of 40
PLS pounds per acre.

Figure 2.1: The vegetative cover on this reclaimed mine is
controlling erosion. Horse Canyon Mine.
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Temporary Seed Mixtures for Typical Sites in Utah

The seed vendor must furnish a certified laboratory report from an accredited
commercial seed laboratory, signed by a Registered Member of the Society of
Commercial Seed Technologists, or from a state seed laboratory showing the analysis of
the seed to be purchased. Taking samples of the seed to check against the certified
laboratory report ensures that the seed was indeed the species ordered.

Mulch

Certified, weed-free mulch should be applied after fall seeding for winter cover and
on all slopes that exceed 3H:1V.

Problems may occur if:

n Seeding is done at the wrong time when the soil is too dry for adequate
germination.

n Annual, non-sterile crops are used for temporary seeding. These can
reseed themselves and make it difficult to establish a good cover of
permanent vegetation.

n Seeds are not broadcast evenly or the application rate is too low. Both
conditions result in patchy growth.

Semi-Arid Sites  - < 14" rainfall

· Crested wheatgrass
· Bluebunch wheatgrass
· Intermediate wheatgrass
· Pubescent wheatgrass
· Thickspike wheatgrass
· Palmer penstemon

Upland - 14" to 22" rainfall

· Smooth brome
· Paiute orchardgrass
· Intermediate wheatgrass
· Pubescent wheatgrass
· Crested wheatgrass
· Western wheatgrass
· Thickspike wheatgrass
· Alfalfa

Mountain - > 22" rainfall

· Kentucky bluegrass
· Timothy
· Smooth brome
· Mountain brome
· Slender wheatgrass
· Intermediate wheatgrass
· Orchardgrass
· Alfalfa

Temporary Seed Mixtures

This temporary seed selection guide is provided for erosion control in areas that will be
disturbed prior to final reclamation.  These seed mixtures contain aggressive, non-native grasses and
are not suitable for establishing a permanent and diverse vegetative community.

Seed should be broadcast at the rate of 50 to 100 seeds per square foot, or 15 to
25 PLS pounds per acre.  Interagency Forage and Conservation Planting Guide for Utah,
1989, provides seed mixtures for specific regions and soil types in Utah.  Check with the
land management agency, such as the Bureau of Land Management (BLM) or Forest
Service, for preferences.
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n Seedbed is not prepared properly. This could include soil that is too
compacted or has not been adequately roughened for water catchment.

n Plant materials are unsuitable for the area.
n Noxious weeds are brought onto site during construction or from straw or

hay bales.

Note: Certified, weed-free straw and hay can be ordered (Chapter 4, Section 3).

Maintenance

Frequently inspect during the first six weeks of the planting or growing season to
see if germination is uniform. Operational areas may make provisions to water as needed
to penetrate to a depth of six inches. Check for damage that could be caused by
equipment or heavy rains. Damaged areas should be repaired, seeded, and mulched.
Tack or tie down mulch as necessary.  Inspect for noxious weeds and plan for control
program (Chapter 4, Section 3).
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Figure 3.1: Desert pavement armors the
soil surface and controls erosion in
Utah’s arid deserts. Emery County.

Mulch
Mulching means covering a disturbed soil surface with plant residue or other

suitable material, such as rock, for the purpose of stabilizing the soil surface, slowing
erosion, and preserving soil moisture.  This is an immediate, effective, and economical
erosion-control practice, although it is not permanent unless the material is rock.  Mulching
with organic material is generally suitable for one to two years.

Mulch is used to reduce raindrop impact, water runoff, or wind erosion.  In addition
to this, mulch may aid in soil water infiltration and to hold seed in place.  Bare soils can be
protected by mulch until vegetation is established.  Mulches are most suitable for flat or
gently sloping areas, but may be anchored to steep slope areas by means of nets, mats, or
tacifiers.

Basic Design and Construction Criteria

Material Selection

The selection of mulching materials will depend primarily on site conditions and
availability. Organic mulches such as straw, hay, wood fiber, organic debris, wood chips, or
inorganic rock are usually preferred because they are effective and compatible with the
environment.

Rock

Rock is used on arid site reclamation as a permanent mulch to stabilize the soil
surface and reduce evaporation in areas with less than 40% vegetative cover.  The use of

rock as surface mulch is an attempt to copy the
desert pavement, or rock veneer found occurring
naturally in Utah deserts.   Armoring soil with rock
riprap or thick gravel mulch is a common practice on
radioactive waste burial sites in arid environments.
This rock armoring breaks up raindrop energy,
reduces flow velocity, and increases water movement
into the soil.  Rock mulch consisting of various sizes
of gravel (1/10 to 3 inches) is more effective in
reducing sediment loss from overland flow or wind
erosion than cobbles (>3 inches) (Waugh 1994).
Large-sized cobbles, rocks, and boulders provide
shading, trap wind-blown snow, and help create
microclimates within reclaimed sites.  It is

recommended that rock used as mulch consist of interlocking angular shapes, ranging in
size from small gravel to large boulders.

Rock mulch can either be applied as a surface layer treatment or mixed with
existing surface soils. Rock or rocky soils can be salvaged during operations and
stockpiled for reclamation use.  Optimum rock coverage means that 60% to 70% of the
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soil is covered with rock after rain has washed the surface fines.  This type of coverage
has been equated to two tons per acre of straw (Harper 1982).  Reasonable rates of
application are one to two inches of rock material mixed into the top six inches of soil.
Rock materials for use in reclamation can be salvaged or mined at the site or obtained
from sources such as the Utah Department of Transportation (UDOT) gravel reject piles
and commercial gravel sources.

The Dog Valley Mine (J. B. King Mine) and Hidden Valley Mine in Emery County
have both used rock mulch.  The rock mulch has been more effective in controlling erosion
than previous use of straw and erosion control matting.

Slash

       Slash refers to plant material salvaged prior
to disturbance.  These are dead shrubs, trees,
brush, and tree and shrub parts.  Revegetation work
in Canyon Lands National Park has shown greater
success with large mulch objects rather than straw
or hay mulch (Belnap, unpublished)  The large slash
mulch helps reduce water and wind erosion, provides
protection from large herbivores, and traps seed and
fine soils on the reclaimed area.  Unlike hay or straw
mulches, slash does not introduce competitive weed
seeds. Also, slash does not concentrate moisture at
the soil surface, causing seeds to germinate when
conditions are not favorable.

Slash mulch is limited to those
operations that can use the salvaged
plant material immediately, or have
space to stockpile the material.  Slash
has been successfully used at Utah
sites in reclaiming exploration drill
pads and roads in forest areas.
Numerous logs laid perpendicular to roads acts as a deterrent to off-road vehicles and
grazing cattle, while visually enhancing barren, reclaimed areas.  Piles of slash left on the
Horse Canyon Mine reclaimed site has made excellent burrows for rodents and snakes.

Straw, Grass Hay, and Alfalfa

Straw, grass hay and alfalfa must be obtained from fields that are certified by the
Country Extension Agent as noxious weed-free.  These materials are generally applied at

Figure 3.2: A roughened surface and
slash mulch laid across this reclaimed
exploration road prevents off-road vehicle
access. Deer Creek Mine Exploration.

Figure 3.3: The large slash mulch will provide protection
from cattle grazing. Deer Creek Mine Exploration.



113

the rate of one to two tons per acre, so that 80% to 90% of the ground is covered.  Long
fiber straw and hay are more desirable for surface erosion control than are shorter fibers.
Hay or straw is spread after seeding, unless the mulch

material is incorporated into
the soil surface during the
surface roughening process.
The straw, hay, or alfalfa
mulch can be applied with a
straw blower, tub grinder, or
by hand.  Surface
applications of straw and hay
will need to be anchored to prevent water or wind erosion.
This can be done by:

n Crimping or poking in a manner which leaves a
stubble effect while enhancing surface
roughness.

n Spraying with chemical tackifiers.
n Covering with netting.

Wood chips

Wood chips  are available from lumber mills municipal dumps,
or whole tree chipping from on-site trees (Chapter 3, Section 4).  The
decision to use  wood chips as mulch or soil amendment will
probably depend on the proximity of the wood chip source to the
reclamation site.  Wood chips decompose more slowly than hay,
straw, or wood fibers and make a longer-lasting soil amendment or
mulch.  Chips have a high carbon (C ) to nitrogern (N)  ratio (615:1) making
decomposition last from eight to fifteen years.  Composting the wood chips with 20
pounds of nitrogen per ton of chips prior to application will moderately accelerate the
decomposition.

Note: 5 pounds of Ammonium Sulfate = 1 lb. actual  nitrogen
3 lbs. Of Ammonium Nitrate = 1 pound actual nitrogen
2 lbs. Of Urea = 1 lb. actual nitrogen
 Ammonium Sulfate is 21% nitrogen
Ammonium Nitrate is 34% nitrogen
Urea is 46% nitrogen

Wood chips are generally applied to a two-inch thickness as a soil amendment
and 1/4" to 1" as mulch.  A two-inch layer of wood chips will require approximately 270
cubic yards or thirty tons to cover one acre. Sawdust rapidly decomposes and demands a
high level of nitrogen from the soil. Because of this high nitrification and rapid
decomposition, sawdust it is not recommended.

 tackifiers: organic and
inorganic chemical glue-
like products that are
applied in water solutions
by hydromulcher.

 wood chips:
pieces of wood
that are 1/4" to
4" length and
less than 3/8"
thick.

Figure 3.4: Straw is hand carried
and spread in rough terrain.
Crawford Mountains Phosphate
Mines.
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Wood Fiber

Wood fiber is also known as
hydromulch.  Longer fiber wood
provides greater erosion control
protection than short fiber or paper
pulp products.  Hydromulch is dyed a
green color as an aid in application,
but soon fades to a light brown color.
Wood fiber is mixed into a water
slurry solution and sprayed on the soil
surface at the rate of 1000 to 2000
pounds per acre. Tackifier, a plant-
based glue, is added to the wood
fiber mixture when it is applied to
slopes.  A small amount of wood fiber
is added to a tackifier slurry solution
for an overspray when used as a glue
for hay and straw mulch.

Netting

Netting is used to hold straw and hay mulch in place on steep slopes or in critical
areas.  Netting should be applied as stated in Erosion Control Matting (Chapter 3, Section
4).

 Problems may occur if:

n Inadequate coverage results in erosion, washout, and poor plant
establishment.

n Appropriate tacking agent is not applied or is applied in insufficient
amount, leading to the loss of straw or hay mulch to wind and runoff.

n Netting is difficult to hold to surface on extremely roughened sites.
n Noxious or persistent weeds are brought in with hay or straw. Certified

noxious weed-free straw and hay can be ordered.  Inspect hay field prior
to purchase or cutting.

n Too much grain seed in the mulch results in competitive exclusion of
seeded species.

n Netting is stretched over soil contours, leading to erosion underneath.
Netting should be loose enough to be in contact with mulch.

n Netting is too loose. This could allow the wind to catch under the netting,
moving the mulch underneath.

n High application rates of mulch smother germinating seeds.
n Mulch keeps the soil too cool for seed germination during the wet, early

spring period.
n Grass, alfalfa, straw and hay attract cows and wildlife, causing damage to

the new seeding.

Figure 3.5: A wood fiber mulch is sprayed on the soil
surface with a hydromulcher. Gordon Creek 2, 7, & 8
Mines.
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Maintenance

Inspect mulch after rainstorms or high winds to check for movement of mulch or
erosion. If there is a washout, breakage, or erosion occurs, repair surface, reseed, re-
mulch, and/or install new netting as necessary. Continue inspections until vegetation is
established.
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Erosion Control Matting
Jute mesh, excelsior matting, erosion-

control fabric, or other matting is used to
prevent erosion on previously shaped and
seeded soils, soil-covered drainage channels
and slopes, or other critical areas.  The basic
objective of erosion-control matting is to
provide a stable seedbed for one or more
growing seasons. Some are designed to last
longer than others. Erosion-control matting
disperses raindrop impact, then biodegrades
and disappears as vegetation is established.

Basic Design and
Construction Criteria

Erosion-control matting or blankets can be used on slopes steeper than 2½
horizontal to 1 vertical (2.5:1) or areas where maximum soil surface stabilization is desired,
such as soils that are adjacent to waterways.  Matting is laid parallel to the slope and
staked down.  Recommended installation will vary, depending on the product purchased.
Some matting is anchored at the top of the slope in a trench that is 6" deep and 6" wide,
while other products require no trenching.  The matting should be laid loosely because it
tends to shrink and stretch over high points.

In high wind areas and loose soils, the staples supplied by manufactures can easily
come loose and the blanket can blow away.  Surveying stakes can provide a stronger hold.
Remove surveying stakes after the netting has deteriorated.

           Small-squared netting can trap and kill snakes.  Snakes
are beneficial on reclaimed areas because they control rodent
populations.  The photodegradation of the plastic in the netting
can take up to ten years.  Since netting can be detrimental to
wildlife, reclamation projects should use netting with holes larger
than 2" and a 2 year photodegradation life.

Site Preparation

Areas needing erosion-control matting should have been previously shaped and
seeded.  Except in drainages, the soil surface should be left in a very roughened condition.

Materials

Staples should be No. 11 gauge new steel wire, formed into a six to ten-inch long
"U" shape. Use surveying stakes on loose, unstable soils. When selecting erosion-control
matting, select fabric mats with a life expectancy equal to the length of time it will take for
vegetation to establish and take over erosion-control.

photodegradation:
the process of
breaking down due to
the effects of ultra
violet sunlight.

Figure 4.1: Excelsior matting is laid loosely over
the seeded slopes. Bear Canyon Mine.
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Installation

Numerous erosion control mats currently exist. Erosion control products should
always be installed in accordance with the manufacturer's instructions. The following list
contains basic applications of erosion control mats:

1. Erosion control fabrics are especially useful for steep slopes.  Erosion
control fabrics may be applied perpendicular or horizontal to the slope
contour lines, depending upon the slope length and width. However, they
should always be placed in the direction of the water flow in ditch
installations.

2. Prior to netting placement, an anchor trench (of no less than 6" deep and
6" wide) should be dug at the top and toe of the slope. The top trench
should be placed one foot back from the slope crown, creating a berm
over which the fabric can be placed and securely buried.

3.  For horizontal application, the erosion-control fabric should be tucked
into the top trench, stapled, and covered with topsoil. The material is then
unrolled and stapled as the work proceeds. The strips should have a four-
inch overlap and lay like house shingles. Enough netting should be in the
trench at the bottom of the slope to secure it with staples and bury it with
soil.

4.  Over soils with extreme surface roughness, the netting should not be
stretched, but allowed to lay loosely on the surface.  Staples or rocks may
need to be placed in the bottom of depressions so that the netting does
not stretch over the pocks.  When dealing with steep slopes, start at the
bottom and roll uphill to prevent stretching.

5. Staple spacing is dictated by product, slope and soil conditions.  See
manufactures recommendation for staple spacing.

6. Where extremely erodible soil conditions are anticipated, a
trench should be placed at the midpoint of the slope. The
material should be stapled every 9 to 12 inches along
the center of the trench, filled with topsoil, and tamped  thoroughly.

Problems may occur if:

n Areas are left uncovered or with inadequate coverage, resulting in erosion,
washout, and poor plant establishment.

n There is inadequate anchoring at the top of the slope.
n An insufficient amount of staples are applied, the staples are not correctly

spaced, or the surveying stake is not used in loose soil.  These
conditions may result in the netting being lost to wind and runoff.

n Deer hooves get caught in netting and pull the netting up.

tamped:
compact.
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n Netting does not photodegrade rapidly enough and snakes are caught in
the small squares. To avoid this, use netting with large holes.

n There is failure to recognize area of water concentration along slope.

Maintenance

Inspect erosion-control mats after wind and rain storms to check for movement of
matting, topsoil, mulch, or erosion.  If there are washouts, breakage, or erosion, repair
surface, reseed, re-mulch, replace topsoil, and install new netting. Continue inspections
until vegetation is established.
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Slope Shape
The size, shape, and slope of a

reclaimed site will influence the runoff
characteristics.  Slope angle and slope length
can be modified to reduce the water velocity
or runoff period.  Complex or concave slope
shapes should be used on any slopes steeper
than 5h:1v and/or with a length of greater than
15 feet.  Erosivity of the soil will play a major
factor in design.

Basic Design and
Construction Criteria

Selection of Shape

To determine which landforms are most suitable for a reclaimed site, observe the
landforms of undisturbed watershed areas that have similar soils and characteristics as
the site.  Long term mass stability requirements must be considered.   Slope stability
must be evaluated by a Geotechnical
Engineer when large fills, tailings, or
waste embankments are involved.

Convex slope shape is more
erodible than a uniform slope because
it is steepest near the toe.  Concave
slopes produce less sediment than
either the convex or uniform slope
because the concave slope is steepest
where the flow is least and has a
deposition zone near the bottom of the
slope.  Long slopes should be broken
up with a series of varying lengths that
create complex slopes.  Concave or
complex slopes provide a series of flat
toe areas that serve as sediment
deposition zones.

Flatter slopes will increase
rainfall infiltration and decrease
sedimentation.  However, long
moderate slopes are not always better.
Reduce slope length by quickly
increasing slope angle on sites with low
vegetative cover, low soil permeability,

Figure 5.1: Concave slopes reduce amount of fill
material required to backfill the distrubance. Gordon
Creek 2, 7, & 8 Mines.
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Figure 5.2: Slope shapes, complex slopes maximize
sediment deposition zones. Adapted from Norman et. al
1996.
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and highly erosive soils, such as very fine sands and silts.  This will allow a long sediment
deposition zone at the bottom of the slope for vegetation to establish.

Long slopes in excess of 50 to 100 feet, and moderate to steep slopes that are
greater than 5h:1v, should be broken with some type of slope interruption.   Runoff from
long slopes forms concentrated flow and gullies, so the length of slope and drainage area
should be broken into small drainage waterways and basins.  These waterways and
ridges, in conjunction with slope shape and other microtopographic features, will break a
slope and concentrate the runoff in basins where a good vegetative cover will form.

Where possible, tie into existing drainages and low points above and below the
disturbance.   Grading of waste dumps and tailings may be limited and structures such as
terraces maybe the only option for breaking the slopes.

Installation

To create slope shape, start with the average (from toe to crest) slope angle
desired, using all materials that go into the fill.  Any compaction requirement should be met
in this shape.  Push material to create and finalize the concave shape.

Problems may occur if:

n Crest is not steep enough. Overland flow from the undisturbed area
above the disturbed site may saturate or seep into the fill at the crest of
the slope.

n Slopes are very steep. As material is pushed up the slope, the soil at the
crest of the slope may be at the angle of repose. This will result in settling.

n Equipment operators are not instructed that the toe will be flatter and the
crest of the slope will be steeper than the overall slope angle.

Maintenance

Restrict vehicle use of area.
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Vegetative Filter
Vegetative filters are grassy areas, which act as sediment filters.  The coarser

particles settle as the flow decreases in velocity. The finer particles settle in the lower
portion of the filter.  Vegetative filters function properly only when flows are not
concentrated and in areas of low sediment yield.  Vegetative filters in Utah are limited to
areas of greater rainfall, usually greater than 18" a year.

Basic Design and Construction

Vegetative filters are predominantly grasses.  The grass density needs to be high
to effectively filter sediment.  Grass species should be coarse so flows will not bend the
grass to the ground.  It is important that grass species have a rhizomatous, or tillering, root
system. Seed catalogues will provide this information.  Depending on the treatment area,
the vegetative filter needs to be fifteen to thirty feet wide.

Vegetative filters are best suited as a secondary treatment. This technique would
be appropriate in areas such as along long narrow corridors, behind silt fences, or next to
roadways and railroads.

Problems may occur:

n if too much sediment is deposited and it covers vegetation.

Note: It may take several years to develop sufficient vegetation
for filter and alternative means of control should be provided until
vegetation is adequate.

Maintenance

Reseed and replant vegetation as needed.  Maintain overland flow.
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A straw bale barrier is a temporary barrier used to intercept sediment-laden runoff
and to provide retention of sediment from small drainage areas. A straw bale barrier can
be used to promote sheet flow (overland flow) and to reduce runoff velocity, thus reducing
erosion and improving water quality.  An average straw bale should be thirty inches in
length, weigh at least 50 pounds, and contain five cubic feet or more of material.  The
straw bale should be entrenched and anchored to the ground.  The effective life span of a
straw bale is normally six months.  Therefore, straw bales must be replaced or a new
barrier must be placed directly upslope of the old barrier when sediment control is
required for longer time periods.

Slope Protection

The maximum size of the drainage area to be treated with straw bales is 0.25 acres per 100 feet of
straw bale barrier fence length. Table 7.1 provides more information about hillside length (Roberts 1995).

   Table 7.1: Maximum Hillside Length for a Given Slope.

Small Drainage Channel Application

Straw bale barriers may be used where:

n Runoff water quantities are low
n Channel slopes are less than 20% (Ferris et al. 1996)
n The drainage area is one acre or less or where the bales are not likely to

be over-topped by runoff

Staw bale barriers  should also be used around or down slope of soil stockpiles.
However, they should not be installed in areas of highly concentrated flows, such as steep,
narrow channels and ditches or in flowing stream channels.

Straw Bale Barrier

Slope Slope Length (ft.)

<2% 250

2 to 5% 100

5 to 10% 50

10 to 20% 35

>20% 15
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Flow

Plan View

Cross Section

Overlap edges

Angle stake towards

previously placed bale

Provide sufficient length to prevent

water from flowing around the barrier

INSTALLATION OF A STRAW BALE BARRIER IN DITCH
NOTE: Use straw bales in drainage ditches only

for low flow conditions.

Stake and entrench

straw bale

Ponded WaterPonded water

Basic Design and Construction Criteria

To construct a small drainage or strawbale dike, a 4 to 6-inch deep trench should
be excavated the length of the barrier and width of the bale.

Excavated material should be placed on the upstream side of the trench. Wire or
string-bound bales containing a minimum 5 cubic feet of either hay or straw are to be
placed in the trench and are anchored by two 2" x 2" wooden stakes, rebar, or mine roof
bolts.  These should be driven through the bale into the underlying soil at a slight
upstream angle to prevent the bale from overturning. The first stake should also be
driven slightly toward the previously laid bale to force them together.  Spacing between
the bales can be tightly chinked with loose straw. The excavated soil should then be
backfilled firmly against the up slope side and compacted.

Cross Section

Plan View

Stake and entrench
straw bale

Flow

Overlap edges

Provide sufficient
length to prevent
water from flowing
around the barrier.

Angled stake
towards previously
placed bale

Note: Use straw bales in drainage
ditches only for low flow conditions.

Figure 7.1: Installation of a Straw Bale Barrier in a Ditch
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   When using straw bale check dams in swales or ditches, place the barrier
perpendicular to the contour. The same installation procedure described above is
followed, with the barrier extended up the sides of the ditch until the tops of the end
bales are higher than the top of the lowest middle bale. This will create a spillway over
the lower middle bales and prevent scouring around the ends of the barrier.

Problems may occur if:

n The drainage area is too large. Break it up into smaller areas.
n Too much sediment accumulates before clean out, causing the barrier to

fail. Replace bails more frequently.
n Upstream slope is too steep or too long. Break up the length with

additional rows of barriers.
n Undercutting occurs. Entrench the bales at least six inches and compact

the loose soil on the upstream side.
n Water seeps between bales without treatment. Tightly chink spaces

between bales with loose hay.
n Flows in a drainageway exceed the capacity of the straw bale.
n Erosion occurs around the straw bale fence barrier. Reshape ends to

elevation above pool level.
n Animals eat or bed in straw bales.

Maintenance

Bale barriers should be inspected immediately after each rainfall or daily during
periods of prolonged rainfall. Damaged bales and undercutting or flow channels around
the ends of barriers should be repaired or corrected as soon as possible.  Sediment

Figure 7.2: Properly staked and entrenched straw bales.
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ground (typ.)

  

Step 1: Excavate trench

Step 3: Tightly pack straw
between bales (plan view of
bales)

Step 2: Install Bales

Step 4: Backfill
soil against
bales

Loose straw tightly packed
between bales.

Direction of runoff
from disturbed
areas

Existing
ground (typ.)

Width of bale + 2’’

4’’

Backfilled and
compacted soil

12’’ Min.

Secure each bale with at least 2 stakes.  Angle
the point of the first stake towards the previously
placed bale.

Orient bale so that string
binding is placed
horizontal

Install bales in trenches with ends of adjacent bales tightly
abutting each other or overlapping.
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deposits should be removed after each rainfall, and accumulations should be removed
when they reach half the height of the barrier.

Removal

After all sediment producing areas have been permanently stabilized, all sediment
accumulation at the barrier trap should be removed and excavation should be backfilled
and properly compacted. Grade the site to blend with the terrain.
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Silt Fence Barrier
A silt fence is a barrier of geotextile fabric, or filter cloth, used to temporarily

intercept sediment-laden runoff from small drainage areas. A silt fence can be used
to promote sheet flow, to reduce runoff velocity, and to help retain transported
sediment on the site, thus reducing erosion and enhancing water quality. Life
expectancy of a silt fence is dependent on ultraviolet stability and type of fabric.

Silt fences are very
effective in sheet flow conditions
and usually ineffective with
concentrated flows.  Silt fence
and catch basin combinations
are effective in a concentrated
flow situation.  Woven and non-
woven synthetic fabrics are
available. Woven fabric is
generally stronger than non-
woven fabric and usually does
not require the additional
support of a wire mesh. Average
life expectancy is dependent on
the ultraviolet inhibitor added,
but is usually six months to
several years.

Silt fences are commonly placed at the bottom of a disturbed slope or
adjacent to streams and ponds. Silt fences have a lower failure rate than straw bale
barriers, but are more expensive. Silt fences can be used for slope protection, in
minor swales or ditches, and around storm drains.  Do not use where concentrated
flows exceed 0.03 m3/s (1cfs) (Roberts, 1995).

Note: Do not construct sediment fences in areas where rock or rocky
soil prevents the full and uniform anchoring of the fence toe.

Slope Protection

Figure 8.1: The silt fence is notched in a small drainage
situation.

The maximum size of the drainage area should
be 0.25 acres per 100 feet of fence length.  The
maximum length of slope behind the fence is 100 feet
and the maximum slope length for given slopes can be
found in Table 8.1. (Ferris et. al. 1996)

Slope Length (ft)

<2% 500

2 to 5% 200

5 to 10% 150

10 to 20% 100

20 to 30% 70

30 to 40% 40

40 to 50% 25

Table 8.1: Maximum Slope Length Above a 24"
to 30" High Silt Fence
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Channel and Storm Drain Application

n Filter fences may be used in channels and storm drains for areas
draining no more than one acre. They are not for use in perennial
channels.

n Filter fences should be used only where the volume of runoff is not
expected to exceed one cubic foot per second.

n When using filter fences in channels and storm drains, standard weight
synthetic filter fabric or an equivalent should be used.

Basic Design and Construction Criteria

Basic design guidelines are:

n The height of the filter fabric silt fence should be at least 1.25 feet and not
exceed three feet.

n The filter fabric should be purchased in a continuous roll and cut to the
length of the barrier to avoid the use of joints.

n Wood posts should have a minimum cross sectional area of at least three
square inches. Steel posts can be standard "T" or mine roof bolts.
Projections for fastening wire mesh are useful on the post.  Posts should
be at least five feet long and driven at a slight upstream angle into the
ground to a minimum of depth of eighteen inches.

n When a wire mesh support fence is used, the wire should be a minimum
14-gauge with maximum mesh spacing of four inches and must be
securely fastened to the downstream side of the post.

n If the filter fabric is of extra-strength quality, no wire mesh support is
required and maximum post spacing is six feet. Otherwise, wire mesh is
required with a maximum post spacing of ten feet.

n A trench should be excavated at least four to eight inches deep and four
inches wide along the line of the support posts and upstream from the
barrier.

n The filter fabric and wire mesh (when applicable) should be stapled or
wired to the post. Then, a minimum of eight inches of fabric is placed into
the trench.

n When a filter barrier is constructed across a ditch or swale, the barrier
should be of sufficient length to eliminate end flow.  Plan the configuration
to resemble a horseshoe with the ends pointing up slope.  Cut a "V"
notch spillway and secure with wire in the center to allow passage of high
water and prevent flows around the ends of the fabric.
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Figure 8.2: Silt Fence Installation Detail

Problems may occur if:

n Installation is done improperly.
n Drainage area is too large. Drainage area needs to be broken up into

smaller areas.
n Too much sediment accumulation is allowed before it is cleaned out,

causing failure.
n Upstream slope is too steep or too long. Break up the slope length with

additional rows of barriers.
n Fence is not adequately supported.
n Flows may exceed the capacity of the fence
n Undercutting occurs because fence was not buried 4" to 8" deep or the

trench was not backfilled and compacted properly.
n Fine soils, such as Mancos shale, pipe underneath the fence.
n Erosion occurs around barrier ends due to endpoints being lower than

top of temporary pool elevation. Reshape ends to the elevation above
pool level or use a "V" notch for a spillway.
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Maintenance

Silt fences should be inspected immediately after each heavy rainfall event or daily
during periods of prolonged rainfall.  Damaged fences, undercutting, or flow channels
around the ends of barriers should be repaired or corrected immediately.  Sediment
deposits should be removed after each rainfall.  Sediment should be disposed properly to
prevent its entry into any watercourse.

Removal

After all sediment-producing areas have been permanently stabilized, sediment
accumulation at the barrier trap should be removed and excavations should be backfilled
and properly shaped.

Figure 8.3: Silt Fence Installation in a Drainage Ditch

SILT FENCE INSTALLATION IN A DRAINAGE DITCH

Spacing 6' (max.)

Flow
Provide sufficient length

to prevent water from flowing

around the end of the silt fence

Note:
Use drainage ditch installation for low flow

conditions only.

extended into trench

for low embankments

End of fabric must be

Ponded

Water

Note: Use drainage ditch installation for
low flow conditions only.

End of fabric must be
extended into trench
for low embankments

Ponded
water

Flow

Spacing 8’’ (max.)

Provide sufficient length
to prevent water from
flowing around the end of
the silt fence.
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Temporary Diversions
A temporary diversion is a berm or swale used to prevent sediment-laden

waters from leaving a site and to prevent offsite or upstream waters from entering a
site. Diversions are also used to direct the sediment-laden water to a
specific control such as a sediment pond.  Typical diversions are
combinations of berms and ditches and are temporary structures.
Temporary diversions used in final reclamation should be removed after

vegetation has stabilized the site.  Diversions
which are used as drainages for re-establishing
the natural drainage pattern though the reclaimed area should be
designed as described in (Chapter 2, Section 1).

Diversions are typically used:

n At the toe of cuts or fills to direct sediment-laden runoff to sediment traps.
n At the top of cuts or around disturbed areas to divert clean or undisturbed

runoff away from the slope and disturbed area.
n At the top of steep slopes where runoff would cause erosion.
n Around a site to prevent entry of off-site runoff and to reduce flooding.

berm: dike
or ridge

swale: excavated
channel or ditch

Riprap

Depth (D) Varies

.25 D

Riprap

Trapezoidal Ditch Cross Section

Depth (D) Varies

.25 D

V Ditch Cross Section

TEMPORARY DIVERSION

Riprap

Depth (D)
Varies

.25 D

V Ditch Cross Section

Depth (D)
Varies

Riprap

.25 D

Trapezodial Ditch Cross Section

Figure 9.1: Details of a Temporary Diversion.
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Basic Design and Construction Criteria

n Design temporary diversions to handle the maximum peak runoff from a
10-year storm.

n Diversions used to channel clean water around the construction site
should be constructed after the areas have been cleared but before
grubbing and grading operations begin.

n Construct berms of compacted soil with 2:1 side slopes.  The height and
width of the diversion will be dependent on flows expected or calculated.

n Vegetate diversions immediately after construction unless the diversion
will be in place fewer than thirty working days.

Problems may occur if:

n Diversion is not properly compacted. An improperly compacted berm
could fail in a heavy storm.

n Grade is excessive. A steep grade requires protective liner use check
dams or realignment to reduce grade.

n A change in channel grade or course causes sediment deposition and
subsequent overtopping.  Realign or deepen channel to maintain the
grade.

n There is a low point in diversion. Build up diversion.
n The diversion occurs near a vehicle crossing point. Maintain berm height,

flatten side slopes, and protect ridge with gravel at crossing point or
change to culvert.

n There is excessive velocity at discharge point. Install stabilization
measures such as riprap, energy dissipaters, or geotextile linings.

Maintenance

Check long term temporary diversions after each rainfall until the disturbed areas
are stabilized. Inspect temporary diversions once a week, and following each major rainfall
event.  Remove accumulated sediment from the channel to maintain the design criteria.
Check the diversion, swale, and outlets and make necessary repairs immediately. Re-seed
areas that fail to establish a vegetative cover. Remove all diversions and blend with the
natural topography when the area has been permanently stabilized.
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Temporary Slope Drain
A temporary slope drain is a structure used to convey water down the face of a cut

or fill without causing erosion.  Temporary slope drains are used in conjunction with berms
along the edges of newly constructed slopes to prevent erosion. They are used along cut
and fill slopes until permanent storm water drainage structures are installed or until
vegetation has adequately stabilized the slope.

Basic Design and Construction Criteria

Plastic lining, fiber matting, wooden flumes, metal, rigid, or flexible plastic pipe, and/
or half round pipe are commonly used. Provide a smooth, uniform ditch when plastic lining
is used to prevent water from overflowing the sides.

Form and compact
the base or fill to hold the
slope drain in place and to
channel water. Construct the
inlet to channel water into
the drain. Anchor the drains
to withstand the force of the
water. Anchoring can be
accomplished by staking at
approximately 10 foot
intervals or by weighing
down the drains with items
such as riprap, sandbags,
or compacted soil. Design
and construct outlets with
items such as dumped rock,
small sediment basins, or
other energy dissipation
devices as the base to
reduce erosion
downstream.

Install temporary
slope drains at frequent
intervals along continuous,
unprotected slopes and at
low points in the roadway
profile grade. Do not
exceed five acres of drainage area for each slope drain.  Pipe connections should be
watertight and secure so joints will not separate. Pipe diameters, should be calculated by a
qualified engineer for expected flows. Place trash racks at inlet to prevent clogging.
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 Problems may occur if:

n Washout along the pipe, matting, or flume occurs due to seepage, piping, or
overflow. Check for inadequate compaction, insufficient fill, installation of
drain too close to edge of slope, too steep a slope (open drains), too large a
drainage area, or undersized conveyance channel.

n An undersized or blocked pipe causes an overtopping of the diversion. The
drainage area may be too large.

n Improper grade of channel and ridge causes an overtopping of the diversion.
Maintain positive grade.

n There is erosion at outlet because pipe may not extend to stable grade or
outlet. Stabilization
structure may be
needed.

n Slope drain is
displaced or
separated because
the drain has
insufficient
anchorage.

n There is erosion
after removal. A
permanent drainage
needed where
temporary slope
drain removed.

Maintenance

Inspect temporary slope drains weekly and also following rainfall events. Some
critical points that should be checked and promptly repaired are:

 n Sediment or trash
accumulation at inlet or
outlet.

 n Settlement of fill over pipe,
such as cracking or holes.

 n Leaks or inadequate lateral
support of conduits.

 n Inadequate anchoring,
pipes separate down slope.

Removal

Remove all temporary slope drains
when no longer necessary and restore
the site to match the surroundings.

Figure 10.2: Slope drain used to convey drainage over newly
reclaimed slope. Horse Canyon Mine.

Figure 10.3: Slope drain was removed after vegetation was
established. Horse Canyon Mine.
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Outlet Protection
Water traveling through pipes attains a high velocity and can damage the soil at its

discharge from the pipe.  Outlet protection involves the use of an energy-dissipating device
at the outlet of a pipe or conduit to prevent excessive erosion and scour.  The most
common material used in outlet protection is rock riprap.

Basic Design and Construction Criteria

Riprap Outlet Protection

Excavate the subgrade below the design elevation to allow for thickness of filter and
riprap. Compact any fill used in the subgrade to the density of the surrounding undisturbed
material. When applicable, smooth subgrade to prevent tear of filter fabric.  To prevent
subgrade erosion, place the filter stone down prior to placing the riprap.  Never use filter
fabric except in special conditions.

Ensure a minimum riprap thickness of 1.5 times the maximum stone diameter.
Maintain final structure to the lines and elevations as shown in plans, taking care not to
place stones above the finished grade.  Cement may be used instead of rock, except in
final reclamation.

Apron Installation

Nondefined Channel:
Aprons should be constructed at
zero grade, be aligned so they
are straight, and be long enough
to adequately dissipate energy.
There should be no restrictions
from the apron end to the
receiving grade.

Well-Defined Channel:
Aprons should be straight and
properly aligned with the
receiving stream. The apron
should extend to the top of the
bank and be long enough to
adequately dissipate energy.
There should be no restrictions
from the apron end to the
receiving channel.
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Figure 11.1: Installation of a rock riprap energy dissipator.
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Problems may occur if there is:

n Erosion around apron and scour holes at outlet. The foundation was not
excavated deep enough or wide enough, consequently the riprap restricts
flow across the section.

n Erosion downstream. This indicates the riprap apron is not on zero grade.
n Movement of stone and downstream erosion. Stones are too small, too

round, not angular, or not properly graded.
n Downstream erosion. Riprap was not extended far enough to reach a stable

section of channel or adequately dissipate energy.
n Stone displacement and erosion of subgrade foundation. Appropriate filter

not installed under riprap-this is a common problem.

 Maintenance

Riprap outlet structures do not require much maintenance when properly installed,
however, they should be checked after heavy rains for erosion at sides and ends of the
apron and for stone displacement. Repair damage immediately using appropriate stone
sizes.
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Inlet Protection
Inlet protection is a temporary barrier used to prevent sediment from entering and

clogging the drainage system.  This practice helps to keep the conveyance channel free
from debris or sedimentation that could reduce the capacity of the channel.   The basic
principle is to provide a relatively small detention basin or filter before the inlet, allowing
sediment to settle before entering the conduit or channel.  Unlike the conduit or channel, this
filter is readily accessible for sediment cleaning and maintenance.  Inlet protection is a
secondary measure for sediment control and some type of stabilization should be in place
to reduce erosion at the source.

Basic Design and Construction Criteria

There are several methods of inlet protection.  Each procedure requires excavation
and/or the use of a dike or berm for establishment of a drop area. Drop areas are used to
promote ponding that allows for settlement of sediment and to help prevent flow bypass of
the inlet.

The most common inlet protection methods are:

n Small detention basin
n Straw bale drop
n Filter fabric
n Trashrack

Straw Bale Drop Inlet Protection

Straw bale drop inlet protection is useful for maximum drainage areas of one acre.
Use straw bales as described in Part 2, Section 7.  Bales are placed in a 4" to 6" deep
trench dug around the inlet and are staked in accordance with the requirements for a straw
bale barrier. Bales can be anchored in areas where trenching is not feasible, such as a
finished road surface, by placing gravel around the base of the bales. Be sure to tightly
chink spacings between bales with loose straw to prevent the free flow of sediment-laden
runoff.

Filter Fabric Inlet Protection

This type of protection is useful for maximum drainage areas of one acre.  Use
extra-strength quality fabric, which is resistant to ultraviolet degradation, especially if the
duration of use will exceed 60 days. A wire fence may be necessary to support the fabric.
The fence should be 14-gauge minimum with a maximum mesh spacing of 6 inches.

Use either steel fence support posts or 2" x 4" wooden post, each at least three feet
long. The structure must support a 1.5 foot head of water and sediment without collapsing
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or undercutting. Drive posts approximately 1.5 feet and when necessary, include top
supports to prevent collapse of the structure.

Use a continuous sheet of fabric.  Place at least eight inches in a trench to prevent
undercutting, then backfill and compact with soil or crushed stone.  Secure fabric to the post
or support fence, stretching fence to top level. The top should be level to help provide for
uniform overflow.

Trashrack Inlet Protection

Trashrack inlet protection is used to prevent debris from entering culverts.
Trashracks should, at a minimum, be used when large ephemeral or intermittent flows are
routed through culverts. Trashracks are installed at a low, designed, angle so that as debris
accumulates, it will move over the rack and not impede flow.  The trashrack is solidly fixed
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and not moved during stream flow events.  Provisions for removal are needed to facilitate
culvert clean out.  All trashracks and culverts should be inspected regularly to determine if
debris has accumulated.  If so, debris should be cleaned out.

Problems may occur if:

n Sediment fills the trap and enters the storm drain. The inlet may require
maintenance or the sediment-producing area may be too large for the trap.
Failure to remove sediment may result in inadequate storage volume for next
storm.

n There is excessive ponding around inlet because the filter may be clogged
with sediment. Remove debris, clear sediment, and replace filter device
being used.

n The inlet is eroded and undercut. If this happens, install protection device
against inlet.

n Flow bypasses the storm inlet.  Maintain the temporary dike below the inlet.
n The structure collapses.  Support post and fabric at the top or reduce height

of fabric barrier construction.
n The structure is undercut.  Bury fabric at the bottom according to installation

design.
n Flooding and erosion occur due to blockage of the inlet. Install a trashrack.

Maintenance

Maintenance of the inlet ensures its effectiveness. Inspect inlets following each storm
and remove accumulated sediment and debris regularly. Make any needed repairs
immediately.

Figure 12.2: Trashrack installed to protect debris from entering the culvert.
Horizon Mine.
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Check Dam
A check dam is a small barrier constructed in a drainage way to reduce channel

erosion by reducing the flow velocity.  Check dams are appropriate for use in small
drainage, but are not for use in perennial streams.

Check dams are useful:

n In temporary swales and ditches where lining with non-erodible materials is
not practical, but erosion protection is necessary.

n When construction delays or weather conditions prevent timely installation
of non-erodible lining.

n In either temporary or permanent ditches or swales which need protection
during the establishment of grass linings.

n In remote settings that may be inaccessible to equipment.

Basic Design and Construction Criteria

Check dams are usually constructed of riprap, logs, sandbags, and straw bales to
a maximum height of 2 feet.

n The drainage area above the check dam should be between two and ten
acres (Wham 1993).

n Space multiple check dams so that the bottom elevation of the upper dam
is the same as the top elevation of the next dam downstream.

n The center of the check dam should be a minimum of 9" lower than the ends
to act as a spillway for runoff.

n Stabilize overflow areas to resist erosion.
n Use three inch or larger stone for stone check dams.  Make side slopes of

2h:1v or flatter and key into the sides and bottom of the channel a minimum
depth of 2 feet. Gabion baskets can be used to contain the stones.

n Construct log dams with 4" to 6" diameter logs.  The ends should be
embedded a minimum of 2 feet.  Note that the removal of a log check dam
can result in more soil disturbance than the removal of other types of check
dams.

n In areas of low flow, straw bales are effective. Overlap and entrench the
bales a minimum of 4" and anchor with stakes so the top of the stakes are
pointed slightly upstream.

1:2
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Figure 13.1: Details of check dam installation.
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Problems may occur if there is:

n Sedimentation.  Check dams are designed for velocity reduction and
erosion control.  Although sedimentation is not intended, it often occurs.
Sediment clogging the dam and ponding water may kill the vegetative lining
if plants are submerged too long after rain or if siltation is excessive.

n Downstream erosion. Stabilize the streambed and bank with riprap or
equivalent. Extend downstream embankments to stable grades.

n Overflow at the abutments. Lower or notch the spillway.

Maintenance

Regularly inspect a check dam to ensure the dam has not been breached or
otherwise damaged. Check the center elevation of the dam to ensure that it is lower than
the ends of the dam.

Remove sediment accumulation behind the dam to prevent damage to channel
vegetation and to allow the channel to drain through the dam.  Otherwise, remove sediment
when it reaches half the height of the dam.

Repair a damaged check dam promptly so the check dam will be fully functional for
the next runoff event.

Removal

Remove check dams when intended use is completed.
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Temporary Sediment Trap
A temporary sediment trap is a control device used to intercept sediment-laden

runoff, to trap sediment, and to prevent or reduce offsite sedimentation.  A temporary
sediment trap is formed by excavation or construction of embankments.  A temporary
sediment trap may be located in a drainage way, at a storm drain inlet, or at other points of
discharge from a disturbed area. However, a temporary sediment trap should never be
located in a streambed.  A trap may be constructed independently or in conjunction with
diversions.  Ordinarily, the trap is located where it is easily accessible for clean out by
heavy equipment and used to prevent excessive siltation of other structures.  For example,
a temporary sediment trap may treat water before it enters a sediment pond, thereby
reducing sediment pond cleaning frequency.

Basic Design and Construction Criteria

Excavated sediment traps are
preferred over a sediment check dam
because an excavated basin is cheaper
to construct and easier to maintain.
Excavated basins cannot breach and
lose the previously deposited sediment.

The design is based on the
expected runoff volumes for the treated
area.  Sediment traps should be sized to
handle the expected volume of sediment
trapped.  The traps should be designed to
control the sediment from the calculated
peak rates of runoff from a 10 year
frequency storm.

 Problems may occur due to:

n An inadequate spillway size or construction, resulting in the overtopping of the
dam, poor trap efficiency, or possible failure of the structure.

n A low point in the embankment because of compaction and settling, resulting
in overtopping and possible failure.

n The outlet not extending to the stable grade, resulting in erosion below the
dam.

n Inadequate vegetative protection, which can result in embankment erosion.
n Inadequate storage capacity because the sediment is not removed from

basin frequently enough.

Figure 14.1: A temporary sediment basin located in a
small drainageway using filter fabric. Willow Creek
Mine.
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Maintenance

         Inspect temporary
sediment traps following each
significant rainfall event and
repair any erosion and piping
holes immediately.  Clean out
the trap when sediment
reaches ½ the design depth.
A stake set at the clean out
level is helpful. Gravel facing
should be cleaned or replaced
if clogged.

Removal

Do not remove the sediment trap until all sediment producing areas have been
permanently stabilized. The accumulated sediment in the trap should be removed or
properly compacted and blended with the terrain.

Figure 14.2: A temporary sediment trap near a washdown bay
should be easily accessible for clean out by heavy equipment.
SUFCO Mine.
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Sediment Ponds
Sedimentation ponds and siltation structures are used to minimize sediment

contributions to surface waters. Sedimentation ponds retain water, slowing the velocity so
that sediment can settle to the bottom of the structure. Sediment ponds can also reduce the
peak flow rate from the drainage area to surface water.

Sedimentation ponds can be excavated or
may be constructed with an embankment of earthen
materials.  For most purposes, it is recommended
the ponds be located outside of natural drainages. If
the site is located in a drainage, the water produced
up-gradient from the site should be routed through
an adequately sized culvert under the disturbed area
and sedimentation pond or around the disturbed
area. When conducting open-pit mining, the
sedimentation pond is often the pit and the
disturbed area drainage should be directed to the
pit where possible.

The major differences between a
sedimentation pond and a siltation or
retention structure, is size and
function. Siltation or retention
structures are generally smaller and
can be used to supplement
sedimentation pond effectiveness by
collecting sediment prior to reaching
the pond.   They retain a smaller
volume of water and may be used for
washdown bays or other areas where
operations concentrate excess
sediment.

Sedimentation ponds should be located and designed such that structure failure
would not result in the loss of life, damage to homes, commercial buildings, highways, and
streets, or the interruption of services or public utilities.  If the pond can store greater than
twenty acre feet of runoff or can impound water up to twenty feet above the toe of the
structure, Mining Safety and Health Administration (MSHA) requirements will apply.  The
site operations may require compliance with additional state and federal laws associated
with sedimentation ponds.  Some of these laws are identified in Table 15.1.

peak flow rate: the actual or
calculated maximum volume of
runoff per unit of time.  The
peak flow rate gives total
volume calculated which helps
determine the size of the pond
required to control the volume
of water from a known storm
event.

Figure 15.1: Typical sediment pond design. SUFCO Mine.
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Basic Design and Construction Criteria

Design and construction should be done by a qualified, certified engineer.  Some
basic design considerations include:

n Appropriate foundation studies for the structure size and design. Studies may
need to consider saturated embankment conditions and earthquake hazards.

n An adequate excess of embankment material is needed to maintain
embankment design elevation following settling.

n Embankment construction should provide adequate compaction through
engineered designs for lift thickness, moisture control, proper gradation of fill,
appropriate trench width and depth, and scarifying the previous lift.

n Over-steepened pond in-slopes or out-slopes should be avoided.
n An effective length-to-width ratio of greater than two should be provided,

where width is the surface area and effective length is the length of the flow
path. Baffles, check dams, and turbidity currents can be added to increase
the flow path or redirect and slow outflow.

n The inflow location should be placed as far away from the outlet as possible.
n Basin shape and depth need to be adequate to provide proper runoff storage

detention time, sediment storage, and peak outflow rates.
n Pond design needs to consider access for cleaning out sediment, decanting

operations, and sampling outflow water for permit compliance.
n Pond sediment removal should occur when sediment capacity reaches 60%

of the maximum sediment storage design. Sediment clean out should occur

Government Agency Permit Internet Web Site

Department of Environmental
Quality

Point and non-point *
discharge permits

http://
www.eq.state.ut.us/
eqwq/updes_f.htm

Division of Water Rights Dam Safety Water Right http://
nrwrt1.nr.state.ut.us/

Mine Safety and Health MSHA pond requirements http://www.msha.gov/

* Utah Pollutant Discharge Elimination System

Table 15.1: Possible sediment pond permit requirements.
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before maximum capacity is reached to maintain storage for the next
precipitation event so the maximum sediment level is not exceeded.  Ponds
with constant discharges will require an area draining to the pond for drying of
cleaned sediment or an alternative pond.

n Seepage and potential embankment failure can be reduced by providing cut
off trenches and anti-seep collars. These are standard practices for tickle
tube or drop inlet spillways.

n There must be a method for decanting the pond. The decant should be
placed above the maximum sediment level.

n Inlets should be designed to be non-erosive.
n Non-woody species should be used to revegetate riprap embankment out-

slopes.
n A regular inspection and maintenance schedule must be provided. This might

be dictated by a regulatory requirement.

Spillways

All sedimentation ponds should consider the potential for outflow from a pond. Even
a pond sized for total containment for the maximum probable precipitation event should
consider where water will flow if the pond is overtopped. A spillway is a designed structure
provided to control the outflow from a pond and to safely convey the water in a manner that
minimizes erosion and protects the structure.

There are two types of spillways, emergency and primary.  The emergency spillway
is typically a broad-crested weir that moves from a low slope to a steepened slope.  The
point of slope break is called the control. The emergency spillway serves to protect the
structure and control the flow when the pond discharges and when the primary spillway can
not handle the flow volume.  A primary spillway is generally used for more frequent
discharges and is often a trickle tube or drop inlet for sedimentation pond designs. The
primary spillway helps control the outflow rate and detention time of a sedimentation pond.
A decant enables the spillway to empty the pond for sediment clean-out and to maintain the
detention time between storms that occur in close sequence.

Standard engineering practices include:

n Providing an oil skimmer if oils and non-miscible products will be used within
the operation area draining to the pond.

n Retaining 1-foot minimum elevation (freeboard) between the highest
emergency spillway flowline and the minimum embankment height.

n Retaining 1-foot minimum elevation (freeboard) between the principle
spillway flowline and the minimum elevation of the emergency spillway.

n Providing a trashrack to prevent the spillway inlet from clogging.
n Providing an anti-vortex device to prevent erosion of the embankment near

the spillway.
n Designing the outlet to be non-erosive.
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Sediment Pond Performance Improvement
The basic way to improve sediment pond

performance is to reduce all materials entering the
pond, including water.  This principle can be
implemented during the initial design of a sediment
pond, as well as added to existing ponds.  When
completed during initial design, the sediment pond
can be made smaller, saving construction costs.
When done to retrofit an existing pond, the clean
out frequency can be reduced.  Improving pond
performance has the desirable combination of
saving money and improving environmental
conditions. Implement as many of the following
guidelines as possible.

1. Use baffles or deflectors to divert water inlets to the pond.  This reduces
the horizontal flow velocity of that water.  90° elbows also work. Other
factors, such as cold or salty water will sink and become stratified to the
point of having a thermocline or halocline.  Water flowing horizontally can
"short circuit' and go directly across the pond with the minimum retention
 time.  Forcing the water to flow straight down orsideways, increases the
flow path and retention times.  This allows fine material to settle out.

2. Reduce or eliminate all sediment sources within the disturbed area.
Look for sources that can be managed and reduced.  Successful
treatments include the following:

n Plant vegetation on bare ground.
n Put gravel surfacing on easily eroded areas such as road

shoulders and steep embankments.
n Install hard surfaces or use soil binders on dirt roads to

reduce sediment generation.
n Provide sediment traps at the source of coal fines and

sediment.  Examples include coal conveyor belt wash
down areas and vehicle wash areas.  Make the traps
easily accessible for clean out.

3. Reduce volume of water requiring treatment.  Use diversions to rout
water around the site.

4. Install easily-cleaned sediment traps in the channels flowing to the
sediment pond.  Design the traps to be cleaned with existing
equipment, such as backhoes.  It's much easier, faster, and cheaper to
clean out traps than to clean out the main pond.  Some mines have
installed concrete traps right in the sediment pond. Such traps,
especially those with baffles, catch the coal fines and sediment before
they enter the sediment pond.   Without baffles, the traps sometimes
form a thick skin of coal fines on top of the water and do not perform
as well.  Make the first baffle with perforations and the others with
notches similar to those described below for sediment pond baffles.

Figure 15.2 A sediment trap with baffles is
used to treat water to entering the sediment
pond. Deer Creek Mine.
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5. Install well-designed series of baffles in the sediment pond.  When the
pond is drained down for clean out, it is a good time to add baffles.
Good designs include the following:

n Completely seal the baffles to the bottom of the pond.
This is important because if the baffles are not sealed,
water and sediments can bypass the baffle by flowing
underneath it.  Many ponds stratify because cold water
from snowmelt and dense water made up of dissolved
solids settle to the bottom.This stratified water and water
with horizontal velocity can flow under the baffle, carrying
sediments with it. Because sediments are messy, it's
harder to seal the baffle to the bottom when retrofitting a
pond than when first constructing the pond. Therefore, it
is cheaper to baffle a pond during initial construction.

n Make all baffle heights one foot above the maximum
expected water level.

n Make the first baffle nearest the inlet end of the pond
with perforations.  Most sediments are trapped behind
the first baffle, so locate it for easiest clean out.

n Make all other baffles solid, without perforations, and
install notches on alternating sides of each baffle. This
forces the longest water flow path to be at the pond
surface with quiet water below.

n Start with a few baffles and monitor pond performance
to see if additional baffles are needed.

n Make the baffles of the material most appropriate for the
particular project.  Examples include pressure- treated
plywood and fabric supported by 6"galvanized wire
mesh.  Fabric alone can sag and be torn with sediment
loads.  Support the baffles to prevent damage from
sediment loading.  When using fabric baffles, be sure to
reinforce the holes and notches so they will not tear.

Problems may occur if:

n Soil and chemical conditions that addition of a flocculent and do not
receive one.

n Materials and chemical nature prevent materials from settling.  High
SAR, pH, and low ionic strength are conditions conducive to high
suspended solids. Other mechanical methods to eliminate particles
may be necessary or non-standard flocculent may be needed.

n The change in base elevation when ponds are created or reclaimed in
a drainage leads to upstream channel de-stabilization.
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Maintenance

Inspect sediment basins following each significant rainfall event, repairing
embankment, spillway, and outlet erosion damage.  Remove trash and other debris from
riser, spillway, and pool area. Look for signs of piping, settlement, seepage, or slumping on
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Removal

After the drainage area has been permanently reclaimed and stabilized, the
sediment pond may be drained and the site blended with terrain.
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Figure 15.3: Typical elements of a sediment pond.
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Maps
Most of the information necessary for permit approval can be presented in

reclamation plans through drawings, photographs, and maps.  Maps that are clear,
concise, accurate, and legible are essential to the permitting process and the success of
the mining operation.

Reclamation plans must include maps and drawings that depict site conditions
throughout all phases of operations.  The development of an accurate set of base maps
from which operation and reclamation plans are created are critical to each phase of an
operation, including:

n exploration
n feasibility studies
n transportation
n resource information about soils, vegetation, wildlife, hydrology, zoning and

land use, geology, and topography
n mine layout and design
n mine plant design
n utilities
n reclamation treatments, such as backfilling and grading, drainage design,

soils, and vegetation

Aerial Photography

This section provides details about the advantages and disadvantages of using
aerial photography in reclamation plans. Although aerial photographs also have some
limitations, many can be corrected and the advantages of aerial photography greatly
outweigh the costs.

Advantages:

n A wealth of ground detail, such as boundaries, isolated trees, small clumps
of bushes, rock outcrops, and buildings can be seen clearly in an aerial
photograph.

n Base maps can be constructed from aerial photographs economically and in
a reasonable time.

n The photographs can be enlarged or reduced.

Disadvantages:

n Elevations are not shown.
n Scale is not precisely uniform.
n More sheets are required when using larger maps.
n Adjoining photographs may use different scales.
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n Distances and directions cannot be measured as accurately as they can on
topographic maps.

n Detail is not always legible.
n More skill is required to interpret photographs than to read topographic

maps.

Types of Aerial Photography

Aerial Photography

Aerial photographs are available as panchromatic, color, or
infrared photography.  Panchromatic photography records each colors
as a different shade of gray. Most modern black and white photography
is of excellent quality. Because of their quality and economy, photographs made from
panchromatic film are the most commonly used type of aerial photography.

High-altitude aerial photographs are particularly suitable, as are orthophotographs
in the planning phases of map development because both have relatively accurate
horizontal scale.  These photos can be use to directly delineate regional features that may
be required, such as drainage areas, soils, vegetation, access roads and utility corridors,
and proximity to other features such as houses, public roads, and drainages.

Color Photography

Color photography records surface features in the colors of the visible spectrum.
The colors on the print are about the same as the colors of the features.  The colors may
differ according to factors such as sun angle, atmospheric conditions, delays between
flights, and surface moisture. The cost for obtaining color photography is about 1.5 to 2
times as much as panchromatic photography. Color prints cost 2.5 to 4 times as much as
black and white prints. Excellent black and white prints can be made directly from color
negatives at the same cost as prints from panchromatic film.

Infrared Photography

Infrared photography records a portion of the spectrum that is not visible to the
human eye. Infrared film is also sensitive to part of the visible spectrum, but true infrared
photography is exposed through a deep red filter so that only the infrared radiation is
recorded. Infrared distorts and shades particular features. This is especially useful in
identifying bodies of water, seeps and springs, vegetation types (including plant disease,
drought, and stress), and other features such as roads, ditches, and disturbed areas.
Infrared aerial photography is especially valuable in areas that have atmospheric haze
because the film is not sensitive to the blue portion of the spectrum that is normally
associated with haze. Infrared photography costs about ten percent more than
panchromatic photography.

Color infrared photography is sensitive to the green, red, and infrared portions of the
electromagnetic spectrum. It produces false colors for most objects. The prints are

panchromatic:
black and white
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spectacular, with brilliant, contrasting colors. This type of photography is especially useful
for the study of vegetation. Vigorously growing vegetation appears in vibrant red. Color
infrared photography costs about the same amount as conventional color photography.

Table 1: Aerial Photography Comparison.

Ordering and Planning

When ordering and planning new photography, the following items should be
considered:

n Time must be allowed for preparing specifications, awarding contracts,
photographing the area, and inspecting the site.

n Ground surface and trees should be bare and other vegetation at a minimum
for the best results.

n Factors as geographic latitude and solar altitude must be considered in
scheduling flights to reduce or eliminate objectionable shadows.

Aerial photography map scale and accuracy

When considering costs of map production, the following should be considered:

n field surveying and ground control
n flight time
n stereo modeling and plotting
n editing and verification of manuscripts generated from the stereo plots

 *NMAS - National Map Accuracy Standards

Type Base Advantage Disadvantage Cost

Contact prints Original negatives Good resolution Scale cannot change;
Errors not corrected

Economical

Enlarging
Prints Common scale;

Tilt corrected
Cannot be enlarged
more than 5 times

Latter savings
recognized

Orthophotographic Converted by
rectification

Correct scale;
Positional accuracy;
Meets NMAS
standards; Used for
base and topographic
maps; Some available
from USGS (7 1/2
min.)

Similar to
controlled mosaic

Aerial Mosaics Assembling
individual pieces

Control mosaic:
Close to scale

Uncontrolled moszic:
No geographic control
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n drafting and editing to delineate and identify map features
n production of reproducible mylar maps, orthophotos, contact prints, and

digital formats for utilizing the maps in computerized mapping and modeling
software

Selecting the mapping base affects the accuracy of a map, the methods and costs
of map construction, and the quality of the produced map. Purchasing new or recent
photography and preparing field sheets at the dimension and scale that will be used for
map production is an economically and strategically sound practice. Some of the costly
steps of map compilation can be eliminated.

Once the photography has been completed, plotting and digitizing of the information
can occur at any time.  Considerable savings can be afforded by allowing the mapping
contractor an extended period of time to complete the work.

The following chart can be used as a guide for determining aerial photography
requirements based on intended map scale and accuracy.

Table 2: Aerial Photography and Mapping.
Maps Photos

Map
Scale

Map
Contour
Interval (ft.)

Map Contour
Accuracy (ft.)

Map Scale
Accuracy (ft.)

Cross
Section
Accuracy (ft.)

Photo
Negative
Scale

Camera
Altitude (ft.)

Forward
Gain 60%
Overlap

Usable
Width 30%
Overlap

1"=30'
1"=40' 1 0.5 1.25 0.30 1"=200' 1200 720 1260

1"=40'
1"=50' 1 0.5 1.25 0.30 1"=260' 1560 936 1638

1"=50'
1"=100' 1 0.5 1.25 0.30 1"=330' 1980 1188 2079

1"=100'
1"=200' 2 0.7 2.0 0.40 1"=400' 2400 1440 2520

1"=100'
1"=200' 2 1.0 2.5 0.50 1"=660' 3960 2376 4158

1"=200'
1"=400' 4 1.4 5.0 1.00 1"=800' 4800 2880 5040

1"=200'
1"=400' 4 1.7 5.0 1.00 1"=1000' 6000 3600 6300

1"=200'
1"=400' 5 2.5 5.0 1.25 1"=1320' 7920 4752 8316

1"=400'
1"=1000' 10 3.5 10.0 2.00 1"=2000' 12000 7200 12600

1"=400'
1"=1000' 10 5.0 10.0 2.50 1"=2640 15840 9504 16632
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Map Types

The most commonly used maps in reclamation are topographic maps and digital
maps. This section also covers map scale, standard symbols, and accuracy standards. It is
important to remember that maps protected by copyright cannot be reproduced without
permission.

Topographic Maps

Topographic maps, which are commonly referred to as "topo" maps or contour
maps, are not photographs. On topographic maps, contour lines are used to outline or
project vertical elevations on the drawing. The greater the distance between contour lines,
the steeper the slope of the land. A grid is used to horizontally locate features on the map
using any variety of coordinate systems.

Topo maps are created at varying scales to show horizontal and vertical location. To
achieve the accuracy necessary for reclamation plans and the permitting process,
additional maps and drawings must be created at scales larger than those currently
provided in the Federal and State agency maps.

In the United States, most standard topographic maps are published by the U.S.
Geological Survey (USGS). Standard topographic maps are published in quadrangles
bound by lines of latitude and longitude. Generally, topographic quadrangles cover 30
minutes, 15 minutes, 7½ minutes, or 3¾ minutes of latitude and longitude. Scale varies
with topography and contour interval. The most common publication scales are 1:24,000
(the largest generally available), 1:25,000, 1:31,680, 1:48,000, 1:62,500, and 1:63,360.
Maps displaying coverage at 1:250,000 are compiled from larger scale maps and
distributed by the Geological Survey to show the entire country. A newer series of maps at
scales of 1:50,000 and 1:100,000 is available for certain areas. The smaller scale maps
are useful as the bases for general maps, for reference, and for regional features.
However, published topographic maps are seldom at a scale large enough to detail and
design surface facilities, determine earthwork designs and volumes, or to accurately
measure slopes and grades.  Topographic maps can be used as the base for detailed
mapping if recent large-scale maps are available for the whole project area.

Digital Maps

CAD (Computer Aided Design) drawings can be very beneficial in the design and
the development of operations.  Drawings and maps that must frequently be updated best
lend themselves to CAD systems.

Designs and drawings made on CAD systems offer a wide range of versatility.
Scale can be varied easily for plotting and overlaying several different drawings.  Layers
can be added, hidden, or deleted from the drawing without having to regenerate the base
information.

Note: Enlarging the scale on digital drawings does not increase the map
accuracy.  When enlarging the scale on such drawings, a reference should
be made on the drawing to indicate the map scale and the accuracy of the
original data.
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The initial generation of a drawing using a CAD system will most likely take longer
than conventional drafting methods if the entire drawing has to be created by digitizing.
The advantage of the CAD system is that once the initial drawing has been generated, little
effort is needed to update the drawing.  The quality of the drawing is preserved because an
accurate, current drawing can be plotted at any time.

A significant amount of time spent digitizing can be avoided by requesting that
manuscripts from stereo plotting be provided digitally. Most mapping services can now
supply complete versions of the maps in a format compatible with CAD systems.

The USGS provides a variety of cartographic, geographic, earth science, and
remotely-sensed data, products, and services in support of federal, state, and public
interests. These products and services include information about the Earth's natural and
cultural features, base maps and special maps in several scales, digital cartographic data,
aerial photographs, and other remotely-sensed data.

An example of data available in digital format is the 7.5-minute Digital Elevation
Model (DEM) data files, which are digital representations of cartographic information in a
raster form. DEMs consist of a sampled array of elevations for several ground positions at
regularly spaced intervals. These digital cartographic/geographic data files are produced
by the USGS as part of the National Mapping Program. DEM data for 7.5-minute units
correspond to the USGS 7.5-minute topographic quadrangle map series for the entire
United States and its territories, except Alaska. Each 7.5-minute DEM is based on 30- by
30-meter data spacing with the Universal Transverse Mercator (UTM) projection. Each 7.5-
by 7.5-minute block provides the same coverage as the standard USGS 7.5-minute map
series.

The federal government is in the process of developing and converting digital
mapping information into a standardized format.  The format used to transfer map
information digitally is referred to as a spatial data format (SDF).  There are many SDF
formats in existence today. The Spatial Data Transfer Standard (SDTS) offers a method for
standardizing the transfer of spatial data.  A set of logically associated files compliant with
SDTS specifications is referred to as an "SDTS transfer."  The general acceptance and
use of the SDTS affords many benefits, including a reduction in the software utilities
required to translate data among the many formats and computer platforms.  However, an
initial investment of resources must be made to distribute and receive SDTS transfers.
Software is required to import or export data between SDTS transfers and systems of
differing formats.

More information and details regarding maps which are currently available in digital
formats can be found at the USGS Mapping website at http://mapping.usgs.gov.

Knowing and understanding the limitations of the digital data is extremely important
in creating useful and reliable maps. Incorporating and combining digital information from
varying sources can lead to several problems.  Map sources can be based on differing
scales, coordinate systems, and accuracy standards.
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Additional Map Types

Although topographic and digital maps are the most commonly used in reclamation
plans, many other kinds of special maps are available for certain areas. These include
maps of published soil surveys, maps of geology, maps of forest or other vegetative cover,
coast and harbor charts, census maps, U.S. Postal Service maps, highway maps, and
survey plats.

Selecting Mapping Scale

Maps should be at a scale and contour interval sufficient to represent the terrain,
facilities, boundaries, or other features for which the map is intended.  The purpose of the
maps is the main consideration for map scale. The scale must be large enough to allow
delineation of significant areas.  A large scale increases the number of map sheets. When
several drawings are necessary for coverage of a large area at a larger scale, a map index
on each of the drawings should be provided to relate each drawing to the others and to
place the drawing within the entire project area.  Where a small area requires a larger
scale for detail and accuracy, an inset of the detailed area can be placed on a map series
of a different scale.

For the purpose of presentation in a set of plans or specifications, several maps
scales may be needed. Selection of scale may also be a function of the intended map size.
Drawings usually conform to standard sizes such as ANSI C size (17" x 22"), ANSI D Size
(22" x 34"), or ANSI E Size (34" x 44"), or other standard paper size.  Oversize drawings
(drawings larger than "E" size) are discouraged as they become difficult to manage and
reproduce.  Usually, a reference map is constructed at a scale that will allow the entire
project to be displayed on a single drawing.

Standard Symbols

The various mapping agencies of the United States Government have agreed on
standard symbols for most cultural and natural ground features that are commonly identified
on maps. Some maps show special features that are not included in the standard list. The
symbols for these must be compatible with symbols used by other mapping agencies.
Where cultural boundaries of different classes coincide, the symbol of the major
subdivision is used. For example, where a state boundary coincides with a county
boundary, the state boundary has priority.

Township and range numbers are shown along the margin sheets for all land that
has been sectionalized. In a published survey, section numbers are printed in the
approximate center of each section.

Maps created and used for reclamation and permitting purposes should follow the
same standards when showing cultural features.  All boundary lines and symbols used on
the drawing should be described on the maps.  This is typically accomplished using a map
legend.
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Mapping Accuracy

All maps should conform to National Map Accuracy Standards. These standards
are well known and understood by government officials, surveyors, cartographers, aerial
mapping services, and other mapmakers. Specifying National Map Accuracy Standards
as a requirement for map services is an easy way to accomplish clarity and consistency of
mapping results.

 United States National Map Accuracy Standards
With a view to the utmost economy and expedition in producing maps which fulfill not only the

broad needs for standard or principal maps, but also the reasonable particular needs of individual
agencies, standards of accuracy for published maps are defined as follows:

1. Horizontal accuracy. For maps on publication scales larger than 1:20,000, not more
than 10 percent of the points tested shall be in error by more than 1/30 inch, measured
on the publication scale; for maps on publication scales of 1:20,000 or smaller, 1/50
inch. These limits accuracy shall apply in all cases to positions of well-defined points
only. Well-defined points are those that are easily visible or recoverable on the
ground, such as the following: monuments or markers, such as bench marks, property
boundary monuments; intersections of roads, railroads, etc.; corners of large buildings
or structures (or center points of small buildings); etc. In general what is well-defined will
also be determined by what is plottabl e on the scale of the map within 1/100 inch. Thus
while the intersection of two road or property lines meeting at right angles, would
come within a sensible interpretation, identification of the intersection of such lines
meeting at an acute angle would obviously not be practicable within 1/100 inch.
Similarly, features not identifiable upon the ground within close limits are not to be
considered as test points within limits quoted, even though their positions may be
scaled closely upon the map. In this class would come timber lines, soil bound, etc.

2. Vertical accuracy, as applied to contour maps on all publication scales, shall be such
that not more than 10 percent of the elevations tested shall be in error more than one-
half the contour interval. In checking elevations taken from the map, the apparent
vertical error may be decreased by assuming a horizontal displacement within the
permissible horizontal error for a map of that scale.

3. The accuracy of any map may be tested by comparing the positions of points whose
locations or elevations are shown upon it with corresponding positions as determined by
surveys of a higher accuracy. Tests shall be made by the producing agency, which shall
also determine which of its maps are to be tested, and the extent of such testing.

4. Published maps meeting these accuracy requirements shall note this fact in their
legends, as follows: "This map complies with National Map Accuracy Standards."

5. Published maps whose errors exceed those aforestated shall omit from their legends all
mention of standard accuracy.

6. When a published map is a considerable enlargement of a map drawing (manuscript) or
of a published map, that fact shall be stated in the legend.  For example, "This map is
an enlargement of a 1:20,000-scale map drawing," or "This map is an enlargement of a
1:24,000 scale published map."

 7.  To facilitate ready interchange and use of basic information for map construction among
all Federal mapmaking agencies, manuscript maps and published maps, wherever
economically feasible and consistent with the use to which the map is to be put, shall
conform to latitude and longitude boundaries, being 15 minutes of latitude and longitude,
or 7 1/2 minutes, or 3 3/4 minutes in size.
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Activity Checklist
The following Activity Checklist for Contractors is not meant to be all-inclusive, nor

is every item applicable to every project. A common-sense approach will achieve cost-
effective pollution control.

o Check with local, state, and federal water pollution control agencies for
appropriate permits and approvals prior to construction.

o Do not deviate from the approved erosion control plan without written
approval of the Project Engineer.

o Place erosion and siltation control devices beside drainages, streams and
wetlands before construction begins.

o Do not clear/grub to the edge of a stream unless work will begin
immediately.  Install silt fences between clearing of the land and grubbing
operations.

o Limit grubbing or stripping to the surface area where excavation will take
place within 20 days.

o Leave a 50-foot wide buffer zone of undisturbed vegetation beside
waterways whenever  possible.

o The construction project, if large, is staged or phased.  Stabilize one phase
before beginning another.

o Specify one individual who is responsible for erosion and sediment controls.
o Accomplish seeding (temporary or permanent) within 48 hours of final

seedbed preparation.
o Seed a temporary seed mix upon suspension of a grading operation for

more than 20 days.
o Seed all slopes having vertical heights greater than 5 feet.
o Seed temporary stockpiles of erodible materials if unused for more than 30

days.
o  Check erosion and siltation control devices before, during, and after storm

events and prior to weekends or holidays.
o Filter all water discharged from the construction site.
o Do not obstruct perennial, intermittent or ephemeral streams with any

devices.
o Minimize entry of construction equipment into any waterway.
o Do not clean dirty equipment, especially concrete trucks, in or near

waterways.
o Trench and inspect filter fabric and straw bales as conditions warrant.
o Remove sediment when it reaches one-half the height of the filter fence or,

alternately, a new line of fence should be placed down slope.
o Protect stockpiled fill material with erosion and siltation control devices.
o Divert water into temporary slope drains.
o Place diversion berms and reshape as necessary to prevent runoff.
o Divert streams through a stabilized temporary diversion channel or pipe

culvert before new culverts are placed.
o Do not place or discard material into waterways or wetlands.
o Do place siltation curtains (includes oil booms) in waterways prior to

commencement of construction.
o Store fuel and lubricants outside of flood plains and drainage ways and as

required by the Spill Prevention Control and Countermeasure Plan.
o Check erosion and siltation controls in borrow pits and waste areas weekly.
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Q. PLEASE STATE YOUR NAME? 

A. My name is Elliott W. Lips 

 

Q. BY WHOM ARE YOU EMPLOYED AND WHAT IS YOUR POSITION? 

A. I am the principal engineering geologist of Great Basin Earth Science, Inc. located at 

2241 East Bendemere Circle, in Salt Lake City, Utah. 

 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 

A. I am testifying on behalf of Living Rivers. 

 

Q. WOULD YOU PLEASE SUMMARIZE YOUR EDUCATIONAL AND 

PROFESSIONAL BACKGROUND? 

A. I am a Professional Geologist licensed in the State of Utah. 15 

In 1983, I received my Bachelor’s degree from Western State College of Colorado with a 

double major in geology and physics.  In 1990, I received my Master’s Degree in geology from 

Colorado State University.  

 Between 1983 and 1985, I was employed by the U.S. Geological Survey.  During this 

time I participated in, researched, and co-authored several studies relating to ground water 

movement and landslides, as well as surface water flooding.  Most of the investigations were on 

sites of recent flooding and landslide activity in central Utah. 
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Between 1985 and 1997, I was employed as a full-time consulting engineering geologist.  

During this time I conducted approximately 15 investigations for ground water contamination from 

mines, mills, smelters, tailings ponds, and other industrial facilities in Utah, Colorado, Nevada, and 

California.  I participated in four separate seep and spring surveys for existing and proposed mines 

in Utah and Nevada, ranging in size between 2 and 50 square miles.  I performed hydrology and 

hydraulics analyses and designed runoff control plans at numerous mine and industrial facilities in 

Utah and Nevada.  I prepared geology, hydrology, and engineering components of mining and 

reclamation plans for 21 open-pit and underground mines, mill and concentrator sites, smelters, and 

tailings impoundments.  

Between 1996 and 2006 I was an Adjunct Associate Professor in the Department of 

Geography at the University of Utah.  I taught classes in geomorphology (including surface and 

ground water systems), environmental studies, climate change, and resource conservation and 

environmental management.   

In the past 25 years, I have assisted in the preparation of geology, hydrology, and 

engineering portions of mining and reclamation plans at six coal mine facilities in Utah (Knight 

Mine, Star Point Mine, Soldier Canyon Mine, Sunnyside Mines, Horse Canyon Mine, and the Rilda 

Canyon Mine).  I have also supported permitting activities at five non-coal mine facilities in Utah 

(Mercur Mine, Kennecott [mine, mill, smelter, and tailings pond], Carr Fork Mine, IS&R [mill site 

and tailings pond], and the Goldstrike Mine).   In addition to permitting activities for the Division of 

Oil Gas and Mining, I have prepared permit applications for ground- and surface-water discharge in 

compliance with the National Environmental Policy Act (NEPA) and the Clean Water Act. 

In the past 13 years, I have provided permitting expertise in the areas of geology and 

surface and ground water quality and quantity for proposed mines, tailings ponds, dams, 
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highways, and river diversions.  These projects have involved review of NEPA documents, 404 

Permit Applications under the Clean Water Act, Federal Energy Regulatory Commission 

(FERC) Applications, and Utah Division of Oil, Gas and Mining and Reclamation Plans.   

During my professional career, I have provided consulting services to federal, state, and 

local governmental agencies, private industry, and non-governmental organizations. 

I have prepared reports and provided expert testimony twice in Federal Court and at 

several hearings before the Utah Board of Oil Gas and Mining. 

 

Q. ARE YOU FAMILIAR WITH THE PERMITTING DOCUMENTS SUBMITTED BY 

EARTH ENERGY RESOURCES FOR THEIR PROPOSED PR SPRING MINE? 

A. Yes.  I have reviewed: 1) the Notice of Intention to Commence Large Mining Operations 

(NOI) submitted to the Utah Division of Oil, Gas and Mining (DOGM) (approved on September 

19, 2009); 2) the Ground Water Discharge Permit-by-Rule Demonstration (GWDPRD) 

submitted to the Utah Division of Water Quality (DWQ) on February 21, 2008; 3) the letter 

dated March 4, 2008 from the DWQ on the ground water discharge permit-by-rule; and 4) the 

Storm Water Pollution Prevention Plan (SWPPP) prepared on March 25, 2009.  In addition, I am 

familiar with the DOGM rules for Large Mining Operations (R647-4) and the DWQ General 

Multi-Sector Permit for Storm Water Discharges Associated with Industrial Activity (General 

Permit) and Appendices II.I and II.J.  

 

Q. HAVE YOU INSPECTED THE SITE OF THE PROPOSED PR SPRING MINE? 

A. Yes, I conducted a one-day reconnaissance of the proposed mine site and surrounding 

area on August 19, 2010. 
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Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

A. My testimony will provide evidence of deficiencies in Earth Energy Resources’ (EER) 

NOI for the PR Spring Mine that was submitted to DOGM in May, 2009 (approved on 

September 19, 2009). 

 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 

A. EER’s NOI does not contain the information on projected impacts to surface and ground 

water systems that is required by the Rules for Large Mining Operations (R647-4.).  Specifically, 

the Rules require the NOI to contain information on potential impacts and actions which are 

proposed to mitigate any of the impacts.  Information on impacts and mitigation is either missing 

from EER’s NOI, or is unsupported by data and analysis.  In addition, the Rules require the NOI 

to contain a description of the proposed reclamation plan.  EER’s reclamation plan does not 

contain information sufficient to demonstrate that the reclaimed mine site will support the 

postmining land use or minimize future damage to the hydrologic system. 

 

III. SURFACE WATER SYSTEMS 18 
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Q. CAN YOU BRIEFLY DESCRIBE THE SURFACE DISTURBANCE THAT WILL BE 

ASSOCIATED WITH THE PROPOSED MINE? 

A. EER proposes to disturb a total of 213 acres within their lease boundary.  This will 

consist of open pits (93 acres), waste rock and tailings dumps (70 acres), plant site and 
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processing facilities (15 acres), topsoil storage areas (18 acres), and roads (17 acres) (NOI, pg. 

21-22). 

 

Q. CAN YOU DESCRIBE THE CHANGES THAT WILL TAKE PLACE TO THE 

SURFACE WATER SYSTEM AS A RESULT OF THE PROPOSED MINE? 

A. The changes to the surface water system will be a result of the changes in the 

configuration of the land surface.  As described in the DOGM Practical Guide to Reclamation in 

Utah, “Disturbance of soil due to … mining activities will change the distribution, quality, and 

quantity of water runoff.  These landform changes will subsequently affect the rate and pathways 

of water to stream channels.” (pg. 78) 

 

Q. WHAT TYPES OF IMPACTS ARE ASSOCIATED WITH THESE CHANGES IN THE 

SURFACE WATER SYSTEM? 

A. Impact means to have an influence or direct effect on something (Cambridge and Merriam-

Webster Dictionaries).  With regard to surface water systems, the types of impacts, or effects, could 

be to the surface water quantity (runoff), surface water quality, or erosion. 

 

Q. WHAT DO THE UTAH RULES FOR LARGE MINING OPERATIONS REQUIRE 

WITH REGARD TO SURFACE WATER SYSTEMS? 

A. Rule R647-4-109 Impact Assessment requires that:  

The operator shall provide a general narrative description identifying 

potential surface and/or subsurface impacts.  This description will 

include, at a minimum:  
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1. Projected impacts to surface and groundwater systems; ….. 1 
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4. Projected impacts of the mining operations on slope stability erosion 

control, air quality, and public health and safety;  

5. Actions which are proposed to mitigate any of the above referenced 

impacts. 

 

IV. SURFACE WATER QUANTITY IMPACTS  7 
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Q. WHAT POTENTIAL IMPACTS COULD OCCUR TO SURFACE WATER 

QUANTITY AS A RESULT OF THE PROPOSED MINE? 

A. As I discussed above, the mining operation will disturb a total of 213 acres.  Runoff from 

the site will be eliminated from the pits, plant area, roads, and topsoil piles, which will be self-

contained (NOI, pg. 36; SWPPP, pgs 15-16).  In addition, the top surfaces of the overburden 

dumps will have a reverse gradient, eliminating surface water runoff from about half of the area 

(NOI, pgs 21-22; Figure 2a).  Thus, the total area that presently contributes runoff to the natural 

drainages will be reduced by about 173 acres.   

 

Q. HOW WILL THIS AFFECT THE SURFACE WATER QUANTITY? 

A. There will be significantly less surface water flow in the intermittent and ephemeral 

drainages as a result of eliminating about 173 acres that currently contribute runoff.   
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Q. HOW LIKELY IS IT THAT THESE IMPACTS WILL OCCUR? 

A.  In my opinion, these impacts are almost certain to occur.  I can not imagine a scenario 

where runoff is eliminated from 173 acres and there is no impact on the downstream surface 

water system. 

 

Q. WHAT ARE THE IMPACTS TO THE DOWNSTREAM SURFACE WATER 

SYSTEM? 

A. Surface runoff from the mine site currently drains to unnamed ephemeral or intermittent 

tributaries of Main Canyon.  Any reduction of flow during snow melt and/or precipitation events 

will impact these streams by either resulting in less distance that the streams flow, or shorter 

periods of surface water flow.  Either of these will result in a negative impact to wildlife that is 

dependent on these scarce water resources.  

 

Q. TURNING TO IMPACTS FROM THE SURFACE RUNOFF THAT WILL OCCUR, 

ARE THE POTENTIAL IMPACTS AND ACTIONS WHICH ARE PROPOSED TO 

MITIGATE ANY OF THE PROJECTED IMPACTS TO SURFACE WATER QUANTITY 

EVALUATED IN THE NOI? 

A. No.  First, the NOI does not contain even a description of the potential impacts that will 

occur as a result of eliminating a significant area from contributing to runoff.   Second, the NOI 

simply states that runoff from the outslopes of the overburden dumps will be controlled by facing 

the steepest portions of the slopes with coarse overburden material, armoring channels at the 

contact of the pile and native slope, and by installing a rip-rapped energy dissipater at the toe 

8 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

(NOI, pg.37).  Finally, there is no discussion in the NOI of potential impacts to the natural 

drainages as a result of altering the amount of runoff from the mine site.   

 

Q. WHAT EFFECT WILL THE MITIGATION MEASURES HAVE ON THE QUANTITY 

OF SURFACE WATER? 

A. Armoring of the slopes and placing rip rap and energy dissipaters will likely result in less 

runoff than if these measures were not used; however, without any data or analysis, it is not 

possible to say to what extent water quantity will be impacted.   

 

Q. ARE THE POTENTIAL IMPACTS AND ACTIONS WHICH ARE PROPOSED TO 

MITIGATE ANY OF THE PROJECTED IMPACTS TO SURFACE WATER QUANTITY 

EVALUATED IN THE SWPPP? 

A. No.  The SWPPP simply states that the only water that could leave the site comes from 

the overburden storage sites, and that the use of armoring and rip-rap around the sides and base 

of the dumps will capture sediment, minimizing the volume of runoff and/or sediment that 

reaches waters of the state.  However, “minimize” means to achieve the least quantity possible 

(Merriam-Webster Dictionary) and without data and analysis, this statement is unsupportable.    

 

Q. IS THE NARRATIVE DESCRIPTION IN THE NOI OR SWPPP SUFFICIENT TO 

MEET THE REQUIREMENTS OF RULE R647-109?   

A. No.  Rule 647-109 requires identification of projected impacts and a description of the 

actions which are proposed to mitigate the impacts.  In order to meet the requirements it is 

necessary to describe proposed mitigation.  Mitigate means to make something less harmful 
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(Cambridge Dictionary).  The intent of the rule is to describe the potential impacts and then to 

describe the actions that will make them less harmful.  To satisfy the Rule, it is necessary to have 

a quantitative description of the projected impacts and a quantitative description of impacts after 

the proposed mitigative actions.  The only way to demonstrate that the proposed actions lessen 

the projected impact is to have a quantitative analysis.  For surface water quantity, the Rule thus 

requires a quantitative analysis of the existing runoff and the projected runoff in order to 

determine the potential impact, and then a quantitative analysis of the projected runoff with the 

proposed mitigative actions.  As I discussed above, the NOI and SWPPP do not contain narrative 

descriptions of these analyses. 

 

 Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO SURFACE WATER QUANTITY? 

A. It is a fairly straight forward and simple process to evaluate surface water runoff with 

rainfall-runoff models.  The most commonly used procedure is the SCS Runoff Curve Number 

method (SCS, 1986) that predicts the runoff in a watershed based on rainfall and watershed 

conditions (area, soil, vegetation, slope, and geometry).    

 

Q. HOW WOULD ONE USE RAINFALL-RUNOFF MODELS TO EVALUATE 

PROJECTED IMPACTS? 

A. To evaluate the projected impacts, it is simply a matter of running the rainfall-runoff 

model under existing conditions and then changing the appropriate model inputs based on the 

changes that will occur in the watershed, and comparing the resulting runoff (either peak flow or 
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volume).  In the case of the PR Springs mine, the impacts to surface water runoff would be 

quantified by changing the area that contributes runoff, and the soil, vegetation cover, and slope 

geometry of the overburden dumps.   

 

Q. CAN THESE SAME RAINFALL-RUNOFF MODELS BE USED TO EVALUATE 

PROPOSED MITIGATION FOR THE IMPACTS? 

A. Yes, it is a simple matter of changing the model inputs to reflect the proposed actions and 

comparing the quantity of runoff with and without the mitigation.  By doing this you have the 

analysis necessary to evaluate whether any actions which are proposed to mitigate the projected 

impacts do in fact lessen the impact. 

 

Q. DO THE NOI OR SWPPP CONTAIN A DISCUSSION OF RAINFALL-RUNOFF 

MODELS? 

A. No. 

 

Q.  DO YOU HAVE EXPERIENCE USING THESE PROCEDURES AND MODELS FOR 

EVALUATING SURFACE RUNOFF? 

A. Yes.  I have used rainfall-runoff models on about 10-15 projects including complex 

disturbances associated with mining. 

 

Q. DOES IT REQUIRE A LOT OF WORK TO SET UP AND RUN THESE MODELS 

UNDER VARYING CONDITIONS? 
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A. No.  I would estimate that it would take only a few days of time for a qualified 

hydrologist or hydrogeologist to evaluate surface water runoff impacts from the PR Spring mine. 

 

 

V. SURFACE WATER QUALITY IMPACTS 5 
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Q. CAN YOU DESCRIBE THE POTENTIAL CHANGES THAT WILL TAKE PLACE 

TO THE SURFACE WATER QUALITY AS A RESULT OF THE PROPOSED MINE? 

A. EER proposes to construct two overburden/interburden storage areas (overburden dumps) 

in two ephemeral drainages above Main Canyon (NOI, pg. 20, Figure 2).  These overburden 

dumps will contain 4.9 million cubic yards of overburden/interburden and sand tailings (NOI, pg. 

14, 20, Figure 2a).   

 

Q. WHAT WILL HAPPEN TO PRECIPITATION FALLING ON THESE DUMPS? 

A. It depends on a lot of factors, but some of the precipitation will run off the surface and 

some of the precipitation will infiltrate into the dumps.  The amount of infiltration depends on 

how fast the water is applied to the dump surface.  If it is a slow snowmelt, or a low intensity 

rainfall event, most or all of the water will infiltrate.  Only when there is a rapid snowmelt, or a 

high intensity rainfall event will the infiltration capacity of the soil be exceeded, resulting in 

surface water runoff. 
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Q. WHAT HAPPENS TO THE WATER THAT INFILTRATES INTO THE DUMPS? 

A. Once the water infiltrates, it will  not be lost to evaporation.  Instead, the water will 

percolate through the overburden dumps and sand tailings.   As it migrates downward, the water 

will incorporate residual chemicals from the processing of the tar sands and dissolved solids 

from these materials.   

 

Q. WHAT HAPPENS ONCE THIS SEEPAGE REACHES THE BOTTOM OF THE 

DUMPS? 

A. Once the seepage migrates through the dump it will either seep into the underlying 

natural ground or will flow along the preexisting topography of the ephemeral drainages and 

emerge at the toe of the dumps as surface water.   

 

Q. WOULD YOU DISCUSS THE POTENTIAL IMPACTS TO THE SURFACE WATER 

QUALITY THAT COULD OCCUR? 

A. I am only able to discuss the impacts conceptually because the data necessary to evaluate 

the potential impacts are not in the NOI.  As discussed above, seepage from the overburden 

dumps may, over time, seep from the toe of the dumps and flow as surface water off the mine 

site.  The quality of this water is determined by the chemistry of the sand tailings.  Impacts to 

water quality are likely to result from chemicals remaining from the processing, or from high 

concentrations of total dissolved solids (TDS).   

 

Q. ARE THE CHEMICALS REMAINING FROM THE PROCESSING A CONCERN 

FOR WATER QUALITY? 
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A. I am unable to given my opinion because the NOI does not contain a complete and 

accurate description of the chemicals being used in the process or the chemistry of the water that 

will leach through the tailings.  Without this information, it is not possible to state what the 

potential impacts are.   

 

Q. WHY IS TDS A CONCERN FOR WATER QUALITY? 

A. TDS is a concern for three reasons.  First, Willow Creek and its tributaries below 

Meadow Creek confluence – which includes Main Canyon – are listed on Utah’s 303(d) List of 

Impaired Waters; the listed pollutant is TDS (Utah DEQ, 2006).  Second, although Main Canyon 

is reported to be ephemeral or intermittent, there is a reservoir in Main Canyon approximately 3 

miles down stream from the proposed PR Spring Mine.  Third, high concentrations of TDS can 

negatively impact use of the water by down stream agricultural users and/or by wildlife. 

 

Q. ARE THE POTENTIAL IMPACTS TO SURFACE WATER QUALITY EVALUATED 

IN THE NOI OR SWPPP? 

A. No.   

 

Q. ARE THE POTENTIAL IMPACTS TO SURFACE WATER QUALITY EVALUATED 

IN THE GROUND WATER DISCHARGE PERMIT-BY-RULE DEMONSTRATION? 

A. No.  The ground water discharge permit-by-rule demonstration (GWDPRD) does not 

discuss potential impacts to surface water from seepage of the tailings in the overburden dumps.  

In fact, the GWDPRD, which was prepared and submitted to the DWQ on February 21, 2008, 
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does not even mention that there will be tailings placed in the overburden dumps.  Rather it 

reports that the tailings will be placed as backfill in the pit. 

 

Q. DOES THE INFORMATION PROVIDED IN THE NOI, SWPPP, OR GROUND 

WATER DISCHARGE PERMIT-BY-RULE DEMONSTRATION MEET THE 

REQUIREMENT OF RULE R647-4-109? 

A.  No, because none of these documents includes a description of the potential impacts to 

surface water quality.  Furthermore, there is not a description of the actions which are proposed 

to mitigate any of the potential impacts. 

 

Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO SURFACE WATER QUALITY? 

A. Again, it is a fairly straight forward and simple process to evaluate surface water quality 

impacts.  The first step would be to collect and analyze samples to characterize existing water 

quality.  Next, one would analyze the tailings and determine the water quality of the expected 

leachate.  Finally, the volume of water that would be expected to leach through the 

overburden/tailings dump could be determined through modeling.  At the end, one would know 

the amount of water and its water quality which could be compared to the existing water quality.  

 

Q. ARE THERE ANY DATA OR MEASUREMENTS ON EXISTING SURFACE 

WATER QUALITY IN OR NEAR THE PROPOSED MINE SITE? 
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A. No.  The NOI contains absolutely no data or measurements of existing surface water 

flows for any of the drainages in or near the proposed mine site.  In fact the GWDPRD states “… 

Surface water quality data for nearby streams is lacking….” (pg. 4). 

 

Q. WHAT WOULD HAVE BEEN INVOLVED IN COLLECTING DATA ON WATER 

QUALITY? 

A. It simply involves collecting a sample of water in the streams when water is present and 

having the sample analyzed in a laboratory.  

 

Q. ARE THERE ANALYSES OF TDS FOR THE LEACHATE OF THE TAILINGS? 

A. EER reports that there are results from a non-standard analytical method and that these 

results are not considered relevant for estimation of the TDS of leachate from the process residuals. 

However, EER does not state why they believe that the results are not relevant, nor do they provide 

results which they believe are relevant.  EER simply states that the expected TDS of the leachate 

that might develop from the processed oil sands is not known (GWPRD, pg. 11).  This means that 

EER, DOGM, and the public have no way of evaluating whether or not the results are relevant or 

the impacts on surface water quality from this leachate. 

 

Q. ARE THERE ANALYSES OF THE AMOUNT OF WATER THAT MAY LEACH 

THROUGH THE OVERBURDEN/TAILINGS DUMPS? 

A. No.  The permitting documents do not contain any analysis of the flow of water through the 

dumps.  Without this analysis, it is not possible to estimate how much water will seep into the 
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underlying natural ground and how much will flow at the base of the dumps and ultimately 

discharge to surface water. 

 

Q. HOW MUCH WORK WOULD HAVE BEEN REQUIRED TO COLLECT AND 

ANALYZE SURFACE WATER SAMPLES, ANALYZE THE LEACHATE, AND ANALYZE 

THE FLOW THROUGH THE DUMPS? 

A. The collecting of the sample would require about a day per sample and it would be 

necessary to have several samples in order to characterize the existing surface water quality.  

Laboratory analyses are fairly inexpensive; all of the analyses could have been done for a few 

thousand dollars.  The analysis of flow through the dumps would only have required a few days 

of time to set up and run a seepage model. 

 

VI. EROSION IMPACTS 13 
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Q. EARLIER IN YOUR TESTIMONY YOU DESCRIBED EROSION AS AN IMPACT 15 

RELATED TO SURFACE WATER.  WOULD YOU EXPLAIN THAT? 16 

A. Surface water has the potential to erode and transport sediment.  On slopes, the amount of 

erosion is controlled by the type of surface materials, the slope angle, and the vegetation.  

Surface disturbances associated with mining include the removal of vegetation and topsoil and 

alteration of the configuration of land surface.  Thus, there is the potential for increased erosion 

of material, especially during high intensity rainfall events or times of rapid snowmelt. 
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Q. WHAT TYPES OF CHANGES WILL TAKE PLACE AS A RESULT OF THE 

PROPOSED MINING? 

A. The mining will involve the disturbance of 213 acres.  Vegetation and topsoil will be 

removed from 195 acres (topsoil, and presumably vegetation will not be removed from the 18-

acre topsoil storage area).  In addition, the configuration of the ground surface will change 

significantly as pits are excavated, as support facilities and roads are constructed, and as the 

dumps are constructed. 

 

Q. WILL ALL OF THESE CHANGES TAKE PLACE AT ONE TIME? 

A. No.  There will be several types of changes occurring at different times, or phases.  There 

will be changes associated with the initial site development and construction of the mine support 

facilities and roads.  There will be additional changes associated with the mining operation as the 

pits are excavated, the dumps are constructed, and the land surface of much of the disturbed area 

becomes internally draining.  Finally, there will be changes that take place as the pits are 

partially backfilled, the dumps are regraded and the site is reclaimed. 

 

Q. IS IT POSSIBLE THAT THERE WILL BE IMPACTS ASSOCIATED WITH 

EROSION DURING EACH OF THESE PHASES? 

A. Yes. 

 

Q. DOES THE NOI DISCUSS EROSION CONTROL? 

A. The NOI and SWPPP both describe erosion control in general, and provide several 

typical drawings for ditches and berms (NOI, Figures 2c-f).  However, the NOI states that the 
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exact placement of these features will hinge on the final engineering plans or the nature of 

observed instances of runoff/sediment problems once the site is developed, or both.  EER only 

commits to providing final engineering drawings to DOGM once they are available.  Without 

knowing what specific erosion control features will be used, and where they will be placed, it is 

not possible to describe either the impacts from erosion or whether mitigation will be successful. 

 

Q. DO THE NOI OR SWPPP DESCRIBE THE POTENTIAL IMPACTS FROM 

EROSION FOR ALL OF THE PHASES? 

A. No.  The NOI and SWPPP only discuss the erosion control for the mining operation, and 

the dumps when they are reclaimed.  There is no discussion of the impacts from erosion or 

mitigation that are associated with the initial construction phase of the mine   

 

Q. ARE THERE STANDARD METHODS FOR EVALUATING EROSION AND 

DEVELOPING AN EROSION CONTROL PLAN? 

A. Yes, the DOGM reclamation guide states that “…When developing an erosion control 

plan, sufficient site-specific resource is required [sic].  Information on the following site 

characteristics should be collected and evaluated: acreage, soils, drainage pattern, rainfall, 

nearest receiving water, and groundwater information….” (pg. 80).  The guide also describes 

how data on soil type, topography, climate, soil cover, and antecedent conditions are used in the 

Revised Universal Soil Loss Equation (RUSLE) to evaluate soil loss and must be considered 

when planning for the stabilization of disturbed sites (pg. 79). 
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Q. CAN THESE TYPES OF ANALYSES BE USED TO EVALUATE IMPACTS 

ASSOCIATED WITH EROSION AND TO ASSESS MITIGATION? 

A. Yes, soil loss models, such as the RUSLE, can be used to evaluate present conditions.  

Then the model inputs can be changed to reflect the changes in the watershed that will occur as a 

result of the mining.  The difference in the soil loss will be a measurement of the impact.  Finally 

the model inputs can be changed to evaluate the actions that are designed to mitigate the impact 

due to erosion. 

 

Q. DOES THE NOI CONTAIN THE RESULTS OF THE DATA ANALYSIS 

DESCRIBED IN THE DOGM GUIDE? 

A. No.  The NOI does not contain the results of either the existing conditions or the 

conditions with or without mitigation.  As such, statements in the NOI that “[c]ontrolling runoff 

will minimize sediment production” (NOI, pg. 48), and “[t]he use of armoring and rip-rap around 

the sides and base of the dumps also capture sediment, minimizing the volume of runoff and/or 

sediments that reaches waters of the state” (SWPPP, pgs. 16-17), are unsupported by any data or 

analyses. 

 

Q. WHY IS IT IMPORTANT TO CONTROL EROSION FROM THE MINE SITE? 

A. Because erosion not only causes impacts at the mine site, but can impact downstream 

water resources as well.  As stated in the DOGM reclamation guide, “[t]he impacts of drilling, 

pumping, and mining practices may not be confined to the land on which those activities occur.  

Neighboring landowners can be affected through increased soil erosion, sediment deposition, 
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water pollution, and flooding”(pg. 78).  All of these are potential impacts to the portions of Main 

Canyon downstream of the proposed mine. 

 

Q. WHAT WOULD HAVE BEEN INVOLVED IN EVALUATING THE POTENTIAL 

IMPACTS FROM EROSION? 

A. It would have been a simple process of gathering data from on-site inspections and from 

published sources to use the RUSLE model.  It would only have taken a few days of time to 

evaluate existing conditions, projected impacts, and mitigation. 

 

Q. EARLIER IN YOUR TESTIMONY YOU DISCUSSED THE FACT THAT SOME OF 

THE PRECIPITATION FALLING ON THE DUMPS WILL RUN OFF AS SURFACE 

WATER.  ARE THERE IMPACTS FROM EROSION ASSOCIATED WITH THIS RUNOFF? 

A. Yes, if there is a rapid snowmelt or a high intensity rainfall event (as is common in the 

summer) there will be runoff from the surfaces of the dumps.  During these times, there will be 

erosion from the dump faces. 

 

Q. DOES THE NOI CONTAIN A DESCRIPTION OF THE IMPACTS ASSOCIATED 

WITH THIS EROSION AND THE MITIGATION FOR THE IMPACTS? 

A. The NOI states that during mining, coarser materials typically end up near the toe of the 

expanding fills as the dumps sites are filled to their maximum capacity (pg. 49).  The SWPPP 

states that this provides a natural energy dissipater for storm runoff from the faces of the dumps 

and catches fines between the coarse rock (pg. 16).  While this may, or may not reduce the 

amount of sediment leaving the mine site, neither the NOI or SWPPP provide any data and 
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Notably absent is an analysis of what happens during a large runoff event. 
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Q. COULD YOU PLEASE BRIEFLY DESCRIBE THE GROUND WATER SYSTEM AT 

THE PR SPRING MINE? 

A. I can describe what is presented by EER in the NOI, but it is an incomplete description.  

EER describes a regional aquifer with a potentiometric surface of 1,500 feet or greater below the 

ground surface in the general area of the mine (NOI, pg. 38).  EER also describes “localized 

shallow groundwater likely representing isolated perched aquifers…” (NOI, pg. 30).  Several 

seeps and springs are identified in the Main Canyon watershed, which supports perennial flow 

for some distance along its main stem (NOI, pg. 35).  

 

Q. CAN YOU EXPLAIN WHY YOU BELIEVE THE DESCRIPTION OF THE GROUND 

WATER SYSTEM PROVIDED IN THE NOI IS INCOMPLETE? 

A. First, it is based on drilling to a limited depth.  EER drilled 25 holes at the site, but the 

maximum depth of the holes was 150 feet below the ground surface.   

 

Q. WHY IS THIS NOT DEEP ENOUGH? 

A. At a very minimum, EER should have drilled through all of the strata that they intend to 

mine under their current plan.  None of the drill holes penetrated deeper than the “D” bed, the 

higher of the two beds of tar sands that EER proposes to mine.  There is no information on the 
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presence, or absence, of water in the 15 foot thick layer between the “D” and “C” bed and the 24 

foot thickness of the “C” bed itself (NOI, pg, 30).   

 

Q. SHOULD EER HAVE EXTENDED THE DRILL HOLES DEEPER? 

A. Although the current plans contemplate mining to a depth of approximately 145 feet, the 

maximum lease depth is 500 feet.  If there is a change in the mine plan and EER decides to 

deepen the pits, there is no information on the presence or absence of ground water that could be 

impacted.  In addition, because EER did not drill deeper than 150 feet, there is no supporting 

data that the regional aquifer is 1,500 below the ground surface at the PR Spring mine site, or 

that there is no aquifer at a shallower depth.  The assumed depth of 1,500 feet comes from a 

regional report for the southern Uinta Basin in Utah and Colorado (Price and Miller, 1975). 

 

Q. ARE THERE ANY OTHER AREAS IN WHICH THE DESCRIPTION OF THE 

GROUND WATER SYSTEM PROVIDED IN THE NOI IS INCOMPLETE? 

 A. EER only described “likely perched aquifers,” but provides no information on the depth, 

thickness, number, or areal extent of these aquifers.  This information is particularly important 

because these aquifers are likely to be the first and most impacted aquifers as a result of the 

mining operation. 

 

Q. IS THERE ANY THING ELSE LACKING IN THE DESCRIPTION OF THE 

GROUND WATER SYSTEM? 
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A. According to the record, EER did not undertake a seep and spring survey to identify all 

locations of ground water discharge in the area.  This is a serious lack of information on the 

presence of ground water. 

 

Q. IS THERE ANY THING ELSE LACKING IN THE DESCRIPTION OF THE 

GROUND WATER SYSTEM? 

A. EER provides no maps or cross-sections showing the relationship of the location and 

elevation of the seeps and springs to the perched aquifers identified in the drilling program.  

Maps and cross-sections are necessary to describe the existing ground water system in order to 

understand the potential impacts from the proposed mining operation. 

 

Q. BASED ON THE INFORMATION PRESENTED IN THE NOI AND OTHER PERMIT 

DOCUMENTS, IS IT LIKELY THAT THERE ARE GROUND WATER SYSTEMS IN THE 

MINE PERMIT AREA? 

A. Yes, the GWDPRD reports that mining will occur down to and including the “C” tar sand 

bed which is located in the Douglas Creek Member of the Green River Formation.  The Douglas 

Creek Member forms the uppermost recognized aquifer in the project area (pg. 2).   

 

Q. ARE THERE OTHER PUBLISHED REPORTS OF AN AQUIFER IN THE DOUGLAS 

CREEK MEMBER? 

A. The GWDPRD also cites the BLM reporting that “[t]he Douglas Creek Aquifer receives 

recharge mainly by infiltration of precipitation and surface water in its outcrop area, with little 
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leakage from underlying bedrock aquifers.  It discharges locally to springs in the outcrop area 

and to alluvium along major drainageways such as the Green and White Rivers….” (pg. 2).   

 

Q. IS THERE OTHER EVIDENCE OF AQUIFERS IN THE DOUGLAS CREEK 

MEMBER? 

A. Yes, aquifers in this geologic unit are confirmed by the presence of numerous seeps and 

springs in the Meadow Canyon sub-watershed, the Trail Canyon sub-watershed, and the Main 

Canyon watershed, all of which are shown to be in the Douglas Creek Member of the Green 

River Formation (NOI, Figures 5 and 7).    

 

Q. WHAT DOES THE PRESENCE OF THESE AQUIFERS TELL YOU ABOUT THE 

RECHARGE IN THE AREA? 

A. The presence of these aquifers also provides evidence that in this area, precipitation 

exceeds evapotranspiration and runoff, and that seepage into the ground does occur.   

 

Q. CAN YOU DISCUSS THE POTENTIAL IMPACTS TO THE GROUND WATER 

QUANTITY THAT WILL OCCUR AS A RESULT OF THE PROPOSED MINING? 

A. EER proposes to excavate 7,888,941 cubic yards of overburden and tar sands from two 

pits totaling 93 acres (NOI, pgs. 22, 24).  The maximum depth of the North Pit will be 

approximately 140 feet; the floor of the West Pit will be at an elevation of approximately 7,860 

feet (NOI, pgs. 46-47).   The excavation and removal of this material will likely impact the 

ground water quantity in the perched aquifers that currently discharge at the numerous seeps and 

springs in the vicinity of the proposed mine.   
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Q. WHY DO YOU BELIEVE THAT THERE WILL BE IMPACTS TO THESE 

AQUIFERS? 

A. In the Main Canyon watershed there are at least four seeps located directly adjacent to the 

affected area at elevations between 7,480 and 8,020 feet (NOI, Figure 7).  Excavation of the 

material from the pits (almost certainly located upgradient from the seeps and springs) will likely 

dewater the localized perched aquifers and disrupt flow to the springs.   

 

Q. HOW LONG WILL THESE IMPACTS EXIST? 

A. This impact to ground water quantity will likely occur during the time the mining 

operation is on going and the pits are being dewatered by EER.  The interruption of flow may 

extend indefinitely, because even though the backfilled pits will collect water, the water may 

seep from the bottom of the pit or flow over the lip of the pit, and not follow the pre-mining 

pathways to the present seeps and springs.   

 

Q. IS IT POSSIBLE THAT AQUIFERS BELOW THE PITS WILL ALSO BE 

IMPACTED? 

A. Yes, impacts are likely to occur to any aquifers located below the elevation of the pits 

because recharge to them will be eliminated during the mining operation, and possibly after the 

pits are backfilled.  Unfortunately, EER did not drill deep enough to fully identify or evaluate 

this projected impact. 
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Q. WHY ARE THESE AQUIFERS IMPORTANT? 

A. As I discussed above, there are several seeps and springs in the vicinity of the mine area 

that are likely discharging from these aquifers.  These seeps and springs are a source of water for 

wildlife. 

 

Q. ARE THE PROJECTED IMPACTS TO THE GROUND WATER QUANTITY IN THE 

ISOLATED PERCHED AQUIFERS DISCUSSED IN THE NOI? 

A. No. 

 

Q. ARE THE PROJECTED IMPACTS TO THE GROUND WATER QUANTITY IN THE 

AQUIFERS BELOW THE MINED AREA DISCUSSED IN THE NOI? 

A. No.  As I discussed above, EER did not even drill to the lowest of the tar sand beds to be 

mined, so no information exists on the presence or absence of an aquifer between the two tar 

sand beds to be mined, or any aquifer immediately below the mine area. 

 

Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO GROUND WATER QUANTITY? 

A. The first step would be to identify and quantify the existing ground water systems.  This 

would involve drilling and the collection of data on the stratigraphy (geologic units) and the 

occurrence of water.  The drill holes would need to extend to a depth of projected impacts below 

the mine area.  
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Q. HOW DEEP SHOULD THE DRILL HOLES EXTEND? 

A. It depends on the site specific geologic conditions and the mining plan.  If there are thick 

layers of rocks with high permeability immediately below the layer of tar sands to be mined 

(potential aquifers), the drilling should be deep enough to confirm the presence or absence of an 

aquifer that could be impacted.   

 

Q. WHAT ELSE WOULD A PROFESSIONAL IN YOUR FIELD DO IN ORDER TO 

IDENTIFY AND EVALUATE PROJECTED IMPACTS TO GROUND WATER QUANTITY? 

A. It would be necessary to collect data on current discharges from existing points of ground 

water discharge from surveys of seeps and springs conducted at varying times of the year.  Next, 

one would prepare maps and cross-sections showing the areal extent and gradients of 

piezometric surfaces of all aquifers.   

 

Q. HOW WOULD THESE DATA BE USED TO EVALUATE PROJECTED IMPACTS? 

A. Based on these data, it would be possible to evaluate the projected impact to existing 

ground water quantity with the use of simple flow models or equations governing flow of ground 

water.   

 

Q. DO THE NOI OR OTHER PERMIT DOCUMENTS CONTAIN ANY DATA OR 

MEASUREMENTS ON DISCHARGES FROM THE SEEPS AND SPRINGS IN OR NEAR 

THE PROPOSED MINE SITE? 

A. No.   
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Q. DO THE NOI OR OTHER PERMIT DOCUMENTS CONTAIN MAPS OR CROSS-

SECTIONS OF AQUIFERS IN OR NEAR THE PROPOSED MINE? 

A. No.  

 

Q. DO THE NOI OR OTHER PERMIT DOCUMENTS CONTAIN ANY EVALUATION OF 

QUANTITY OF RATE OF FLOW IN ANY OF THE AQUIFERS AND TO ANY OF THE 

SEEPS AND SPRINGS? 

A. No. 

 

Q. DOES THE NOI CONTAIN A GENERAL NARATIVE DESCRIPTION OF THE 

ACTIONS WHICH ARE PROPOSED TO MITIGATE ANY OF THE PROJECTED IMPACTS 

TO GROUND WATER QUANTITY? 

A. No.  
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Q. CAN YOU DISCUSS THE POTENTIAL IMPACTS TO THE GROUND WATER 

QUALITY AS A RESULT OF THE PROPOSED MINE? 

A. The potential impacts to the ground water quality are from the leaching of precipitation 

through the tailings placed in the backfilled pits and in the overburden dumps.  Even though 

some water is lost to runoff and evaporation, over time, precipitation will percolate through the 

overburden dumps and tailings and will incorporate residual chemicals from the processing and 

dissolved solids from these materials.   
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Q. IS IT POSSIBLE TO DETERMINE THE AMOUNT OF WATER THAT WILL SEEP 

INTO THE GROUND WATER SYSTEM FROM THE DUMPS? 

A. Yes, as I discussed above, once the seepage migrates through the dumps, it may seep into 

the ground impacting underlying aquifers or it may flow along the preexisting topography and 

flow out at the toe of the dumps.  Seepage modeling can evaluate the geometry of the contact, the 

material permeabilities, and hydraulic conditions to estimate the amount of water that will seep 

into the underlying ground. 

 

Q. IS IT POSSIBLE THAT SEEPAGE WILL OCCUR THROUGH THE BACKFILLED 

PITS? 

A. Yes, even though the pits will be backfilled and will not impound surface water after 

reclamation, over time, precipitation will percolate through the tailings in the backfilled pits and 

will incorporate residual chemicals and dissolved solids from these materials.  Once the material 

becomes saturated and head builds up, seepage will occur into either adjacent or underlying 

aquifers, or flow will occur over the lip of the backfilled pit.  Modeling of the flow can determine 

which of these is likely to occur.  

 

Q. WHAT IS THE IMPACT TO THE GROUND WATER QUALITY FROM THIS 

SEEPAGE? 

A. The impact from seepage through the tailings into the ground water system is two-fold.  

First, the aquifers themselves will be impacted by the water quality of the tailings seepage.  

Second, where the impacted aquifers discharge to the surface as seeps and/or springs, the surface 
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water flow will be impacted by chemicals remaining from the processing and from TDS.  These 

seeps and springs are a source of water for wildlife. 

 

Q. WHY ARE CHEMICALS REMAINING FROM THE PROCESSING A CONCERN 

FOR WATER QUALITY? 

A. I can not provide an opinion on the potential impacts of these chemicals on water quality 

because the NOI does not contain a complete and accurate description of the chemicals being 

used in the process or of the chemistry of the water that will leach through the tailings.  Without 

this information, it is not possible to state what the potential impacts are.   

 

Q. WHY IS TDS A CONCERN FOR WATER QUALITY? 

TDS is a concern for three reasons.  First, Willow Creek and its tributaries below Meadow Creek 

confluence – which includes Main Canyon – are listed on Utah’s 303(d) List of Impaired Waters; 

the listed pollutant is TDS (Utah DEQ, 2006).  Second, although Main Canyon is reported to be 

ephemeral or intermittent, there is a reservoir in Main Canyon approximately 3 miles down 

stream from the proposed PR Spring Mine.  Third, high concentrations of TDS can negatively 

impact use of the water by down stream agricultural users and/or by wildlife as the ground water 

discharges to seeps and springs and flows down channels. 

 

Q. ARE THE POTENTIAL IMPACTS TO GROUND WATER QUALITY EVALUATED 

IN THE NOI? 

A. No.   
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Q. ARE THE POTENTIAL IMPACTS TO GROUND WATER QUALITY FROM THE 

DUMPS EVALUATED IN THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION? 

A. No.  The ground water discharge permit-by-rule demonstration (GWDPRD) does not 

discuss potential impacts to ground water from seepage of the tailings in the overburden dumps. 

In fact, the GWDPRD, which was prepared and submitted to the DWQ on February 21, 2008, 

does not even mention that there will be tailings placed in the overburden dumps.  Rather, it only 

reports that the tailings will be placed as backfill in the pit (pgs. 5,8).   

 

Q. DOES THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION DISCUSS THE POTENTIAL FOR SEEPAGE OF CONTAMINATED 

WATER FROM THE BACKFILLED PITS? 

A. The GWDPRD reports “[t]he processed sand will be dry (10-20 percent moisture 

content), and because of the low rainfall in the area, breakthrough of infiltrating precipitation to 

the base of the pit waste deposits is not anticipated to occur….” (pg. 12).   

 

Q. IN YOUR OPINION, IS THIS STATEMENT CORRECT? 

A. No.  First, sand containing 10-20 percent moisture is not dry.  Second, EER does not 

report whether the moisture content is based on the ratios of volume or mass.  These are not 

equal, and the differences are significant.  Assuming that the reported moisture is based on mass, 

sand with 10-20 percent moisture content would be at or near field capacity.  This is the moisture 

content where all the water that can drain by gravity has drained from the sand.  If the sand is at 

field capacity, any additional water from precipitation will result in seepage.  However, if the 
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moisture content is based on volume, the sand would be saturated and seepage will occur even 

without the addition of additional water from precipitation.  

 

Q. IS THERE ANY THING ELSE ABOUT THIS STATEMENT YOU THINK IS NOT 

CORRECT? 

A. Yes.  The statement that breakthrough is not anticipated to occur is unsupported by any 

data or analyses and is flatly incorrect.  Seepage through the backfilled pits WILL be sufficient 

to reach the base of the pit.  The assumption that precipitation in the area is too low for this to 

occur completely ignores the fact that precipitation is sufficient to recharge shallow perched 

aquifers that contribute flow to the numerous seeps and springs in the area.  As discussed above, 

this is a clear demonstration that infiltration of precipitation does occur, and that over time, this 

infiltration recharges aquifers.  There is no basis to assume that infiltration will not similarly 

occur in the backfilled pits.  The uncertainty over whether the moisture content is calculated 

based on mass or volume simply affects how quickly seepage will occur. 

 

Q. WHAT DOES THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION SAY WITH REGARD TO TDS? 

A. EER claims to have investigated the chemical characteristics and leaching potential of the 

processed tar sands.  According to EER, the results of this analysis show that the processed sand and 

processed fines will have total dissolved solids (TDS) concentrations of 300 and 6,100 mg/kg as 

opposed to the unprocessed tar sand with concentrations of 24 mg/kg.   
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Q. HOW DO YOU INTERPRET THESE RESULTS WITH REGARD TO IMPACTS TO 

GROUND WATER QUALTIY? 

A. Taken as reported by EER, this would indicate that the leachate would have TDS 

concentrations of approximately 12 - 254 times the TDS concentration of the unprocessed tar sand. 

 

Q. DO YOU FIND THESE RESULTS SUFFICIENT TO EVALUATE THE PROJECTED 

IMPACTS TO GROUND WATER QUALITY? 

A. No, because EER states that these results are “from a non-standard analytical method; 

therefore these results are not considered relevant for estimation of the TDS of leachate from the 

process residuals.  The expected TDS of the leachate that might develop from the processed oil 

sands is not known ….” (GWDPRD, pg. 11).  However, as I discussed above, EER does not 

provide an explanation as to why they believe the results are not relevant, and they do not provide 

any other results which they believe are relevant.  It is possible that the results presented by EER are 

representative of the TDS of the leachate. 

 

Q. DOES THE INFORMATION PROVIDED IN THE NOI OR GROUND WATER 

DISCHARGE PERMIT-BY-RULE DEMONSTRATION MEET THE REQUIREMENT OF 

RULE R647-4-109.1? 

A.  No, because there is no description of the existing ground water quality, no description of 

the water quality of the leachate that will be generated from seepage through the tailings, and no 

description of the movement of this contaminated ground water into the environment.  
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Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 

IMPACTS TO GROUND WATER QUALITY? 

A. The first step would be to collect and analyze samples to characterize the existing water 

quality from the perched aquifers and from seeps and springs.  Next, one would analyze the 

tailings and determine the water quality of the expected leachate.  Finally, the volume of water 

that would be expected to leach through the overburden/tailings dump and through the backfilled 

pits could be determined through modeling.  At the end, one would know the amount of water 

and its water quality which could be compared to the existing ground water quality.  

 

Q. ARE THERE ANY DATA OR MEASUREMENTS ON EXISTING GROUND WATER 

QUALITY IN OR NEAR THE PROPOSED MINE SITE? 

A. No.  The NOI contains absolutely no data or measurements of existing ground water 

quality in or near the proposed mine site.  In fact the GWDPRD states “[t]he baseline water 

quality of ground water underlying the project area is not known….” (pg. 4). 

 

Q. ARE THERE ANALYSES OF TDS FOR THE LEACHATE OF THE TAILINGS? 

A. As I discussed above, EER reports the results of leaching analysis which show that the 

processed sand and processed fines will have significantly higher TDS concentrations than the 

unprocessed tar sands.  However, EER dismisses these results without conducting further analyses 

and simply states that the expected TDS of the leachate that might develop from the processed oil 

sands is not known. 
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Q. DOES THE NOI CONTAIN A GENERAL NARRATIVE DESCRIPTION OF THE 

ACTIONS WHICH ARE PROPOSED TO MITIGATE ANY OF THE PROJECTED IMPACTS 

TO GROUND WATER QUALITY? 

A. No.  

 

Q. DOES THE GROUND WATER DISCHARGE PERMIT-BY-RULE 

DEMONSTRATION CONTAIN INFORMATION SUFFICIENT TO SATISFY THE 

DIVISION’S RULES FOR LARGE MINING OPERATIONS? 

A. No, the GWDPRD submitted to the DWQ on February 21, 2008 contains an inaccurate 

description of the proposed mining operation than what is being proposed in the NOI and 

therefore underestimates impacts to ground water quality.  The mining operation proposed in the 

NOI will have more adverse impacts on ground water quality that the operation assessed in the 

GWDPRD. 

 

Q. CAN YOU EXPLAIN WHY THE DESCRIPTION IS INACCURATE AND WHY IT 

UNDERESTIMATES GROUND WATER QUALITY IMPACTS? 

A. As I discussed above, the GWDPRD states that the tailings will be placed in the 

backfilled pits (pgs. 5, 6), whereas the NOI reports that tailings will also be place in the dumps 

(NOI, pg. 20, 21, Figure 2a).  This is a significant difference because the GWDPRD did not even 

consider the dumps (and the tailings incorporated in them) as a potential source of ground water 

contamination. 
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Q. ARE THERE DIFFERENCES WITH REGARD TO THE SIZE OF THE PITS? 

A. Yes, the GWDPRD only mentions mining from a single 62-acre pit (pg. 4), whereas the 

NOI reports mining from two pits totaling 93 acres (pg. 22).  This is significant because the pits 

described in the mining plan in the NOI are 50 percent larger than the one described in the 

GWDPRD.   

 

Q. ARE THERE DIFFERENCES WITH REGARD TO THE SIZE OF THE DUMPS? 

A. Yes, the GWDPRD reports two overburden/interburden disposal sites (approximately 25 

acres each); whereas the NOI reports that they will be 36 and 34 acres in size (pg. 22).  This is 

significant because the dumps described in the mining plan in the NOI are 40 percent larger than 

the ones described in the GWDPRD.   

 

Q. ARE THERE PROBLEMS WITH THE DETERMINATION REACHED BY THE 

DWQ?  

A. Yes, the de minimus potential effect on ground water quality and aquifers determination 

by the DWQ (letter dated March 4, 2008) is based on factors contrary to those presented in the 

GWDPRD.  Specifically, the DWQ based their determination, in part, on the statement that 

“[t]here are no springs in the Earth Energy leased area and the nearest spring is PR Spring 

located slightly less than a mile east of the project site…” (DWQ letter, pg. 2).  However, as 

clearly shown on Figure 7 of the NOI (submitted with the GWDPRD), there are 9 water right 

filings for seeps or springs and 4 seeps that were identified in the field, all within EER’s lease 

boundary. 
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Q. IS THE DETERMINATION REACHED BY THE DWQ VALID? 

A. No, the determination reached by DWQ is flawed due to a lack of data and analysis.  It is 

impossible to support a de minimus determination without any data on existing water quality (the 

fundamental basis for determining impacts), an accurate characterization of water quality of the 

seepage through the tailings in the pit and dumps, and a complete and accurate analysis of the 

flow of water through the waste dumps and pits into underlying and/or adjacent aquifers.  None 

of these data and analyses are in the GWDPRD.  

 

IX. RECLAMATION 9 
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Q. DOES THE NOI STATE THE OBJECTIVE OF THE RECLAMATION? 

A. Yes, the NOI says that the overall objective of the reclamation plan is to reclaim the 

entire affected area so as to allow postmining land uses of wildlife habitat and open space to 

resume (pg. 52). 

 

Q. DOES THE NOI DISCUSS THE INTENT OF THE RECLAMATION PLAN? 

A. Yes, the NOI states that the intent is to meet the requirements of the Utah Rules at R647-

4 and to meet the objectives of 40-8-12 of the Utah Mined Land Reclamation Act (pgs. 52-53). 

 

Q. ARE YOU FAMILIAR WITH 40-8-12 OF THE UTAH MINED LAND 

RECLAMATION ACT? 

A. Yes, 40-8-12 discusses the objectives of mined land reclamation: 
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40-8-12.  Objectives. 

The objectives of mined land reclamation are: 

(1) to return the land, concurrently with mining or within a reasonable 

amount of time thereafter, to a stable ecological condition compatible with 

past, present, and probable future local land uses; 

(2) to minimize or prevent present and future on-site or off-site 

environmental degradation caused by mining operations to the ecologic 

and hydrologic regimes and to meet other pertinent state and federal 

regulations regarding air and water quality standards and health and 

safety criteria; and 

(3) to minimize or prevent future hazards to public safety and welfare. 
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Q. DOES THE NOI SAY ANYTHING ELSE WITH REGARD TO CONDUCTING 

RECLAMATION? 

A. Yes, the NOI states “In order to ensure an environmentally safe and stable condition for 

the wildlife in the area that meets the objectives of the Utah Mined Land Reclamation Act 40-8-

12, Earth Energy will leave safe, stable topography; establish native vegetation suitable for 

habitat; remove man-made structures, including tanks, ponds, etc.; and cause no degradation or 

harm to water resources….” (pg. 52).  In addition, the NOI states that “Earth Energy would 

conduct reclamation as required under the Utah Rules R647-4…” (pg. 61). 

 

Q. DO THE UTAH RULES R647-4 SPECIFY REQUIREMENTS FOR RECLAMATION 

PRACTICES? 
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A. Yes, R647-4-111 contains several specific requirements for reclamation practices. 

 

Q. ARE ANY OF THESE RULES RELEVENT TO SURFACE AND GROUND WATER 

SYSTEMS AND EROSION? 

A. Yes, the following are relevant to surface and ground water systems and erosion: 

R647-4-111.2.  Drainages - If natural channels have been affected by mining 

operations, then reclamation must be performed such that the channels will 

be left in a stable condition with respect to actual and reasonably expected 

water flow so as to avoid or minimize future damage to the hydrologic 

system. 

R647-4-111.3.  Erosion Control - Reclamation shall be conducted in a 

manner such that sediment from disturbed areas is adequately controlled.  

The degree of erosion control shall be appropriate for the site-specific and 

regional conditions of topography, soil, drainage, water quality or other 

characteristics. 

R647-4-111.4.  Deleterious Materials - All deleterious or potentially 

deleterious material shall be safely removed from the site or left in an 

isolated or neutralized condition such that adverse environmental effects are 

eliminated or controlled. 

R647-4-111.5.  Land Use - The operator shall leave the on-site area in a 

condition which is capable of supporting the postmining land use. 
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R647-4-111.6.  Slopes - Waste piles, spoil piles and fills shall be regraded to 

a stable configuration and shall be sloped to minimize safety hazards and 

erosion while providing for successful revegetation. 
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Q. DOES THE NOI CONTAIN A DESCRIPTION OF THE RECLAMATION 

PRACTICES SPECIFIED IN R647-4-111? 

A. No. 

 

Q. DO YOU KNOW WHY NOT? 

A. Because according to R647-4-103, they are not required to be in the NOI.  

 

Q. IF THE NOI DOES NOT CONTAIN A RECLAMATION PLAN THAT DESCRIBES 

THE RECLAMATION PRACTICES, HOW WILL DOGM KNOW THAT EER WILL 

COMPLY WITH THE RULES SPECIFIED IN R647-4-111? 

A. The NOI states that DOGM will make “visual inspections” at the site throughout 

reclamation.  These inspections “will focus on erosion and sediment control, further ensuring 

that reclamation goals can be met.  Further, visual inspections will also be made by DOGM, and 

will include ensuring that all reclamation activity obligations under the Utah Mined Land 

Reclamation Act and associated rules are being met….” (pg. 53). 

 

Q. DO YOU BELIEVE THAT VISUAL INSPECTIONS CAN ENSURE THAT THE 

OBLIGATIONS UNDER R647-4 OR UNDER THE UTAH MINED LAND RECLAMATION 

ACT ARE BEING MET? 
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A.  No.  First, visual inspections are limited to surface features.  Therefore, there will be no 

means whatsoever to determine if on-site or off-site environmental degradation to the ground 

water hydrologic regimes (either quantity or quality) is occurring. 

 

Q. DO YOU BELIEVE VISUAL INSPECTIONS CAN ENSURE THAT THE RELEVENT 

OBLIGATIONS ARE BEING MET FOR SURFACE WATER AND EROSION? 

A. No, because visual inspections alone are not sufficient to determine impacts.  It would be 

necessary to have a rigorous monitoring program of data collection and analyses to determine if 

the reclamation requirements in R647-4 and 40-8-12 are being met.  Specifically, it would be 

necessary to collect and analyze samples of surface water quantity and quality, and collect and 

analyze data on erosion and sedimentation occurring on-site and off-site. 

 

Q. ASSUMING THAT DOGM DID IMPLEMENT A DATA COLLECTION AND 

ANALYSIS PROGRAM, WOULD THAT ENSURE THAT THE RECLAMATION 

OBJECTIVES IN R647-4 AND 40-8-12 ARE BEING MET? 

A.  No, because as I discussed above, there are no baseline data on surface water quantity or 

quality that can be used for comparison to ensure that, among other things, degradation to the 

surface water hydrologic regime is being minimized or prevented.  

 

Q. DO YOU BELIEVE THAT THE RECLAMATION PLAN DESCRIBED IN THE NOI 

WILL RETURN THE LAND, WITHIN A REASONABLE AMOUNT OF TIME, TO A 

STABLE ECOLOGICAL CONDITION COMPATIBLE WITH PAST, PRESENT, AND 

PROBABLE FUTURE LOCAL LAND USES? 
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A. No, the stated postmining land use is wildlife habitat and open space.  For the reasons 

discussed above, I believe that there will be impacts to surface water quantity during mining.  

Although the NOI states that the pits will be externally draining, there are no descriptions or 

maps showing the final land surface configuration.  In addition, there is no analysis of the 

expected runoff from the reclaimed mine site to indicate the loss of flow to the ephemeral and 

intermittent streams will not be a permanent impact to surface water.  This loss of water will 

have a negative impact on wildlife and will limit the post mining land use. 

 

Q. DO YOU BELIEVE THAT THERE ARE POTENTIAL IMPACTS TO SURFACE 

WATER QUALITY THAT WILL INHIBIT THE POSTMINING LAND USE? 

A. Yes, I believe that over time, seepage of contaminated water will likely seep through the 

dumps and in the process would likely be contaminated by the residual chemicals from the 

processing of the tar sand and may have elevated TDS concentrations.  This degradation of the 

water quality would have a negative impact on wildlife and will limit the post mining land use. 

 

Q. DO YOU BELIEVE THAT THERE ARE POTENTIAL IMPACTS TO GROUND 

WATER QUANTITY AND QUALITY THAT WILL INHIBIT THE POSTMINING LAND 

USE? 

A. Yes, as I discussed above, the interruption of ground water flow to the seeps and springs 

from the perched aquifers will likely continue once mining has ceased, and may be permanent.  

In addition, any flow to ground water that later emerges as seeps and springs could be 

contaminated by the residual chemicals from the processing of the tar sand and could also have 
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elevated TDS concentrations.  This loss of water and/or degradation of the water quality will 

have a negative impact on wildlife and will limit the postmining land use. 

 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 

A. Yes. 

 

 

 

_____________________________________ 
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I.  INTRODUCTION  1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. My name is Elliott W. Lips 4 

 5 

Q. BY WHOM ARE YOU EMPLOYED AND WHAT IS YOUR POSITION? 6 

A. I am the principal engineering geologist of Great Basin Earth Science, Inc. located at 7 

2241 East Bendemere Circle, in Salt Lake City, Utah. 8 

 9 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 10 

A. I am testifying on behalf of Living Rivers. 11 

 12 

Q. DID YOU PREVIOUSLY PREPARE TESTIMONY FOR THIS PROCEEDING? 13 

A. Yes, it was titled: Prepared Direct Testimony of Elliott W. Lips on behalf of Living 14 

Rivers, dated January 7, 2011. 15 

 16 

Q. IN PREPARING THIS SUPPLEMENTAL TESTIMONY, WHAT DOCUMENTS 17 

HAVE YOU REVIEWED? 18 

A. In addition to the documents listed in my direct testimony (and the documents referenced 19 

within them), I have reviewed the following: 20 

Prepared Direct Testimony of Charles H. Norris on behalf of Living Rivers, January 7, 2011. 21 

 22 

Expert Report of Robert J. Bayer, JBR Environmental Consultants, Inc, Living Rivers v. 23 

Division of Oil Gas and Mining, February 1, 2011. (hereafter, Bayer) 24 

 25 
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Expert Report of Karla Knoop, JBR Environmental Consultants, Inc, Living Rivers v. Division 1 

of Oil Gas and Mining, February 1, 2011. (hereafter, Knoop) 2 

 3 

Holmes, W.F., and Kimball, B.A., 1987, Ground water in the Southeastern Uinta Basin, Utah 4 

and Colorado: U.S. Geological Survey Water Supply Paper 2248. 5 

 6 

Q. WERE YOU PRESENT AT THE DEPOSITION OF THE DIVISION OF OIL, GAS & 7 

MINING (DOGM) ON FEBRUARY 2, 2011? 8 

A. Yes and I have also reviewed the transcript from that deposition. 9 

 10 

II. PURPOSE AND SUMMARY OF TESTIMONY 11 

 12 

Q. WHAT IS THE PURPOSE OF YOUR SUPPLEMENTAL TESTIMONY? 13 

A. My testimony will provide further evidence that Earth Energy Resources’ (EER) Notice 14 

of Intention to Commence Large Mining Operations (NOI) for the PR Spring Mine that was 15 

submitted to DOGM in May, 2009 (approved on September 19, 2009) was not complete and 16 

accurate. 17 

 18 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 19 

A. My testimony will focus on five areas.  First, EER’s assumption that infiltration of 20 

precipitation through the backfilled pits and waste dumps is not anticipated is in direct conflict 21 

with the published literature, existing field evidence, the opinions of DOGM technical staff, and 22 

even EER’s own admissions.  Second, the Ground Water Discharge Permit-by-Rule 23 

Demonstration (Demonstration) submitted to the Division of Water Quality (DWQ) by EER 24 

failed to provide an accurate description of the current plan of operations and chemicals that will 25 

be used in the processing of the tar sands.  Therefore, DOGM erred in relying on the de minimis 26 
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determination by DWQ.   Third, as discussed in my direct testimony, EER’s NOI does not 1 

contain the information on potential impacts to surface and ground water systems that is required 2 

by the Rules for Large Mining Operations (R647-4.).  Fourth, the reclamation plan submitted in 3 

the NOI fails to demonstrate how EER or DOGM can insure that reclamation will comply with 4 

the Utah Mined Land Reclamation Act (40-8-12).  Fifth, EER has made significant changes to 5 

the proposed operation, and as a result, the Permit-By-Rule determination of the DWQ on March 6 

8, 2008 is no longer valid.  In addition, EER’s letter of February 8, 2011 (attached as Exhibit 1) 7 

does not provide enough information for DWQ to make a new determination. 8 

 9 

 10 

III. SEEPAGE THROUGH THE TAILINGS IN THE PITS AND DUMPS 11 

 12 

Q. CAN YOU DESCRIBE THE MATERIALS THAT WILL BE PLACED IN THE 13 

BACKFILLED PITS AND WASTE DUMPS? 14 

A. There will be two types of materials placed in the pits and waste dumps.  The first 15 

material is the overburden/interburden.  This will consist of broken sandstones and shales mixed 16 

with lesser amounts of fines, with particles varying from fine to coarse rock rubble (run-of-mine) 17 

materials potentially as large as one cubic yard (NOI, pg. 37).  The second type of material will 18 

be the processed sands and fines.  EER has referred to these as “processed sand”, “waste sand”, 19 

“produced (clean) sand”, “discharged sand”, and “tailings”; I prefer the use of the word tailings 20 

because not all of the material is sand.  According to EER, the processing produces two streams 21 

of tailings; a sand size fraction (80%) and a fines fraction (20%) (Demonstration, pg. 8).  It is 22 

also important that the material that is placed in the pits and dumps (both overburden/interburden 23 
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and tailings) will have a higher porosity than the in-place bedrock.  EER reports a bulking factor 1 

of 30 percent for all material for volume calculations (NOI, pgs. 19, 24). 2 

  3 

Q. HOW WILL THE TAILINGS BE PLACED IN THE PITS? 4 

A. I cannot answer that question completely because the NOI is internally inconstant and 5 

vague, and also conflicts with the description in the Demonstration.  The NOI states that the 6 

“sand tails” will be alternately combined (blended) with the overburden/interburden materials 7 

resulting in a “bulk replacement material” which, when placed in compactable lifts (compaction 8 

primarily from haul trucks) will be a more homogeneous mixture (pg. 19).  However, the NOI 9 

also says that blended sand/clay fine tailings will be placed in relatively thin lifts (estimated at 1-10 

3 feet) (pg. 19).  The Demonstration states that the tailings will be placed back into the open pit 11 

and layered with overburden and interburden (pg. 8). 12 

 13 

Q. DO THE NOI OR DEMONSTRATION DESCRIBE THE “BLENDING” OR 14 

COMPACTION? 15 

A. Neither document describes the blending of the sand/clay fine tailings, or the blending of 16 

the sand tails with the overburden/interburden materials resulting in a “bulk replacement 17 

material”.  The NOI only says that compaction of the “bulk replacement material” will be 18 

primarily from haul trucks.  In addition, the equipment list (Appendix D) does not list any 19 

compaction equipment. 20 

 21 

22 
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Q. DOES THE NOI DISCUSS THE POTENTIAL FOR SEEPAGE OF WATER 1 

THROUGH THE TAILINGS IN THE BACKFILLED PITS? 2 

A. The NOI simply reports that drainage of the “bulk replacement material” will be 3 

comparable to in-situ materials (pg. 19).  I take this to mean the various layers of bedrock that 4 

existed prior to mining. 5 

 6 

Q. WHAT DOES THE DEMONSTRATION STATE WITH REGARD TO THE 7 

POTENTIAL FOR SEEPAGE OF WATER THROUGH THE PITS? 8 

A. The Demonstration states “The processed sand will be dry (10-20 percent moisture 9 

content), and because of the low rainfall in the area, breakthrough of infiltrating precipitation to 10 

the base of the pit waste deposits is not anticipated to occur.” (pg. 12). 11 

 12 

Q. DOES EER PROVIDE ANY DATA AND ANALYSIS TO SUPPORT THIS 13 

ASSUMPTION? 14 

A. The only data reported to support this assumption is that precipitation in the area is 15 

estimated at about 12 inches annually (EER cites Price and Miller, 1975).  However, there are no 16 

data on the porosity or permeability of the tailings (or any material placed in the pits) and no 17 

analyses of seepage of precipitation through the backfilled pits. 18 

 19 

Q. IS EER’S UNSUPPORTED ASSUMPTION ABOUT SEEPAGE THROUGH THE 20 

TAILINGS IN THE BACKFILLED PIT CONSISTANT WITH THE PUBLISHED 21 

LITERATURE? 22 
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A. No.  EER assumes that there is not enough precipitation to infiltrate through the 1 

backfilled pits.  One only needs to look at the present condition of precipitation infiltrating into 2 

bedrock to evaluate the validity of EER’s assumption.  First, Price and Miller (1975) report 3 

“[t]he principal source of ground-water recharge is precipitation that falls on the high southern 4 

rim of the Uinta Basin.  Water from rain and melting snow percolates directly, or from streams, 5 

into the underlying sedimentary rocks….” (pg. 27).  Given that water from rain and melting 6 

snow percolates into underlying sedimentary rocks, it can and will percolate through the material 7 

that is placed in the backfilled pits and dumps.  Furthermore, the Demonstration reports that [t]he 8 

Douglas Creek Member forms the uppermost recognized aquifer in the project area….” and 9 

“[t]he Douglas Creek Aquifer receives recharge mainly by infiltration of precipitation and 10 

surface water in its outcrop area….” (pg. 2).  EER acknowledges that the Douglas Creek 11 

Member is likely comprised of discontinuous water bearing horizons that discharge in the 12 

vicinity of the mine (Bayer, pg. 11).  Again, water from precipitation is currently infiltrating to 13 

water bearing horizons (aquifers) and there is absolutely no reason to expect that precipitation in 14 

the future would not similarly infiltrate into the backfilled pits and waste dumps, especially when 15 

considering that the material backfilled in the pits and placed in the dumps will have a higher 16 

porosity than the in-place bedrock.   17 

 18 

Q. WHAT EVIDENCE IS THERE IN THE RECORD THAT GROUND WATER EXISTS 19 

IN SHALLOW, LOCALIZED, ISOLATED, PERCHED AQUIFERS AT OR NEAR THE 20 

PROPOSED MINE SITE? 21 

A. The NOI states “[n]earby springs or seeps (shown on Figure 7) provide evidence of very 22 

localized, shallow groundwater, likely representing isolated perched aquifers…” (pg. 30).  The 23 
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Demonstration states that “[t]here are several nearby springs and/or seeps that provide evidence 1 

of localized, shallow ground water….” (pg. 2).  In addition, EER states that “[i]t is possible that 2 

the planned open pits will mine though and remove some isolated water bearing zones that 3 

provide recharge to the seeps adjacent to the mine area…” (Bayer, pg. 11).  4 

 5 

Q. BASED ON THE INFORMATION IN THE PUBLISHED LITERATURE, AND ON 6 

REPRESENTATIONS FROM EER, IS IT YOUR OPINION THAT THE SOURCE OF 7 

RECHARGE FOR THESE ISOLATED SHALLOW AQUIFERS IS PRECIPITATION? 8 

A. Yes. 9 

 10 

Q. IS YOUR OPINION SHARED BY DOGM? 11 

A. Yes.  DOGM stated that the seeps and springs are coming from local lenticular sandy 12 

units within the Green River Formation, that they are recharged by precipitation from above, and 13 

that there are multiple aquifers that are recharged by precipitation (Depo, pgs. 94-101, 118-131).  14 

In addition, DOGM stated that water obviously came from the sky and went into the ground and 15 

that ground water had to come from somewhere (Depo, pgs. 295-296). 16 

 17 

Q. IS IT YOUR OPINION, BASED ON THE INFORMATION IN THE PUBLISHED 18 

LITERATURE, AND ON INFORMATION IN THE RECORD, THAT PRECIPITATION 19 

WILL INFILTRATE THROUGH THE TAILINGS IN THE BACKFILLED PITS? 20 

A. For reasons discussed above, I have absolutely no doubt that there is sufficient 21 

precipitation for infiltration to occur.  The only way that infiltrating water would not reach the 22 

bottom of the pits is if the material was impermeable.  There is no information in the record on 23 
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the porosity or permeability of the materials but given the 30 percent bulking factor, the porosity 1 

is certainly higher than the various layers in the existing bedrock.  Therefore, it is my opinion 2 

that precipitation will, over time, percolate through the material in the pits, including the tailings. 3 

 4 

Q. DOES DOGM AGREE WITH THIS? 5 

A. Yes.  DOGM states that the material placed in the pits will be much more porous than the 6 

existing in-place materials (Depo. pgs. 167-169).  In addition, DOGM stated that water will 7 

percolate down through the material until it hits the first impermeable layer, probably the bottom 8 

of the pit (Id.). 9 

 10 

Q. DO YOU HAVE AN OPINION AS TO WHAT WILL HAPPEN ONCE THE WATER 11 

INFILTRATES THROUGH THE BACKFILLED MATERIAL, INCLUDING THE TAILINGS, 12 

AND REACHES THE BOTTOM OF THE PIT? 13 

A. I cannot say with certainty, but one of three things will happen depending on the porosity 14 

and permeability of the bedrock exposed in the bottom and sides of the pits.  First, it is possible 15 

that water will continue to infiltrate into underlying bedrock.  Second, it is possible that water 16 

will completely saturate the backfilled material and the top of the saturated surface will rise in 17 

elevation until it reaches a layer in the side of the pit with sufficient permeability that water 18 

flows into that layer.  Third, it is possible that the saturated surface continues to rise until the 19 

water flows out of the bedrock lip of the pit.  Without information on the specific layers that will 20 

be exposed, it is not possible to say which of these scenarios is more or less likely to occur. 21 

 22 

23 
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Q. DOES DOGM AGREE WITH THIS? 1 

A. Yes.  DOGM stated that there would probably be a little bit of filtering (infiltration) in 2 

the bottom of the pit and possibly flow out the side, but that flow over the top would be very 3 

improbable (Depo. pgs. 187-188). 4 

 5 

Q. DOES THE NOI CONTAIN INFORMATION ON THE LAYERS OF ROCK THAT 6 

WILL BE EXPOSED IN THE PIT BOTTOM OR SIDES? 7 

A. No. 8 

 9 

Q. IS IT REASONABLE TO ASSUME THAT THERE ARE LAYERS THAT WILL BE 10 

EXPOSED IN THE SIDES OF THE PITS THAT WATER COULD INFILTRATE INTO 11 

THEM? 12 

A. Yes.  As discussed above, there are numerous shallow perched aquifers (which EER 13 

acknowledges may be impacted by mining [Bayer, pg. 11]).  These layers have sufficient 14 

porosity and permeability to act as aquifers that recharge the seeps and springs adjacent to the 15 

mine.  It is reasonable to assume that one, or more, of these could transmit water from the pit if it 16 

becomes saturated to their elevation. 17 

 18 

Q. REGARDLESS OF WHICH OF THE THREE SCENARIOS IS LIKELY TO OCCUR, 19 

WHAT IS THE ULTIMATE FATE OF WATER FROM THE PITS? 20 

A. Ultimately, the water will flow out of the pit and into underlying or adjacent rocks and/or 21 

unconsolidated sediment.  This water will migrate until it reaches an existing aquifer, or 22 

discharges at the ground surface as a new seep or spring.   23 
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Q. HOW WILL THE TAILINGS BE PLACED IN THE DUMPS? 1 

A. The tailings will be placed in “tailings containment cells” or “tailings storage cells” 2 

constructed of coarse overburden materials in the upper reaches (flattest) areas of the dumps and 3 

then filled with commingled sand and fine tailings (NOI, pg. 20).  Each cell will be 15-20 feet 4 

high.  The NOI does not report that the tailings will be compacted. 5 

 6 

Q. DOES THE NOI DISCUSS THE POTENTIAL FOR SEEPAGE OF WATER 7 

THROUGH THE TAILINGS IN THE DUMPS? 8 

A. No. 9 

 10 

Q. DOES THE DEMONSTRATION DISCUSS THE POTENTIAL FOR SEEPAGE OF 11 

WATER THROUGH THE TAILINGS IN THE DUMPS? 12 

A. No.  In fact, the Demonstration submitted to DWQ by EER does not even mention that 13 

tailings will be placed in the dumps.   14 

 15 

Q. CAN YOU DISCUSS THE FLOW OF PRECIPITATION THROUGH THE WASTE 16 

DUMPS? 17 

A. Similar to what is happening today on the natural ground surface, some of the 18 

precipitation (rainfall and snowmelt) that falls on the dump surface will runoff and some will 19 

infiltrate.  For all the reasons discussed above with the material in the backfilled pits, 20 

precipitation will, over time, percolate through the overburden/interburden material and the 21 

tailings in the dumps and will reach the bottom of the dumps.  At that point, one of two things 22 

will happen; either the water will continue to infiltrate into the underlying pre-existing soils and 23 
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bedrock, or the water will migrate along the contact of the dumps and the pre-existing surface.  1 

Because the permeability of the underlying rock is lower than the materials in the dumps, I think 2 

it is more likely that water will flow at the base of the dumps along, or near, the pre-existing 3 

surface and ultimately flow out at or near the dump toe as a new seep or spring.  Because the toes 4 

of the dumps are located at the very edge of the affected area, any water that flows from the toe 5 

of the dumps will travel off-site.  6 

 7 

Q. DOES DOGM AGREE WITH THIS? 8 

A. Yes.  DOGM stated that it is possible for water to migrate to the bottom of the dumps and 9 

then run out the toe and then downstream (Depo. pgs. 267-268). 10 

 11 

Q. HOW DOES THE MOISTURE CONTENT OF THE TAILINGS AFFECT THE 12 

INFILTRATION OF WATER THROUGH THE PITS AND DUMPS? 13 

A. Water will infiltrate through the tailings regardless of the moisture content when they are 14 

placed in the pits or dumps.  The only effect moisture content has on this process is how long it 15 

will take for water to reach the bottom of the pits or dumps.  If the initial moisture content of the 16 

tailings are low, it will take longer for precipitation to percolate through them; conversely, if the 17 

initial moisture content of the tailings are high, rainwater will percolate sooner.  As I discussed 18 

above, there is sufficient water available from precipitation alone to infiltrate through the tailings 19 

and reach the bottom of the pits or dumps.      20 

 21 

22 
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Q. WILL THE CHEMISTRY OF THE WATER CHANGE AS IT INFILTRATES 1 

THROUGH THE MATERIALS IN THE PITS AND DUMPS? 2 

A. Absolutely.  As precipitation migrates through the materials in the pits there will be an 3 

increase in total dissolved solids (TDS).  In addition, any residual chemicals from the processing 4 

of the tar sands that are mobile, will be transported with the migrating water through the pits and 5 

dumps. 6 

 7 

 8 

IV. GROUND WATER DISCHARGE PERMIT-BY-RULE DEMONSTRATION  9 

  10 

Q. WHAT IS THE DATE OF THE DEMONSTRATION SUBMITTED TO DWQ BY 11 

EER? 12 

A. February 21, 2008. 13 

 14 

Q. WHAT IS THE DATE OF THE NOI THAT WAS APPROVED ON SEPTEMBER 19, 15 

2009? 16 

A. May, 2009. 17 

 18 

Q. WAS THE NOI REVISED BY EER BETWEEN THE SUBMITTAL OF THE 19 

DEMONSTRATION AND THE SUBMITTAL OF THE NOI THAT WAS APPROVED BY 20 

DOGM? 21 

A. Yes.  In response to four reviews by DOGM, EER revised the NOI four times between 22 

February 21, 2008 and May, 2009. 23 
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Q. CAN YOU DESCRIBE SOME OF THE DIFFERENCES BETWEEN THE PLAN OF 1 

OPERATIONS AS IT WAS SUBMITTED TO DWQ IN THE DEMONSTRATION AND THE 2 

PLAN OF OPERATIONS AS IT WAS APPROVED BY DOGM? 3 

A. There are several significant differences, especially with regard to probable impacts.  4 

First, as I discussed above, the Demonstration (pgs. 5, 6) states that the tailings will be placed in 5 

the backfilled pits, whereas the NOI reports that tailings will also be placed in the dumps (pgs. 6 

20, 21, Figure 2a).  This is a significant difference because DWQ’s Permit-by-Rule 7 

determination did not even consider the dumps (and the tailings incorporated in them) as a 8 

potential source of ground water contamination.  Second, the Demonstration only mentions 9 

mining from a single 62-acre pit (pg. 4), whereas the NOI reports mining from two pits totaling 10 

93 acres (pg. 22) (50 percent larger than what EER reported to DWQ).  Third, the Demonstration 11 

reports two overburden/interburden disposal sites (approximately 25 acres each) (pg. 5); whereas 12 

the NOI reports that they will be 36 and 34 acres in size (pg. 22) (40 percent larger than what 13 

EER reported to DWQ).   14 

 15 

Q. IN YOUR OPINION, SHOULD DOGM HAVE RELIED ON THE PERMIT-BY-RULE 16 

DETERMINATION OF DWQ? 17 

A. No.  DWQ determined that the mine should have a de minimis effect on ground water 18 

quality.  However, because this determination was based on a plan of operations that underwent 19 

four significant revisions before DOGM approved it, and departed in significant ways from the 20 

plan of operations that was submitted to DWQ in the Demonstration, DOGM should have 21 

required a new determination from DWQ based on the plan of operations that DOGM approved.  22 

In addition, the DWQ letter of March 4, 2008 stated that “[i]f any of these factors change 23 
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because of changes in your operation or from additional knowledge of site conditions, this 1 

permit-by-rule determination may not apply and you should inform DWQ of the changes….”  2 

 3 

 4 

V. POTENTIAL IMPACTS TO SURFACE AND GROUND WATER SYSTEMS 5 

 6 

Q. WHAT DO THE UTAH RULES FOR LARGE MINING OPERATIONS REQUIRE 7 

WITH REGARD TO SURFACE AND GROUND WATER SYSTEMS? 8 

A. Rule R647-4-109 Impact Assessment requires that:  9 

The operator shall provide a general narrative description identifying 10 

potential surface and/or subsurface impacts.  This description will 11 

include, at a minimum:  12 

1. Projected impacts to surface and groundwater systems; ….. 13 

4. Projected impacts of the mining operations on slope stability erosion 14 

control, air quality, and public health and safety;  15 

5. Actions which are proposed to mitigate any of the above referenced 16 

impacts. 17 

 18 

Q. WHAT POTENTIAL IMPACTS COULD OCCUR TO SURFACE WATER 19 

QUANTITY AS A RESULT OF THE PROPOSED MINE? 20 

A. The mining operation will disturb a total of 213 acres.  Runoff from the site will be 21 

eliminated from the pits, plant area, roads, topsoil piles, and dump tops, which will be self-22 
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contained (NOI, pg. 36; SWPPP, pgs 15-16).  Thus, the total area that presently contributes 1 

runoff to the natural drainages will be reduced by about 187 acres (Knoop, pg. 4).   2 

 3 

Q. HOW WILL THIS AFFECT THE SURFACE WATER QUANTITY? 4 

A. There will be significantly less surface water flow in the intermittent and ephemeral 5 

drainages as a result of eliminating about 187 acres that currently contribute runoff.   6 

 7 

Q. HOW LIKELY IS IT THAT THESE IMPACTS WILL OCCUR? 8 

A.  In my opinion, these impacts are almost certain to occur.  I cannot imagine a scenario 9 

where runoff is eliminated from 187 acres and there is no impact on the downstream surface 10 

water system.  In addition, EER acknowledges that having a large portion of the mine area 11 

internerally draining will “[c]reate an impact on surface water quantity by removing run-off from 12 

the Main Canyon drainage basin…” (Bayer, pg. 6).  Furthermore, DOGM states that chances are 13 

there would be less runoff (Depo, pgs. 275-276). 14 

 15 

Q. DOES THE NOI CONTAIN A GENERAL NARRATIVE DESCRIPTION OF THIS 16 

PROJECTED IMPACT TO SURFACE WATER QUANTITY? 17 

A. No, the NOI does not contain a description of the potential impacts that will occur as a 18 

result of eliminating a significant area from contributing to runoff. 19 

 20 

Q. IS THERE A POTENTIAL FOR IMPACTS TO SURFACE WATER QUALITY? 21 

A. Yes.  As discussed above, seepage of precipitation through the tailings in the pits and 22 

dumps will occur.  This water will migrate down gradient as ground water and can reach the 23 
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surface at existing or new points of discharge (seeps or springs).  Once at the surface, this 1 

contaminated water can flow off-site in existing drainages and will impact downstream surface 2 

water quality. 3 

 4 

Q. IS IT YOUR OPINION THAT THERE IS A CONNECTION BETWEEN GROUND 5 

WATER AND SURFACE WATER? 6 

A. Yes. 7 

 8 

Q. DOES DOGM AGREE WITH THIS OPINION? 9 

A. Yes.  DOGM states that surface and ground water are related (Depo. pgs. 295-296). 10 

 11 

Q. DOES THE NOI CONTAIN A GENERAL NARRATIVE DESCRIPTION OF THIS 12 

PROJECTED IMPACT TO SURFACE WATER QUALITY? 13 

A. No, the NOI does not contain a description of the potential impacts that will occur as a 14 

result of contaminated water from the pits and dumps reaching the surface.   15 

 16 

Q. IS THERE A POTENTIAL FOR IMPACTS TO GROUND WATER QUANTITY? 17 

A. Yes.  As discussed above, there are shallow isolated perched aquifers that discharge to 18 

nearby seeps and springs.  EER clearly states that “[i]t is possible that the planned open pits will 19 

mine through and remove some isolated water bearing zones that provide recharge to seeps 20 

adjacent to the mine area….” (Bayer, pg. 11). 21 

 22 
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Q. DOES THE NOI CONTAIN A GENERAL NARRATIVE DESCRIPTION OF THIS 1 

PROJECTED IMPACT TO GROUND WATER QUANTITY? 2 

A. No.   3 

 4 

Q. IS THERE A POTENTIAL FOR IMPACTS TO GROUND WATER QUALITY? 5 

A. Yes.  As discussed above, seepage of precipitation through the tailings in the pits and 6 

dumps will occur.  As this water percolates through the tailings, there will be increases in TDS 7 

and any chemicals remaining from the processing of the tar sand.  This contaminated water will 8 

continue to migrate to existing ground water systems, or will establish new ground water 9 

systems. 10 

 11 

 Q. DOES THE NOI CONTAIN A GENERAL NARRATIVE DESCRIPTION OF THIS 12 

PROJECTED IMPACT TO GROUND WATER QUALITY? 13 

A. No.  EER assumes, without any data or analysis, that migration of water through the pit is 14 

not anticipated.  As discussed above, this unsupported assumption is in direct conflict with the 15 

published literature, field evidence, and the opinions of DOGM.  Furthermore, the 16 

Demonstration never considers the potential impact of migration of precipitation through the 17 

waste dumps.  As discussed, this Demonstration does not reflect the plan of operations approved 18 

by DOGM, and EER failed to even notify DWQ that tailings will be placed in the waste dumps. 19 

 20 

 21 

22 
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VI. RECLAMATION 1 

 2 

Q. WHAT IS 40-8-12 OF THE UTAH MINED LAND RECLAMATION ACT? 3 

A. That section discusses the objectives of mined land reclamation: 4 

40-8-12.  Objectives. 5 

The objectives of mined land reclamation are: 6 

(1) to return the land, concurrently with mining or within a reasonable 7 

amount of time thereafter, to a stable ecological condition compatible with 8 

past, present, and probable future local land uses; 9 

(2) to minimize or prevent present and future on-site or off-site 10 

environmental degradation caused by mining operations to the ecologic 11 

and hydrologic regimes and to meet other pertinent state and federal 12 

regulations regarding air and water quality standards and health and 13 

safety criteria; and 14 

(3) to minimize or prevent future hazards to public safety and welfare. 15 

 16 

Q. DOES THE NOI SAY THAT EER INTENDS TO COMPLY WITH THE UTAH 17 

MINED RECLAMATION ACT? 18 

A. Yes, in two places, EER commits to complying with 40-8-12.  First the NOI states “In 19 

order to ensure an environmentally safe and stable condition for the wildlife in the area that 20 

meets the objectives of the Utah Mined Land Reclamation Act 40-8-12, Earth Energy will leave 21 

safe, stable topography; establish native vegetation suitable for habitat; remove man-made 22 

structures, including tanks, ponds, etc.; and cause no degradation or harm to water 23 
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resources….” [emphasis added] (pg. 52).  Second, the NOI states that the intent of the 1 

reclamation is to meet the requirements of the Utah Rules at R647-4 and to meet the objectives 2 

of 40-8-12 of the Utah Mined Land Reclamation Act (pgs. 52-53). 3 

 4 

Q. DO YOU BELIEVE THAT THERE IS THE POTENTIAL FOR OFF-SITE 5 

DEGRADATION OF THE HYDROLOGIC REGIMES? 6 

A. Yes.  As discussed in detail above, I believe that there are potential impacts to both the 7 

water quality and quantity of surface and ground water systems.  The NOI does not contain 8 

information that these potential impacts will be mitigated by reclamation.  (In fact, for most of 9 

the potential impacts, the NOI does not even provide a narrative of the impact).   10 

 11 

Q. DO YOU BELIEVE THAT THERE ARE POTENTIAL IMPACTS TO SURFACE AND 12 

GROUND WATER SYSTEMS THAT WILL INHIBIT THE POSTMINING LAND USE? 13 

A. Yes.  Changes in the amount of surface and ground water available for wildlife could 14 

inhibit the stated post mining land use.  Ground water that discharges at seeps and spring could 15 

have degraded water quality and thus inhibit the use by wildlife.  In addition, degradation of 16 

surface water quality could similarly inhibit the use by wildlife.  Unfortunately, the NOI does not 17 

present even a discussion of these potential impacts to wildlife. 18 

 19 

Q. DO YOU BELIEVE THAT THE INSPECTIONS OF THE MINE SITE THAT ARE 20 

DESCRIBED IN THE NOI ARE SUFFICIENT TO DETECT AND EVALUATE IMPACTS 21 

TO THE HYDROLGIC SYSTEMS? 22 
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A. No.  The NOI states that the only “monitoring” that will be conducted during reclamation 1 

will be visual inspections focusing mostly on erosion and sediment control (pg. 53).  These 2 

visual inspections are incapable of detecting degradation of surface water flows, ground water 3 

discharges, surface water quality, or ground water quality and thus, DOGM and the public will 4 

have no means of assessing whether EER has complied with 40-8-12 or the R647 Rules.  The 5 

NOI contains no description of any monitoring, data collection, or analyses for any of the 6 

potential impacts discussed above. 7 

 8 

Q. ASSUMING THAT DOGM DID IMPLEMENT A DATA COLLECTION AND 9 

ANALYSIS PROGRAM, WOULD THAT ENSURE THAT THE RECLAMATION 10 

OBJECTIVES IN R647-4 AND 40-8-12 ARE BEING MET? 11 

A.  No, because there are no baseline data on surface or ground water quantity or quality that 12 

can be used for comparison to ensure that degradation to the hydrologic regime is being 13 

minimized or prevented.  14 

 15 

 16 

VII. EER’S FEBRUARY 8, 2011 LETTER TO DWQ 17 

 18 

Q. ARE YOU FAMILIAR WITH THE LETTER THAT EER SUBMITTED TO DWQ ON 19 

FEBRUARY 8, 2011? 20 

A. Yes. 21 

 22 

Q. WHAT IS YOUR UNDERSTANDING OF THE PURPOSE OF EER’S LETTER? 23 



22 

A. EER acknowledges that they have changed the chemical processing of the tar sands, the 1 

method of dewatering the tailings, and the size of the waste dumps.  In addition, EER informs 2 

DWQ for the first time that tailings will be placed in the waste dumps.  EER also acknowledges 3 

that there are springs in the lease area.  In spite of these changes and new information, EER 4 

requests that DWQ confirm that the Ground Water Discharge Permit-By-Rule status granted by 5 

DWQ on March 4, 2008 remains valid and in effect. 6 

 7 

Q. WHAT IS THE BASIS OF EER’S REQUEST? 8 

A. EER presumes that the DWQ determination on March 4, 2008 was based on only four 9 

factors and that none of the changes to the proposed operation affect those factors (EER, 10 

February 8, 2011).  First, this presumption is incorrect because DWQ’s determination was 11 

clearly based on EER’s representation at the time that tailings would only be placed in the 12 

backfilled pits and not also be placed in the dumps.  In addition, DWQ’s determination should 13 

have been based on a full review of all the information submitted to them by EER at the time, 14 

including a review of all the analytical data.   15 

 16 

Q. WAS DWQ’S MARCH 4, 2008 DETERMINATION BASED, IN PART, ON THE 17 

RESULTS OF ANALYTICAL TESTING OF THE LEACHATE FROM THE PROCESSED 18 

TAR SANDS? 19 

A. Yes.   20 

 21 

22 
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Q. IN THEIR FEBRUARY 8, 2011 LETTER, DOES EER PROVIDE DWQ WITH THE 1 

RESULTS OF ANALYTICAL TESTING THAT REFLECTS THE CHANGES IN THE 2 

CHEMICAL PROCESSING OF THE TAR SANDS? 3 

A. No.  They simply state that they have removed the stabilizer component from the 4 

cleaning emulsion used for the bitumen extraction.  In addition, EER only states that most of the 5 

reagent (D-limonene) used in the extraction process will be recovered.  They do not provide 6 

results of any testing to quantify the amount of the reagent that will be disposed of with the 7 

tailings. 8 

 9 

Q. WAS DWQ’S MARCH 4, 2008 DETERMINATION BASED, IN PART, ON THE 10 

UNDERSTANDING THAT TAILINGS WOULD ONLY BE PLACED IN THE PIT? 11 

A. Yes, this was expressly addressed in the DWQ March 4, 2008 letter: “[b]ased on these 12 

data, the tailings will be disposed by backfilling into the mine pit….”   13 

 14 

Q. WHAT DID EER REPORT TO DWQ IN THEIR FEBRUARY 8, 2011 LETTER WITH 15 

REGARD TO THE DISPOSAL OF THE TAILINGS? 16 

A. EER states that “[i]t is necessary to dispose of some processed sands and fines in the 17 

overburden/interburden storage areas….” [emphasis added]. 18 

 19 

Q. DO YOU BELIEVE THAT THIS STATEMENT ACCURATELY INFORMS THE 20 

DWQ OF THE INFORMATION THEY SHOULD CONSIDER IN A DE MINIMIS 21 

DETERMINATION? 22 

A. No, I believe that this statement is misleading.   23 
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Q. WHAT IS THE VOLUME OF TAILINGS THAT EER PROPOSES TO DISPOSE OF 1 

IN THE WASTE DUMPS? 2 

A. EER reports that the total volume of tailings that will be disposed of in the pits and 3 

dumps is approximately 5,127,000 cubic yards (NOI, pg.24).  The NOI does not give a 4 

breakdown of the percentage that will be placed in the pits or in the dumps.  However, the NOI 5 

reports that approximately half of the total amount of material that will be disposed of (tailings 6 

and overburden/interburden) will be put into the dumps (pg. 24).  Based on this proportioning of 7 

the material, a first approximation of the amount of tailings placed in the dumps would be about 8 

half of all the tailings, or approximately 2,563,000 cubic yards.  This is likely the upper limit of 9 

the volume of tailings in the dumps because the dumps may contain a higher percentage of 10 

overburden that is generated as the pit is initially developed.  Assuming that 25 to 50 percent of 11 

all the tailings generated will be disposed in the dumps, the volume would be approximately 12 

1,282,000 to 2,563,000 cubic yards.   13 

 14 

Q. IN YOUR OPINION, IS DWQ’S MARCH 8, 2008 DETERMINATION VALID? 15 

A. No.  EER has made significant changes to the plan of operation that was considered by 16 

DWQ in 2008.  These changes directly affect the basis of a de minimis determination and 17 

therefore the March 8, 2008 determination is not valid for the operation that EER now proposes.  18 

In addition, as discussed by Norris, the Demonstration upon which DWQ relied for the de 19 

minimis determination was flawed because of the improper analyses that were conducted to 20 

characterize the leachate from the tailings (pgs 21-27). 21 

 22 

23 
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Q. IN YOUR OPINION, DOES THE LETTER SUBMITTED TO DWQ BY EER ON 1 

FEBRUARY 8, 2011 PROVIDE ENOUGH INFORMATION FOR DWQ TO MAKE A NEW 2 

DE MINIMIS DETERMINATION? 3 

A. No, EER has failed to provide DWQ with the information necessary to evaluate the 4 

potential impacts on ground water quality.  First, DWQ must consider the results of appropriate 5 

analytical tests of the leachate that will be generated from the chemical processing that EER now 6 

proposes.  Second, DWQ must be informed of the actual quantity of the reagent (D-limonene) 7 

that will remain after the processing and that will be disposed of with the tailings in the pit and 8 

dumps.  Third, DWQ must be informed of the actual volume of tailings that will be disposed of 9 

in the waste dumps and an analysis of the potential for impacts to ground water quality from 10 

leaching of these tailing and the residual processing chemicals. 11 

 12 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 13 

A. Yes. 14 

 15 

 16 

 17 

_____________________________________ 18 

Elliott W. Lips, P.G. 19 

2241 E. Bendemere Circle 20 

Salt Lake City, Utah 84109 21 

(801) 599-2189 22 

elips@gbearthscience.com 23 
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Q.  PLEASE STATE YOUR NAME? 

A.  My name is Charles H. Norris 

 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION? 

A. I am a geologist with Geo-Hydro, Inc. (GHI), a Colorado corporation of which I am 

majority stockholder.  My office is located at 1928 E 14th Avenue, Denver, CO 80206. 

 

Q. WHAT IS YOUR EDUCATIONAL BACKGROUND? 

A. I received a B.S. with Honors and with distinction in geology from the University of 

Illinois at Urbana-Champaign in 1969.  I received an M.S. in geology from the University of 

Washington in Seattle.  In 1970 I enrolled in a PhD program in geology at the University of 

Illinois at Urbana-Champaign with a concentration in hydrogeology, where I completed course 

work and passed the preliminary examination on thesis research.  I did not finish or defend my 

dissertation.  During my M.S. and PhD studies I was supported by a National Science 

Foundation graduate fellowship. 

 

Q. BRIEFLY, WHAT IS YOUR EMPLOYMENT BACKGROUND? 

A. The first 15 years of my professional career, from 1972 through 1986, were in the 

petroleum industry.  I worked for several major corporations (Shell, Amoco International, 

Tenneco), a number of small and intermediate independent companies, and from 1982 to 1986 

owned and operated Emerald Gas and Oil.  Following that, I held a non-teaching faculty 

appointment 1987 to 1992 with the Laboratory for Supercomputing in Hydrogeology in the 
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Geology Department at the University of Illinois at Urbana-Champaign.  I then concentrated on 

consulting in geology and hydrogeology, first as Director of Hydrogeology in Denver for what 

was then HydroSearch (now part of Geotrans) and, since 1994, as founder and owner of GHI.   

 

Q. WHAT TYPE OF WORK DO YOU DO WITH GHI? 

A. I provide consulting services in geology and hydrogeology.  Through the years I have 

specialized in hydrogeology, with particular training and experience in geochemistry and 

modeling of both flow and water quality.  My client mix has included local citizens’ groups, 

regional and local environmental organizations, hard rock and coal mining companies, utility 

companies, other consulting companies, and municipal, state, and federal agencies.  Technical 

projects have included permitting, review of permit applications, water resource development, 

expert testimony, and contamination delineation, forensics, and remediation. 

 

Q. DO YOU HOLD ANY LICENSES OR REGISTRATIONS, AND, IF SO, WHERE? 

A. I have been a licensed Professional Geologist in Utah since 2003.  I am also licensed or 

registered as a Professional or Certified Geologist in Wyoming, Illinois, Indiana, Pennsylvania, 

Kentucky, Wisconsin, and Virginia. 

 

Q. DO YOU HOLD MEMBERSHIPS IN ANY PROFESSIONAL ORGANIZATIONS? 

A. I am a decades-long member of both the National Ground Water Association and the 

Colorado Ground Water Association (CGWA).  I am currently a Board member of CGWA and in 

years past have served as Vice President and President. 
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Q. COULD YOU DESCRIBE GENERALLY YOUR EXPERIENCE IN PROVIDING 

EXPERT TESTIMONY? 

A. I have testified before municipalities, counties, various State Boards, Colorado Water 

Court, a Federal administrative hearing, and Federal District Courts.  In the spring of 2010, I 

testified at a deposition and hearing before the Utah Board of Oil, Gas and Mining (Board) in the 

Alton Mining appeal. 

 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 

A. I am testifying on behalf of Living Rivers. 

 

II. PURPOSE AND SUMMARY OF TESTIMONY 11 

12 
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19 
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22 

23 

 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

A. The purpose of my testimony is to provide expert review and opinions pertinent to 

portions of the Board’s consideration of the petition filed by Living Rivers appealing the 

approval by Division of Oil, Gas, and Mining (DOGM) of the Earth Energy Resources (EER) 

Notice of Intent to Commence Large Mining Operations, M0470090 (NOI). 

 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 

A. The NOI submitted by EER should not have been approved.  The NOI is not yet 

complete and accurate, despite repeated reviews by DOGM staff.  Key elements of the approval 

result from acceptance by DOGM staff of unsubstantiated assertions by EER to State agencies.  

Elements of the approval result from acceptance by DOGM staff of assertions by EER that rely 
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upon outdated and/or irrelevant concepts, methodologies, or protocols now known to be 

irrelevant for the applications for which they are used in the NOI.  Elements of the approval 

result from acceptance by DOGM staff of assertions by EER that are contradicted by the data 

proffered by EER in support of the NOI. 

 

My testimony will focus on three areas where these deficiencies and insufficiencies are 

most evident.  First, my testimony will address the process materials and methods for extracting 

the bitumen from the ore rock.  Second, I will testify to the certainty that leachate will be 

generated in and from the waste rock – both processed ore rock and interburden/overburden 

waste rock (IBOB) – and that the leachate will migrate from the mine and impact ground and/or 

surface water as a result.  Finally, I will testify that the NOI, and the data it incorporates, 

provides no information relevant to the characteristics of the leachate that will form and no 

information from which EER, DOGM, other Utah agencies, or the public can divine the 

composition of the leachate.  

 

III. MATERIALS REVIEWED AND RELIED UPON 16 

17 

18 

19 

20 

21 

22 

23 

 

Q. UPON WHICH MATERIALS DO YOU RELY IN FORMULATING THE OPINIONS 

TO WHICH YOU TESTIFY? 

A. Materials upon which I rely fall into four general categories.  First, I rely on the 

application materials and decision documents from Utah agencies relating to the submission and 

approval of the NOI.  All of these documents were provided to Living Rivers by DOGM.  

Second, there are materials from the general body of traditionally published technical and 

5 
 



1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

12 

14 

15 

16 

22 

scientific articles and research pertinent to the issues in this proceeding.  Third, there are general, 

web-published materials to improve my understanding of the extraction process proposed for the 

intended mining.  Fourth, there is the collective body of information and understanding that 

constitutes personal education and experience.   

 

Q. WITH RESPECT TO THIS FIRST CATEGORY OF MATERIALS, WHAT AGENCY- 

AND NOI-RELATED MATERIALS DID YOU REVIEW AND RELY UPON TO 

FORMULATE THE OPINIONS TO WHICH YOU TESTIFY? 

A. These materials include the following: 

1. 20070824 Analyses Reports by American Western Analytical Laboratories (AWAL) to EER 10 

for samples from Asphalt Ridge, with related email traffic. (20070824 AWAL to EER).  

20070824 is the year, month and day of the document 

2. 2008103 EER NOI, edited for public review, with large portions of data and discussion 13 

withheld as confidential.  Neither EER nor DOGM would release any “confidential” 

information to Living Rivers.  As a result, I was not able to review any of the confidential 

information that was allegedly included in or cited by the NOI. 

3. DOGM approval of EER NOI 17 

4. 20080222 EER “PR Spring Operation ...Permit-by-Rule Demonstration” (PBR Demo), text. 18 

5. 20080324 DWQ Permit-by-Rule determination (DWQ PBR) 19 

6. 20110103 EER Response to 1st request for production (EER 1st Resp) 20 

7. 20110104 email from Machlis to Dubuc (20110104 email) 21 
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Q. WITH RESPECT TO THE SECOND CATEGORY OF MATERIALS, WHAT 

PUBLISHED TECHNICAL AND SCIENTIFIC MATERIALS DID YOU REVIEW AND RELY 

UPON TO FORMULATE THE OPINIONS TO WHICH YOU TESTIFY? 

A. These materials include the following: 

1. 20061212 Helms and Thorneloe, Developments in Leach Testing 5 

2. 20030618 Dzombak, Science Advisory Board of USEPA, TCLP Consultation Summary 6 

3. 20080700 Sanchez, Kosson, et al., Characterization of CCR …, EPA/600/R-08-77 7 

4. 20091200 Kosson, Sanchez, et al., Characterization of CCR …, EPA/600/R-09-151 8 

5. 20030512 Helms, Background Discussion for SAB Consultation on Leach Testing 9 

6. 2003/06/03 Al-Abed, Summary of ORD Research Plan on the Leaching of Metals from …, 10 

EPA Office of Research and Development 11 

7. Al-Abed, Roadmap for Current and Long-Term Research on Waste Leaching, USEPA Office 12 

of Research and Development 13 

8. 20091009 Thorneloe, Kosson, et al., Improved Leaching Test Methods …, Proceedings. 14 

9. 20020000 Kosson, van der Sloot, et al., An Integrated Framework for Evaluating Leaching in 15 

Waste …, EPA-HQ-RCRA-2009-0640-0060 16 

10.20030617 Thorneloe, Application of Leaching Protocol to …, US EPA Office of Research and 17 

Development 18 

 

Q. WITH RESPECT TO THE THIRD CATEGORY OF MATERIALS, WHAT GENERAL, 

WEB-PUBLISHED MATERIALS DID YOU REVIEW AND RELY UPON TO FORMULATE 

THE OPINIONS TO WHICH YOU TESTIFY? 
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1 A. These materials include the following: 

1. http://www.earthenergyresources.com/technology.htm  2 

2. http://www.earthenergyresources.com/faq.htm  3 

3. http://www.earthenergyresources.com/current_news_28.htm  4 

4. http://www.allbusiness.com/business-planning-structures/starting-a-business/1132222-1.html  5 

5. http://repository.icse.utah.edu/dspace/bitstream/123456789/5230/1/Snarr_OilSands_09.pdf  6 

6. http://www.canadianminingjournal.com/issues/story.aspx?aid=1000386577  7 

7. http://www2.macleans.ca/2010/06/24/another-alberta-apocalypse/  8 

8. http://www.globe-net.com/articles/2010/september/15/canadian-energy-start-up-at-centre-of-9 

us-oil-sands-fight.aspx?sub=15  10 

9. http://www.peteducation.com/article.cfm?c=2&aid=2281 11 

10. http://en.wikipedia.org/wiki/Limonene#Safety  12 

13 

14 

15 

16 

17 

18 

Q. WITH RESPECT TO THE FOURTH CATEGORY OF MATERIALS, WHAT ASPECTS 

OF YOUR EXPERIENCE AND EDUCATION DID YOU PARTICULARLY RELY UPON TO 

FORMULATE THE OPINIONS TO WHICH YOU TESTIFY? 

A. Most relevant to my evaluation of EER’s proposed mining and waste disposal are my 

years of experience working with and on waste characterization, geochemical modeling, mine 

permitting and remediation, site characterization, and water resources in the arid west.  In 

addition, I relied upon the following treatises: Groundwater by Freeze and Cherry, Aqueous 19 

20 

21 

22 

Environmental Geochemistry by Langmuir, and Geochemical Reaction Modeling by Bethke. 
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Q. DO THE DOCUMENTS YOU HAVE REVIEWED PROVIDE A CLEAR AND 

DISTINCT UNDERSTANDING OF THE MATERIALS AND PROCESS(ES) THAT WILL BE 

USED TO EXTRACT THE BITUMEN FROM THE ORE ROCK AT THE PROPOSED MINE-

MOUTH PROCESSING TRAIN? 

A. Unfortunately, they do not. 

 

Q. COULD YOU EXPLAIN WHAT YOU MEAN? 

A. The materials that I reviewed pertinent to the extraction process include the NOI, the 

PBR Demo, and the above-cited web-published documents and articles about the Ophus Process, 

EER's commercial and public term for the extraction process.  Collectively, these documents 

appear to provide a fairly clear and consistent picture of the process(es) used to extract the 

bitumen from the ore rock.   

 

Particular to the process to be used at the EER site, there is no information that identifies 

the chemical(s) that is (are) to be used is (are), and the vocabulary used to describe the 

chemical(s) is inconsistent from one publically available source to another and even within some 

sources.  An understanding or prediction of the impact to human health and the environment by 

the chemical(s) used to extract the bitumen is difficult when the specific chemical(s) are not 

identified and such basic characterization of the chemical(s) as Material Safety Data Sheet(s) 

(MSDS) is withheld.  It also appears that the chemical(s) to be used, if not details of the 

process(es), are a moving target and have changed over time. 
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Q. WHAT ARE SOME OF THE TERMS USED TO DESCRIBE THE CHEMICAL(S) 

USED FOR EXTRACTING THE BITUMEN? 

A. Within the NOI, there is appears to be a distinction between an extracting chemical and 

an emulsion that is used for the actual extraction.  An emulsion is an intimate blend of two 

liquids that remain maintain separate phases, but can move and flow as a single fluid.  

Vinaigrette is an example of an emulsion.  The extracting chemical is alternatively described as a 

solvent, a cleaning chemical, and a process chemical.  The extracting chemical is characterized 

as stable, colorless, volatile, negligibly soluble in water, combustible and explosive.  This 

extracting chemical is required to be blended with unknown, uncharacterized additives to form a 

cleaning emulsion or the cleaning emulsion form.  The emulsion is characterized as non-

explosive and of low flammability.  It is also acknowledged that the emulsion has not been 

established to be biodegradable. 

 

Within the PBR Demo, the descriptive language is similar to that in the NOI.  It describes 

a cleaning emulsion that is insoluble in water, that rapidly evaporates and that may not be 

biodegradable.  An MSDS for the emulsion purportedly was provided to Division of Water 

Quality (DWQ) but has not been provided to the public.  In addition to cleaning emulsion, 

descriptive terms include cleaning chemical, cleaning agent, and flammable process chemical. 

 

The representation of the extracting agent to the general public through the EER website 

and industry news outlets is substantially more varied.  Language includes proprietary catalyst, 

Ophus catalyst, catalyst, environmentally friendly extraction chemical, biodegradable solvent, 
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proprietary solvent, agricultural by-product, biodegradable and environmentally friendly 

chemical, and citrus-based solvent.   
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Q. WHAT IS THE SIGNIFICANCE OF BLENDING ADDITIONAL CHEMICALS TO 

FORM A CLEANING EMULSION? 

A. The NOI and the PBR Demo describe bonding between the extraction chemical and the 

bitumen during extraction.  Separation of the extracted bitumen from the process stream 

simultaneously removes the bound extracting chemical from the process stream.  The removal of 

the extracting chemical from the process water as bitumen is extracted correspondingly reduces 

its concentration in post-extraction water.  The NOI and the PBR Demo do not describe the fate 

of the chemical additives.  Presumably the additives remain in the post-extraction water at their 

full concentrations.   

 

Much of the post-extraction water is recycled for reuse.  However, a significant portion, 

around 116 gallons per minute (gpm), is entrained within the spent ore rock and disposed of in 

the mine.  While the extraction chemical will be partially depleted within the disposed water, the 

disposed water will still contain the full strength of the emulsion-creating additive(s).  The 

impacts of these additives to water, the environment, livestock, or even human health cannot be 

quantified until the compositions, concentrations and characteristics of the emulsion-creating 

chemical(s) are released. 

 

Q. WHAT DID YOU MEAN WHEN YOU INDICATED THE EXTRACTION PROCESS 

WAS A MOVING TARGET? 
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A. EER apparently no longer will use the extraction process that is described in the NOI and 

PBR Demo.  In its response to discovery production requests (EER 1st Resp), EER asserted that 

the use of an emulsion is now “unnecessary and will not be used as part of the Ophus process.”  

As described in the NOI, the emulsion was “required” and at least served the purpose of 

converting the extraction chemical from a liquid that was highly volatile, flammable, and 

explosive into a fluid that was much less volatile and non-explosive.  If one assumes EER did 

know the characteristics of the extraction chemical at the time the NOI was written, either EER 

is now willing to accept previously unacceptable work place risks, or the process is using a 

different extraction chemical, one with different chemical and physical properties. 

 

In a follow-up reply to Living Rivers’ request for clarification of EER’s discovery 

response (20110104 email), EER stated, “Earth Energy does intend to use the terpene component 

in the Ophus process, but Earth Energy no longer intends to use a separate stabilizer in the 

Ophus process.”  It is unclear what “the terpene component” is and its relationship to the original 

extracting chemical.  If it is the same compound, then EER apparently is for some reason more 

comfortable with its dangers. 

 

Q. DOES THE TERM “TERPENE COMPONENT” PROVIDE ANY INSIGHT INTO THE 

NATURE OF THE ACTIVE CHEMICAL IN THE EXTRACTION PROCESS? 

A. The use of the term “terpene” narrows somewhat the range of speculation regarding the 

“magic ingredient” used in the Ophus Process, but it still leaves a wide range.  Terpenes are 

hydrocarbon chains that can be biologically produced by a variety of plants.  They serve as 

structural components in a wide variety of complex molecules.  Among organic chemicals 

12 
 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

containing terpene(s) are fragrant light organic oils produced by fruits, including citrus fruits.  

Thus, the oblique references from the EER website and quotes in industrial press to an 

agricultural by-product, and to the citrus-based solvent are consistent with the terpene 

component.  Much of the language used to describe the active extraction chemical is consistent if 

the chemical now being used in the Ophus Process is a form or mix of oils from citrus peals. 

 

Q. WHAT MIGHT BE THE GENERAL CHARACTERISTICS OF THE EXTRATION 

CHEMICAL IF IT IS A FORMULATION OF CITRUS OILS? 

A. The chemical characteristics of each citrus oil will vary some from other citrus oils.  

Generally, citrus oils are highly flammable, highly volatile, and explosive.  They are also quite 

fragrant.  One commonly used citrus oil extract (from orange peel) is D-limonene  (CAS number 

5989-27-5).  It is used as industrial solvent, as household cleaning fluid, and in cosmetics.  It is 

also used as an insecticide.  Citrus oil extracts (limonene and linlool) are lethally toxic to 

household pets, to cats more so than dogs.   If the Ophus Process active ingredient is citrus oil, or 

a derivative thereof, it should be taken seriously as both as a work place and toxicity risk.  The 

NOI is mute on both issues. 
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V. POTENTIAL FOR LEACHATE GENERATION 18 
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Q. WHERE WILL PROCESSED ORE ROCK BE DISPOSED AT THE MINE? 

A. It will initially be co-disposed with IBOB outside the mine pit.  Once the mine 

excavation is sufficiently large, the processed or rock will be disposed within the pit. 
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Q. WHAT IS THE REPRESENTATION BY EER OF THE WATER CONTENT IN THE 

PROCESSED ORE ROCK? 

A. Within the NOI and the PRP Demo, EER provides various numeric estimates of the water 

content of the processed ore rock as percent water.  The range of water content is generally 

within the range of 10 to 20 percent.   

 

The most commonly used qualitative phrase is that the processed ore rock will be damp 

or damp-dry.  The perception of low water content in the disposed processed ore rock is further 

developed in the web-published commentary as well, using the terms dry tailings, damp-dry, no 

wet tailings, and damp. 

 

Q. WHAT ARE THE IMPLICATIONS OF THE EER REPRESENTATIONS OF WATER 

CONTENT WITH RESPECT TO LEACHATE GENERATION? 

A. The numeric quantification of the water content in the processed ore rock is inconsistent 

with the qualitative verbal description.  The numeric characterization describes high water 

content and the verbal characterization describes low water content.   

 

If the processed ore rock contains substantial water at the time of disposal, that water can 

migrate to the bottom of the disposed mass and leachate generation begins immediately.  The 

higher the water content in the disposed waste, the higher the volume of immediate leachate 

generation and the sooner migration will occur from the disposal area.  If the processed ore rock 

contains little water, leachate formation and migration from the disposal area will develop only 

after sufficient non-process water enters the disposal area allow migration. 
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Q. LET’S EXAMINE EACH OF THOSE CHARACTERIZATIONS.  IS THE “DAMP-

DRY” CHARACTERIZATION OF THE PROCESSED ACCURATE? 

A. No, absolutely not. 

 

Q. WHY NOT?   

A. The quantitative data in the NOI and the PBR DEMO do not characterize a dry or even 

relatively dry waste.  The data, in fact, document porous, unconsolidated sediment that is 

virtually saturated completely with water. 

 

Consider the data presented in both the NOI and the PBR Demo.  A daily run of 2000 

barrels of extracted bitumen processes 3000 to 3500 tons per day of ore rock (NOI, p. 16).  The 

bitumen recovered from the ore rock constitutes 10-12% by weight of the ore rock (NOI p.14).   

If the average, 11%, is used to characterize the bitumen recovery, processing 3000 to 3500 tons 

per day produces 2670 to 3115 tons per day of spent ore for disposal.   

 

Water consumption (entrained moisture with the processed ore being disposed in the 

mine) for a production run of 2000 bbl/d of product is 116 gpm (NOI, p. 17), or 167,040 gallons 

per day (gpd).  This is equivalent to 668 tons/day of water being disposed in the mine.  

Combining the water and processed ore waste streams, the daily total disposal is between 3338 

and 4663 tons, of which water is 668 tons.  These daily-run estimates generate a mass-based 

water content in the processed ore rock of between 20% and 14%, verifying both the numeric 

values reported in the NOI and verifying that the reported values in the NOI are mass-based 

water content values. 
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Water movement through sediments is a function of the portion of pore spaces occupied 

by water.  It is not a function of the relative masses of rock and water.  To appreciate how wet 

this waste stream is, the mass-based water content must be converted to volume-based water 

content.  Based upon mass ratios, there is between 4.0-fold and 4.7-fold as much rock as there is 

water; i.e., water is a significant but minor mass component of the waste.  But, the rock fraction 

is characterized as predominantly quartz, which has a specific gravity of 2.65.  Water has a 

specific gravity of 1.  Converting the mass ratios to volume ratios, there is only between 1.5-fold 

and 1.8-fold as much rock volume as there is water volume.   

 

These volume ratios between sand and water document water-filled porosity of a very 

unconconsolided sand (35% + porosity).  They do not represent damp-dry sediments, and they 

become damp-dry to touch only because water does free-drain away from the surface almost 

immediately, like a wave into beach sand.  One can readily build a sand castle at a real beach, 

forming damp-dry sand into turrets minutes after water from the last wave has ebbed away.  No 

one would reasonably postulate the beach sediment as anything other than the upper surface of a 

free-draining system. 

 

Q. IS THERE ANY EVIDENCE IN THE RECORD THAT DEMONSTATES THAT THE 

PROCESSED ORE ROCK DATA SHOW HIGH SATURATIONS AND FREE-DRAINING 

POTENTIAL FOR THE WATER ENTRAINED WITH THE PROCESSED ORE ROCK, AND 

IF SO, WHERE? 
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A. Yes, there is.   In August 2007, EER sent ore and processed ore samples to AWAL of a 

variety of analyses (20070824 AWAL to EER).  On the day of shipping, August 8, 2007, Barclay 

Cuthbert (EER) emailed Lynn Turner (AWAL) describing the shipment.  That email said in part, 

“The processed sand and processed fines samples contain significant percentages of water (up to 

22%) and some separation of the water from the sand matrix typically occurs after the sand or 

fines samples have sat for a period of time.” 

 

Q. WHAT IS THE SIGNIFICANCE OF THE PLACEMENT OF FULLY SATURATED 

SEDIMENTS IN THE DISPOSAL AREAS OF THE MINE? 

A. It means there is a high volume of mobile water being transported into the waste disposal 

areas along with the solid waste.  Not only is the water immediately available to react with the 

solid wastes forming leachate, there is no waiting time of years or decades to reach a mobile 

saturation.   The initial mobile water is introduced with the spent ore rock in sufficient volume to 

be immediately mobile and migrate as leachate, whether downward through the bottom of the 

mine pit or laterally over the lip, depending on the pit configuration. 

 

Q. WHAT IS THE EER REPRESENTATION OF WHERE OR HOW LEACHATE WILL 

MIGRATE FROM THE SITE? 

A. The EER representation of migration from the intended mine is that it will not migrate 

from the site.  The EER representation assumes that little or no entrained water will be placed in 

the mine and much of what is placed there will evaporate during or immediately following 

placement.  EER represents that precipitation in the area of the mine is so limited that the water 

will virtually all be lost to evaporation, uptake by reestablished vegetation after reclamation or 
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run-off as surface discharge after reclamation.  EER further represents that were some amount of 

water were to infiltrate, it would be trapped within the confines of the pit due to the design of the 

pit so that the bottom of the pit is always below the rim.  Finally, EER represents that the low 

permeability of the native strata under the mine would preclude downward migration as 

groundwater. 

 

Q. IS THAT REPRESENTATION ACCURATE OR POSSIBLE, AND IF NOT, WOULD 

YOU PLEASE EXPLAIN? 

A. No, the representation is neither accurate nor possible.  The issue would not be whether 

leachate would leak and migrate, only when.  Even the proverbial de minimus infiltration rate 

will produce sufficient saturation to migrate given sufficient time.  That water will migrate from 

the bottom of the pit if there is sufficient head and permeability.  If water cannot move through 

the floor of the pit, eventually water levels within the closed pit will reach a low point on the rim 

of the excavation and lateral migration from the pooled leachate will begin. 

 

However, hypothetical consideration of the EER representation is unnecessary, because 

its assumptions are clearly inappropriate.  As described earlier in my testimony, the disposed 

waste is so waterlogged that the pit of the mine will be filled with water (leachate) virtually as 

fast as the pit is filled with processed ore rock.  Migration through the bottom or sides of the pit 

can start virtually immediate.  If process water is introduced faster than it can infiltrate through 

the bottom and sides, water levels within the pit will rise high enough to migrate over the lip.  

Before this, however, water-bearing processed ore is being disposed outside of the pit.  Water 

draining from this processed ore need not collect to any height to migrate away from the disposal 
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area. 

 

Q. ARE THERE DATA TO SUGGEST THAT INFILTRATION OF WATER FROM THE 

BASE OF THE MINE THROUGH NATIVE STRATA IS POSSIBLE AND WOULD YOU 

PLEASE EXPLAIN YOUR ANSWER? 

A. Yes, there are such data.  Evidence of the opportunity for water to migrate through the 

native strata is found in both the NOI and the PRP DEMO.  Both documents describe springs and 

seeps in the vicinity of the intended mining and the hydrologic conditions under which they 

occur.  The springs demonstrate shallow hydrologic flow systems that can only exist if there are 

pathways for precipitation that fall in the area to migrate into the native strata and laterally to 

discharge where seeps and springs are located.  The characterization of the intended mining area 

is deficient in that little if any effort was made to establish site-specific shallow characteristics.  

But, the data from the general area proposed for mining leaves no doubt that there are pathways 

at the surface for migration into and through the native strata. 

 

Q. IS THERE EVIDENCE THAT INFILTRATION DOWNWARD THROUGH NATIVE 

STRATA IS PROBABLE AND WOULD YOU PLEASE EXPLAIN? 

A. Yes, I believe there is.  The NOI and the PRP DEMO both describe the intent to line 

holding ponds with synthetic (HDPE) liners, for the express purpose of preventing water loss 

due to infiltration into the native strata beneath the ponds.  The documents are explicit that the 

liners are not for water quality or pollution control, only for infiltration control.  The use of 

synthetic liners for ponds is not cheap; the cost would not be incurred unless there were a real 

perceived need that such infiltration would likely occur.  It is a reasonable presumption that this 
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expense is budgeted because of EER's full expectation is that without synthetic liners, ponds at 

this mine would not hold water. 

 

Q. WILL LEACHATE BE GENERATED AT THE SITE, AND, IF SO, WHEN? 

A. Yes leachate at this mine.  It will be generated on the first day that processed ore rock 

with entrained process water is placed on the site, and every day thereafter. 

 

Q. WHAT WILL BE THE FATE OF ANY LEACHATE THAT IS GENERATED AT THE 

SITE? 

A. The leachate will migrate away from the intended mine as soon as it finds an available 

pathway and there is a hydraulic gradient to move it through that pathway.  Since free-draining 

water will exist in the processed ore rock at the time of disposal, vertical migration downward 

will begin immediately.  Lateral migration will occur as soon as a lateral migration path is 

available.  Because the processed ore rock is so fully saturated, lateral migration from the intend 

mine can be expected soon after waste levels within the pit find a pathway either into underlying 

or adjacent strata or reaches the elevation of the lip of the pit. 

 

Q. CAN THE LOCATION, TIMING, AND RELATIVE MAGNITUDE OF ANY 

LEACHATE MIGRATION FROM THE SITE BE PREDICTED? 

A. Unfortunately, due to the lack of site-specific characterization of hydrogeology and mine 

configuration, specifics cannot be provided with respect to identifiable paths of migration, 

projected times of migration, or the relative importance of vertical to lateral migration.  Without 

the site-specific characterization, there cannot be and there is no monitoring program that will 
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timely confirm the migration.  So, even though leachate migration begins immediately, EER, 

DOGM, the public, and the environment will have to wait until any problems are evident, when 

and where they become evident. 
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Q. HAVE YOU REVIEWED THE LEACHING TEST DATA PROCURED BY EER AS 

PART OF IT'S PREPARATION OF THE NOI AND THE PBR DEMO? 

A. Yes, I have.  I have reviewed the 2005 analytical data from PR Spring as it is presented in 

the PBR DEMO.  I have reviewed the 2007 analytical data as it is presented in the PBR DEMO 

and reviewed it in the analyses reports from AWAL to EER for the Asphalt Ridge samples 

(20070824 AWAL to EER).  Included with the latter analyses were email communications 

related to the samples and the analyses. 

 

Q. PLEASE SUMMARIZE YOUR ANALYSIS OF THIS ANALYTICAL DATA? 

A. The tests that EER had run for waste and leachate characterization in 2005 and 2007 are 

remarkable primarily in the number and variety of ways that they were improperly conducted. 

 

Q. IN WHAT WAY WERE THESE TESTS IMPROPERLY CONDUCTED? 

A. Properly conducting these requires that the analyses be performed prior to the expiration 

of applicable holding times.  It requires that the laboratory analyses be performed correctly and 

reported at concentration levels that are of interest.  As described in the PBR DEMO (pp. 8-12), 

these procedures were not generally followed. 
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As a result of the failure to follow appropriate procedures in both the 2005 and 2007 

sampling programs, few defensible data were produced.  Volatile and semi-volatile organic 

analyses were compromised by air space in sampling jars, exceeding holding times getting the 

samples to the laboratory, or exceeding holding times at the laboratory.  Some metal analyses 

could not be compared against a desired standard because the reporting limits for the tests 

exceeded the standard of comparison.  An analysis for Total Dissolved Solids (TDS) specifically 

requested by DWQ could not be used because the test was run using inappropriate methods.  

With respect to TDS, EER acknowledges, “The expected TDS of leachate that might develop 

from the processed oil sands is not known, …”  Although TDS is a major consideration in a 

determination of permit-by-rule, EER did submit its demonstration without it. 

 

Q. WHAT DO THESE ANALYSES CONVEY ABOUT THE LEACHATE THAT WILL 

FORM AT THE PROPOSED MINE? 

A. Nothing.  Nor could they have.  Even had the sampling, sample preservation, holding 

times, analytical methods, reporting units and detection limits been performed properly, these 

analyses would convey nothing about the leachate that will form in the disposed wastes at the 

intended mine.  These tests were not designed to simulate field leachate concentrations, are not 

capable of simulating field leachates and are not appropriately used for that purpose. 

 

Q. IS THE TCLP THE TEST DESIGNATED BY USEPA FOR DETERMINING 

LEACHATE COMPOSITION? 

A. No, it is not.  It is the specified test protocol to determine whether a waste is “hazardous 
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by characteristic” for a limited list of constituents with respect to management of that waste 

under the rubric of Subtitle C or Subtitle D of RCRA.  It was developed for that purpose and it is 

useful for that purpose. 

 

Through the years, a myriad of other uses for the TCLP, and for derivatives of the TCLP 

such as the SPLP or the ASTM shake test.  Although uses of the TCLP and its derivatives can be 

defensible for indexing and screening purposes analogous to that of the hazardous waste 

screening, these tests cannot appropriately be used for estimating leachate that will form in 

wastes disposed in the environment.  The tests simply are incapable of doing that. 

 

Q. IS IT GENERALLY RECOGNIZED THAT THE TCLP/SPLP TESTS CANNOT 

PREDICT LEACHATES THAT FORM IN THE FIELD? 

A. It is becoming generally recognized that TCLP/SPLP tests cannot predict leachates that 

form in the field, and certainly at the federal level the limitations of these tests in that respect 

have been recognized.  For years, mining regulators have known that a test like the TCLP cannot 

assess leachates that will develop in spoil or tailing wastes that contain reactive minerals, for 

example.  Certainly, a coal mining application that proposed to use the TCLP or SPLP as a 

predictor of the potential acid mine drainage would be summarily rejected. 

 

The limitations of the TCLP and derivative tests have been known and described by the 

Science Advisory Board of the U.S. EPA since the early 1990s.  In part due to the increasing 

concern over placement practices for coal combustion waste (CCW), the dissemination of data 

about and appreciation of the limits have increased.  EER’s lab is clearly aware of limitations of 
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the SPLP test.  In the 20070723 email from Pat Noteboom (AWAL) to Barclay Cuthbert (EER), 

AWAL made it clear that, “SPLP alone is ambiguous.  It is a leaching procedure which must be 

followed up [with] an analysis.” 

 

In Section III of my testimony, I have provided a number of published technical and 

scientific references that address the limitations as they are understood today. 

 

Q. HAS THE U.S. EPA ESTABLISHED A TEST PROTOCOL FOR PREDICTING FIELD 

LEACHATE COMPOSITIONS THAT WILL FORM AT DISPOSAL SITES? 

A. It has not yet done so.  It provides a guideline in the risk assessment of CCW disposal 

facilities at power plants with respect to which types of data are most reliable with respect to 

estimating leachate compositions.  The data source deemed most reliable is the sampling of field 

leachate from an existing disposals location of the waste itself, if such a disposal site exists.  The 

data deemed least reliable are TCLP/SPLP analyses.  The current approach emphasizes the use of 

leaching tests with high solid to liquid ratios and/or long duration tests because such conditions 

are likelier to allow equilibrium reactions to develop, as they do in the field. 

 

Q. HOW CAN ONE REACH SOME UNDERSTANDING OF LEACHATES THAT MAY 

FORM IN THE FIELD AT A FACILITY LIKE THAT AT THE PROPOSED MINE? 

A. An evaluation of six steps can produce in-depth understanding of the leachate that is 

likely to form.  The first step is an elemental bulk analysis of the waste materials involved.  For 

the proposed mine, this would include the processed sand and fines of ore rock and the IBOB.  

The second step is a mineralogical analysis of the waste materials to determine the phase 
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distribution of elemental composition.  For example, it is important to understand whether sulfur 

is found in organic sulfates or in metal sulfides to project weathering impacts.  The third step is 

to analyze fully the process water that will be initially entrained in the waste.  The fourth step is 

a leaching test attempting to simulate site-specific conditions to assess initial leachate 

composition.  A multi-pass, column leaching test might be appropriate.  The fifth step would be 

an analysis of any receiving waters for migrating leachate.  The final step would be computer 

simulations of the effects of time dependent changes in the waste, such as those resulting from 

oxidation and weathering of the waste. 

 

Q. ISN'T THE ASSESSMENT SEQUENCE YOU DESCRIBE FAR BEYOND ANYTHING 

DONE TODAY TO FOR SIMILAR ACTIVITIES, AND FAR TOO EXPENSIVE? 

A. Properly designed and run, this leachate characterization would not be substantially more 

expensive that what was done for this operation, which produced little or no usable data of any 

kind and no understanding of expected leachate composition. The proposal would have the 

benefit of producing information that could be used and relied upon to demonstrate short-term 

and long-term environmental protection and regulatory compliance.  The proposal includes 

efforts that are typically undertaken as part of waste management design plans at, for example, 

hard rock mines with sulfide-bearing ores. 

 

Q. WHAT TYPES AND LEVELS OF CONTAMINATION CAN ONE EXPECT AT THE 

PROPOSED MINE DUE TO THE EXTRACTION CHEMICALS? 

A. Presently the information about the composition(s) or concentrations of the extraction 

chemical and/or any additives that may be blended is being withheld.  Quantified integrated of 
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the impacts of the extraction chemicals into my assessment awaits the release of that 

information. 

 

Q. ARE THERE SOURCES OF CONTAMINATION OTHER THAN THE PROCESSED 

ORE ROCK THAT MAY IMPACT LEACHATE QUALITY? 

A. Yes.  First, more processed ore that is being disposed.  The IBOB strata are being 

disturbed, transported and disposed.  There are no data or assessment at this point of these rocks 

and their potential to generate toxic drainage.  Second, the process water is imported water to the 

site.  The source of the water is an aquifer in a different formation and from a substantially 

greater depth.  The description of this water provided in the NOI indicates that it can be expected 

to have substantially greater TDS than local shallow water.  The use of this water in the 

extraction process creates a new source of relatively contaminated water to already impaired 

drainages through its disposal in the mine as part of the spent ore rock disposal. 

 

Q. IS IT LEGITIMATE TO FOREGO CONCERNS ABOUT LEACHATE COMPOSITION 

BECAUSE THIS AREA IS REMOTE FROM PERENNIAL STREAM FLOW? 

A. No, it is not.  Distance will not protect perennial reaches of a drainage from 

contamination in intermittent and ephemeral stream.  First, subsurface alluvial flow can exist in a 

stream system when no surface flow is evident.  So, a lack of visible flow is not evidence that 

contaminant transport is not occurring.  Second, and more significantly, periods of no flow in 

intermittent and/or ephemeral streams are simply holding periods for dissolved constituents; 

migration is interrupted, not stopped.  The contaminants will remobilize with the passage of new 

water and continue their journey to the reaches of perennial flow.  To the extent that the intended 
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mining will introduce a new water source of 116 gpm into the mined area, more persistent flow 

may well develop.  This imported water is expected to have a higher TDS than other shallow 

discharges in the vicinity of the mine, and the result will increase the load of at least TDS to the 

stream.   

 

VII. CONCLUSIONS 6 
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Q. WHAT DO YOU CONCLUDE? 

A. Based upon my review of the materials listed above, my experience, and my education, I 

reach the following four conclusions: 

 

First, the degree, magnitude, and level of contamination in the entrained process water 

disposed in the mine cannot be quantified until the information on the extraction chemicals that 

have been provided and released by EER for public review.  Further, based upon the EER 

response to production requests, it appears the Ophus Process has been materially changed from 

that presented by EER to DOGM and DWQ. 

 

  Second, the NOI and the Permit-by-Rule Demonstration are fatally flawed because they 

rely on inappropriate and misleading pairing of data developed by EER quantifying the 

processed ore rock being disposed as fully saturated with water, to the point the water is free-

draining, with a false descriptive characterization of the processed ore rock as damp-dry and dry.  

The waste stream is waterlogged and leachate will pool in and saturate the waste, rising as waste 

levels rise.  These conditions must be unambiguously stated and assessed before the NOI can be 

accepted and the appropriateness of a permit by rule determined. 
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Third, there are no valid water quality data from which to project the quality of the initial 

leachate that will form in the mine and there is no effort to determine how the leachate quality 

will evolve as time progresses.  There is no attempt by EER to develop meaningful estimates of 

leachate composition. 

 

Fourth, there will be a lot of leachate, generated at rate of at least 116 gpm, if only 

considering water imported by the on-site extraction process.  That is more leachate than the 

documented discharge of groundwater from all of the local springs.  The quality of the leachate 

will be substantially worse than the local shallow groundwater discharged from seeps and 

springs in the area, if only considering the water quality of the water source for the extraction 

process.  The mine pit will not hold and contain the leachate.  Regardless of whether it migrates 

from the pit laterally, vertically, or both, there will be migration of leachate of undetermined 

water quality from the mine.  There will be impacts to surrounding water resources.  Neither the 

NOI nor the PBR demonstration acknowledge these conditions and until they do, they should 

each be denied. 

 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 

A. Yes.                                           
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Exhibit A 
 

COMPUTATION OF WATER CONTENT IN SPENT ORE USING NOI DATA 
 
 
Daily production run, 2000 bbl. (NOI, p.16) 
Daily ore processed, 3000 to 3500 tons (NOI, p 16) 
 Assumption 1:  ore is dry based on site characterization 
Bitumen recovery as percent of weight of ore rock, 10-12% (NOI, p. 14) 
 Assumption 2: use midpoint of range, 11% 
Daily dry tailings [89% of (3000 to 3500 tons)], 2670 to 3115 tons 
 
Water consumption, 116 gpm (NOI p.17) 
Daily water consumption, 116 x 60 x 24 = 167,040 gallons 
Daily water consumption, 167,040 x 8 / 2000 = 668 tons 
 
Range of daily wet tailings production, 3338 to 3783 tons 
 [2670 + 668 to 3115 + 668] 
 
Range of water content [W-wtr/W-total], 20.0% to 17.6% 
 
Volume = Mass/Density 
 
Quartz has density of 2.65 g/cc, or 1.993 tons/cy 
Water has a density of 1.00 g/cc, or 0.752 tons/cy 
 
Volume of daily processed rock, 1340 to 1563 cy 
 [2670/1.993 to 3115/1.993] 
 
Daily water volume, 668/0.752 = 888 cy 
 
Volume of rock + volume of water = volume of tailings; 2228 to 2451 cy 
 Assumption 3:  no unsaturated porosity 
 
Porosity of tailings, volume of water/volume of tailing, 40% to 36% 
 
Notes: 
Assumption 3 is reasonable because the resulting total porosity is at or near the upper limit expected for 
granular, unconsolidated sediments like these.  Adding a third phase of air filled porosity would 
postulate porosity too high to be expected in sediment coming off a shale shaker or similar device. 
 
The use of quartz density is conservative.  The use of a grain density greater than quartz at 2.65 g/cc 
would decrease the volume of rock and resulting even higher porosity.. 
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I INTRODUCTION AND QUALIFICATIONS 1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. Charles H. Norris 4 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION? 5 

A. I am a geologist with Geo-Hydro, Inc. (GHI), a Colorado corporation of which I 6 

am majority stockholder.  My office is at 1928 E 14th Avenue, Denver, CO 80206. 7 

 8 

Q. HAVE YOU PRESENTED DIRECT TESTIMONY ON BEHALF OF LIVING 9 

RIVERS IN THIS DOCKET? 10 

A. Yes.  That pre-filed direct testimony was filed with the Utah Board of Oil, Gas 11 

and Mining (Board) on January 7, 2011. 12 

 13 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING NOW? 14 

A. I am testifying on behalf of Petitioner Living Rivers. 15 

 16 

II. PURPOSE AND SUMMARY OF TESTIMONY 17 

 18 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 19 

A. The purpose of this testimony is three-fold.  First, I will offer my expert opinion 20 

with respect to newly available data, provided by Earth Energy Resources, Inc. (EER) 21 

since I submitted my direct testimony in this matter.  Second, I will refute or put into 22 

proper context those portions of the deposition testimony given by staff of the Division of 23 
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Oil, Gas and Mining (Division) in this case that pertain to my previously filed direct 1 

testimony.  Third, I will either refute or put into proper context those portions of the 2 

recently provided expert reports submitted by consultants to EER in this docket that 3 

pertain to my previously filed direct testimony. 4 

 5 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 6 

A. The new data, information and analysis provided in the depositions of Division 7 

staff, in expert reports by EER’s consultants, and in continuing discovery production by 8 

EER do not alleviate or eliminate the errors, inaccuracies, or insufficiencies of the Notice 9 

of Intent (NOI).  Where these materials provide new information, beyond repeating 10 

statements in the NOI as approved, the information confirms and emphasizes the 11 

problems to which I testified previously.  The NOI submitted by EER should not have 12 

been approved.  The NOI is still not complete and accurate, as described in my pre-filed 13 

direct testimony and as supplemented herein. 14 

This testimony is structured largely parallel to my direct testimony.  Now that I 15 

have had the opportunity to view the material safety data sheets (MSDSs) for the 16 

extraction chemicals and related documents submitted by EER in support of its NOI, I 17 

will discuss the significance of these materials to the leachate that will form in the 18 

processed tailings and other waste material and in the environment of its disposal – either 19 

in the waste dumps or in the mine pit.  Second, to the extent that new data or information 20 

has been provided in depositions or expert reports, I will supplement my previous 21 

testimony with respect to the certainty of leachate generation from the processed wastes.  22 

Finally, to the extent that new data or information has been provided in depositions or 23 
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expert reports, I will supplement my previous testimony with respect to the nature of the 1 

leachate from the processed wastes. 2 

 3 

III. NEW INFORMATION REVIEWED AND RELIED UPON 4 

 5 

Q. WHAT IS THE NEW INFORMATION PRODUCED BY EER REGARDING 6 

THE EXTRACTION CHEMICALS? 7 

A. EER provided an MSDS (dated March 5, 1997) authored by Frutech International 8 

Corporation of California for a chemical called Orange Terpenes, with Chemical 9 

Abstracts Service (CAS) registry # 8026-48-6.  Included with the Frutech MSDS were a 10 

Technical Specifications Sheet from September 5, 1997 and a Quality Assurance 11 

Certificate for a lot of orange terpenes that Frutech shipped September 15, 2005.  This 12 

latter document included an analysis of the lot that quantified the concentrations of 7 of 8 13 

chemicals analyzed.  The analysis accounts for 99.621% of the compounds in Orange 14 

Terpenes. 15 

 EER provided an MSDS (revised in August, 2001) authored by Florachem 16 

Corporation of Florida for a chemical called “d-Limonene” with CAS # 5989-27-5.  The 17 

chemical d-Limonene constituted more than 96% of the lot analyzed in the Frutech 18 

Quality Assurance Certificate described in the previous paragraph.  19 

 EER also provided a letter from EER to the United States Environmental 20 

Protection Agency (EPA) dated May 29, 2009 regarding Ja Applicability.  That letter 21 

included a composition of the extracting fluid that was proposed for use at the time of the 22 

letter. 23 
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 1 

Q. WHAT DEPOSITION TESTIMONY DID YOU REVIEW AND ASSESS? 2 

A. I reviewed and assessed the testimony of Division staff Paul Baker, Minerals 3 

Program Manager; Leslie Helper, Reclamation Specialist; Thomas Monson, a 4 

Reclamation Specialist; and Dana Dean, Associate Director of the Division, all given on 5 

February 2, 2011. 6 

 7 

Q. WHAT EXPERT REPORTS DID YOU REVIEW AND ASSESS? 8 

A. I reviewed and assessed the expert reports of Robert J. Bayer and of Karla Knoop, 9 

both employees of JBR Environmental Consultants, Inc.  Neither report is dated, but each 10 

post-dates my pre-filed direct testimony and each was provided to Living Rivers as 11 

attachments to a cover letter from EER dated February 1, 2011. 12 

 13 

Q. DO YOU CONTINUE TO RELY ON THE MATERIALS YOU LISTED IN 14 

YOUR PRE-FILED DIRECT TESTIMONY FOR THIS SUPPLEMENTAL 15 

TESTIMONY? 16 

A. Yes, I do. 17 

 18 

Q. AS A RESULT OF THE REVIEWS AND ASSESSMENTS DESCRIBED 19 

ABOVE, ARE THERE ANY ADDITIONAL MATERIALS YOU REVIEWED AND 20 

UPON WHICH YOU RELY? 21 

A. Yes.  Based upon the data in the MSDSs and related documents that were recently 22 

provided by EER, I reviewed addition materials, including the MSDS for each of the 23 
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chemicals analyzed by Frutech to be in Orange Terpenes.  I did this to understand more 1 

fully the chemical and physical properties of these chemical and any toxicological, 2 

ecological and environmental risks associated with their disposal at the proposed mine 3 

site.  In addition to any MSDS found, I reviewed each chemical on the Hazardous 4 

Substance Data Base (HSDB) maintained online by the U. S. National Library of 5 

Medicine of the National Institutes of Health (NIH).  The following are web sites that 6 

provide additional information upon which I rely for my supplemental testimony: 7 

MSDS for Linalool (CAS # 78-70-6), updated 2008; 8 
http://fscimage.fishersci.com/msds/21702.htm 9 

NIH HSDB for Linalool (CAS # 78-70-6); http://toxnet.nlm.nih.gov/cgi-10 
bin/sis/search/r?dbs+hsdb:@rn+78-70-6  11 

MSDS for Myrcene (CAS # 123-35-3), updated 2008; 12 
https://fscimage.fishersci.com/msds/35725.htm 13 

NIH HSDB for Myrcene (CAS # 123-35-3); http://toxnet.nlm.nih.gov/cgi-14 
bin/sis/search/r?dbs+hsdb:@rn+123-35-3 15 

MSDS for alpha-Pinene (CAS # 80-56-8), revised 2005; 16 
https://fscimage.fishersci.com/msds/18175.htm 17 

MSDS for alpha-Pinene (CAS # 80-56-8), revised 2010; 18 
http://www.sciencelab.com/xMSDS-Alpha_Pinene-9926571 19 

NIH HSDB for alpha-Pinene (CAS # 80-56-8); http://toxnet.nlm.nih.gov/cgi-20 
bin/sis/search/r?dbs+hsdb:@rn+80-56-8 21 

MSDS for d-Limonene (CAS # 5989-27-5), revised 2007; 22 
http://www.hvchemical.com/msds/dlimo.htm 23 

MSDS for d-Limonene (CAS # 5989-27-5), revised 2006; 24 
http://services.georgiasouthern.edu/ess/msds/d-Limonene.htm 25 

MSDS for d-Limonene (CAS # 5989-27-5), undated, after 1998; 26 
http://www.chemcas.com/msds/cas/msds45/5989-27-5.asp 27 
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NIH HSDB for d-Limonene (CAS # 5989-27-5); http://toxnet.nlm.nih.gov/cgi-1 
bin/sis/search/r?dbs+hsdb:@rn+5989-27-5  2 

USEPA IRIS for d-Limonene (CAS # 5989-27-5), 2002; 3 
http://www.epa.gov/IRIS/subst/0682.htm 4 

MSDS for beta-Pinene (CAS # 18172-67-3), undated; 5 
http://services.georgiasouthern.edu/ess/msds/Beta-Pinene.pdf 6 

MSDS for beta-Pinene (CAS # 18172-67-3), 2008; 7 
https://fscimage.fishersci.com/msds/61288.htm 8 

NIH HSDB for alpha-Pinene (CAS # 127-91-3); http://toxnet.nlm.nih.gov/cgi-9 
bin/sis/search/f?./temp/~Og1ist:1 10 

MSDS for Octanal (CAS # 124-13-0), 2010; 11 
http://www.sciencelab.com/msds.php?msdsId=9926308 12 

NIH HSDB for Octanal (CAS # 124-13-0); http://toxnet.nlm.nih.gov/cgi-13 
bin/sis/search/r?dbs+hsdb:@rn+124-13-0  14 

MSDS for Decanal (CAS # 112-31-2), 2009; 15 
http://www.thegoodscentscompany.com/msds/md101370.html 16 

NIH HSDB for Decanal (CAS # 112-31-2); http://toxnet.nlm.nih.gov/cgi-17 
bin/sis/search/r?dbs+hsdb:@rn+112-31-2  18 

MSDS for Orange Terpenes (CAS 8028-48-6), undated, UK; 19 
http://www.chemcas.org/msds_archive/msds_01/cas/gb_msds/8028-48-6_v1.asp 20 
 21 

 22 

IV. THE BITUMEN EXTRACTION CHEMICALS 23 

 24 

Q. UNDER ITS MOST RECENT PROCESSING PLAN, WHICH CHEMICALS 25 

ARE EER GOING TO USE TO EXTRACT BITUMEN FROM THE ORE ROCK? 26 

A. EER has recently shared with Living Rivers and the Division its new process that 27 

the company plans to use to extract bitumen from ore sands at the PR Spring mine.  This 28 

new plan post-dates the NOI submitted to the Division and the application submitted to 29 
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the Utah Division of Water Quality (DWQ).  According to EER the only chemical(s) that 1 

will be mixed with water for the extraction of the bitumen are terpene(s) that comprise 2 

essential oils extracted from orange peals.  The current plan is to forego the use of a 3 

surfactant chemical to stabilize the extraction fluid to reduce the risks of fire and 4 

explosion at the plant. 5 

 6 

Q. WHAT IS THE COMPOSITION OF THE EXTRACTING FLUID NOW 7 

PROPOSED TO BE USED? 8 

A. EER provided an MSDS from each of two corporations, Florachem and Frutech 9 

International.  No information has been provided as to whether EER will utilize either or 10 

both sources or what mixture of the two materials may be used.  The Florachem product 11 

lists a single chemical, d-Limonene (CAS # 5989-27-5).  The Frutech product is called 12 

Orange Terpenes (CAS # 8028-48-6).  A chemical analysis included with the MSDS of 13 

one lot of Orange Terpenes, shipped in 2005, listed analyses for 8 chemicals.  These 14 

chemicals with the associated analyses reported as percentage are d-Limonene (96.332), 15 

Myrcene (1.984), alpha-Pinine (0.569), Sabinene (0.277), Octanal (0.270), Linalool 16 

(0.169), beta-Pinene (0.020) and Decanal (0.000).  The total percent concentration of 17 

these 8 compounds is 99.621%, indicating one or more trace compound(s) is (are) not 18 

reported. 19 

 20 

Q. WHO PROVIDES AN MSDS? 21 

A. In the United States, the company selling or manufacturing the substance provides 22 

the MSDS.  It may be authored by the company or by someone retained by the company. 23 
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 1 

Q. HOW RELIABLE IS AN MSDS? 2 

A. That depends greatly on the MSDS.  Since an MSDS cannot possibly report 3 

everything that is known about a chemical, it is necessarily a synopsis of what is known.  4 

That synopsis is generally focused on those characteristics of a chemical that are of 5 

importance to the buyer.  Since these chemicals – d Limonene and Orange Terpenes – are 6 

primarily sold to manufacturers of perfumes, scented household products, and food 7 

additives, the MSDSs provided to EER and subsequently to the Division and DWQ are 8 

focused on dangers associated with work place exposure and work place spills.  There are 9 

few details associated with environmental risks, presumably because uncontained 10 

disposal in the environment as part of mine waste was not envisioned as the fate for these 11 

materials.  Another potential limitation of an MSDS is its vintage.  What is known about 12 

a chemical can change substantially over the years, making obsolete or incomplete the 13 

information in an older MSDS. 14 

 15 

Q. HOW OLD ARE THE MSDSs THAT WERE PROVIDED TO THE DIVISION 16 

AND DWQ? 17 

A. The Frutech MSDS is dated March 5, 1997, almost 14 years ago.  The Florachem 18 

MSDS is dated as revised in August 2001, more than 9 years ago. 19 

 20 

Q. DID YOU CHECK THE RELIABILITY OF THE MSDS DATA PROVIDED 21 

BY EER TO THE DIVISION AND DWQ? 22 

A. Yes, I did. 23 
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 1 

Q. HOW DID YOU DO THAT? 2 

A. I went online to seek more recent MSDS data for the same chemicals, cross-3 

referencing by both name and CAS number, which should be unique to each chemical.  I 4 

also investigated the list of chemicals on a database maintained by the United States 5 

National Institutes of Health (NIH), the Hazardous Substance Data Base (HSDB).  The 6 

specific sites visited are provided in my testimony above. 7 

 8 

Q. ARE THESE RELIABLE SOURCES OF INFORMATION COMMONLY 9 

USED BY PROFESSIONALS DOING THIS KIND OF ASSESSMENT? 10 

A. The MSDSs that can be retrieved online are only as reliable and complete as the 11 

company or organization that produced them.  As previously stated, they are necessarily a 12 

synopsis, limited by the author’s perception of the buyer’s need .  As such, I have found 13 

that when something is stated, it is generally accurate.  However, an MSDS may not be 14 

complete with respect to an unusual or experimental use of the chemical, as is the case 15 

here.  The NIH information is much more complete and is fully documented with 16 

citations to the information provided, providing routes to yet more information.  It also 17 

annotates the data as to whether or not information on a particular item is peer reviewed.  18 

Since it is a database of information available on a chemical, and not a synopsis 19 

developed for a particular audience, it has far more breadth than an MSDS, which is 20 

important for assessing a substance with respect to an “off-label” use.  The use and 21 

management of these chemicals by EER is so far removed from the expectations of 22 
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MSDS authors that EER’s disposal of spent process water in the mine and waste dumps 1 

is a type of activity specifically warned against in some MSDSs. 2 

 3 

Q. WHAT INFORMATION DID THE FRUTECH MSDS FOR “ORANGE 4 

TERPENES” PROVIDE THAT IS RELEVANT TO THE ENVIRONMENTAL 5 

DISPOSAL OF THIS MATERIAL AT THE MINE? 6 

A. Relevant information was limited and often qualitative, rather than quantitative.  7 

No vapor pressure was provided.  Vapor pressure is a measure of how easily a substance 8 

evaporates.  The vapor density relative to air (air = 1, unitless) is reported at 0.0123 at 20 9 

C.  Vapor density determines whether the chemical in its gaseous state will rise or sink in 10 

air.  Solubility in water is reported as “negligible.”  The specific gravity is reported as 11 

0.84 (relative to water).  It is described as stable, with no hazardous decomposition 12 

products.  Carcinogenicity for humans is addressed only by listing three directories in 13 

which Orange Terpenes is not listed.  Effects of exposure are discussed only in terms of 14 

human exposure.  The MSDS does not address non-human carcinogenicity, non-human 15 

toxicity, fate in the environment, biodegradability, abiotic degradation, or 16 

bioconcentration. 17 

 18 

Q. DID YOU INVESTIGATE OTHER SOURCES OF INFORMATION ON 19 

“ORANGE TERPENES?” 20 

A. Yes, I did.  The HSDB of NIH did not list anything for either Orange Terpenes or 21 

CAS # 8028-48-6.  This presumably is because this material is a mixture, as described 22 
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above, and not a single chemical.  I found a second MSDS for Orange Terpenes (CAS # 1 

8028-48-6), at the site provided above. 2 

 3 

Q. WHAT DID THAT MSDS FOR “ORANGE TERPENES” PROVIDE THAT IS 4 

RELEVANT TO THE ENVIRONMENTAL DISPOSAL OF THIS MATERIAL AT 5 

THE MINE? 6 

A. The MSDS states, as environmental precautions, “Keep away from drains, soils, 7 

surface & groundwaters.”  It lists decomposition products as carbon monoxide, carbon 8 

dioxide, and other non-identified organic compounds.  It provides toxicity data (lethal 9 

dose 50% concentrations (LD50)) for oral exposure of both rat and rabbit.  Under 10 

Ecological information precautions, it states, “Prevent surface contamination of soil, 11 

ground & surface water.”  Under disposal consideration, the MSDS says, “Avoid 12 

disposing into drainage systems and into the environment.” 13 

 14 

Q. WHAT INFORMATION IS PROVIDED IN THE MSDS FROM FLORACHEM 15 

THAT PERTAINS TO THE ENVIRONMENTAL DISPOSAL OF D-LIMONENE AT 16 

THE MINE? 17 

A. The Florachem MSDS indicates that d-Limonene is a marine pollutant, without 18 

any further detail.  Under environmental precautions, it states, “Do not discharge into 19 

surface waters.  May be toxic to aquatic organisms.”  This MSDS lists the solubility as 20 

being less than 0.1%, providing an upper limit.  Other physical and chemical 21 
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characteristics are similar to those given by Frutech for Orange Terpenes, which is to be 1 

expected because that material is analyzed as being composed of more than 96% d-2 

Limonene.  One distinct difference is the vapor density, which is reported by Florachem 3 

at greater than 1, relative to air (air=1, unitless).  This is more than 80 times the density 4 

reported by Frutech.  The values are clearly inconsistent with each other.   5 

Under toxicological information, the lowest published lethal doses are listed for 6 

dermal and oral exposure of mice.  Under ecological information, the MSDS indicates 7 

that biodegradability has not been determined and repeats that it is a marine pollutant.  8 

This MSDS also describes d-Limonene as immiscible in water, i.e., it remains a separate 9 

liquid phase in contact with water.  The MSDS asserts it will biodegrade and evaporates 10 

quickly, and speculates from those statements that it “should not cause long-term 11 

effects.”  The MSDS indicates the potential for bioaccumulation has not been determined. 12 

 13 

Q. WHAT IS THE SIGNIFICANCE OF THE VAPOR DENSITY DIFFERENCE 14 

BETWEEN THE FRUTECH MSDS AND THE FLORACHEM MSDS? 15 

A. A vapor with a density greater than air will tend to sink or stay in low areas, 16 

whereas one with a density less than air will rise.  In the former case, the gas will remain 17 

near the source of evaporation, inhibiting further evaporation.  In the latter case, the gas 18 

will rise away from the source of evaporation, readily allowing further evaporation.  This 19 

difference is particularly important if the evaporation occurs within pore space below the 20 

ground surface. 21 
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 1 

Q. DOES THE INFORMATION IN THE FLORACHEM MSDS MATCH OTHER 2 

DATA YOU REVIEWED FOR THIS CHEMICAL? 3 

A. No. 4 

 5 

Q. WHAT DIFFERENCES DO YOU SEE THAT ARE SIGNIFICANT FOR THE 6 

ENVIRONMENTAL DISPOSAL OF THIS CHEMICAL AT THE MINE? 7 

A. MSDSs and other sources of information are readily available for d-Limonene as 8 

a chemical name and under CAS # 5989-27-5.  I reviewed five additional sources of 9 

information on this compound; three MSDSs that are more recent than the Florachem 10 

MSDS, the NIH HSDB entry, and the EPA IRIS database entry for this chemical.  The 11 

websites for each of these is provided above. 12 

The relevant physical and chemical characteristics of d-Limonene that are 13 

reported from these sources are sometimes consistent with the Florachem data.  All 14 

sources show the chemical to be highly volatile, flammable, and less dense than water, as 15 

does the Florachem MSDS.   16 

The solubility of this chemical in water is described qualitatively as “insoluble” in 17 

some sources, as did Florachem, or quantitatively reported as 13.8 mg/L.  The vapor 18 

density was either unreported or reported as 4.7 times that of air.  Florachem reported the 19 

vapor to be denser than air, but did not quantity the magnitude of the difference. 20 
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All sources characterize d-Limonene as stable, but they vary widely in what is 1 

provided as the decomposition products.  Some, like Florachem, report “no hazardous” 2 

decomposition products, some just carbon dioxide, and some are more detailed.  For 3 

example, one MSDS states the decomposition products are “Carbon monoxide, irritating 4 

and toxic fumes and gasses, [and] carbon dioxide.”  The NIH HSDB specifies the 5 

compounds that form from decomposition in sunlight and air as formaldehyde, formic 6 

acid, acetaldehyde, peroxyacetyl nitrate, and acetone, in addition to carbon monoxide and 7 

carbon dioxide.  The NIH list is certainly consistent with a qualitative description of 8 

“irritating and toxic fumes and gases.”  Formaldehyde is a known carcinogen, 9 

acetaldehyde is a probable carcinogen, peroxyacetyl nitrate is a mutagen, and acetone is 10 

multiply toxic. 11 

 Collectively the additional MSDSs and other sources provide toxicological data 12 

far beyond the Florachem MSDS.  They provide data on exposure for rats, mice, rabbits, 13 

dogs, earthworms, and water fleas under various exposure scenarios and provided the 14 

reported doses that proved lethal to 50% of the test population (LD50) for each species.  15 

Other studies establish lowest published lethal dose (rat, mouse, dog), respiratory 16 

depression (rat), seizure threshold (rat), paralysis (mouse), kidney/bladder abnormalities 17 

(rat, dog), tumor development (testicular and kidney, rat; gastrointestinal, mouse), and 18 

reproductive/developmental impacts on offspring (mouse, rat).  NIH HSDB lists non-19 

food and non-cosmetic uses of d-Limonene including insecticide, insect repellent, dog 20 

and cat repellent, and flea and tick dips. 21 
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All sources either indicate that the compound is not on lists of human carcinogens 1 

while some acknowledged that there was insufficient information to determine whether it 2 

is or is not a human carcinogen.  Some MSDSs and both IRIS and HSDB report there is 3 

clear evidence of carcinogenicity in male rats, but not for female rats or mice.  There is 4 

also research that shows d-Limonene can help suppress some tumors caused by coal tar 5 

compounds.  Collectively the information shows d-Limonene to be a biologically active 6 

agent with complex manifestations of that activity. 7 

There was more environmental/ecological data for d-Limonene available from the 8 

newer sources.  NIH reports organisms isolated from soil and water in the laboratory 9 

were unable to biodegrade limonene, although inoculation with organisms from soils with 10 

natural limonene initiates biodegradation in aerobic conditions.  NIH also reports 11 

resistance to biodegradations in anaerobic environments.   12 

The NIH HSDB reports “high potential” for bioconcentration.  Two of the 13 

MSDSs report bioconcentration of the compound is expected in aquatic organisms and 14 

fish.  Depentene, a form of d-Limonene is a marine pollutant.    European regulations 15 

require it be labeled as follows: “Very toxic to aquatic organisms, may cause long-term 16 

adverse effects in the aquatic environment” and “Avoid release to the environment.” 17 

 18 

Q. BASED UPON YOUR REVIEW OF THE MSDS DATA THAT WAS 19 

INCLUDED WITH THE NOI AND THE DWQ APPLICATION AND YOUR REVIEW 20 

OF THE ADDITIONAL INFORMATION YOU HAVE IDENTIFIED, DOES THE 21 
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INFORMATION PROVIDED BY EER TO THE AGENCIES GIVE A COMPLETE 1 

AND ACCURATE DESCRIPTION OF THE NATURE OF EITHER “ORANGE 2 

TERPENES” OR D-LIMONENE WITH RESPECT TO THE POTENTIAL IMPACTS 3 

OF DISPOSING OF THESE MATERIALS IN THE ENVIRONMENT AT THE MINE? 4 

A. No.  The information provided by EER to the Division and DWQ does not 5 

provide a complete and accurate description of either of the two materials described in 6 

the MSDS documents.  Further, the discussions in the NOI and application submitted to 7 

DWQ do not convey either the uniqueness of the proposal to allow these materials to be 8 

released in the environment of the mine site or the potential risks of doing so. 9 

 10 

Q. WHAT DO YOU MEAN WHEN YOU REFER TO THE UNIQUENESS OF 11 

THE EER PROPOSED ACTIONS? 12 

A. Nothing in any of the data I have researched and reviewed remotely contemplates 13 

the dumping in unlined piles and pits of millions of tons of sediments that are wet with 14 

water that has fully mixed with “Orange Terpenes” or d-Limonene.  The normal uses for 15 

these materials are to add scent to cosmetics and food in tiny, tiny concentrations.  At 16 

higher concentrations, they are used to kill aphids, tomato worms, fire ants, fleas, wasps 17 

and ticks.  They are used to keep other pests, insects and mammals, away.  And, nearer 18 

full strength, with great care, they are used in factories to degrease parts and tools.   19 

 The clear, unambiguous warnings and safety admonitions from every other source 20 

of safety data are not to do exactly what EER proposes to do.  The safety data state that 21 
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these chemicals should not be disposed of where they can get into drainages or where 1 

they have potential contact with surface water or ground water.  The conclusion of this 2 

information is that these chemicals should not be disposed of in the environment.  But 3 

that is just what EER proposes to do. 4 

 5 

Q. WHAT DO YOU MEAN WHEN YOU REFER TO THE POTENTIAL RISKS 6 

OF THESE MATERIALS BEING RELEASED IN THE ENVIRONMENT OF THE 7 

MINE SITE? 8 

A. These materials are toxic.  They are documented as toxic to rats, mice, dogs, 9 

rabbits, cats, earthworms, insects, fish and aquatic invertebrates, moths, butterflies and 10 

bees.  The complete list is long and virtually a description of the ecosystem of the area of 11 

the mine.   As a result of this toxicity, any organism that inhabits the drainages, springs or 12 

land nearby the mine site or that preys on any organism that inhabits these areas is at risk 13 

from EER’s proposal.  The level of that risk has not been laid out in a careful, deliberate, 14 

defensible study by EER.  It has not even been acknowledged.  And, the information that 15 

exists, and that would allow the Division and DWQ to perform even a minimal analysis 16 

of the risks associated with this proposal was not provided by EER to the agencies, nor 17 

even acknowledged by EER to exist. 18 

 19 

Q. BEYOND THE TWO MATERIALS DESCRIBED IN THE MSDS 20 

DOCUMENTS THAT EER PROVIDED TO THE DIVISION AND DWQ, ARE 21 
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THERE CHEMICIALS THAT WILL BE DISPOSED OF AT THE MINE SITE WHICH 1 

WILL CREAT RISKS TO THE ENVIRONMENT? 2 

A. Yes, there are.  Each of the identified chemicals that are part of the mixture that 3 

constitutes “Orange Terpenes” raises its own concerns and issues. 4 

 5 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 6 

DISPOSAL OF LINALOOL IN THE ENVIRONMENT AT THE MINE? 7 

A. I reviewed one MSDS for Linalool and the NIH HSDB entry.  The websites for 8 

each of these is provided above. 9 

Linalool is volatile, flammable and explosive, and less dense than water, with a 10 

fluid specific density around 0.86 that of water according to both sources.  The solubility 11 

of Linalool in water is described as “soluble” in the MSDS and reported as 1,590 mg/L in 12 

NIH HSDB.  Neither the MSDS nor the NIH HSDB reports the vapor density of the 13 

chemical. 14 

Both sources characterize Linalool as stable.  The MSDS lists carbon monoxide 15 

and carbon dioxide as decomposition products.  The NIH HSDB does not specify the 16 

compounds that form due to decomposition. 17 

 The MSDS provides LD50 data for oral and skin exposure for both rat and rabbit 18 

without details, as well as eye and skin irritation study data for rabbit.  The NIH HSDB 19 

provides LD50 data for Bobwhite quail, trout, blue gill, and aquatic invertebrates.  The 20 
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toxicity concentrations showed toxicity greatest for the invertebrates.  It is noted that the 1 

EPA does not require environmental or ecological testing for Linalool because normal 2 

use will not result in environmental exposure.  The HSDB also provided LD50 data for 3 

Golden orfe, and EC50 data for water flea, two green algae, and a soil bacterium. 4 

The MSDS indicated that the compound is not on lists of human carcinogens.  5 

The NIH HSDB does not report testing performed to assess the potential for 6 

carcinogenicity in humans. 7 

The MSDS provides no environmental/ecological data for Linalool.  The NIH 8 

HSDB reports low potential for bioconcentration.   9 

 10 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 11 

DISPOSAL OF MYRCENE IN THE ENVIRONMENT AT THE MINE? 12 

A. I reviewed one MSDS for Myrcene and the NIH HSDB entry.  The websites for 13 

each of these is provided above. 14 

Myrcene is volatile, flammable and explosive, and less dense than water, with a 15 

fluid specific density around 0.80 that of water according to both sources.  The solubility 16 

of Myrcene in water is not provided in the MSDS and reported as 5.6 mg/L in NIH 17 

HSDB.  The MSDS reports a vapor density of 4.7 relative to water, while vapor density is 18 

not reported in the NIH HSDB. 19 
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Both sources characterize Myrcene as stable.  The MSDS lists carbon monoxide 1 

and carbon dioxide as decomposition products.  The NIH HSDB does not specify the 2 

compounds that form due to decomposition. 3 

 The MSDS provides LD50 data for oral exposure for rat without details, as well 4 

skin exposure data for rabbit.  The NIH HSDB provides only links to ongoing studies of 5 

toxicity/carcinogenicity and of genotoxicity. 6 

The MSDS indicated that Myrcene is not on lists of human carcinogens.  The NIH 7 

HSDB does not report testing performed to assess the potential for carcinogenicity in 8 

humans. 9 

The MSDS provides limited environmental/ecological data for Myrcene with the 10 

admonition to “[a]void runoff into storm sewers and ditches which lead to waterways.”  11 

The NIH HSDB reports high potential for bioconcentration.   12 

 13 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 14 

DISPOSAL OF ALPHA-PINENE IN THE ENVIRONMENT AT THE MINE? 15 

A. I reviewed two MSDSs for alpha-Pinene and the NIH HSDB entry.  The websites 16 

for each of these is provided above. 17 

Alpha-Pinene is volatile, flammable and explosive, and less dense than water, 18 

with a fluid specific density around 0.86 that of water according to all sources.  The 19 

solubility of alpha-Pinene in water is reported as insoluble in one MSDS and insoluble in 20 
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cold water in the other MSDS.  It is reported as 2.49 mg/L in NIH HSDB.  Each of the 1 

sources reports a vapor density of 4.7 relative to water. 2 

All sources characterize alpha-Pinene as stable.  One MSDS lists carbon 3 

monoxide, irritating and toxic fumes and gases, and carbon dioxide as abiotic 4 

decomposition products.  The other MSDS provides no information.  The NIH HSDB 5 

indicates nighttime vapor-phase reaction with ozone produces carbon monoxide, carbon 6 

dioxide, formaldehyde, acetaldehyde, formic acid, peroxyacetylnitrate, cis-pinonic acid, 7 

nopinene, acetone, pionaldehyde, glyoxal, and hydroxyl radicals (citation), and with 8 

nitrogen radicals produces 3-acetyl-2,2-dimethyl cyclobutane acetaldehyde, pinane 9 

epoxide, 3-oxypinane-2-nitrate, and 2-hydroxy-3-nitrate as decomposition products.  10 

Direct decomposition due to sunlight is not expected. 11 

 Each MSDS provides a single LD50 data for oral exposure for rat without details.  12 

One MSDS also provide summary data from one irritation test to skin on rabbit.  The 13 

NIH HSDB lists LD50 data in animal research for rabbit and rat and extensive non-lethal 14 

toxic effect studies with rabbit, rat, hamster, and mouse.  The NIH HSDB provides 15 

information on the ecotoxicity of alpha-Pinene, including LD50 data for water flea and an 16 

aquatic arthropod.  It also includes EC50 data for flathead minnow.  17 

One MSDS indicated that alpha-Pinene is not on lists of human carcinogens and 18 

the other say nothing on the concern.  The NIH HSDB does not report testing performed 19 

to assess the potential for carcinogenicity in humans.  Toxic levels in humans of this 20 

compound are as low as 15 ml in children and the LD50 is estimated between 4 and 6 21 
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ounces.  These figures may reflect mixtures with beta-Pinene and Limonene, other 1 

components of Orange Terpenes. 2 

The one MSDS provided limited environmental/ecological data for alpha-Pinene 3 

with the admonition to “[a]void runoff into storm sewers and ditches which lead to 4 

waterways.”  One MSDS notes that the long-term biodegradation products are “more 5 

toxic” than the short-term products, but provides no details or citations.  The NIH HSDB 6 

reports very high potential for bioconcentration and one MSDS states that 7 

bioconcentration is expected.  The other MSDS is silent on bioconcentration. 8 

 9 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 10 

DISPOSAL OF BETA-PINENE IN THE ENVIRONMENT AT THE MINE? 11 

A. I reviewed two MSDSs for beta-Pinene (CAS # 18172-67-3) and the NIH HSDB 12 

entry for beta-Pinene (CAS # 127-91-3).  The websites for each of these is provided 13 

above. 14 

Beta-Pinene is volatile, flammable and explosive, and less dense than water, with 15 

a fluid specific density around 0.86 or 0.87 that of water according to all sources.  The 16 

solubility of beta-Pinene in water is reported as insoluble in one MSDS and no solubility 17 

is mentioned in water is mentioned in the other MSDS.  It is reported as 4.89 mg/L in 18 

NIH HSDB.  Each of the sources reports a vapor density of 4.7 relative to water. 19 
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All sources characterize beta-Pinene as stable.  One MSDS lists carbon monoxide, 1 

irritating and toxic fumes and gases, and carbon dioxide as decomposition products.  The 2 

other MSDS lists carbon monoxide and carbon dioxide.  The NIH HSDB indicates vapor-3 

phase reaction with OH or ozone produces formaldehyde, acetone, nopinone, HCHO; 3-4 

hydroxynopinone, HCOOH and cis-pinic acid as decomposition products.  Direct 5 

decomposition due to sunlight is not expected. 6 

 One MSDS provides a single LD50 data for oral exposure for rat without details.  7 

One MSDS indicates LD50 data are not available.  The NIH HSDB lists LD50 data in 8 

animal research for rabbit and rat and non-lethal toxic effect studies with Guinea pig and 9 

mouse.  The NIH HSDB provides information on the ecotoxicity of beta-Pinene, 10 

including LD50 data for water flea, green algae, rainbow trout, and flathead minnow. 11 

One MSDS indicated that beta-Pinene is not on lists of human carcinogens and 12 

the other say nothing on the concern.  The NIH HSDB does not report testing performed 13 

to assess the potential for carcinogenicity in humans.  Toxic levels in humans of this 14 

compound are reported as 150mL and as between one ounce and one pint, depending 15 

upon the source. 16 

One MSDS provides, as environmental/ecological information for beta-Pinene, 17 

the admonition: “Prevent contamination of soil, ground and surface water.  Do not 18 

discharge product unmonitored into the environment.”  The other MSDS states that no 19 

ecological information is available.  The NIH HSDB reports high potential for 20 

bioconcentration.  Neither MSDS comments upon bioconcentration potential. 21 
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 1 

 2 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 3 

DISPOSAL OF OCTANAL IN THE ENVIRONMENT AT THE MINE? 4 

A. I reviewed one MSDS for Octanal and the NIH HSDB entry.  The websites for 5 

each of these is provided above. 6 

Octanal is volatile, flammable and explosive, and less dense than water, with a 7 

fluid specific density around 0.82 that of water according to both sources.  The solubility 8 

of Octanal in water is reported as very slightly soluble in cold water in the MSDS and 9 

reported as 560 mg/L in NIH HSDB.  The MSDS reports a vapor density of 4.4 relative 10 

to water while vapor density was not reported in the NIH HSDB. 11 

Both sources characterize Octanal as stable.  The MSDS does not list 12 

decomposition products, but states that long-term biodegradation products are not 13 

harmful.  The NIH HSDB states that decomposition in sunlight may occur but does not 14 

specify the compounds that form due to decomposition. 15 

 The MSDS provides LD50 data for oral exposure for rat without details.  The 16 

NIH HSDB provides LD50 data for rat, rabbit, common bleak (saltwater fish), flathead 17 

minnow (fresh water) and Harpacticoid (fresh and salt water benthic crustacean).  NIH 18 

HSDB also reports on non-lethal impacts for rat. 19 
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Neither the MSDS nor the NIH HSDB discusses human or non-human 1 

carcinogenicity. 2 

The MSDS provides no environmental/ecological data for Octanal.  The NIH 3 

HSDB reports low potential for bioconcentration.   4 

 5 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 6 

DISPOSAL OF DECANAL IN THE ENVIRONMENT AT THE MINE? 7 

A. I reviewed one MSDS for Decanal and the NIH HSDB entry.  The websites for 8 

each of these is provided above. 9 

Decanal is volatile, flammable and explosive, and less dense than water, with a 10 

fluid specific density around 0.83 that of water according to both sources.  The solubility 11 

of Decanal in water is reported as very slightly soluble in the MSDS and reported as 12 

insoluble in NIH HSDB.  The MSDS reports a vapor density > 1 relative to water while 13 

vapor pressure is not reported in the NIH HSDB. 14 

Both sources characterize Decanal as stable.  The MSDS lists decomposition 15 

products as carbon monoxide and carbon dioxide.  The NIH HSDB does not specify the 16 

compounds that form due to decomposition. 17 

 The MSDS provides LD50 data for oral exposure for mouse and rat without 18 

details and dermal exposure to rabbit.  The NIH HSDB reports Decanal is toxic to the 19 



 27 

bacterium that was used to test for mutagenicity.  NIH HSDB also reports on non-lethal 1 

impacts for rabbit. 2 

The MSDS lists those agencies for which Decanal is not listed as a carcinogen.  3 

The NIH HSDB does not discuss human or non-human carcinogenicity. 4 

The MSDS provides the following environmental/ecological information for 5 

Decanal: 1) “Harmful to [aquatic] organisms, may cause long-term adverse effects in the 6 

aquatic environment.”  2)  “To avoid possible contamination of the environment, do not 7 

discharge into any drains, surface waters or groundwaters.”  3) “Prevent contamination of 8 

soil, ground and surface waters. Do not discharge product unmonitored into the 9 

environment.”  The NIH HSDB reports the potential for bioconcentration as “important” 10 

to its fate and it is expected to bioconcentrate in aquatic organisms.   11 

 12 

Q. WHAT RELEVANT INFORMATION DID YOU IDENTIFY FOR THE 13 

DISPOSAL OF SABINENE IN THE ENVIRONMENT AT THE MINE? 14 

A. Sabinene does not have an entry in the NIH HSDB and I did not find an MSDS 15 

online.  I did request an MSDS from a seller and the MSDS that was sent indicated it was 16 

strictly a laboratory chemical used for research only.  It is described as a flammable oil 17 

that is harmful if swallowed, inhaled or absorbed through the skin, irritating eyes, mucous 18 

membranes and upper respiratory tract.  Because no use outside the laboratory is 19 

anticipated, the MSDS provides no environmental, ecological or non-human health 20 

information.  21 
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 1 

Q. DO THESE COMPOUNDS YOU PREVIOUSLY JUST DESCRIBED CARRY 2 

ANY LESS RISK OR THREAT OF RISK TO THE ENVIRONMENT OR THE 3 

ECOSYSTEM AROUND THE MINE THAN DO THE CHEMICALS FOR WHICH 4 

EER PROVIDED MSDSs? 5 

A. No, they do not.  While there are variations from chemical to chemical with 6 

respect to individual dangers, as a group they describe comparable toxicities to 7 

comparable varieties of animals, plants, and ecosystems.  They exhibit common physical 8 

and chemical properties, similar likelihood for bioconcentration, similar degradation 9 

products, and similar admonitions against open, uncontained placement in water and the 10 

environment.  11 

 12 

V. LEACHATE GENERATION 13 

 14 

Q. DID YOU REVIEW THE TESTIMONY OF THE DIVISION STAFF AND THE 15 

EXPERT REPORTS PROVIDED BY BAYER AND KNOOP WITH RESPECT TO 16 

THE POTENTIAL FOR LEACHATE GENERATION? 17 

A. I did. 18 

 19 

Q.  WHAT IS LEACHATE AND WHY DOES IT MATTER? 20 
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A. Leachate is fluid that is in contact with waste or that has contacted waste.  It is 1 

important because it provides a primary method to transport contaminants from the waste 2 

to humans or to the environment. 3 

 4 

Q. WHAT, IF ANY NEW DATA OR NEW INFORMATION IS PROVIDED IN 5 

THE EXPERT REPORTS OR THE TESTIMONY THAT ADDRESS THE ISSUE OF 6 

LEACHATE GENERATION FROM THE PROCESSED WASTE? 7 

A. There were no new data introduced and very little new in the way of 8 

interpretation.  The data from the NOI (p. 17) for the waste stream, i.e., rates of 9 

discharged water and spent ore, from which I computed the high levels of water that will 10 

be in the processed tailings remain the only data with which one can quantify the water 11 

content of these tailings.  The cautionary email from EER to the lab regarding water 12 

content and probable water separation is unchallenged as to its significance.   13 

Bayer’s expert report (pp. 4 and 5) subscribes to the NOI assertions of “no free-14 

water” (e.g., NOI, p. 17) and moisture content that is “near optimal for compaction” (e.g., 15 

NOI, p. 19).  The former assertion remains unsupported by the data in the NOI and the 16 

latter is neither supported with any data in the NOI nor relevant to the issue of the 17 

disposal of saturated and free-draining wastes.  The principle new interpretation 18 

contained within the Bayer expert report is the discussion of the texture(s) of the spent 19 

ore rock and the purported significance of that texture to the issue of whether or not the 20 

disposed spent ore is capable of producing leachate at the time it is disposed. (Bayer, p. 21 

4)  As part of that discussion, Bayer erroneous purports the analysis I performed was only 22 

on the course fraction of the waste stream.  The calculations considered the combined, 23 
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total mass of spent ore and the conclusions, even that of “unconsolidated sand,” applies 1 

fully to the combined fine and coarse tailings. 2 

 3 

Q. VERY BRIEFLY, UPON WHAT DATA DID YOU RELY TO CONCLUDE 4 

HIGH WATER CONTENT IN THE DISPOSED WASTE, AND HOW DID YOU 5 

COME TO THAT CONCLUSION? 6 

A. I relied upon the data in the NOI describing daily runs of ore processed (NOI p. 7 

16), and amounts of bitumen recovered from the ore, (NOI p. 14), and water lost to 8 

disposal with the spent ore (p. 17).  The data in the NOI apply to the combined waste 9 

streams, both coarse and fine, and not just the coarse fraction. (Id.) The interpretation and 10 

conclusions are therefore relevant to a combination of all spent ore, not just the coarse 11 

fraction.  The data establish that the spent waste as transported to the mine is 12 

unconsolidated and saturated with water.  I include with this supplemental testimony 13 

Exhibit A, a work sheet showing the calculations that led me to my conclusion. 14 

 15 

Q. ARE THERE ANY ADDITIONAL OR NEW DATA IN THE EXPERT 16 

REPORTS OR IN THE TESTIMONY OF THE DIVISION STAFF THAT 17 

INVALIDATE YOUR CALCULATIONS OR YOUR CONCLUSIONS? 18 

A. No.  There is anecdotal information in the Bayer report (p. 5) that a horizontal belt 19 

filter will be used instead of a shale shaker, as the extraction process continues to be 20 

redesigned.  However, the anecdotal information continues by noting that the re-use rate 21 

for water remains essentially unchanged from “approximately 85%” as provided in 22 

EER’s application to DWQ to “estimate in excess of 85%” in Bayer’s report.  There has 23 
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been no change to the NOI and no anecdotal information that reduces the 116 gallons per 1 

minute water use I relied upon to calculate the water content of the processed tailings. 2 

 Bayer (p. 5) also alludes to an expectation that the spent ore coming out of the 3 

process will drain free water, stating, “The tailings are planned to be moved from the 4 

plant to a handling area where any water draining from the tailings will be captured for 5 

recycling,” and citing the NOI at p.17.   The statement by Boyer is clouded, however, 6 

because there is no such statement at NOI p.17, nor anywhere else that I have found in 7 

the NOI. 8 

 9 

Q. ARE THERE ANY DATA OR INFORMATION IN THE NOI, EXPERT 10 

REPORTS, OR THE TESTIMONY OF THE DIVISION STAFF THAT SUPPORT THE 11 

ASSERTION THAT WATER CONTENT OF THE SPENT ORE IS TOO LOW TO 12 

DRAIN FROM THE SPENT ORE WHEN IT IS DISPOSED? 13 

A. There are not.   14 

 15 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT THE ASSERTION THAT 16 

THE MOISTURE CONTENT OF THE SPENT WASTE IS NEAR THAT FOR 17 

OPTIMAL COMPACTION IS UNSUPPORTED? 18 

A. Optimal moisture content for compaction is a material-specific property that is 19 

also specific to a desired degree of compaction.  It is determined by multiple tests of the 20 

material over a range of water contents.  Those test results of compaction produce a curve 21 

from which one observes the optimal for that material for the tested degree of 22 

compaction.  There is no generic “optimal moisture content.”  The assertions are offered 23 
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without specification as to the level of compaction being referenced and they are offered 1 

without any compaction test data of any kind. 2 

 3 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT OPTIMAL MOISTURE 4 

CONTENT FOR COMPACTION IS NOT RELEVANT TO WHETHER OR NOT THE 5 

SPENT WASTE WILL DRAIN WHEN DISPOSED? 6 

A. Optimal moisture content for compaction is the amount of water that allows for 7 

the densest mass to be made from a particular granular material when compacted to a 8 

predetermined degree.  It is a characteristic that applies to sediment at the time of 9 

compaction.  What determines whether or not water drains from the sediment is whether 10 

or not the water content is above or below the field capacity.  If the water content is 11 

above field capacity, the sediment will passively drain water.  If the water content is 12 

below field capacity, it will not passively drain.  The field capacity of a material will 13 

change if and as it is compacted.  Thus, the field capacity for the disposed, spent ore is 14 

different when it is dumped in the mine than it is if it were compacted.  But, field 15 

capacity and optimal moisture content are not directly related.  Whether or not the spent 16 

ore, as delivered to the mine, is “near” optimal moisture content for some particular level 17 

of compaction – and there is no test data to establish that content – has nothing to do with 18 

whether or not the spent waste will drain water, as delivered or if compacted. 19 

 20 

Q. WHAT IS THE TEXTURAL INTERPRETATION OF THE SPENT ORE THAT 21 

IS PROVIDED IN THE EXPERT REPORTS AND IN TESTIMONY OF THE 22 

DIVISION STAFF? 23 



 33 

A. The expert report of Bayer represents that the spent ore sediments to be disposed 1 

in the mine, when combined, have a texture, i.e., grain size and grain-size distribution, 2 

that is equivalent to a “fine loamy sand” (Bayer, p. 4). 3 

  4 

Q. WHAT SIGNIFICANCE IS ATTACHED TO THIS INTERPRETED 5 

TEXTURE? 6 

A. Based upon that characterization as “fine loamy sand,” Bayer asserts the spent ore 7 

will “have a field capacity and saturation much greater than that of sand.” (Id.).  Bayer 8 

does not indicate what the NOI data establish the saturation to be, or venture a value or 9 

range for the field capacity.  Bayer provides no conflicting demonstration of differing 10 

saturation or water content than that presented in my direct testimony.  His only dispute is 11 

a preference to refer to the tailings as “fine loamy sand” instead of “unconsolidated 12 

sand.”  13 

 14 

Q. DOES THE DISCUSSION OF THE TEXTURE OF THE PROCESSED ORE 15 

AND ITS INFLUENCE ON SATURATION AND FIELD CAPACITY IN ANY WAY 16 

REFUTE YOUR OBSERVATIONS REGARDING THE WATER CONTENT OF THE 17 

SPENT ORE WASTES AS DISPOSED IN THE MINE AND IN WASTE DUMPS? 18 

A. No, it does not.  The evaluation that I performed using the NOI data was based on 19 

the characteristics and properties of all of the spent ore, both coarse and fine.  As noted 20 

above, my analysis was not an evaluation of only the coarse fraction.  The resulting 21 

calculations of water content and saturation derived from the NOI data are fully 22 

consistent with and applicable to a sand of the combined texture indicated by the limited 23 
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grain-size values provided in the NOI, regardless of the descriptive name given it.  Those 1 

calculations have never been refuted. 2 

 3 

Q. WHAT DATA ARE PROVIDED IN THE NOI REGARDING THE TEXTURE 4 

OF THE SPENT ORE? 5 

A. Bayer (p. 4) relies upon “a very small amount” grain-size distribution data that 6 

has been performed.  The only quantitative data for grain size distributions in the NOI 7 

appear to be on page 19, in the second paragraph of the Pit Backfill section.  That data is 8 

indeed “a small amount.”  The only data that is provided are the range and d50 (the grain-9 

size diameter dividing the coarser 50% of a sample from the finer 50% of a sample) for 10 

the coarse spent ore, and the range and d50 for the fine spent ore.  The boundary between 11 

coarse and fine spent ore is 80 micrometer. 12 

 13 

Q. WHAT DOES THE SMALL AMOUNT OF GRAIN-SIZE DATA TELL 14 

ABOUT THE SPENT ORE? 15 

A. I will use terms as defined by the standard Atterberg scale.  The coarse spent ore 16 

is 100% sand; half is fine- to coarse sand and half is fine sand.  The fine spent ore ranges 17 

from fine sand to less than medium silt.  Half of the fine spent ore is medium silt to fine 18 

sand and half is less than medium silt.   19 

Because the analyses are not completely reported, and the relative amounts of the 20 

fine- to coarse fractions are given as a range of from 20%-80% to 15%-85%, an exact 21 

characterization is not possible.  However, the data that are provided in the NOI indicate 22 

that the spent ore is not less than 80% sand, and not less than 90% sand and silt.  Not 23 
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more than 10% of the spent ore is medium silt or finer and this fraction may be as low as 1 

7.5%.  Using the Unified Soil Classification System (USCS), the spent ore is a coarse-2 

grained sediment, a sand, and, most specifically, a silty sand and denoted by the symbol 3 

SM. 4 

 5 

Q. WHAT IS THE DIFFERENCE BETWEEN “SILTY SAND” AND “FINE 6 

LOAMY SAND”? 7 

A. Silty sand (or SM) is standard USCS nomenclature, and it has standardized limits 8 

to its textural composition.  I am unfamiliar with any similarly standardized definition for 9 

fine loamy sand.  The term loam typically denotes a combined textural and compositional 10 

make up of a soil with approximately two parts sand, two parts silt and one part clay, as 11 

both grain size and as clay minerals.  Loam also traditionally has a high concentration of 12 

humic organic matter.  Loam is valued garden soil because it both retains water well with 13 

the organic matter and the clay minerals and freely drains due to its sand and silt content.  14 

Since the spent ore contains no humic organic matter and less clay mineralogy than 15 

customary in loam, it is not clear what fine loamy sand means in the context of the spent 16 

ore disposal. 17 

 18 

Q. WITH RESPECT TO LEACHATE GENERATION FROM THE SPENT ORE, 19 

DOES IT MAKE ANY DIFFERENCE WHETHER IT IS SILTY SAND OR FINE 20 

LOAMY SAND? 21 

A. No, none whatsoever.  The spent ore is what it is and the labeling is not what is 22 

important.  The important thing to appreciate is that, according to the data provided in the 23 
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NOI, the spent waste is expected to go to the mine with high porosity, calculated at about 1 

35%, nearly full saturated and at or near field capacity.   Therefore, it will drain when it is 2 

disposed. 3 

 4 

Q. DOES THE PRODUCTION OF LEACHATE FROM THE SPENT ORE 5 

DEPEND UPON THE SPENT ORE BEING FREE DRAINING AT THE TIME IT IS 6 

DISPOSED? 7 

A. No, not at all.  Precipitation will fall on the spent ore in the mine pit and the waste 8 

piles and infiltrate it, even after compaction.  Once the mine is closed, a portion of the 9 

precipitation will infiltrate the closed mine and move into the spent ore.  Bayer (p.5) 10 

asserts that the climate and low precipitation rates will combine to evapotranspire all 11 

precipitation that falls on or into the mine and waste piles.  This assertion is offered 12 

without any supporting data beyond a qualitative comparison of annual 13 

evapotranspiration rates and annual precipitation rates, neither of which Bayer provides.  14 

It is an assertion that is, quite simply, egregiously wrong.  Annual rain does not fall 15 

uniformly 24/7/365.  The annual evapotranspiration rate does not uniformly remove 16 

water 24/7/365.  Simply comparing those two statistics is tells nothing about leachate 17 

formation. 18 

I recently finished reviewing infiltration projections at a facility in the desert north 19 

of Las Vegas, investigating recharge to sediments very similar in texture to the sediments 20 

anticipated to come from the PR Spring mining operation.  There, with far less rainfall 21 

and far higher evapotranspiration rates, significant infiltration was simulated to occur and 22 

leachate moved through the waste.  That will happen here, too.  The rates can be readily 23 
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determined through long-used and well-calibrated models, models such as HELP.  But, it 1 

is a certainty that leachate will form in time, even were the spent ores being deposited 2 

bone dry.  The water content of the spent ore at disposal will influence when leachate 3 

forms, but not if leachate forms.  The timing and rates of leachate production should be a 4 

part of EER’s NOI; an analysis of impacts and a statement of mitigation cannot be 5 

completed without it.  This is because the leachate from the spent ore in the mine and 6 

waste piles will necessarily migrate away from the mine, carrying with it its 7 

contaminants, and impact ground and surface water.  The magnitude of that impact is 8 

dependent upon the rates of leachate production. 9 

  10 

VI. CHARACTERIZATION OF LEACHATES FROM WASTE MATERIALS 11 

 12 

Q. AS A RESULT OF THE ADDITIONAL INFORMATION YOU HAVE 13 

RECEIVED, REVIEWED, AND ASSESSED AS A RESULT OF THE PRODUCTION 14 

OF THE EXPERT REPORTS AND THE TESTIMONY OF DIVISION STAFF, DO 15 

YOU HAVE ADDITIONAL UNDERSTANDING OF THE CHARACTER OF THE 16 

LEACHATE THAT WILL EXIST IN AND FORM AS A RESULT OF THE 17 

PROPOSED MINING AND ORE PROCESSING? 18 

A. Yes, I do have additional understanding.  It is still not a full understanding, 19 

however, because EER either failed to characterize the leachate that will form or, if it has 20 

characterized the leachate that will form, EER failed to share that evaluation with the 21 

Division and DWQ.  The failure applies to both organic and inorganic characterization of 22 

the leachate.  The organic characterization focuses primarily on the concentration and 23 
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volumes of the toxic extraction chemicals in the spent process water.  The inorganic 1 

characterization would focus on the importation of lower quality water to feed the 2 

process and the increased weather rates that will result from the pulverization of the ore 3 

rock and the release of reactive minerals. 4 

 5 

Q. HOW HAS YOUR UNDERSTANDING OF THE INORGANIC 6 

CHARACTERIZATION OF LEACHATE CHANGED AS A RESULT OF THE 7 

ADDITIONAL INFORMATION YOU HAVE RECEIVED, REVIEWED, AND 8 

ASSESSED? 9 

A. The new information I have received, reviewed and assessed does not address any 10 

of the inadequacies of inorganic characterization to which I testified previously.  There is 11 

still no characterization or attempt to characterize the inorganic composition of ground 12 

and surface water.  Bayer (pp. 13 and 14) acknowledges that the testing requested and 13 

relied upon by DWQ does not provide the agency with data that is descriptive of the 14 

leachate that will exist or form at the mine.  Division staff in testimony accepts the EER 15 

representation to DWQ that because the extracting liquid will not change pH and will not 16 

therefore increase dissolution of mineral, the Orphus Process will not increase TDS (e.g., 17 

Monson, p. 256 et seq.).  This ignores the fact that the Orphus Process pulverizes the ore, 18 

dramatically increasing surface area and thereby increasing the rates of weathering 19 

reactions that do generate TDS.  It also fails to recognize that the grinding of the rock and 20 

extraction of bitumen will allow exposure of previously sequestered reactive minerals to 21 

weather that would not have occurred without this grinding and pulverizing.  And, it fails 22 
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to recognize that water with significantly higher TDS will be imported for use in the 1 

Orphus Process and that this water will be discharged to the mine with spent ore. 2 

 3 

Q. HOW HAS YOUR UNDERSTANDING OF THE ORGANIC 4 

CHARACTERIZATION OF LEACHATE CHANGED AS A RESULT OF THE 5 

ADDITIONAL INFORMATION YOU HAVE RECEIVED, REVIEWED, AND 6 

ASSESSED? 7 

A. Now that we know what the extracting chemicals are, we understand something 8 

of the biological and ecological risks associated with those chemicals, of the physical and 9 

chemical properties of the extraction chemicals in and with the discharged water, and of 10 

the degradation products of the chemicals.  The composition of the process water 11 

provided to EPA in 2009, although now outdated, provides some understanding of 12 

aspects of the likely characteristics of the spent process water discharged with the spent 13 

ore to the mine and waste dumps.  14 

 15 

Q. WHAT DO YOU NOW UNDERSTAND REGARDING THE BIOLOGICAL 16 

AND ECOLOGICAL RISKS OF THE EXTRACTING CHEMICALS? 17 

A. The chemicals in Orange Terpenes are documented toxic across a wide range of 18 

organisms and ecosystems.  Testing has established concentrations that are toxic and or 19 

lethal to cats, dogs, rodents, insects, crustaceans, birds, fish, aquatic vegetation including 20 

algae, and benthic organisms.  The biodegradability of these chemicals varies by 21 

chemical and depends upon whether conditions are aerobic or anaerobic.  Abiotic 22 

degradation, particularly in sunlight, can produce degradation products that are 23 
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themselves toxic and/or carcinogenic.  Most of the individual compounds have high or 1 

very high potential to bioconcentrate.  This information has been provided in detail in the 2 

testimony above, based on individual chemistry. 3 

 4 

Q. WHAT ARE THE IMPORTANT PHYSICAL AND CHEMICAL PROPERTIES 5 

OF THE EXTRACTION CHEMICALS? 6 

A. The chemicals are immiscible and universally lighter than water.  The result is 7 

that when these chemicals are discharged with water, they will remain as separate drops 8 

that tend to migrate upward even when water is not migrating.  The particles will tend to 9 

coalesce into larger masses as they contact other droplets.  Since the viscosity of these 10 

chemicals is comparable to that of water and the surface tension is substantially less, they 11 

move more easily than water through the porosity of the spent ore and surrounding rock. 12 

 The vapor density of these chemicals is between 4 and 5 times that of air.  As 13 

discussed above, this will tend to pool the chemical vapor at the surface of evaporation, 14 

inhibiting further evaporation. 15 

 Each of these chemicals is soluble in water at significantly variable rates as 16 

described above.  This will result in a dissolved composition that can differ significantly 17 

from the analyzed composition in the extracting fluid itself.  For determining impacts to 18 

the environment and ecosystems, the dissolved composition in water is more significant, 19 

because water will be a vehicle of transport, and EER has not shared any data regarding 20 

the dissolved composition of these chemicals in the spent extracting fluid that will be 21 

discharged to the mine.  The solubilities of these chemicals range from around one to 22 

more than 1500 mg/L, their solubilities are thousands or millions of times greater than the 23 
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natural concentrations of the chemicals, which are often quantified in nano- or 1 

picograms/L (billionths and trillionths of a gram per liter, respectively). 2 

 These chemicals readily partition into solid phase hydrocarbons, e.g., bitumen, 3 

which is why they are used in the Orphus Process to extract bitumen.  Thus, the residual 4 

hydrocarbons in the spent ore will be reservoirs of the extraction chemical and transport 5 

the chemicals to the mine with their disposal.  EER provides no data on the concentration 6 

of these chemicals partitioned into the residual bitumen.  This is a substantial omission as 7 

the application to the DWQ reports that the residual bitumen concentrations in the fine 8 

sediments is as high as 3% and therefore the potential mass of the chemical in the 9 

residual may be significant. 10 

 11 

Q. WHAT IS KNOWN ABOUT THE CONCENTRATIONS OF THE 12 

EXTRACTING CHEMICALS IN THE SPENT PROCESS WATER THAT IS BEING 13 

DISPOSED IN THE MINE WITH THE SPENT ORE? 14 

A.   Both the DWQ and the NOI acknowledge that the extracting chemicals will be 15 

part of the spent process water that is disposed with the spent ore and placed in the mine 16 

and in the waste dumps.  However, neither the NOI nor the DWQ application gives any 17 

specific information regarding the concentrations of these chemicals or the masses of 18 

these chemicals that will be disposed in the mine.  The NOI and the DWQ application are 19 

without any analytical or quantitative data with respect to concentrations of the extracting 20 

chemicals in the spent process water, which is the initial leachate at the mine.  21 

 22 
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Q. FROM THE INFORMATION AVAILABLE, WHAT CAN BE DETERMINED 1 

ABOUT THE CONCENTRATIONS OF THE EXTRACTING CHEMICALS IN THE 2 

SPENT PROCESS WATER THAT IS BEING DISPOSED OF IN THE MINE AND 3 

WASTE DUMPS WITH THE SPENT ORE? 4 

A. There are three mechanisms by which the extracting chemicals associated with 5 

the spent process water that is being disposed of in the mine and waste dumps with the 6 

spent ore can be transported; dissolved in water, as free liquids mixed with the water, and 7 

in solid phase partitioned into the residual hydrocarbons in the spent ore.  None of these 8 

is characterized by EER. 9 

 The dissolved chemicals may occur at or near their solubility limits based upon 10 

the high concentration of extracting chemical in the process water, according to the 11 

composition of the process water given EPA in 2009, a long average period of contact, 12 

and extensive agitation in the extraction process.  This would result in a total dissolved 13 

concentration of about 2170 mg/L, or approximately 2170 parts per million.  Water loss 14 

with the spent waste is 116 gallons per minute (gpm) according to the NOI, or 167,040 15 

gallons per day.  Using the above dissolved mass ratio, this constitutes a load to the mine 16 

of 3023 pounds per day.  Converting to volume based upon a typical density of about 17 

0.84 of water, the approximate the discharge rate of extracting chemicals is 450 gallons 18 

per day. 19 

 There are no data available in the NOI or in the application to DWQ that allows 20 

one to extract or estimate the amount of the extracting chemical that will be partitioned 21 

into the residual hydrocarbons of the spent ore.  It is only known that this is an additional, 22 

and potentially significant source of transport to the mine. 23 
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There are no direct data available in the NOI or in the application to DWQ that allows 1 

one to extract or estimate the amount of the extracting chemical that will be released as a 2 

free-phase mixture of the extracting chemicals with the spent process fluid discharged 3 

with the spent ore.  The 2009 letter from EER to EPA states that the extracting fluid is 4 

35.9% extracting chemicals.  However, what is going to the mine is spent extracting 5 

fluid, not fresh, and it will have substantially less of the chemical in it.   How much less is 6 

known to EER, because the company repeatedly states that the lost extracting fluid, both 7 

water and chemical, must be added back to refresh the process fluid for new extraction.  8 

EER does not provide that information in either the NOI or the DWQ application. 9 

However, EER has stated in public forums describing the Ophus process that 98% 10 

of the chemical is recycled.  Based upon the 116 gpm loss of process water, the process 11 

water chemistry reported to EPA, and a total of 2% chemical loss, the chemical content in 12 

the disposed water could be as high as 2200 gallons per day or 14,800 pounds per day.  13 

The dissolved concentration can only account for about ¼ of this amount, so transport 14 

with the residual hydrocarbons in solid phase or as free liquid are likely significant 15 

factors. 16 

 17 

VII. CONCLUSIONS 18 

 19 

Q. WILL THE OPHUS PROCESS PRODUCE LEACHATE THAT IS 20 

CONTAMINATED WITH THE EXTRACTING FLUID THAT IT USES? 21 

A. Yes.  EER projects a production rate of contaminated leachate of 116 gpm for a 22 

bitumen production rate of 2000 barrels per day. 23 
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 1 

Q. WHAT ARE THE LEVELS OF CONTAMINATION OF THAT LEACHATE 2 

WITH EXTRACTING CHEMICALS? 3 

A. Only EER knows at this point, because EER does not disclose the composition of 4 

the spent fluid that constitutes the discharged leachate.  The leaching procedure analyses 5 

provided to DWQ as part of the application did not test for the extraction chemicals.  6 

Using a reasonable assumption that the spent fluid is saturated with the extracting 7 

chemicals, the dissolved concentration of these chemicals is about 2179 mg/L.  Free-8 

phase concentrations of the extracting chemicals have not been disclosed.  The discharge 9 

of chemicals to the mine solely in dissolved phase, under the assumption of concentration 10 

at solubility, is about 1 ½ tons per day, or about 450 gallons per day.  If all of the 11 

chemical loss described by EER in public (2%) are part of the waste water disposed with 12 

the spent ore, the total chemical in the waste water would be as high as 2200 gallons per 13 

day, or 14,800 pounds per day. 14 

 15 

Q. ARE THE MINE AND WASTE DUMPS CONTAMINATED WITH 16 

EXTRACTING CHEMICALS IN ANY MANNER OTHER THAN DISSOLVED AND 17 

FREE-PHASE LIQUID? 18 

A. Yes.  The extracting chemicals partition into the bitumen.  Some of the bitumen is 19 

returned to the mine as residual hydrocarbons.  According to data provided in the 20 

application to DWQ, the overall concentration of residual hydrocarbon is 0.84% and 21 

some spent ore has as much as 3% residual hydrocarbons.  The concentration of 22 

extracting chemicals in these materials is not disclosed. 23 
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 1 

Q. WILL LEACHATE IN THE MINE AND WASTE DUMPS BE MOBILE AND 2 

ABLE TO MOVE OUTSIDE THE MINE AND DUMPS? 3 

A. Yes.  Based upon the materials handling data in the NOI, the discharge rate of 4 

spent process fluid from the processing of the ore is sufficient to generate water levels in 5 

the disposed spent ore that will be at or over levels at which it will drain at the time of 6 

disposal.  Therefore, as proposed in the NOI, leachate drainage would begin immediately.  7 

Were the process to be changed to reduce that level of water discharge, movement of the 8 

leachate would begin when sufficient water falls on or infiltrates into the waste to raise 9 

water levels to or above field capacity.  This addition of water will occur.  The technical 10 

effort needed to estimate a time frame has not been shared by EER, if it has been done. 11 

 12 

Q. MIGHT THE EXTRACTING CHEMICALS IN THE MINE MOVE, EVEN IF 13 

THE WATER IS STATIONARY? 14 

A. Yes.  The extraction chemicals are immiscible in water, less dense than water, and 15 

can move more readily through porous material than water.  Free-phase liquid chemicals 16 

will tend to migrate vertically upward, whether or not the water is moving. 17 

 18 

Q. DO THE EXTRACTING CHEMICALS DISPOSED IN SPENT PROCESSING 19 

WATER AND IN SPENT ORE PRESENT A THREAT OR RISK TO THE 20 

ENVIRONMENT, ECOLOGY, SURFACE WATER AND GROUND WATER AT THE 21 

MINE? 22 
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A. Yes.  There are abundant toxicological, ecological, and environmental studies and 1 

data that establish these chemicals are toxic, and potentially lethal to, virtually every type 2 

of life and ecosystem in and around the mine, including earthworms, aquatic plants, 3 

benthic animals, fish, insects, rodents, predator mammals, birds, and soil bacteria.  Most 4 

of the chemicals have high or very high potential for bioconcentration.   Some biodegrade 5 

under some conditions, but abiotic degradation (degradation by non-biological processes) 6 

for some of these chemicals produce degradation products that are themselves toxic or 7 

carcinogenic. 8 

 9 

Q. CAN THE FULL RISK OF DISPOSING OF THESE ORGANIC CHEMICALS 10 

IN THE WASTES AT THIS MINE BE FULLY QUANTIFIED AT THIS TIME? 11 

A. No.  Not until EER elects to release withheld information and undertake 12 

additional analysis and elects to characterize the site sufficiently to understand migration 13 

paths, migration rates, and timing of migration can these risks be described or quantified.  14 

Confirming the risks or identifing damage after operations begin would require 15 

monitoring programs and protocols that are not part of the current mining plan. 16 

 17 

Q. IS ORGANIC CONTAMINATION THE ONLY PROBLEM THAT WILL 18 

OCCUR WITH THIS MINING? 19 

A. No.  The mining plan at this site will create contamination due to inorganic 20 

materials as well.  The very limited existing data establish very low TDS water in the 21 

seeps and springs that discharge local shallow groundwater, as documented in the NOI 22 

and included in the application to the DWQ.  The mining and processing of the oil sands 23 
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as proposed in the NOI will necessarily generate lower quality water even without the 1 

organic contamination.  Water higher in TDS than the shallow water in the area is being 2 

imported from deep zones several miles away for use as process water.  Pulverizing the 3 

ore rock will decrease grain size and increase surface area, increasing the rate at which 4 

this water will weather and increasing TDS as a result.  Reactive minerals that are 5 

currently sequestered in the bitumen will be exposed to oxidizing air and water and will 6 

what weather at rates far higher than currently occur. 7 

 8 

Q. CAN THE FULL RISK OF DISPOSING OF THE INORGANIC 9 

CONTAMINATION AT THIS MINE BE FULLY QUANTIFIED AT THIS TIME? 10 

A. No.  Unless and until EER disclosed or collects the necessary data to allow an 11 

assessment of the materials and processes that will be specifically involved and active at 12 

this specific mine, the impacts and risks cannot be characterized or quantified.  The 13 

composition of the water to be used for making the process water is easily obtained.  The 14 

inorganic composition of the spent process water that constitutes the initial leachate is 15 

easily obtained.  Characterizing the reactive mineralogy of the spent ore is easily done.  16 

From these data, the risk and impact of inorganic contamination is easily determined.  17 

The NOI is not complete without this information and no finding of impacts to water – de 18 

minimis or otherwise - can be validly done without it. 19 

 20 

Q. Does this conclude your testimony for now? 21 
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A. Yes, it does. 1 

 2 
 3 
 4 
___________________________ 5 
Charles H. Norris 6 
1928 E 14th Ave 7 
Denver CO 80206 8 

 



Exhibit A 
 

COMPUTATION OF WATER CONTENT IN SPENT ORE USING NOI DATA 
 
 
Daily production run, 2000 bbl. (NOI, p.16) 
Daily ore processed, 3000 to 3500 tons (NOI, p 16) 
 Assumption 1:  ore is dry based on site characterization 
Bitumen recovery as percent of weight of ore rock, 10-12% (NOI, p. 14) 
 Assumption 2: use midpoint of range, 11% 
Daily dry tailings [89% of (3000 to 3500 tons)], 2670 to 3115 tons 
 
Water consumption, 116 gpm (NOI p.17) 
Daily water consumption, 116 x 60 x 24 = 167,040 gallons 
Daily water consumption, 167,040 x 8 / 2000 = 668 tons 
 
Range of daily wet tailings production, 3338 to 3783 tons 
 [2670 + 668 to 3115 + 668] 
 
Range of water content [W-wtr/W-total], 20.0% to 17.6% 
 
Volume = Mass/Density 
 
Quartz has density of 2.65 g/cc, or 1.993 tons/cy 
Water has a density of 1.00 g/cc, or 0.752 tons/cy 
 
Volume of daily processed rock, 1340 to 1563 cy 
 [2670/1.993 to 3115/1.993] 
 
Daily water volume, 668/0.752 = 888 cy 
 
Volume of rock + volume of water = volume of tailings; 2228 to 2451 cy 
 Assumption 3:  no unsaturated porosity 
 
Porosity of tailings, volume of water/volume of tailing, 40% to 36% 
 
Notes: 
Assumption 3 is reasonable because the resulting total porosity is at or near the upper limit expected for 
granular, unconsolidated sediments like these.  Adding a third phase of air filled porosity would 
postulate porosity too high to be expected in sediment coming off a shale shaker or similar device. 
 
The use of quartz density is conservative.  The use of a grain density greater than quartz at 2.65 g/cc 
would decrease the volume of rock and resulting even higher porosity.. 



































































Material Safety Data Sheet 

Linalool 
ACC# 21702  

Section 1 - Chemical Product and Company Identification 

MSDS Name: Linalool  

Catalog Numbers: AC125150000, AC125150050, AC125151000, AC125155000  

Synonyms: 3,7-Dimethyl-1,6-octadien-3-ol.  

Company Identification: 

              Acros Organics N.V. 

              One Reagent Lane 

              Fair Lawn, NJ 07410 

For information in North America, call: 800-ACROS-01 

For emergencies in the US, call CHEMTREC: 800-424-9300 

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

78-70-6 Linalool 97  201-134-4 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless to light yellow liquid. Flash Point: 75 deg C. 

Warning! Causes eye and skin irritation. Combustible liquid and vapor. May 

cause respiratory tract irritation.  

Target Organs: Central nervous system, eyes, skin.  

 

 

Potential Health Effects  

Eye: Causes eye irritation.  

Skin: Causes skin irritation. May be harmful if absorbed through the skin.  

Ingestion: May cause irritation of the digestive tract. May be harmful if swallowed.  

Inhalation: May cause respiratory tract irritation. May be harmful if inhaled.  

Chronic: Exposure to high concentrations may cause central nervous system 
depression.  

Section 4 - First Aid Measures  



 

 

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, 

occasionally lifting the upper and lower eyelids. Get medical aid.  

Skin: Get medical aid. Immediately flush skin with plenty of water for at least 15 

minutes while removing contaminated clothing and shoes.  

Ingestion: Do not induce vomiting. Get medical aid.  

Inhalation: Remove from exposure and move to fresh air immediately. If not 

breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 

aid if cough or other symptoms appear.  

Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 

General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. 

Will burn if involved in a fire. Containers may explode in the heat of a fire. 

Combustible liquid and vapor.  

Extinguishing Media: Use water spray to cool fire-exposed containers. Use water 

spray, dry chemical, carbon dioxide, or appropriate foam.  

Flash Point: 75 deg C ( 167.00 deg F)  

Autoignition Temperature: 235 deg C ( 455.00 deg F)  

Explosion Limits, Lower:0.9 vol %  

Upper: 5.2 vol %  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  

Section 6 - Accidental Release Measures  

 

 

General Information: Use proper personal protective equipment as indicated in 

Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then 

place in suitable container. Wear a self contained breathing apparatus and 

appropriate personal protection. (See Exposure Controls, Personal Protection 

section). Remove all sources of ignition. Use a spark-proof tool. Do not let this 

chemical enter the environment.  

Section 7 - Handling and Storage  

 

 

Handling: Use with adequate ventilation. Use spark-proof tools and explosion proof 

equipment. Do not get in eyes, on skin, or on clothing. Take precautionary measures 

against static discharges. Keep away from heat, sparks and flame. Do not ingest or 



inhale.  

Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a 

tightly closed container.  

Section 8 - Exposure Controls, Personal Protection  

 

 

Engineering Controls: Use explosion-proof ventilation equipment. Facilities storing 

or utilizing this material should be equipped with an eyewash facility and a safety 

shower. Use adequate ventilation to keep airborne concentrations low.  
Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

Linalool  none listed  none listed  none listed  

 

OSHA Vacated PELs: Linalool: No OSHA Vacated PELs are listed for this chemical.  

Personal Protective Equipment  

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as 

described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or 

European Standard EN166.  

Skin: Wear appropriate protective gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  

Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 

approved respirator if exposure limits are exceeded or if irritation or other symptoms 

are experienced.  

Section 9 - Physical and Chemical Properties  

 

 

Physical State: Liquid  

Appearance: clear colorless to light yellow  

Odor: none reported  

pH: Not available.  

Vapor Pressure: 0.1 mbar @ 20 deg C  

Vapor Density: Not available.  

Evaporation Rate:Not available.  

Viscosity: 4.4 mPa 25 deg C  

Boiling Point: 199 deg C @ 760 mmHg  

Freezing/Melting Point:Not available.  

Decomposition Temperature:> 200 deg C  

Solubility: Soluble.  

Specific Gravity/Density:0.861  

Molecular Formula:C10H18O  
Molecular Weight:154.25  



Section 10 - Stability and Reactivity  

 

 

Chemical Stability: Stable under normal temperatures and pressures.  

Conditions to Avoid: Incompatible materials, ignition sources, excess heat.  

Incompatibilities with Other Materials: Strong oxidizing agents.  

Hazardous Decomposition Products: Carbon monoxide, carbon monoxide, carbon 

dioxide.  
Hazardous Polymerization: Has not been reported.  

Section 11 - Toxicological Information  

 

 

RTECS#:       

CAS# 78-70-6: RG5775000  

LD50/LC50: 

CAS# 78-70-6: 

     Draize test, rabbit, eye: 100 uL Moderate; 

     Draize test, rabbit, skin: 500 mg/24H Mild; 

     Draize test, rabbit, skin: 100 mg/24H Severe; 

     Oral, mouse: LD50 = 3 gm/kg; 

     Oral, rat: LD50 = 2790 mg/kg; 

     Skin, rabbit: LD50 = 5610 mg/kg; 

     Skin, rat: LD50 = 5610 mg/kg; 

. 

 

Carcinogenicity: 

CAS# 78-70-6: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No information found  

Teratogenicity: No information found  

Reproductive Effects: No information found  

Mutagenicity: Mutation in microorganisms:See actual entry in RTECS for complete 

information.  

Neurotoxicity: No information found  
Other Studies:  

Section 12 - Ecological Information  

 

 

Ecotoxicity: No data available. No information available.  

Environmental: No information available.  

Physical: No information available.  
Other: Do not empty into drains.  



Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is 

classified as a hazardous waste. US EPA guidelines for the classification 

determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 

consult state and local hazardous waste regulations to ensure complete and accurate 

classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: Not regulated. Not regulated. 

Hazard Class:   

UN Number:   

Packing Group:   

 

Section 15 - Regulatory Information  

 

US FEDERAL 

 

TSCA  

     CAS# 78-70-6 is listed on the TSCA inventory.  

Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  

Chemical Test Rules 

     None of the chemicals in this product are under a Chemical Test Rule.  

Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  

TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  

CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  

SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  

Section 313      No chemicals are reportable under Section 313.  

Clean Air Act: 

     This material does not contain any hazardous air pollutants.  

     This material does not contain any Class 1 Ozone depletors.  



     This material does not contain any Class 2 Ozone depletors.  

Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under 

the CWA.  

     None of the chemicals in this product are listed as Priority Pollutants under the 

CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the 

CWA.  

OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  

STATE 

     CAS# 78-70-6 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  

 

California Prop 65 

 

California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 

European Labeling in Accordance with EC Directives 

Hazard Symbols: 

     XI  

Risk Phrases: 

     R 36/38 Irritating to eyes and skin.  

 

Safety Phrases: 

     S 36/37/39 Wear suitable protective clothing, gloves and eye/face pr  

     otection.  

 

WGK (Water Danger/Protection) 

     CAS# 78-70-6: 1  

Canada - DSL/NDSL 

     CAS# 78-70-6 is listed on Canada's DSL List.  

Canada - WHMIS 

     This product has a WHMIS classification of B3, D2B.  

This product has been classified in accordance with the hazard criteria of the 

Controlled Products Regulations and the MSDS contains all of the information 

required by those regulations.  
Canadian Ingredient Disclosure List 

Section 16 - Additional Information  

 

MSDS Creation Date: 7/07/1998  

Revision #4 Date: 5/08/2008  
 
The information above is believed to be accurate and represents the best information currently available to us. 
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users should make their own investigations to 
determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any 
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential 
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.  



LINALOOL  
CASRN: 78-70-6 

For other data, click on the Table of Contents 

Best Sections 
 

Special Reports : 
Organization for Economic Cooperation and Development; Screening Information Data 

Set for LINALOOL (78-70-6) 157 pp. (March 2002).This OECD Initial Assessment of 

HPV Chemicals is part of a series of OECD SIDS documents published by UNEP 

Chemicals to facilitate the access to information needed for health and environmental risk 

assessments of chemicals.  

 

 

Special Reports : 
European Chemicals Bureau; IUCLID Dataset, Linalool (78-70-6) 55 pp. (2000 CD-

ROM edition) contains information on use, toxicology, and environmental effects of this 

chemical as supplied to the European Union by industry.  

 

 

Ongoing Test Status : 
The following link will take the user to the National Toxicology Program (NTP) Test 

Agent Search Results page, which tabulates all of the "Standard Toxicology & 

Carcinogenesis Studies", "Developmental Studies", and "Genetic Toxicity Studies" 

performed with this chemical. Clicking on the "Testing Status" link will take the user to 

the status (i.e., in review, in progress, in preparation, on test, completed, etc.) and results 

of all the studies that the NTP has done on this chemical. [http://ntp-

apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=7
8-70-6  
[Available from: http://ntp-

apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults

&searchterm=78-70-6  

 

 

Metabolism/Metabolites : 
For the induction study 600 mg linalool/kg bw was administered /to male IISc strain rats/ 

once daily for 6 days by gastric tube as a suspension in 1% methyl cellulose solution. 

Control rats were only given the vehicle. For the identification of metabolites, 800 mg 

linalool/kg bw was administered once daily for 20 days ... . 8-Hydroxy-linalool (CAS 

64142-78-5) and 8-carboxy-linalool (CAS 26187-81-5) were identified in the urine, 

showing selective oxidation of the C8-methyl in linalool. The 8-hydroxylase present in 

both lung and liver microsomes was shown to be mediated by a cytochrome P-450 

(CYP450) system. After 3 days of dosing, liver and lung microsomal CYP450 was 

increased; on the other hand, both NADH- and NADPH-cytochrome c reductase 

http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=78-70-6
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=78-70-6
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=78-70-6
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=78-70-6
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=78-70-6
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=78-70-6


activities were not significantly changed during the 6 days of treatment. /Purity > 99.5%/  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.97 (March 2002). 

Available from, as of July 15, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  
 

 

Methods of Manufacturing : 
a) Extraction of linalool is based on fractionation distillation of essential oils of mainly 

bois de rose, shiu (camphor) or coriander. b) Partial synthesis starts either from alpha- or 

beta-pinene (CAS 80-56-8 & 127-91-3). alpha-Pinene is hydrated selectively to cis-

pinane (6876-13-7) and subsequently oxidised to cis/trans (ca 75%/25%) pinane 

hydroperoxide (28324-52-9), which is in turn reduced to pinanols (various CAS numbers) 

and the latter finally pyrolysed to the respective linalools. c) Total chemical synthesis of 

linalool is by way of 2-methyl-2-hepten-6-one (110-93-0). It may start from addition of 

acetylene (74-86-2) to acetone (67-64-1) resulting in 3-methyl-1-butyn-3-ol (115-19-5), 

which is hydrated in the presence of a palladium catalyst to 3-methyl-1-buten-3-ol (115-

18-4), which is reacted with either diketene or acetic acid ester to the acetoacetate and the 

latter thermally reacted to 2-methyl-2-hepten-6-one. Alternatively, 3-methyl-1-buten-3-ol 

is reacted with isopropenyl methyl ether (116-11-0) to 2-methyl-2-hepten-6-one. In a 

third synthetic pathway, isoprene hydrochloride is reacted with acetone in the presence of 

an alkaline condensing agent or in the presence of organic bases as catalysts to 2-methyl-

2-hepten-6-one. 2-Methyl-2-hepten-6-one is then reacted with acetylene to 

dehydrolinalool (CAS 29171-20-8), which is finally partially hydrated using hydrogen 

gas on a catalyst of platinum on activated charcoal. Subsequently the product linalool is 

purified through vacuum distillation.  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.38 (March 2002). 

Available from, as of July 14, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  

 

 

Other Chemical/Physical Properties : 
SAPONIFICATION NUMBER: NOT MORE THAN 1.5; SOL 1:4 IN 60% ALC; 

INDEX OF REFRACTION: 1.4600-1.4630 @ 20 DEG C/D; FLASH POINT: 78 DEG 

C; BP: 198 DEG C; ASSAY: GREATER THAN 95%; SPECIFIC GRAVITY: 0.858-

0.862 @ 25 DEG C; SYNTHETIC LINALOOL EXHIBITS A CLEANER & FRESHER 

NOTE THAN THE NATURAL PRODUCT /SYNTHETIC/  
[Fenaroli's Handbook of Flavor Ingredients. Volume 2. Edited, 

translated, and revised by T.E. Furia and N. Bellanca. 2nd ed. 

Cleveland: The Chemical Rubber Co., 1975., p. 320] **PEER REVIEWED**  
 

 

Major Uses : 
Reported uses (ppm): (Flavor and Extract Manufacturers' Association, 1994)  

Reported uses (ppm): (Flavor and Extract Manufacturers' Association, 1994) 
 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html


Food Category  Usual  Max.  
Alcoholic beverages  0.24  0.42  

Baked goods  11.90  17.64  

Chewing gum  40.74  61.00  

Condiments, relishes  5.00  40.00  

Frozen dairy  6.47  9.57  

Gelatins, puddings  7.31  9.76  

Hard candy  3.13  14.89  

Meat products  18.72  45.65  

Nonalcoholic beverges  3.57  6.87  

Soft candy  6.38  10.42  

   

   

 
[Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 5th 

ed.Boca Raton, FL 2005, p. 1029] **PEER REVIEWED**  
 

 

Human Toxicity Excerpts : 
/HUMAN EXPOSURE STUDIES/ ... During 4 periods of 6 months, from 1 January 2003 

to 31 December 2004, 26 fragrances were patch tested additionally to the standard series 

in a total of 21,325 patients; the number of patients tested with each of the fragrances 

ranged from 1658 to 4238. Hydroxymethylpentylcyclohexene carboxaldehyde (HMPCC) 

was tested throughout all periods. The following frequencies of sensitization (rates in %, 

standardized for sex and age) were observed: tree moss (2.4%), HMPCC (2.3), oak moss 

(2.0), hydroxycitronellal (1.3), isoeugenol (1.1), cinnamic aldehyde (1.0), farnesol (0.9), 

cinnamic alcohol (0.6), citral (0.6), citronellol (0.5), geraniol (0.4), eugenol (0.4), 

coumarin (0.4), lilial (0.3), amyl-cinnamic alcohol (0.3), benzyl cinnamate (0.3), benzyl 

alcohol (0.3), linalool (0.2), methylheptin carbonate (0.2), amyl-cinnamic aldehyde (0.1), 

hexyl-cinnamic aldehyde (0.1), limonene (0.1), benzyl salicylate (0.1), gamma-

methylionon (0.1), benzyl benzoate (0.0), anisyl alcohol (0.0). 1) Substances with higher 

sensitization frequencies were characterized by a considerable number of '++/+++' 

reactions. 2) Substances with low sensitization frequencies were characterized by a high 

number of doubtful/irritant and a low number of stronger (++/+++) reactions. 3) There 

are obviously fragrances among the 26 which are, with regard to contact allergy, of great, 

others of minor, and some of no importance at all.  
[Schnuch A et al; Contact Dermatitis 57 (1): 1-10 (2007)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Synonyms : 
2,6-DIMETHYL-2,7-OCTADIENE-6-OL  
**PEER REVIEWED**  

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=17577350


 

 

Synonyms : 
2,6-Dimethyl-2,7-octadien-6-ol  
**PEER REVIEWED**  
 

 

Synonyms : 
2,6-Dimethylocta-2,7-diene-6-ol  
**PEER REVIEWED**  

 

 

Synonyms : 
2,6-DIMETHYLOCTA-2,7-DIEN-6-OL  
**PEER REVIEWED**  
 

 

Impurities : 
Impurities typical for marketed substance: 3,7-dimethyloct-6-en-3-ol (18479-51-1; < = 

1.9% v/v); 3,7-dimethyloct-6-en-1-yn-3-ol (29171-20-8; < 0.1% w/w); linalyl acetate 

(115-95-7; < 0.5% w/w).  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.34 (March 2002). 

Available from, as of July 15, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  
 

 

General Manufacturing Information : 
NON-ALCOHOLIC BEVERAGES 2.0 PPM; ICE CREAM, ICES...3.6 PPM; CANDY 

8.4 PPM; BAKED GOODS 9.6 PPM; GELATINS & PUDDINGS 2.3 PPM; CHEWING 

GUM 0.80-0.90 PPM; CONDIMENTS 40 PPM.  
[Fenaroli's Handbook of Flavor Ingredients. Volume 2. Edited, 

translated, and revised by T.E. Furia and N. Bellanca. 2nd ed. 

Cleveland: The Chemical Rubber Co., 1975., p. 320] **PEER REVIEWED**  
 

 

Human Toxicity Excerpts : 
/HUMAN EXPOSURE STUDIES/ The sedative properties and sensory evaluation of R-, 

S- and RS-linalools were investigated in 20- to 26-year-old adults. The subjects were 

exposed to diluted oils at concentrations previously characterized by several judges as 

"feeling well"; however, no measured doses or concentrations are available. Sedative 

properties were evaluated based on performance in an Uchida-Kraeplin mental work test, 

in a physical exercise test and in a listening/environmental sound test and based on 

conventional forehead surface electroencephalography (EEG). ... Inhalation of RS-

linalool during hearing environmental sounds caused "favorable" impressions with 6/13 

impressions significantly more positive. The sensory evaluation spectrum of R-linalool 

was quite similar to thr RS-from, while S-linalool produced less favorable impressions 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html


and in particular had more ratings on the negative side. ... In the EEG studies, 3/5 cases 

for R-linalool and 4/6 cases for RS-linalool showed a tendency of decreasing beta waves 

(= sedation), while an opposing tendency of increase was noted in 3/5 cases for S-

linalool. ... RS-linalool was interpreted to elicit a favorable impression after hearing 

environmental sound , accompanied by a decrease in beta waves, due to the R-linalool 

component, while the S-form tended to produce unfavorable impressions along with an 

increase in beta waves.  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.139 (March 2002). 

Available from, as of July 15, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  
 

 

Human Toxicity Excerpts : 
/CASE REPORTS/ The aim of this study is to find out the causes of skin diseases in one-

third of the staff of a perfume factory, in which 10 different perfume sprays were being 

manufactured. Site inspection, dermatological examination and patch testing of all 26 

persons at risk with 4 perfume oils and 30 ingredients of them. The results showed 6 

bottlers were found suffering from allergic contact dermatitis, 2 from irritant contact 

dermatitis, 12 workers showed different strong reactions to various fragrances. The main 

causes of allergic contact dermatitis were 2 perfume oils (12 cases) and their ingredients 

geraniol (12 cases), benzaldehyde(9), cinnamic aldehyde (6), linalool, neroli oil, terpenes 

of lemon oil and orange oil (4 each). Nobody was tested positive to balsam of Peru. Job 

changes for office workers, packers or printers to other rooms, where they had no longer 

contact with fragrances, led to a settling. To conclude, automation and replacement of 

glass bottles by cartridges from non-fragile materials and using gloves may minimize the 

risk.  
[Schubert HJ; Contact Dermatitis 55 (2): 81-3 (2006)] **PEER REVIEWED** 

PubMed Abstract  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Chronic Exposure or Carcinogenicity/ ... For tests with 

linalool, 4 groups of 15 A/He mice each were used, one group each of 15 males and 15 

females for the high and for the low dose. ... All /ip/ injections of linalool were 

administered as 0.1 mL/dose of solutions in tricaprylin ... 3 times per week for 8 weeks ... 

. The experiments were terminated 24 weeks after the first injection. ... The following 

incidences of pulmonary tumours was found: 1) total dose 3 g/kg bw, males, 9 survivors, 

2 with 1 tumor; 2) total dose 3 g/kg bw, females, 11 survivors, 3 with 1 tumor; 3) total 

dose 0.6 g/kg bw, males, 11 survivors, 1 with 1 tumor; 4) total dose 0.6 g/kg bw, females, 

9 survivors, 1 with 1 tumor. These incidences were not statistically different from vehicle 

controls, P > 0.05.  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.127 (March 2002). 

Available from, as of July 15, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  
 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16930231
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html


 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Neurotoxicity/ After a 1 hour inhalation of 27 mg linalool, 

a decrease in mobility was observed in /6-8 wk/ mice (68% 30 min after exposure and 

100% 60 min after exposure) and in 6 month mice (4% 30 min after exposure and 29% 

60 min after exposure). Plasma levels of linalool 30, 60 and 90 min after exposure: about 

1, 2.7 and 2.9 ng/mL.  
[European Chemicals Bureau; IUCLID Dataset, Linalool (78-70-6) p.46 

(2000 CD-ROM edition). Available from, as of July 16, 2008: 

http://ecb.jrc.ec.europa.eu/esis/ **PEER REVIEWED**  
 

 

Metabolism/Metabolites : 
... Hydrolysis occurs more rapidly at the low pH of gastric fluids. The reaction products 

are linalool and acetic acid (ester hydrolysis). This is supported by the findings of the 

hydrolysis study ... at pH 4, 7 and 9. Therefore it is expected that linalool is the substance 

that will enter the systemic circulation after oral uptake of linalyl acetate. Linalool is 

probably converted to geraniol and its metabolites, 1,5-dimethyl-hexadiene-1,6-

dicarboxylic acid and 7-carboxy-5-methylocto-6-enoic acid ... /linalool acetate/  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALYL ACETATE (115-95-7) p.10 (March 2002). 

Available from, as of July 14, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  
 

 

Synonyms : 
3,7-Dimethyl-1,6-octadiene-3-ol  
**PEER REVIEWED**  
 

 

Synonyms : 
3,7-Dimethyl-1,6-octadien-3-ol  
**PEER REVIEWED**  

 

 

Synonyms : 
3,7-DIMETHYLOCTA-1,6-DIEN-3-OL  
**PEER REVIEWED**  
 

 

Synonyms : 
1,6-OCTADIEN-3-OL, 3,7-DIMETHYL-  
**PEER REVIEWED**  

 

 

U. S. Production : 
1,6-Octadien-3-ol, 3,7-dimethyl- is listed as a High Production Volume (HPV) chemical 

(65FR81686). Chemicals listed as HPV were produced in or imported into the U.S. in >1 

http://ecb.jrc.ec.europa.eu/esis/
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html


million pounds in 1990 and/or 1994. The HPV list is based on the 1990 Inventory Update 

Rule. (IUR) (40 CFR part 710 subpart B; 51FR21438).  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

(HPV) Challenge Program. Available from the Database Query page at: 

http://www.epa.gov/hpv/pubs/general/opptsrch.htm on 1,6-Octadien-3-ol, 

3,7-dimethyl- (78-70-6) as of July 9, 2008] **PEER REVIEWED**  

 

 

Human Toxicity Excerpts : 
/HUMAN EXPOSURE STUDIES/ 76 patients out of 1781 patch-tested were determined 

to have cosmetic allergy. In 3 instances, linalool was identified to be the causative 

allergen with certainty or high probability. Linalool was present in one case each as an 

ingredient of dry shampoo, hair lotion and after shave. ... /It was concluded/ that 

fragrances and fragrance chemicals were responsible for the majority of reactions 

(45.1%). In most cases (23 out of 37 fragrances) the individual fragrance components 

were not determined, but when they were, the most frequent causes were 

hydroxycitronellal (6/37) and linalool (3/37).  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.114 (March 2002). 

Available from, as of July 15, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Acute Exposure/ Rats /were admin linalool by/ gavage for 

3 days at 600 mg/kg/day. ... An increase in the level of cytochrome P450 within liver 

microsomes was observed, although the level had returned to normal 6 days after the last 

treatment.  
[European Chemicals Bureau; IUCLID Dataset, Linalool (78-70-6) p.36 

(2000 CD-ROM edition). Available from, as of July 16, 2008: 

http://ecb.jrc.ec.europa.eu/esis/ **PEER REVIEWED**  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Oral administration 

of Asian plantain (Plantago asiatica) essential oil (PAEO) for 3 weeks in C57BL/6 mice 

significantly reduced plasma total cholesterol and triacylglycerol (TAG) concentrations 

by 29 and 46%, respectively. The mRNA (+58%; P < 0.05), but not protein, levels of the 

LDL receptor were significantly higher, whereas both mRNA and protein levels of 

HMG-CoA reductase were significantly lower (-46 and -11%, respectively; P < 0.05) in 

the liver of PAEO-fed than of control mice. /Although/ the mRNA levels of CYP7A1 

were marginally reduced in HepG2 cells, /they were/ ... not in mouse liver after PAEO 

treatment. Thus, PAEO may have hypocholesterolemic effects by altering the expression 

of HMG-CoA reductase. Reduced TAG and oxidized LDL may provide additional 

cardiovascular protective benefits.  
[Chung MJ; Br J Nutr 99 (1): 67-75 (2008)] **PEER REVIEWED** PubMed 

Abstract  
 

http://www.epa.gov/hpv/pubs/general/opptsrch.htm
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://ecb.jrc.ec.europa.eu/esis/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=17697428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=17697428


 

Non-Human Toxicity Excerpts : 
/IMMUNOTOXICITY/ ... The ability of linalool, a common fragrance ingredient, to 

cause /skin sensitization/... was quantified using the local lymph node assay before and 

after careful purification by vacuum distillation. The commercially available grade of 

linalool (97% purity) was shown to be a weak skin sensitizer. Various impurities, 

including linalool oxide, dihydrolinalool, epoxylinalool, 3-hexenyl butyrate and 3,7-

dimethyl-1,7-octadiene-3,6-diol were identified and were completely removed (except for 

the dihydrolinalool remaining at 1.4%) and the re-purified linalool retested. Neither 

linalool or dihydrolinalool are protein-reactive compounds. The sensitization potency of 

the re-purified linalool sample was considerably reduced, but not entirely eliminated, 

suggesting either that an allergenic impurity could be very quickly reformed by 

mechanisms of activation or that certain potent undetectable allergens remained.  
[Basketter DA et al; Contact Dermatitis 47 (3): 161-4 (2002)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Ecotoxicity Values : 
LC50 Leuciscus idus (Golden orfe, average length 6.0 (5.5-7.1) cm, weight 1.8 (1.2-2.8) 

g) 22-46 mg/L/96 hr; Conditions: static, 21 deg C. /97.7% purity/  
[Organization for Economic Cooperation and Development; Screening 

Information Data Set for LINALOOL (78-70-6) p.79 (March 2002). 

Available from, as of July 15, 2008: 

http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html **PEER 

REVIEWED**  

 

 

Environmental Fate : 
TERRESTRIAL FATE: Based on a classification scheme(1), an estimated Koc value of 

76(SRC), determined from a water solubility of 1.59X10+3 mg/L(2) and a regression-

derived equation(3), indicates that linalool is expected to have high mobility in 

soil(SRC). Volatilization of linalool from moist soil surfaces is expected to be an 

important fate process(SRC) given a Henry's Law constant of 2.15X10-5 atm-cu 

m/mole(4). Linalool is not expected to volatilize from dry soil surfaces(SRC) based upon 

a vapor pressure of 0.16 mm Hg(5). In aqueous biodegradation screening tests, linalool 

reached 90% of its theoretical biological oxygen demand after 28 days(6), suggesting that 

biodegradation in soil is an important fate process(SRC).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Yalkowsky SH, He Y; 

Handbook of Aqueous Solubility Data. CRC Press LLC, Boca Raton, FL. p. 

704 (2003) (3) Lyman WJ et al; Handbook of Chemical Property Estimation 

Methods. Washington, DC: Amer Chem Soc pp. 4-9 (1990) (4) Altschuh J et 

al; Chemosphere 39: 1871-87 (1999) (5) Li J, Perdue EM; Physicochemical 

Properties of Selected Monoterpines. Preprints of Papers Presented at 

the 209th ACS National Meeting; Anaheim, CA; April 2-7 (1995) 35: 134-7 

(1995) (6) NITE; Chemical Risk Information Platform (CHRIP). 

Biodegradation and Bioconcentration. Ver 2006.01.30 Updated. National 

Institute of Technology and Evaluation. Tokyo, Japan. 3,7-Dimethyl-1,6-

octadien-3-ol. 78-70-6. Available from the database query page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of June 13, 2008.] **PEER REVIEWED**  

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12492549
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html


 

 

Environmental Fate : 
AQUATIC FATE: Based on a classification scheme(1), an estimated Koc value of 

76(SRC), determined from a water solubility of 1.59X10+3 mg/L(2) and a regression-

derived equation(3), indicates that linalool is not expected to adsorb to suspended solids 

and sediment(SRC). Volatilization from water surfaces is expected(3) based upon a 

Henry's Law constant of 2.15X10-5 atm-cu m/mole(4). Using this Henry's Law constant 

and an estimation method(3), volatilization half-lives for a model river and model lake 

are 54 hours and 20 days, respectively(SRC). According to a classification scheme(6), an 

estimated BCF of 39(SRC), determined from a log Kow of 2.97(7) and a regression-

derived equation(8), suggests the potential for bioconcentration in aquatic organisms is 

low(SRC). In aqueous biodegradation screening tests, linalool reached 90% of its 

theoretical biological oxygen demand after 28 days(9), suggesting that biodegradation in 

water is an important fate process(SRC).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Yalkowsky SH, He Y; 

Handbook of Aqueous Solubility Data. CRC Press LLC, Boca Raton, FL. p. 

704 (2003) (3) Lyman WJ et al; Handbook of Chemical Property Estimation 

Methods. Washington, DC: Amer Chem Soc pp. 4-9, 15-1 to 15-29 (1990) 

(4) Altschuh J et al; Chemosphere 39: 1871-87 (1999) (6) Franke C et 

al; Chemosphere 29: 1501-14 (1994) (7) Li J, Perdue EM; Physicochemical 

Properties of Selected Monoterpines. Preprints of Papers Presented at 

the 209th ACS National Meeting; Anaheim, CA; April 2-7 (1995) 35:134-7 

(1995) (8) Meylan WM et al; Environ Toxicol Chem 18: 664-72 (1999) (9) 

NITE; Chemical Risk Information Platform (CHRIP). Biodegradation and 

Bioconcentration. Ver 2006.01.30 Updated. National Institute of 

Technology and Evaluation. Tokyo, Japan. 3,7-Dimethyl-1,6-octadien-3-

ol. 78-70-6. Available from the database query page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of June 13, 2008.] **PEER REVIEWED**  

 

 

Food Survey Values : 
Linalool has been detected as a volatile components of pineapple guava (2.67 ug/g)(1), in 

three different varieties of nectarines (<10 ppb, 10 ug/kg, and 500 ug/kg)(2,9), in edible 

Korean chamchwi(3), in apricots (671, 365, and 150 ug/kg)(4), in plums (18 and 8 

ug/kg)(4), Harvester peaches(5), orange essences(6), unpasteurized orange juices(7), 

chicken(8), Kogyoku apple juice(10).  
[(1) Binder RG, Flath RA; J Agric Food Chem 37: 734-6 (1988) (2) Engel 

KH et al; J Agric Food Chem 36: 549-53 (1988) (3) Chung TY et al; J 

Agric Food Chem 41: 1693-7 (1993) (4) Gomez E et al; J Agric Food Chem 

41: 1669-76 (1993) (5) Meredith FI et al; J Agric Food Chem 37: 1210-

1214 (1989) (6) Moshomonas MG, Shaw PE; J Agric Food Chem 38: 2181-4 

(1990) (7) Moshomonas MG, Shaw PE; J Agric Food Chem 42: 1525-8 (1994) 

(8) Shahidi F et al; CRC Crit Rev Food Sci Nature 24: 141-243 (1986) 

(9) Takeoka GR et al; J Agric Food Chem 36: 553-60 (1988) (10) Yajima I 

et al; Agric Biol Chem 48: 849-55 (1984)] **PEER REVIEWED**  
 

 

FDA Requirements : 
Synthetic flavoring substances and adjuvants /for human consumption/ that are generally 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html


recognized as safe for their intended use, withn the meaning of section 409 of the Act. 

3,7-Dimethyl-1,6-octadien-3-ol is included on this list.  
[21 CFR 182.60 (USFDA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of July 8, 2008: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  

 

FDA Requirements : 
Synthetic flavoring substances and adjuvants /for animal drugs, feeds, and related 

products/ that are generally recognized as safe for their intended use, within the meaning 

of section 409 of the Act. 3,7-Dimethyl-1,6-octadien-3-ol is included on this list.  
[21 CFR 582.60 (USFDA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of July 8, 2008: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  
 

TSCA Test Submissions : 
Linalol (CAS # 78-70-6) was evaluated for acute intraperitoneal toxicity. The test 

substance was administered to CD1 mice (4/sex/solution) at 5 dose levels. The LD50 is 

approximately 1.2 g/kg (oily solution) and 0.2 g/kg (CMC-Tween). Toxic effects include 

hypermotility with ataxia; sedation or depression following the doses; and dyspnea before 

death. Mice died more quickly when administered in oily solution (during the first 6 

hours) than when administered in CMC-Tween (mortality spread over next 6 days). 
[RHONE-POULENC INC; Initial Submission: Letter from Rhone-Poulenc Inc 

to USEPA Submitting Information on the Enclosed Acute Toxicity and 

Local Tolerance Report with Linalol and Dehydrolinalol W-Attachments; 

09/11/92; EPA No. 88-920006656; Fiche No. OTS0543729] **UNREVIEWED**  

 

TSCA Test Submissions : 
Linalol (CAS # 78-70-6) was evaluated for primary dermal irritation. The test substance 

was applied (0.5 ml) to the occluded-shaved skin of 6 New Zealand white rabbits per 

concentration at 100%; 30%; 10%; or 3% for 24 hours. The test substance was slightly 

irritating at 100% and 30%; and no irritation was noted at 10% and 3%. 
[RHONE-POULENC INC; Initial Submission: Letter from Rhone-Poulenc Inc 

to USEPA Submitting Information on the Enclosed Acute Toxicity and 

Local Tolerance Report with Linalol and Dehydrolinalol W-Attachments; 

09/11/92; EPA No. 88-920006656; Fiche No. OTS0543729] **UNREVIEWED**  
 

TSCA Test Submissions : 
Linalol (CAS # 78-70-6) was evaluated for primary eye irritation. The test substance was 

applied (0.1 ml) to the conjunctive sac of 6 New Zealand white rabbits per concentration 

at 100%; 30%; 10%; or 3%. Irritation was moderate at 100%, slightly at 30%; very 

slightly at 10%; and no irritation at 3%. 
[RHONE-POULENC INC; Initial Submission: Letter from Rhone-Poulenc Inc 

to USEPA Submitting Information on the Enclosed Acute Toxicity and 

Local Tolerance Report with Linalol and Dehydrolinalol W-Attachments; 

09/11/92; EPA No. 88-920006656; Fiche No. OTS0543729] **UNREVIEWED**  

 

TSCA Test Submissions : 
Linalol (CAS # 78-70-6) was evaluated for acute oral toxicity. The test substance was 

http://www.gpoaccess.gov/ecfr
http://www.gpoaccess.gov/ecfr


administered to CD1 mice (4/sex/solution) at 5 dose levels. The LD50 is approximately 

3.5 g/kg (oily solution) and 1.7 (aqueous 10% arabic gum solution). Toxic effects 

included hypermotility with ataxia; sedation or depression following the doses; and 

dyspnea before death. Mortality occurred in the first 24 hours, regardless of vehicle used. 
[RHONE-POULENC INC; Initial Submission: Letter from Rhone-Poulenc Inc 

to USEPA Submitting Information on the Enclosed Acute Toxicity and 

Local Tolerance Report with Linalol and Dehydrolinalol W-Attachments; 

09/11/92; EPA No. 88-920006656; Fiche No. OTS0543729] **UNREVIEWED**  

 

Emergency Medical Treatment : 
EMT Copyright Disclaimer: 
Portions of the POISINDEX(R) and MEDITEXT(R) database have been provided here 

for general reference. THE COMPLETE POISINDEX(R) DATABASE OR 

MEDITEXT(R) DATABASE SHOULD BE CONSULTED FOR ASSISTANCE IN 

THE DIAGNOSIS OR TREATMENT OF SPECIFIC CASES. The use of the 

POISINDEX(R) and MEDITEXT(R) databases is at your sole risk. The POISINDEX(R) 

and MEDITEXT(R) databases are provided "AS IS" and "as available" for use, without 

warranties of any kind, either expressed or implied. Micromedex makes no representation 

or warranty as to the accuracy, reliability, timeliness, usefulness or completeness of any 

of the information contained in the POISINDEX(R) and MEDITEXT(R) databases. ALL 

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE OR USE ARE HEREBY EXCLUDED. Micromedex does 

not assume any responsibility or risk for your use of the POISINDEX(R) or 

MEDITEXT(R) databases. Copyright 1974-2011 Thomson MICROMEDEX. All Rights 

Reserved. Any duplication, replication, "downloading," sale, redistribution or other use 

for commercial purposes is a violation of Micromedex' rights and is strictly prohibited. 

The following Overview, *** LINALOOL ***, is relevant for this HSDB record 

chemical. 

Life Support: 
   o   This overview assumes that basic life support measures 

       have been instituted. 

Clinical Effects: 
  0.2.1 SUMMARY OF EXPOSURE 

   0.2.1.1 ACUTE EXPOSURE 

     A)  Linalool is a volatile oil with low oral and dermal 

         toxicity. The expected primary effects are CNS and 

         respiratory depression and mild dermatitis. 

         Non-allergic, toxic reactions are unlikely unless there 

         is exposure to the pure compound. Almost all data are 

         from animal experimentation. 

  0.2.5 CARDIOVASCULAR 

   0.2.5.1 ACUTE EXPOSURE 

     A)  Vasodilation and a rapid decrease in arterial blood 

         pressure occurred in animals administered linalool IV. 

  0.2.6 RESPIRATORY 

   0.2.6.1 ACUTE EXPOSURE 

     A)  Respiratory depression occurred in poisoned animals. 

  0.2.7 NEUROLOGIC 



   0.2.7.1 ACUTE EXPOSURE 

     A)  Narcosis and ataxia occurred in poisoned animals. 

  0.2.14 DERMATOLOGIC 

   0.2.14.1 ACUTE EXPOSURE 

     A)  Psoriasis and contact allergy occurred in a man who 

         used linalool in an aftershave. 

     B)  Irritation and sensitization occurred in test animals. 

  0.2.21 CARCINOGENICITY 

   0.2.21.1 IARC CATEGORY 

     A)  IARC Carcinogenicity Ratings for CAS78-70-6 (IARC 

         Working Group on the Evaluation of Carcinogenic Risks 

         to Humans, 2006; IARC Working Group on the Evaluation 

         of Carcinogenic Risks to Humans, 2007; IARC Working 

         Group on the Evaluation of Carcinogenic Risks to 

         Humans, 2010; IARC Working Group on the Evaluation of 

         Carcinogenic Risks to Humans, 2010a; IARC Working Group 

         on the Evaluation of Carcinogenic Risks to Humans, 

         2008; IARC, 2004): 

      1)  Not Listed 

Laboratory: 
   A)  No toxic reactions requiring blood tests have been 

       documented. 

Treatment Overview: 
  0.4.2 ORAL EXPOSURE 

    A)  Gastric decontamination is not likely to be necessary 

        unless greater than 1 g/kg is ingested. This is based on 

        animal LD50 data. 

    B)  ACTIVATED CHARCOAL: Administer charcoal as a slurry (240 

        mL water/30 g charcoal). Usual dose: 25 to 100 g in 

        adults/adolescents, 25 to 50 g in children (1 to 12 

        years), and 1 g/kg in infants less than 1 year old. 

  0.4.4 EYE EXPOSURE 

    A)  DECONTAMINATION: Irrigate exposed eyes with copious 

        amounts of room temperature water for at least 15 

        minutes. If irritation, pain, swelling, lacrimation, or 

        photophobia persist, the patient should be seen in a 

        health care facility. 

  0.4.5 DERMAL EXPOSURE 

    A)  OVERVIEW 

     1)  DECONTAMINATION: Remove contaminated clothing and wash 

         exposed area thoroughly with soap and water. A 

         physician may need to examine the area if irritation or 

         pain persists. 

Range of Toxicity: 
   A)  A toxic dose has not been established for man and a human 

       ingestion case could not be found. 

   B)  Based on animal data, serious toxicity should not occur 

       until greater than 1 g/kg has been ingested. This is an 

       estimate only. 

 
[Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, 

CO, 2011; CCIS Volume 148, edition expires Aug, 2011. Hall AH & Rumack 

BH (Eds): TOMES(R) Information System Micromedex, Inc., Englewood, CO, 

2011; CCIS Volume 148, edition expires Aug, 2011.] **PEER REVIEWED** 



Material Safety Data Sheet 

Myrcene, tech., 90+%,stabilized with 400 p pm tenox gt-1 

ACC# 35725  

Section 1 - Chemical Product and Company Identification 

MSDS Name: Myrcene, tech., 90+%,stabilized with 400 p pm tenox gt-1  

Catalog Numbers: AC128080000, AC128080050, AC128085000  

Synonyms: 7-Methyl-3-methylene-1,6-octadiene; Myrcene; Beta-myrcene; Fema 

No. 2762.  

Company Identification: 

              Acros Organics N.V. 

              One Reagent Lane 

              Fair Lawn, NJ 07410 

For information in North America, call: 800-ACROS-01 

For emergencies in the US, call CHEMTREC: 800-424-9300 

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

123-35-3 Myrcene, tech. 88  204-622-5 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless to yellow liquid. Flash Point: 39 deg C. 

Warning! Flammable liquid and vapor. Causes eye and skin irritation and 

possible burns. May cause respiratory and digestive tract irritation.  

Target Organs: None.  

 

 

Potential Health Effects  

Eye: Causes moderate eye irritation. May cause eye burns.  

Skin: Causes moderate skin irritation. May cause skin burns.  

Ingestion: May cause digestive tract disturbances.  

Inhalation: May cause respiratory tract irritation. Vapors may cause dizziness or 

suffocation.  

Chronic: Not available.  



Section 4 - First Aid Measures  

 

 

Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the 

upper and lower eyelids. Get medical aid immediately.  

Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while 

removing contaminated clothing and shoes. Remove contaminated clothing and 

shoes.  

Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never 

give anything by mouth to an unconscious person. Get medical aid immediately.  

Inhalation: Remove from exposure and move to fresh air immediately. If not 

breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 

aid.  
Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 

General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. 

Vapors may form an explosive mixture with air. Vapors can travel to a source of 

ignition and flash back. Will burn if involved in a fire. Use water spray to keep fire-

exposed containers cool. Containers may explode in the heat of a fire. Flammable 

liquid and vapor. Vapors may be heavier than air. They can spread along the ground 

and collect in low or confined areas. May polymerize explosively when involved in a 

fire.  

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray 

or alcohol-resistant foam. For large fires, use water spray, fog, or alcohol-resistant 

foam. Use water spray to cool fire-exposed containers. Water may be ineffective. Do 

NOT use straight streams of water.  

Flash Point: 39 deg C ( 102.20 deg F)  

Autoignition Temperature: Not available.  

Explosion Limits, Lower:Not available.  

Upper: Not available.  

NFPA Rating: (estimated) Health: 1; Flammability: 2; Instability: 0  

Section 6 - Accidental Release Measures  

 

 

General Information: Use proper personal protective equipment as indicated in 

Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then 

place in suitable container. Avoid runoff into storm sewers and ditches which lead to 

waterways. Clean up spills immediately, observing precautions in the Protective 



Equipment section. Remove all sources of ignition. Use a spark-proof tool. Provide 

ventilation. A vapor suppressing foam may be used to reduce vapors. Water spray 

may reduce vapor but may not prevent ignition in closed spaces.  

Section 7 - Handling and Storage  

 

 

Handling: Use with adequate ventilation. Ground and bond containers when 

transferring material. Use spark-proof tools and explosion proof equipment. Avoid 

contact with eyes, skin, and clothing. Empty containers retain product residue, 

(liquid and/or vapor), and can be dangerous. Keep away from heat, sparks and 

flame. Avoid ingestion and inhalation. Do not pressurize, cut, weld, braze, solder, 

drill, grind, or expose empty containers to heat, sparks or open flames.  

Storage: Keep away from heat, sparks, and flame. Keep away from sources of 

ignition. Store in a tightly closed container. Store in a cool, dry, well-ventilated area 
away from incompatible substances. Flammables-area.  

Section 8 - Exposure Controls, Personal Protection  

 

 

Engineering Controls: Use adequate ventilation to keep airborne concentrations 

low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

Myrcene, tech.  none listed  none listed  none listed  

 

OSHA Vacated PELs: Myrcene, tech.: No OSHA Vacated PELs are listed for this 

chemical.  

Personal Protective Equipment  

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as 

described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or 

European Standard EN166.  

Skin: Wear appropriate protective gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  

Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 

approved respirator if exposure limits are exceeded or if irritation or other symptoms 
are experienced.  

Section 9 - Physical and Chemical Properties  



 

 

Physical State: Liquid  

Appearance: clear colorless to yellow  

Odor: None reported.  

pH: Not available.  

Vapor Pressure: 7 mmHg @ 20 C  

Vapor Density: 4.7  

Evaporation Rate:Not available.  

Viscosity: Not available.  

Boiling Point: 167 deg C  

Freezing/Melting Point:Not available.  

Decomposition Temperature:Not available.  

Solubility: glacial acetic acid  

Specific Gravity/Density:.8010g/cm3  

Molecular Formula:C10H16  
Molecular Weight:136.24  

Section 10 - Stability and Reactivity  

 

 

Chemical Stability: Stable under normal temperatures and pressures.  

Conditions to Avoid: Incompatible materials, ignition sources, excess heat, strong 

oxidants.  

Incompatibilities with Other Materials: Strong oxidizing agents.  

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide, carbon 

dioxide.  

Hazardous Polymerization: Has not been reported.  

Section 11 - Toxicological Information  

 

 

RTECS#:       

CAS# 123-35-3: RG5365000  

LD50/LC50: 

CAS# 123-35-3: 

     Draize test, rabbit, skin: 500 mg/24H Moderate; 

     Oral, rat: LD50 = >5 gm/kg; 

     Skin, rabbit: LD50 = >5 gm/kg; 

. 

 

Carcinogenicity: 

CAS# 123-35-3: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No data available.  

Teratogenicity: No data available.  

Reproductive Effects: No data available.  



Mutagenicity: No data available.  

Neurotoxicity: No data available.  

Other Studies:  

Section 12 - Ecological Information  

 

No information available.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is 

classified as a hazardous waste. US EPA guidelines for the classification 

determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 

consult state and local hazardous waste regulations to ensure complete and accurate 

classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: TERPENE HYDROCARBONS, N.O.S. No information available. 

Hazard Class: 3  

UN Number: UN2319  

Packing Group: III  

 

Section 15 - Regulatory Information  

 

US FEDERAL 

 

TSCA  

     CAS# 123-35-3 is listed on the TSCA inventory.  

Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  

Chemical Test Rules 

     None of the chemicals in this product are under a Chemical Test Rule.  

Section 12b 



     None of the chemicals are listed under TSCA Section 12b.  

TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  

CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  

SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  

Section 313      No chemicals are reportable under Section 313.  

Clean Air Act: 

     This material does not contain any hazardous air pollutants.  

     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  

Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under 

the CWA.  

     None of the chemicals in this product are listed as Priority Pollutants under the 

CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the 

CWA.  

OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  

STATE 

     CAS# 123-35-3 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  

 

California Prop 65 

 

California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 

European Labeling in Accordance with EC Directives 

Hazard Symbols: 

     F  

Risk Phrases: 

     R 10 Flammable.  

 

Safety Phrases: 

     S 16 Keep away from sources of ignition - No smoking.  

     S 33 Take precautionary measures against static discharges.  

     S 9 Keep container in a well-ventilated place.  

     S 50A Do not mix with acids.  

 

WGK (Water Danger/Protection) 

     CAS# 123-35-3: No information available.  

Canada - DSL/NDSL 

     CAS# 123-35-3 is listed on Canada's DSL List.  

Canada - WHMIS 

     not available.  

This product has been classified in accordance with the hazard criteria of the 

Controlled Products Regulations and the MSDS contains all of the information 

required by those regulations.  

Canadian Ingredient Disclosure List 

     CAS# 123-35-3 is listed on the Canadian Ingredient Disclosure List. 



Section 16 - Additional Information  

 

MSDS Creation Date: 9/08/1998  

Revision #4 Date: 11/20/2008  
 
The information above is believed to be accurate and represents the best information currently available to us. 
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users should make their own investigations to 
determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any 
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential 
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.  

 



MYRCENE 

CASRN: 123-35-3 

For other data, click on the Table of Contents 

Best Sections 
 

Ongoing Test Status : 
The following link will take the user to the National Toxicology Program (NTP) Test 

Agent Search Results page, which tabulates all of the "Standard Toxicology & 

Carcinogenesis Studies", "Developmental Studies", and "Genetic Toxicity Studies" 

performed with this chemical. Clicking on the "Testing Status" link will take the user to 

the status (i.e., in review, in progress, in preparation, on test, completed, etc.) and results 

of all the studies that the NTP has done on this chemical. [http://ntp-

apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=1
23-35-3  
[Available from: http://ntp-

apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults

&searchterm=123-35-3 **QC REVIEWED**  
 

 

General Manufacturing Information : 
Derivatives: geraniol-nerol, mixed; myrcenol; 1-methyl-4-(4-methyl-3-penten-1-yl)-3-

cyclohexenecarboxaldehyde; 3/4-(4-methyl-3-penten-1-yl)-3-

cyclohexenecarboxaldehyde  
[Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, 

England: Wavelength Publications Ltd., 1994., p. 612] **PEER REVIEWED**  

 

 

Volatilization from Water/Soil : 
The Henry's Law constant for myrcene is estimated as 0.0643 atm-cu m/mole(SRC) from 

its experimental values for vapor pressure, 2.01 mm Hg(1), and water solubility, 5.60 

mg/l(2). This Henry's Law constant indicates that myrcene is expected to volatilize 

rapidly from water surfaces(3). Based on this Henry's Law constant, the volatilization 

half-life from a model river (1 m deep, flowing 1 m/sec, wind velocity of 3 m/sec)(3) is 

estimated as 3.43 hrs(SRC). The volatilization half-life from a model lake (1 m deep, 

flowing 0.05 m/sec, wind velocity of 0.5 m/sec)(3) is estimated as 111 hrs(SRC). 

However, the volatilization half-life does not take into account the effects of adsorption. 

This is apparent from the results of two EXAMS model runs, one in which the effect of 

adsorption was considered, yielding an estimated half-life of 36 days in a model pond 2 

m deep, and one in which the effect of adsorption was ignored, yielding an estimated 

half-life of 40 hrs in a model pond 2 m deep(4). Myrcene's estimated Henry's Law 

constant indicates that volatilization from moist soil surfaces may occur(SRC). The 

potential for volatilization of myrcene from dry soil surfaces may exist(SRC) based upon 

a vapor pressure of 2.01 mm Hg(1).  
[(1) Perry RH, Green D; Perry's Chemical Engineer's Handbook. Physical 

http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=123-35-3
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=123-35-3
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=123-35-3
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=123-35-3
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=123-35-3
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=123-35-3


and Chemical Data. NY, NY: McGraw-Hill 6th ed p. 3-50 (1984) (2) Chem 

Inspect Test Inst; Biodegradation and Bioaccumulation Data of Existing 

Chemicals Based on the CSCL Japan; Published by Japan Chemical Industry 

Ecology-Toxicology and Information Center. ISBN 4-89074-101-1 p. 2-121 

(1992) (3) Lyman WJ et al; Handbook of Chemical Property Estimation 

Methods. Washington, DC: Amer Chem Soc pp. 4-9, 15-1 to 15-29 (1990) 

(4) USEPA; EXAMS II Computer Simulation (1987)] **PEER REVIEWED**  

 

 

Plant Concentrations : 
Myrcene has been detected in emissions from Norway spruce, fir, Scots pine (Pinus 

sylvestris), and larch trees in the country of Switzerland, concns not specified. Highest 

emission rates take place during the summer month of July(1). Myrcene has been 

detected in emissions from Scots Pine at 2.3-6.3% of total terpenes(2). Myrcene has been 

detected in emissions from Siberian pine, silver fir, common juniper, zeravskar juniper, 

pencil cedar, evergreen cypress, northern white cedar, Chinese arbor vitae and deciduous 

moss, concns not specified. These plants are characteristic of northern Europe and 

Asia(2). Myrcene has been detected in emissions from the oak species Quercus ilex L. at 

Castel Porziano, Rome, Italy on June 1993 at 2.25% of total plant emissions between the 

hours of 11 a.m. to 1 p.m.(3). Myrcene has been detected in dynamic headspace samples 

of mushrooms C. carcharias, A. ovoidea, and M. rosea at 0.2, <0.1, and <0.1 percent 

relative to all identified volatile compounds(4). Through solvent extraction, myrcene was 

detected at 3 and 2 percent relative to all identified volatile compounds in G. glutinosus 

mushrooms(4). Average emission rate of myrcene for an 18 yr old Norway spruce tree 

was 3 ug/sq m-h with highest concns at noon and lowest concns at night(5). Myrcene has 

been detected ranging from 100-1,750 parts per trillion at 13 m height inside the canopy 

of maple forests in Quebec from July 28-30, 1989(6). Myrcene was detected ranging 

from 3.1-58 ng/cu m at 1 m above ground Aug 30-Dec 16, 1985 in Kalbelescherer in the 

Southern Black Forest, Germany. The suspected sources of emission were Picea abies 

and Abies alba tree species(7). Myrcene was detected at 0.04% of total volatile 

constituents in headspace samples of kiwi fruit flowers(8).  
[(1) Andreani-Aksoyoglu S et al; J Atmos Chem 20: 71-87 (1995) (2) 

Isidorov VA et al; Atmos Environ 19: 1-8 (1985) (3) Kesselmeier J et 

al; Atmos Environ 30: 1841-1850 (1996) (4) Breheret S et al; J Agric 

Food Chem 45: 831-6 (1997) (5) Bufler U et al; Atmos Environ 25A: 251-

6(1991) (6) Clement B et al; Atmos Environ 9: 2513-6 (1990) (7) Juttner 

F; Chemosphere 17: 309-17 (1988) (8) Tatsuka K et al; J Agric Food Chem 

38: 2176-80 (1990)] **PEER REVIEWED**  
 

 

Environmental Fate : 
AQUATIC FATE: Based on a classification scheme(1), an estimated Koc value of 

1300(SRC), determined from a structure estimation method(2), indicates that myrcene is 

expected to adsorb to suspended solids and sediment in water(SRC). Volatilization from 

water surfaces is expected(3) based upon an estimated Henry's Law constant of 0.0643 

atm-cu m/mole(SRC), developed using a fragment constant estimation method(4). 

Volatilization half-lives for a model river and model lake are 3.43 and 111 hrs, 

respectively(SRC), using an estimation method(3). However, the volatilization half-life 

does not take into account the effects of adsorption. This is apparent from the results of 



two EXAMS model runs, one in which the effect of adsorption was considered, yielding 

an estimated half-life of 36 days in a model pond 2 m deep, and one in which the effect of 

adsorption was ignored, yielding an estimated half-life of 40 hrs in a model pond 2 m 

deep(5). Myrcene, present at 100 mg/l, reached 82-92% of its theoretical BOD in 2 weeks 

using an activated sludge inoculum at 30 mg/l and the Japanese MITI test suggesting 

rapid degradation(6). According to a classification scheme(7), an estimated BCF of 

324(SRC), from a log Kow(6) and a regression-derived equation(3), suggests the 

potential for bioconcentration in aquatic organisms is high.  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Meylan WM et al; 

Environ Sci Technol 26: 1560-67 (1992) (3) Lyman WJ et al; Handbook of 

Chemical Property Estimation Methods. Washington, DC: Amer Chem Soc pp. 

4-9, 5-4, 5-10, 15-1 to 15-29 (1990) (4) Meylan WM, Howard PH; Environ 

Toxicol Chem 10: 1283-93 (1991) (5) USEPA; EXAMS II Computer Simulation 

(1987) (6) Chem Inspect Test Inst; Biodegradation and Bioaccumulation 

Data of Existing Chemicals Based on the CSCL Japan; Published by Japan 

Chemical Industry Ecology-Toxicology and Information Center. ISBN 4-

89074-101-1 p. 2-121 (1992) (7) Franke C et al; Chemosphere 29: 1501-14 

(1994)] **PEER REVIEWED**  
 

 

Environmental Abiotic Degradation : 
The rate constant for the vapor-phase reaction of myrcene with photochemically-

produced hydroxyl radicals is 2.15X10-10 cu cm/molecule-sec at 25 deg C(1). This 

corresponds to an atmospheric half-life of about 1.79 hrs(SRC) at an atmospheric concn 

of 5X10+5 hydroxyl radicals per cu cm(2). The rate constant for the vapor-phase reaction 

of myrcene with ozone is estimated to be 4.44X10-16 cu cm/molecule-sec(3). This 

corresponds to an atmospheric half-life of about 37 mins at an atmospheric concn of 

7X1011 mol/cu cm(3). Myrcene is not expected to undergo hydrolysis in the environment 

due to the lack of hydrolyzable functional groups(4) nor to directly photolyze due to the 

lack of absorption in the environmental UV spectrum. Myrcene reportedly has a half-life 

of 1.1 hrs in the presence of nitrate radicals in the ambient atmosphere, respectively(5).  
[(1) Atkinson R; Journal of Physical And Chemical Reference Data. 

Monograph 1 (1989) (2) Atkinson R et al; Atmos Env 24: 2647-54 (1990) 

(3) Meylan WM, Howard PH; Chemosphere 26: 2293-99 (1993) (4) Lyman WJ 

et al; Handbook of Chemical Property Estimation Methods. Washington, 

DC: Amer Chem Soc pp. 7-4, 7-5 (1990) (5) Verschueren K; Handbook of 

Environmental Data on Organic Chemicals. 3rd Ed. NY,NY: Van Nostrand 

Reinhold p. 1345 (1996)] **PEER REVIEWED**  

 

 

Synonyms : 
3-METHYLENE-7-METHYL-1,6-OCTADIENE  
**PEER REVIEWED**  
 

 

Synonyms : 
7-METHYL-3-METHYLENE-1,6-OCTADIENE  
**PEER REVIEWED**  
 

 



Synonyms : 
1,6-OCTADIENE, 7-METHYL-3-METHYLENE-  
**PEER REVIEWED**  
 

 

Environmental Fate/Exposure Summary : 
Myrcene's production and use in detergents, perfumes, and flavorings may result in its 

release to the environment through various waste streams. Myrcene has been detected in 

water effluent and air emissions from pulp and timber mill processes. Myrcene has been 

detected as a natural gaseous emission from various plant species and in various fruits 

and vegetables. If released to air, a vapor pressure of 2.01 mm Hg at 25 deg C indicates 

myrcene will exist solely in the vapor-phase in the ambient atmosphere. Vapor-phase 

myrcene will be degraded in the atmosphere by reaction with photochemically-produced 

hydroxyl radicals, ozone radicals and nitrate; the half-lives for these reactions in air are 

estimated to be 1.79 hrs, 37 mins, and 1.1 hrs, respectively. If released to soil, myrcene is 

expected to have low mobility based upon an estimated Koc of 1300. Volatilization from 

moist soil surfaces is expected to be an important fate process based upon an estimated 

Henry's Law constant of 0.0643 atm-cu m/mole. Myrcene may potentially volatilize from 

dry soil surfaces based upon its vapor pressure. However, adsorption to soil is expected to 

attenuate volatilization. Biodegradation in soil may be an important fate process based 

upon considerable biodegradation in the Japanese MITI test. If released into water, 

myrcene is expected to adsorb to suspended solids and sediment in the water column 

based upon the estimated Koc. Myrcene, present at 100 mg/l, reached 82-92% of its 

theoretical BOD in 2 weeks using an activated sludge inoculum at 30 mg/l and the 

Japanese MITI test. Volatilization from water surfaces is expected to be an important fate 

process based upon this compound's estimated Henry's Law constant. Estimated 

volatilization half-lives for a model river and model lake are 3.43 and 111 hrs, 

respectively. However, volatilization from water surfaces is expected to be attenuated by 

adsorption to suspended solids and sediment in the water column. An estimated BCF of 

324 suggests the potential for bioconcentration in aquatic organisms is high. Hydrolysis 

is not expected to occur due to the lack of hydrolyzable functional groups. Occupational 

exposure to myrcene may occur through inhalation and dermal contact with this 

compound at workplaces where myrcene is produced or used. The general population 

may be exposed to myrcene via inhalation of ambient air, ingestion of food and drinking 

water and products containing myrcene. (SRC)  
**PEER REVIEWED**  
 

 

Artificial Pollution Sources : 
Myrcene's production and use as a detergent(1), flavoring(2), and in perfumes(2) may 

result in its release to the environment through various waste streams(SRC). Myrcene has 

also been detected in water effluents(3) and air emissions(4) from pulp and timber mill 

processes.  
[(1) Otson R et al; pp. 335-421 in Gas Pollut: Charact Cycl, Nriagu, Jo 

ed., NY,NY: John Wiley & Sons, Inc (1992) (2) Lewis RJ Sr; Hawley's 

Condensed Chemical Dictionary. 12th Ed. NY,NY: Van Nostrand Reinhold 

Company p. 802 (1993) (3) Juettner F; Wat Sci Tech 25: 155-64 (1992) 

(4) Stroemvall AM et al; Environ Pollut 79: 215-18 (1993)] **PEER 



REVIEWED**  
 

 

Environmental Fate : 
TERRESTRIAL FATE: Based on a classification scheme(1), an estimated Koc value of 

1300(SRC), determined from a structure estimation method(2), indicates that myrcene is 

expected to have low mobility in soil(SRC). Volatilization of myrcene from moist soil 

surfaces is expected to be an important fate process(SRC) given an estimated Henry's 

Law constant of 0.0643 atm-cu m/mole(SRC), using a fragment constant estimation 

method(3). The potential for volatilization of myrcene from dry soil surfaces may 

exist(SRC) based upon a vapor pressure of 2.01 mm Hg(4). However, adsorption to soil 

is expected to attenuate volatilization(SRC). Biodegradation in soil may be an important 

fate process based upon considerable biodegradation in the Japanese MITI test(5).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Meylan WM et al; 

Environ Sci Technol 26: 1560-67 (1992) (3) Meylan WM, Howard PH; 

Environ Toxicol Chem 10: 1283-93 (1991) (4) Perry RH, Green D; Perry's 

Chemical Engineer's Handbook. Physical and Chemical Data. NY, NY: 

McGraw-Hill 6th Ed p. 3-50 (1984) (5) Chem Inspect Test Inst; 

Biodegradation and Bioaccumulation Data of Existing Chemicals Based on 

the CSCL Japan; Published by Japan Chemical Industry Ecology-Toxicology 

and Information Center. ISBN 4-89074-101-1 p. 2-121 (1992)] **PEER 

REVIEWED**  

 

 

Environmental Fate : 
ATMOSPHERIC FATE: According to a model of gas/particle partitioning of 

semivolatile organic compounds in the atmosphere(1), myrcene, which has a vapor 

pressure of 2.01 mm Hg at 25 deg C(2), is expected to exist solely in the vapor-phase in 

the ambient atmosphere. Vapor-phase myrcene is degraded in the atmosphere by reaction 

with photochemically-produced hydroxyl radicals(SRC); the half-life for this reaction in 

air is 1.79 hrs(SRC), calculated from its rate constant of 2.15X10-10 cu cm/molecule-sec 

at 25 deg C(3). Vapor-phase myrcene is degraded in the atmosphere by reaction with 

ozone(SRC); the half-life for this reaction in air is 37 mins(SRC), calculated from its 

estimated rate constant of 4.44X10-16 cu cm/molecule-sec at 25 deg C(4). Myrcene 

reportedly has a half-life of 1.1 hrs in the presence of nitrate radicals in the ambient 

atmosphere, respectively(5).  
[(1) Bidleman TF; Environ Sci Technol 22: 361-367 (1988) (2) Perry RH, 

Green D; Perry's Chemical Engineer's Handbook. Physical and Chemical 

Data. NY,NY: McGraw-Hill 6th ed p. 3-50 (1984) (3) Atkinson R; Journal 

of Physical And Chemical Reference Data. Monograph 1 (1989) (4) Meylan 

WM, Howard PH; Chemosphere 26: 2293-99 (1993) (5) Verschueren K; 

Handbook of Environmental Data on Organic Chemicals. 3rd ed. NY, NY: 

Van Nostrand Reinhold p. 1345 (1996)] **PEER REVIEWED**  

 

 

Environmental Bioconcentration : 
An estimated BCF of 324 was calculated for myrcene(SRC), using a log Kow of 4.17(1) 

and a regression-derived equation(2). According to a classification scheme(3), this BCF 

suggests the potential for bioconcentration in aquatic organisms is high.  
[(1) Chem Inspect Test Inst; Biodegradation and Bioaccumulation Data of 



Existing Chemicals Based on the CSCL Japan; Published by Japan Chemical 

Industry Ecology-Toxicology & Information Center. ISBN 4-89074-101-1 p. 

2-121 (1992) (2) Lyman WJ et al; Handbook of Chemical Property 

Estimation Methods. Washington,DC: Amer Chem Soc pp. 5-4, 5-10 (1990) 

(3) Franke C et al; Chemosphere 29: 1501-14 (1994)] **PEER REVIEWED**  
 

 

Effluent Concentrations : 
Myrcene has been detected in Kraft mill waste waters ranging from trace to 160 ppb 

concns(1). Percent composition of myrcene released to air during Kraft processing of 

softwood Scots pine ranged from 1-1.6% on Feb 22, 1989(2). Percent composition (ug/cu 

m) of total concn of myrcene in atmospheric emission plumes from kraft pulp industries, 

processing Scots pine on June 20, 1989 was 1.2%, 0.9%, and 1.3% at 0 m, 20 m and 40 m 

heights, respectively(2). Kraft processing plant is located on the Swedish coast, 50 km 

south of Goteborg(2). Myrcene was detected in the headspace and waste exudate of waste 

trucks, concns not specified(3). Myrcene was detected in 4 of 4 air samples from 

biodegradable waste and 2 of 7 air samples from mixed waste containing biodegradable 

and plastics/printed paper wastes, concns not specified(4). Myrcene was detected in air 

samples from dry log debarking of Scots pine (Pinus sylvestris) and Norway spruce at 1.1 

and 2.0%, respectively, of total volatile compounds at a saw-mill plant in Anneberg, 

Sweden from May 30, 1991 to June 6, 1991(5). Myrcene was detected in air samples 

from pulp wood dry drum baking and wood chips from Norway spruce at 4.7 and 1.0%, 

respectively, of total volatile compounds at Bravikus Pappersbuk near Norrkoping, 

Sweden from March 14, 1990 to June 19, 1990(5).  
[(1) Wilson D et al; Pulp Pap Can 76: 91-3 (1975) (2) Stroemvall AM et 

al; Environ Pollut 79: 215-18 (1993) (3) Wilkins K et al; Chemosphere 

32: 2049-2055 (1996) (4) Wilkins K; Chemosphere 29: 47-53 (1994) (5) 

Stroemvall AM et al; Environ Pollut 79: 215-9 (1993)] **PEER REVIEWED**  
 

 

Food Survey Values : 
Myrcene has been detected as an emission from apricots, carrots, cotton, Valencia 

oranges, pistachios, walnuts and whitehorn at 0.1, 0.6, 0.4, 0.5, 0.5, 0.2, and 1.9 ug/g 

respectively(1). Volatiles from fresh guava fruit pulp obtained by vacuum distillation 

revealed that myrcene is 0.001 ug/g of pineapple guava. Myrcene has been reportedly 

found in common guava and in strawberry and yellow guava, concns not specified(2). 

Myrcene comprises 22.41% of volatile hydrocarbons identified in extract of Korean 

Chamchwi(3). The concn of myrcene in relation to ethyl acetate, defined as 1, in Idaho 

Russet Burbank potatoes is 0.08(4). Myrcene has been detected in emissions from the 

roasting of filberts, thick shelled sweet flavored tree nuts, concns not specified(5). 

Volatile components of mango stored at -15 deg C for 1 year contained 2.7 ug/g, while 

fresh mangos from Florida contained 1.0 ug/g(6). Concentrated natural orange essence 

used in orange juice concentrate, contains myrcene, concn not specified(7). Myrcene has 

been detected in freshly squeezed unpasteurized orange juice at concns ranging from 

0.34-4.1 ppm(8). Myrcene is found within clove essential oil ranging from 0.30-0.45% of 

total volatile compounds(9). Myrcene was detected at 0.51% of total volatile constituents 

in headspace samples of fresh, tree-ripened nectarines(10).  
[(1) Arey J et al; J Geophys Res 96D: 9329-36 (1991) (2) Binder RG et 



al; J Agric Food Chem 37: 734-6 (1989) (3) Chung TY et al; J Agric Food 

Chem 41: 1693-97 (1993) (4) Coleman EC et al; J Agric Food Chem 29: 42-

8 (1981) (5) Kinlin TE et al; J Agric Food chem 20: 1021 (1972) (6) 

Macleod AJ et al; J Agric Food Chem 36: 137-9 (1988) (7) Moshonas MG et 

al; J Agric Food Chem 38: 2181-4 (1990) (8) Moshonas MG et al; J Agric 

Food Chem 42: 1525-8 (1994) (9) Muchalal M et al; Agric Biol Chem 49: 

1583-9 (1985) (10) Takeoka GR et al; J Agric Food Chem 36: 553-60 

(1988)] **PEER REVIEWED**  
 

 

Probable Routes of Human Exposure : 
NIOSH (NOES Survey 1981-1983) has statistically estimated that 1,583 workers (302 of 

these are female) are potentially exposed to myrcene in the US(1). Occupational exposure 

to myrcene may occur through inhalation and dermal contact with this compound at 

workplaces where myrcene is produced or used(SRC). The general population may be 

exposed to myrcene via inhalation of ambient air in forests and other natural 

environments containing plants that emit myrcene(2), ingestion of food(3-13) and 

drinking water(14,15) and other products(16) containing myrcene. Since myrcene is an 

approved food additive, the greatest potential for exposure lies in the consumption of 

those foods with myrcene additives(16).  
[(1) NIOSH; National Occupational Exposure Survey (NOES) (1983) (2) 

Riemer DD et al; Chemosphere 28: 837-50 (1994) (3) Arey J et al; J 

Geophys Res 96D: 9329-36 (1991) (4) Binder RG et al; J Agric Food Chem 

37: 734-6 (1989) (5) Chung TY et al; J Agric Food Chem 41: 1693-97 

(1993) (6) Coleman EC et al; J Agric Food Chem 29: 42-8 (1981) (7) 

Kinlin TE et al; J Agric Food chem 20: 1021 (1972) (8) Macleod AJ et 

al; J Agric Food Chem 36:137-9 (1988) (9) Moshonas MG et al; J Agric 

Food Chem 38: 2181-4 (1990) (10) Moshonas M G et al; J Agric Food Chem 

42: 1525-8 (1994) (11) Muchalal M et al; Agric Biol Chem 49: 1583-9 

(1985) (12) Takeoka GR et al; J Agric Food Chem 36: 553-60 (1988) (13) 

Tatsuka K et al; J Agric Food Chem 38: 2176-80 (1990) (14) Juettner F; 

Wat Sci Tech 25: 155-64 (1992) (15) Button DK et al; Mar Chem 26: 57-66 

(1989) (16) Lewis RJ Sr; Hawley's Condensed Chemical Dictionary. 12th 

Ed. NY,NY: Van Nostrand Reinhold Company p. 802 (1993)] **PEER 

REVIEWED**  
 

 

Emergency Medical Treatment : 
EMT Copyright Disclaimer: 
Portions of the POISINDEX(R) and MEDITEXT(R) database have been provided here 

for general reference. THE COMPLETE POISINDEX(R) DATABASE OR 

MEDITEXT(R) DATABASE SHOULD BE CONSULTED FOR ASSISTANCE IN 

THE DIAGNOSIS OR TREATMENT OF SPECIFIC CASES. The use of the 

POISINDEX(R) and MEDITEXT(R) databases is at your sole risk. The POISINDEX(R) 

and MEDITEXT(R) databases are provided "AS IS" and "as available" for use, without 

warranties of any kind, either expressed or implied. Micromedex makes no representation 

or warranty as to the accuracy, reliability, timeliness, usefulness or completeness of any 

of the information contained in the POISINDEX(R) and MEDITEXT(R) databases. ALL 

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE OR USE ARE HEREBY EXCLUDED. Micromedex does 



not assume any responsibility or risk for your use of the POISINDEX(R) or 

MEDITEXT(R) databases. Copyright 1974-2011 Thomson MICROMEDEX. All Rights 

Reserved. Any duplication, replication, "downloading," sale, redistribution or other use 

for commercial purposes is a violation of Micromedex' rights and is strictly prohibited. 

The following Overview, *** GENERAL OR UNKNOWN CHEMICAL ***, is relevant 

for this HSDB record chemical. 

Life Support: 
   o   This overview assumes that basic life support measures 

       have been instituted. 

Clinical Effects: 
  0.2.1 SUMMARY OF EXPOSURE 

   0.2.1.1 ACUTE EXPOSURE 

     A)  A SPECIFIC REVIEW on the clinical effects and treatment 

         of individuals exposed to this agent HAS NOT YET BEEN 

         PREPARED. The following pertains to the GENERAL 

         EVALUATION and TREATMENT of individuals exposed to 

         potentially toxic chemicals. 

     B)  GENERAL EVALUATION - 

      1)  Exposed individuals should have a careful, thorough 

          medical history and physical examination performed, 

          looking for any abnormalities. Exposure to chemicals 

          with a strong odor often results in such nonspecific 

          symptoms as headache, dizziness, weakness, and nausea. 

     C)  IRRITATION - 

      1)  Many chemicals cause irritation of the eyes, skin, and 

          respiratory tract. In severe cases respiratory tract 

          irritation can progress to ARDS/acute lung injury, 

          which may be delayed in onset for up to 24 to 72 hours 

          in some cases. 

      2)  Irritation or burns of the esophagus or 

          gastrointestinal tract are also possible if caustic or 

          irritant chemicals are ingested. 

     D)  HYPERSENSITIVITY - 

      1)  A number of chemical agents produce an allergic 

          hypersensitivity dermatitis or asthma with 

          bronchospasm and wheezing with chronic exposure. 

Laboratory: 
   A)  A number of chemicals produce abnormalities of the 

       hematopoietic system, liver, and kidneys. Monitoring 

       complete blood count, urinalysis, and liver and kidney 

       function tests is suggested for patients with significant 

       exposure. 

   B)  If respiratory tract irritation or respiratory depression 

       is evident, monitor arterial blood gases, chest x-ray, 

       and pulmonary function tests. 

Treatment Overview: 
  0.4.2 ORAL EXPOSURE 

    A)  GASTRIC LAVAGE 

     1)  Significant esophageal or gastrointestinal tract 

         irritation or burns may occur following ingestion. The 

         possible benefit of early removal of some ingested 



         material by cautious gastric lavage must be weighed 

         against potential complications of bleeding or 

         perforation. 

     2)  GASTRIC LAVAGE: Consider after ingestion of a 

         potentially life-threatening amount of poison if it can 

         be performed soon after ingestion (generally within 1 

         hour). Protect airway by placement in Trendelenburg and 

         left lateral decubitus position or by endotracheal 

         intubation. Control any seizures first. 

      a)  CONTRAINDICATIONS: Loss of airway protective reflexes 

          or decreased level of consciousness in unintubated 

          patients; following ingestion of corrosives; 

          hydrocarbons (high aspiration potential); patients at 

          risk of hemorrhage or gastrointestinal perforation; 

          and trivial or non-toxic ingestion. 

    B)  ACTIVATED CHARCOAL 

     1)  Activated charcoal binds most toxic agents and can 

         decrease their systemic absorption if administered soon 

         after ingestion. In general, metals and acids are 

         poorly bound and patients ingesting these materials 

         will not likely benefit from activated charcoal 

         administration. 

      a)  Activated charcoal should not be given to patients 

          ingesting strong acidic or basic caustic chemicals. 

          Activated charcoal is also of unproven value in 

          patients ingesting irritant chemicals, where it may 

          obscure endoscopic findings when the procedure is 

          justified. 

     2)  ACTIVATED CHARCOAL: Administer charcoal as a slurry 

         (240 mL water/30 g charcoal). Usual dose: 25 to 100 g 

         in adults/adolescents, 25 to 50 g in children (1 to 12 

         years), and 1 g/kg in infants less than 1 year old. 

    C)  DILUTION - 

     1)  Immediate dilution with milk or water may be of benefit 

         in caustic or irritant chemical ingestions. 

     2)  DILUTION: Immediately dilute with 4 to 8 ounces (120 to 

         240 mL) of water or milk (not to exceed 4 ounces/120 mL 

         in a child). 

    D)  IRRITATION - 

     1)  Observe patients with ingestion carefully for the 

         possible development of esophageal or gastrointestinal 

         tract irritation or burns. If signs or symptoms of 

         esophageal irritation or burns are present, consider 

         endoscopy to determine the extent of injury. 

    E)  OBSERVATION CRITERIA - 

     1)  Carefully observe patients with ingestion exposure for 

         the development of any systemic signs or symptoms and 

         administer symptomatic treatment as necessary. 

     2)  Patients symptomatic following exposure should be 

         observed in a controlled setting until all signs and 

         symptoms have fully resolved. 

  0.4.3 INHALATION EXPOSURE 

    A)  DECONTAMINATION - 

     1)  INHALATION: Move patient to fresh air. Monitor for 

         respiratory distress. If cough or difficulty breathing 

         develops, evaluate for respiratory tract irritation, 



         bronchitis, or pneumonitis. Administer oxygen and 

         assist ventilation as required. Treat bronchospasm with 

         inhaled beta2 agonist and oral or parenteral 

         corticosteroids. 

    B)  IRRITATION - 

     1)  Respiratory tract irritation, if severe, can progress 

         to pulmonary edema which may be delayed in onset up to 

         24 to 72 hours after exposure in some cases. 

    C)  ACUTE LUNG INJURY - 

     1)  ACUTE LUNG INJURY: Maintain ventilation and oxygenation 

         and evaluate with frequent arterial blood gas or pulse 

         oximetry monitoring. Early use of PEEP and mechanical 

         ventilation may be needed. 

    D)  BRONCHOSPASM - 

     1)  If bronchospasm and wheezing occur, consider treatment 

         with inhaled sympathomimetic agents. 

    E)  OBSERVATION CRITERIA - 

     1)  Carefully observe patients with inhalation exposure for 

         the development of any systemic signs or symptoms and 

         administer symptomatic treatment as necessary. 

     2)  Patients symptomatic following exposure should be 

         observed in a controlled setting until all signs and 

         symptoms have fully resolved. 

  0.4.4 EYE EXPOSURE 

    A)  DECONTAMINATION: Irrigate exposed eyes with copious 

        amounts of room temperature water for at least 15 

        minutes. If irritation, pain, swelling, lacrimation, or 

        photophobia persist, the patient should be seen in a 

        health care facility. 

  0.4.5 DERMAL EXPOSURE 

    A)  OVERVIEW 

     1)  DERMAL DECONTAMINATION - 

      a)  DECONTAMINATION: Remove contaminated clothing and wash 

          exposed area thoroughly with soap and water. A 

          physician may need to examine the area if irritation 

          or pain persists. 

     2)  PESTICIDES - 

      a)  DECONTAMINATION: Remove contaminated clothing and 

          jewelry. Wash the skin, including hair and nails, 

          vigorously; do repeated soap washings. Discard 

          contaminated clothing. 

     3)  IRRITATION - 

      a)  Treat dermal irritation or burns with standard topical 

          therapy. Patients developing dermal hypersensitivity 

          reactions may require treatment with systemic or 

          topical corticosteroids or antihistamines. 

     4)  DERMAL ABSORPTION - 

      a)  Some chemicals can produce systemic poisoning by 

          absorption through intact skin. Carefully observe 

          patients with dermal exposure for the development of 

          any systemic signs or symptoms and administer 

          symptomatic treatment as necessary. 

Range of Toxicity: 
   A)  No specific range of toxicity can be established for the 

       broad field of chemicals in general. 



 
[Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, 

CO, 2011; CCIS Volume 148, edition expires Aug, 2011. Hall AH & Rumack 

BH (Eds): TOMES(R) Information System Micromedex, Inc., Englewood, CO, 

2011; CCIS Volume 148, edition expires Aug, 2011.] **PEER REVIEWED** 



Material Safety Data Sheet 

Pinene (Pract) 

ACC# 18175  

Section 1 - Chemical Product and Company Identification 

MSDS Name: Pinene (Pract)  

Catalog Numbers: AC418010000, AC418010010, AC418012500  

Synonyms: Bicyclo(3.1.1)hept-2-ene, 2,6,6-Trimethyl-;  

Company Identification: 

              Acros Organics N.V. 

              One Reagent Lane 

              Fair Lawn, NJ 07410 

For information in North America, call: 800-ACROS-01 

For emergencies in the US, call CHEMTREC: 800-424-9300 

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

80-56-8 Alpha-Pinene ca 100  201-291-9 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: colorless liquid. Flash Point: 32 deg C. 

Warning! Causes respiratory tract irritation. Flammable liquid and vapor. 

Causes severe eye and skin irritation. May cause digestive tract irritation. May cause 

central nervous system effects. May cause kidney damage.  

Target Organs: Kidneys, central nervous system.  

 

 

Potential Health Effects  

Eye: Causes severe eye irritation.  

Skin: Causes severe skin irritation.  

Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea. 

May cause kidney damage. May cause central nervous system effects. Human 

fatalities have been reported from acute poisoning.  

Inhalation: Causes respiratory tract irritation. Irritation may lead to chemical 

pneumonitis and pulmonary edema. Vapors may cause dizziness or suffocation.  
Chronic: May cause kidney damage.  



Section 4 - First Aid Measures  

 

 

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, 

occasionally lifting the upper and lower eyelids. Get medical aid. Do NOT allow victim 

to rub eyes or keep eyes closed.  

Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while 

removing contaminated clothing and shoes. Wash clothing before reuse.  

Ingestion: Get medical aid. Do NOT induce vomiting. If conscious and alert, rinse 

mouth and drink 2-4 cupfuls of milk or water.  

Inhalation: Remove from exposure and move to fresh air immediately. If not 

breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 

aid. Do NOT use mouth-to-mouth resuscitation.  
Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 

General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. 

Vapors may form an explosive mixture with air. Vapors can travel to a source of 

ignition and flash back. During a fire, irritating and highly toxic gases may be 

generated by thermal decomposition or combustion. Use water spray to keep fire-

exposed containers cool. Water may be ineffective. Material is lighter than water and 

a fire may be spread by the use of water. Containers may explode in the heat of a 

fire. Flammable liquid and vapor. Vapors may be heavier than air. They can spread 

along the ground and collect in low or confined areas. May polymerize explosively 

when involved in a fire.  

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray 

or alcohol-resistant foam. Use water spray to cool fire-exposed containers. Water 

may be ineffective. For large fires, use water spray, fog or alcohol-resistant foam. Do 

NOT use straight streams of water.  

Flash Point: 32 deg C ( 89.60 deg F)  

Autoignition Temperature: Not available.  

Explosion Limits, Lower:Not available.  

Upper: Not available.  
NFPA Rating: (estimated) Health: 1; Flammability: 3; Instability: 0  

Section 6 - Accidental Release Measures  

 

 

General Information: Use proper personal protective equipment as indicated in 

Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then 



place in suitable container. Avoid runoff into storm sewers and ditches which lead to 

waterways. Clean up spills immediately, observing precautions in the Protective 

Equipment section. Remove all sources of ignition. Use a spark-proof tool. Provide 
ventilation. A vapor suppressing foam may be used to reduce vapors.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash 

before reuse. Ground and bond containers when transferring material. Use spark-

proof tools and explosion proof equipment. Avoid contact with eyes, skin, and 

clothing. Empty containers retain product residue, (liquid and/or vapor), and can be 

dangerous. Keep container tightly closed. Keep away from heat, sparks and flame. 

Avoid ingestion and inhalation. Use with adequate ventilation. Do not pressurize, cut, 

weld, braze, solder, drill, grind, or expose empty containers to heat, sparks or open 

flames.  

Storage: Keep away from heat, sparks, and flame. Keep away from sources of 

ignition. Store in a tightly closed container. Store in a cool, dry, well-ventilated area 
away from incompatible substances. Flammables-area.  

Section 8 - Exposure Controls, Personal Protection  

 

 

Engineering Controls: Facilities storing or utilizing this material should be equipped 

with an eyewash facility and a safety shower. Use adequate ventilation to keep 

airborne concentrations low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

Alpha-Pinene  

20 ppm TWA (listed 
under turpentine and 
selected 
monoterpenes)  

none listed  none listed  

 

OSHA Vacated PELs: Alpha-Pinene: No OSHA Vacated PELs are listed for this 

chemical.  

Personal Protective Equipment  

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as 

described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or 

European Standard EN166.  

Skin: Wear appropriate protective gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  

Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 

and ANSI Z88.2 requirements or European Standard EN 149 must be followed 

whenever workplace conditions warrant respirator use.  



Section 9 - Physical and Chemical Properties  

 

 

Physical State: Liquid  

Appearance: colorless  

Odor: turpentine  

pH: Not available.  

Vapor Pressure: 4.75 mm Hg @ 25C  

Vapor Density: 4.70  

Evaporation Rate:Not available.  

Viscosity: Not available.  

Boiling Point: 156 deg C  

Freezing/Melting Point:-62.5 deg C  

Decomposition Temperature:Not available.  

Solubility: Insoluble.  

Specific Gravity/Density:.8590g/cm3  

Molecular Formula:C10H16  

Molecular Weight:136.24  

Section 10 - Stability and Reactivity  

 

 

Chemical Stability: Stable at room temperature in closed containers under normal 

storage and handling conditions.  

Conditions to Avoid: Incompatible materials, ignition sources, excess heat, strong 

oxidants.  

Incompatibilities with Other Materials: Nitric acid (explosive reaction), sulfuric 

acid, strong oxidizing agents.  

Hazardous Decomposition Products: Carbon monoxide, irritating and toxic fumes 

and gases, carbon dioxide.  
Hazardous Polymerization: Has not been reported  

Section 11 - Toxicological Information  

 

 

RTECS#:       

CAS# 80-56-8: DT7000000  

LD50/LC50: 

CAS# 80-56-8: 

     Draize test, rabbit, skin: 500 mg/24H Moderate; 

     Oral, rat: LD50 = 3700 mg/kg; 

. 

 

Carcinogenicity: 



CAS# 80-56-8: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No information found  

Teratogenicity: No information found  

Reproductive Effects: No information found  

Mutagenicity: No information found  

Neurotoxicity: No information found  
Other Studies:  

Section 12 - Ecological Information  

 

 

Ecotoxicity: No data available. No information available.  

Environmental: Terrestrial: Expected to biodegrade under aerobic conditions. . 

Aquatic: Expected to biodegrade in both fresh and salt water systems under aerobic 

conditions. Atmospheric: Expected to undergo a gas-phase reaction with 

photochemically produced hydroxyl radicals, ozone, and at night with nitrate 

radicals. Half-life 4.6 hours. Expected to bioconcentrate.  

Physical: No information available.  

Other: No information available.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is 

classified as a hazardous waste. US EPA guidelines for the classification 

determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 

consult state and local hazardous waste regulations to ensure complete and accurate 

classification.  

RCRA P-Series: None listed.  

RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: ALPHA-PINENE ALPHA-PINENE 

Hazard Class: 3 3 

UN Number: UN2368 UN2368 

Packing Group: III III 

Additional Info:  FLASHPOINT 32 C 

   



 

Section 15 - Regulatory Information  

 

US FEDERAL 

 

TSCA  

     CAS# 80-56-8 is listed on the TSCA inventory.  

Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  

Chemical Test Rules 

     None of the chemicals in this product are under a Chemical Test Rule.  

Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  

TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  

CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  

SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  

SARA Codes 

     CAS # 80-56-8: immediate, fire.  

Section 313      No chemicals are reportable under Section 313.  

Clean Air Act: 

     This material does not contain any hazardous air pollutants.  

     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  

Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under 

the CWA.  

     None of the chemicals in this product are listed as Priority Pollutants under the 

CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the 

CWA.  

OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  

STATE 

     CAS# 80-56-8 can be found on the following state right to know lists: New 

Jersey, Pennsylvania, Massachusetts.  

 

California Prop 65 

 

California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 

European Labeling in Accordance with EC Directives 

Hazard Symbols: 

     XI  

Risk Phrases: 



     R 10 Flammable.  

     R 36/37/38 Irritating to eyes, respiratory system and skin.  

 

Safety Phrases: 

     S 16 Keep away from sources of ignition - No smoking.  

     S 23 Do not inhale gas/fumes/vapour/spray.  

     S 33 Take precautionary measures against static discharges.  

     S 9 Keep container in a well-ventilated place.  

 

WGK (Water Danger/Protection) 

     CAS# 80-56-8: No information available.  

Canada - DSL/NDSL 

     CAS# 80-56-8 is listed on Canada's DSL List.  

Canada - WHMIS 

     not available.  

This product has been classified in accordance with the hazard criteria of the 

Controlled Products Regulations and the MSDS contains all of the information 

required by those regulations.  

Canadian Ingredient Disclosure List 
     CAS# 80-56-8 is listed on the Canadian Ingredient Disclosure List. 

Section 16 - Additional Information  

 

MSDS Creation Date: 5/19/1999  

Revision #3 Date: 10/03/2005  
 
The information above is believed to be accurate and represents the best information currently available to us. 
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users should make their own investigations to 
determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any 
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential 
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.  
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Material Safety Data Sheet
Alpha-Pinene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Alpha-Pinene

Catalog Codes: SLP3301

CAS#: 80-56-8

RTECS: DT7000000

TSCA: TSCA 8(b) inventory: Alpha-Pinene

CI#: Not available.

Synonym:   2,6,6-Trimethylbicyclo[3,1,1]hept-2-ene

Chemical Name: Not available.

Chemical Formula: C10H16

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

{Alpha-}Pinene 80-56-8 100

Toxicological Data on Ingredients: Alpha-Pinene: ORAL (LD50): Acute: 3700 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant).

Potential Chronic Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant).
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

http://www.sciencelab.com/
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Serious Skin Contact: Not available.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 255°C (491°F)

Flash Points: CLOSED CUP: 33°C (91.4°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool
containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Explosive in the form of vapor when exposed to heat or flame.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid, insoluble in water. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk.
Absorb with DRY earth, sand or other non-combustible material. Do not get water inside container. Do not touch spilled
material. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for
assistance on disposal.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapour/spray. Avoid contact with eyes Wear suitable protective clothing In case of insufficient ventilation,
wear suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label.

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).
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Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection: Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or
equivalent.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Strong.

Taste: Not available.

Molecular Weight: 136.23 g/mole

Color: Colorless.

pH (1% soln/water): Not applicable.

Boiling Point: 156°C (312.8°F)

Melting Point: -55°C (-67°F)

Critical Temperature: Not available.

Specific Gravity: 0.8592 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 4.7 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether.

Solubility:
Soluble in methanol, diethyl ether. Insoluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.
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Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 3700 mg/kg [Rat].

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: Class 3: Flammable liquid.

Identification: : alpha-Pinene : UN2368 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Alpha-Pinene Massachusetts RTK: Alpha-Pinene TSCA 8(b) inventory: Alpha-Pinene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
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DSCL (EEC):
R10- Flammable. R36- Irritating to eyes.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 3

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 1

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Not applicable. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate
respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 11:28 AM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Special Reports : 
European Chemicals Bureau; IUCLID Dataset, Pin-2(3)-ene (80-56-8) 62 pp. (2000 CD-

ROM edition). Available from the Database Query page at: http://ecb.jrc.it/esis/esis.php 

as of October 8, 2008.  

 

 

Plant Concentrations : 
alpha-Pinene was identified in chamise shrubs (Adenostoma fasciculatum)(1). It was 

identified in 16 of 82 wild mushroom species(2). The normalized emission rate of alpha-

pinene from mature spruce was 0.25 (Pinus glauce), 0.85 (P. Abies), and 0.34 (P. 

pungens) ug C/g-hr(3). The emission rates of alpha-pinene from loblolly pine, shortleaf 

pine, sweet gum, willow, elm, cypress, water hickory, hackberry, maple, and red oak 

were 2300, 7000, 45000, 80, 1300, 5700, 12000, 50, 5300, and 40 ug/kg-foliage/hr, 

respectively(4). The mean emission rate of alpha-pinene from sunflower (Helianthus 

annus L. cv. gigantues) was 6.2X10-16 mol/cu cm-s(5). It was identified as an emission 

from California agricultural plants(6). alpha-Pinene exhibited seasonal emission 

variations in Australian Eucalyptus globulus trees sampled under natural growing 

conditions from June 1996 to May 1997. Monthly average percentages beginning with 

May and sampled for the following 11 months were: 64; 47; 82; 60; 56; 62; 50; 62; 62; 

59; 44; and 65%(7). Sampling was conducted in the Scandanavian boreal zone in Asa 

Research Park, Sweden and Mekrijarvi Research Station, Finland in the spring and 

summer of 1997; percent emission composition from Scots pine at Asa and Mekrijarvi 

were 35 and 63% for alpha-pinene, respectively(8). alpha-Pinene was detected, not 

quantified in ambient air around Pinus halepensis trees located in Bab-Ezzouar, a suburb 

of Algiers, and in Eucalyptus globulus and Cedrus atlantica trees from El-Hamma 

Botanical Garden, Algiers(9).  
[(1) Arey J et al; J Geophys Res 96: 9329-36 (1991) (2) Breheret S et 

al; J Agric Food Chem 45: 831-6 (1997) (3) Kempf K et al; Atmos Environ 

30: 1381-89 (1996) (4) Khalil MAK, Rasmussen RA; J Air Waste Manag 

Assoc 42: 810-3 (1992) (5) Schuh G et al; J Atmos Chem 27: 291-318 

(1997) (6) Winer AM et al; Atmos Environ 26A: 2647-59 (1992) (7) He C 

et al; Chemosphere - Global Change Sci 2: 65-76 (2000) (8) Janson R, 

Deserves C; Atmos Environ 35: 4629-37 (2001) (9) Yassaa N et al; Atmos 

Environ 34: 2809-16 (2000)] **PEER REVIEWED**  

 

 

Human Toxicity Excerpts : 
/SURVEILLANCE/ ... To study work exposure and respiratory symptoms in New 

Zealand plywood mill workers ... personal inhalable dust (n = 57), bacterial endotoxin (n 

http://ecb.jrc.it/esis/esis.php


= 20), abietic acid (n = 20), terpene (n = 20) and formaldehyde (n = 22) measurements 

were taken and a respiratory health questionnaire was administered to 112 ... workers. ... 

Twenty-six percent of the dust exposures exceeded 1 mg/cu m, however, none of the 

samples exceeded the legal limit of 5 mg/cu m (geometric mean (GM) = 0.7 mg/cu m, 

geometric standard deviation (GSD) = 1.9). Workers in the composer area (where broken 

sheets are joined together) were significantly (P < 0.01) more highly exposed. Endotoxin 

levels were low to moderate (GM = 23.0 EU/cu m, GSD = 2.8). Abietic acid levels 

ranged from 0.3 to 2.4 ug/cu m (GM = 0.7 ug/cu m, GSD = 1.8) and were significantly (P 

< 0.05) higher for workers in the composer area of the process. Geometric mean levels of 

alpha-pinene, beta-pinene and Delta(3)-carene were 1.0 (GSD = 2.7), 1.5 (GSD = 2.8) 

and 0.1 (GSD = 1.4), respectively, and alpha-pinene and beta-pinene levels were 

significantly (P < 0.001) higher for workers in the 'green end' of the process, up to and 

including the veneer dryers. Formaldehyde levels ranged from 0.01 to 0.74 mg/cu m (GM 

= 0.08 mg/cu m (= 0.06 ppm), GSD = 3.0). Asthma symptoms were more common in 

plywood mill workers (20.5%, n = 112) than in the general population (12.8%, n = 415, 

adjusted OR (95% CI) = 1.5 (0.9-2.8)). Asthma symptoms were associated with duration 

of employment and were reported to lessen or disappear during holidays. No clear 

association with any of the measured exposures was found, with the exception of 

formaldehyde, where workers with high exposure reported more asthma symptoms 

(36.4%) than low exposed workers (7.9%, adjusted OR (95% CI) = 4.3 (0.7-27.7))...  
[Fransman W et al; Ann Occup Hyg 47 (4): 287-95 (2003)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ Virgin adult 

female hamsters were individually housed in mesh-bottom cages in a temperature- and 

humidity-controlled room. Animals were given free access to food and fresh tap water. 

There were mated one to one with untreated adult males and the appearance of motile 

sperm in the vaginal sperm was considered day 0 of gestation. Beginning on Day 6 and 

continuing daily through Day 10 of gestation, females were given 0, 6, 28, 130, or 600 

mg/kg bw of the test material /a mixture of 85-90% terpene hydrocarbons and < 10% 

oxygenated terpene hydrocarbons/ by gavage in corn oil. A positive control group 

received 250 mg/kg bw/day of aspirin. Body weights were recorded on days 0, 8, 10, and 

14 of gestation. Females were observed daily for appearance and behavior. Food 

consumption and body weight were monitored to eliminate any abnormalities that may be 

associated with anorexia in pregnant females. On Day 14 all dams were subjected to 

Caesarian section and the number of implantation sites, resorption sites, live fetuses, dead 

fetuses, and body weight of live pups were recorded. Gestation index, mortality, gross 

pathology incidence of the dam urogenital tract, number of implantation sites, number of 

corpora lutea, litter size and weights, sex and sex ratio of pups, and gross abnormalities to 

pups were reported. The urogenital tract of each dam was examined for anatomical 

abnormalities. One-third of fetuses of each litter underwent detailed visceral examination 

at 10x magnification. The remaining two-thirds were stained with alizarin red S 

dye/KOH and examined for skeletal defects. Parental data and F1 as Appropriate: Data 

for number of females mated/pregnant at each dose level: 0 mg/kg bw, 27/21; 250 mg/kg 

bw of aspirin, 26/19; 6 mg/kg bw, 28/19; 28 mg/kg bw, 26/21; 130 mg/kg bw, 28/20; 600 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12765869


mg/kg bw, 27/23. All pregnant females survived to sacrifice on Day 14. There was no 

significant difference in dam body weights between controls and any test group measured 

at Days 0, 6, 8, 10, or 14 of the study. One death each was reported in the two control 

groups and in the two highest dose groups before day 14. All litters were alive on Day 14 

sacrifice. Average number of corpora lutea/dam mated were similar for controls and 

treatment groups: 0 mg/kg bw, 10.3; 250 mg/kg bw aspirin, 9.9; 6 mg/kg bw, 9.6; 28 

mg/kg bw, 11.4; 130 mg/kg bw, 9.6; 600 mg/kg bw, 11.2. The average number of 

implantation sites/dam and % partial resorptions were similar for all groups:0 mg/kg bw, 

11.7 and 15%; 250 mg/kg bw aspirin, 11.3 and 39%; 6 mg/kg bw, 12.1 and 32%; 28 

mg/kg bw, 11.9 and 38%; 130 mg/kg bw, 11.5 and 42%; 600 mg/kg bw, 12.1 and 23%. 

Based on body weight changes, clinical observation, and gross examination of the 

urogenital tract, was no evidence of toxicity to dams. Offspring Toxicity - F1 and F2: 

Based on gross examination of live pups, visceral examination, and skeletal examination 

there were no signs of toxicity to offspring in either the control or test groups. The total 

number of live fetuses, average number of live fetuses per dam, sex ratio, and average 

fetal weight were not different between control and treatment groups. A small number of 

dead fetuses were reported at the three highest dose levels. The incidence of mortality 

was not dose related. Total number of live fetuses/dead fetuses/average fetal weight are 

recorded below: 0 mg/kg bw, 229/0/1.76g; 250 mg/kg bw aspirin, 192/0/1.74g; 6 mg/kg 

bw, 217/0/1.66g; 28 mg/kg bw, 230/7/1.73g; 130 mg/kg bw, 195/5/1.72g; 600 mg /kg 

bw, 258/1/1.70g.  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: Bicyclo[3.1.1]hept-2-ene, 2,6,6-

trimethyl- CAS Number: 80-56-8. Available from, as of October 8, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

REVIEWED**  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ The test 

substance was administered orally by gavage /to Sprague-Dawley rats/ at the dose levels 

specified or the vehicle alone once daily for six days from the 9th to 14th day of 

gestation. All dams were necropsied and examined for gross lesions on Day 20. Maternal 

data with dose level: No significant differences were reported for maternal body weight 

gain, number of implantations, placental weight, intrauterine mortality and fetal weight 

for the 0.16 mL/kg (137.6 mg/kg) and 0.8 mL/kg (688 mg/kg) dose levels. At the 1.6 

mL/kg (860 mg/kg) dose level, significant maternal weight loss and placental and fetal 

weight loss were reported. Fetal Data with Dose Level: No gross, visceral or skeletal 

anomalies were reported at the highest dose level. Malformations were reported in the 

0.16 mL/kg (137.6 mg/kg) dose group and the control group, but the differences between 

the two were not significant. No effect on postnatal development was reported for the 

0.16 mL/kg (137.6 mg/kg) and 0.8 mL/kg (688 mg/kg) dose levels. Newborn body 

weight showed significant decrease at the 1.60 mL/kg (860 mg/kg) dose level, but 

development recovered within one week.  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: Bicyclo[3.1.1]hept-2-ene, 2,6,6-

trimethyl- CAS Number: 80-56-8. Available from, as of October 8, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069
http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069


REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/IMMUNOTOXICITY/ The popliteal lymph node assay (PLNA) has been proposed as a 

screening test for detecting chemicals with potential of inducing allergic and auto-

immune-like reactions in humans. ... The present study ... used the rat PLNA to evaluate 

the immuno-sensitizing potential of 10 monoterpenes found in the essential oils of a 

variety of aromatic, edible and medicinal plants. The primary or direct PLNA was 

performed with the monoterpenes, and chlorpromazine (CPZ) and barbital were used as 

positive and negative controls, respectively. Female, 7-8 week-old Wistar rats were 

injected subcutaneously (50 uL) with the test substance (0.5, 2.5 or 5 mg) into the right 

hind footpad while the contralateral footpad was injected with the vehicle (DMSO) alone. 

Weight (WI) and cellularity (CI) indices for draining PLNs were determined 7 days after 

treatment. PLNA was positive (WI >or= 2 and CI >or= 5) for CPZ, citral, alpha-

terpinene, beta-myrcene and (-)-alpha-pinene, and negative for barbital, DMSO, (-)-

menthol, 1,8-cineole, (+/-) citronellal, (+)-limonene, (+/-) camphor and terpineol. A 

secondary PLNA, a T-cell priming test, was carried out with the four substances that had 

been positive in the primary assay. Six weeks after being locally primed with 5 mg/paw, 

rats were sc injected into the same footpad with a dose (0.5 mg/paw) of the substance that 

had been previously found to be insufficient to cause a positive response. WI and CI were 

then calculated 4 and 7 days after the second injection. CPZ was also positive in the 

secondary assay thereby confirming that it is a sensitizing agent. Citral, alpha-terpinene, 

beta-myrcene and (-)-alpha-pinene, however, were negative in the secondary assay. In 

summary, citral, alpha-terpinene, beta-myrcene and (-)-alpha-pinene induced a clear 

immuno-stimulatory response due to their irritant properties but no monoterpene proved 

to be a sensitizing agent in the PLNA.  
[Friedrich K et al; Food Chem Toxicol 45 (8): 1516-22 (2007)] **PEER 

REVIEWED** PubMed Abstract  
 

 

Metabolism/Metabolites : 
The biotransformation of (+)-, (-)-, and (+-)-alpha-pinenes, (-)-beta-pinene (nopinene), (-

)-cis-pinane, (+)-3-carene, (-)-cis-carane, myrcene, and p-cymene in rabbits was 

investigated. The major metabolites were as follows: (-)-trans-verbenol from (+)-, (-)-, 

and (+/-)-alpha-pinenes; (-)-10-pinanol and (-)-1-p-menthene-7,8-diol from (-)-beta-

pinene; (-)-alpha-terpineol and (-)-trans-sobrerol from (-)-cis-pinane; (-)-m-mentha-4,6-

dien-8-ol, 3-caren-9-ol, (-)-3-carene-9-carboxylic acid, and 3-carene-9,10-dicarboxylic 

acid from (+)-3-carene; carane-9,10-dicarboxylic acid from (-)-cis-carane; and myrcene-

3(10)-glycol, myrcene-1,2-glycol, uroterpenol, and p-cymene-9-carboxylic acid from p-

cymene. These metabolisms include allylic oxidation, epoxidation, stereoselective gem-

dimethyl hydroxylation and its oxidation, cleavage of a conjugated double bond by 

epoxidation, and regioselective oxidation, some of which are not found usually in 

chemical reactions, and due to which various new compounds were determined. This 

biotransformation of the monoterpene hydrocarbons gave some insect pheromones in 

high yield.  
[Ishidata T et al; J Pharm Sci 70 (4): 406-15 (1981) Apr;70(4):406-15] 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=17383062


**PEER REVIEWED** PubMed Abstract  
 

 

Environmental Abiotic Degradation : 
The rate constant for the vapor-phase reaction of alpha-pinene with photochemically-

produced hydroxyl radicals is 5.37X10-11 cu cm/molecule-sec at 25 deg C(1). This 

corresponds to an atmospheric half-life of about 7 hrs at an atmospheric concentration of 

5X10+5 hydroxyl radicals per cu cm(2). The rate constant for the vapor-phase reaction of 

alpha-pinene with ozone has been estimated as 4.3X10-18 cu cm/molecule-sec at 25 deg 

C(SRC) that was derived using a structure estimation method(2). This corresponds to an 

atmospheric half-life of about 38 minutes at an atmospheric concentration of 7X10+11 

ozone molecules per cu cm(3). Products from the reaction of alpha-pinene with ozone are 

carbon monoxide, carbon dioxide, formaldehyde, acetaldehyde, formic acid, 

peroxyacetylnitrate, cis-pinonic acid, nopinene, acetone, pionaldehyde, glyoxal, and 

hydroxyl radicals(4-7). The rate constant for the night-time, vapor-phase reaction of 

alpha-pinene with nitrate radicals is 5.8X10-12 cu cm/molecule-sec at 25 deg C(8). This 

corresponds to an atmospheric half-life of about 6 minutes at an atmospheric 

concentration of 5X10+8 nitrate radicals per cu cm(9). The reaction of alpha-pinene with 

nitrate radicals yields 3-acetyl-2,2-dimethyl cyclobutane acetaldehyde, pinane epoxide, 3-

oxypinane-2-nitrate, and 2-hydroxy-3-nitrate(10). Calculated half-lives of 4.6 hrs for 

reaction with ozone and 11 minutes for reaction with nitrate have also been reported(11). 

alpha-Pinene is not expected to undergo hydrolysis in the environment due to the lack of 

functional groups that hydrolyze under environmental conditions(12). alpha-Pinene does 

not contain chromophores that absorb at wavelengths >290 nm(12) and therefore is not 

expected to be susceptible to direct photolysis by sunlight(SRC).  
[(1) Kwok ESC, Atkinson R; Estimation of hydroxyl radical reaction rate 

constants for gas-phase organic compounds using a structure-reactivity 

relationship: an update. Riverside, CA: Univ CA, Statewide Air Pollut 

Res Ctr. CMA Contract No. ARC-8.0-OR (1994) (2) Meylan WM, Howard PH; 

Chemosphere 26: 2293-99 (1993) (3) Atkinson R, Carter WPL; Chem Rev 84: 

437-70 (1984) (4) Hooker CL et al; J Atmos Chem 2: 307-20 (1985) (5) 

Chew AA, Atkinson R; J Geophys Res 101: 28649-53 (1996) (6) Hakola H et 

al; J Atmos Chem 18: 75-102 (1994) (7) Grosjean D et al; Environ Sci 

Technol 26: 1526-33 (1992) (8) Atkinson R, Carter WP; Chem Rev 84: 437-

70 (1984) (9) Kwok ESC et al; Environ Sci Technol 30: 329-34 (1996) 

(10) Wangberg I et al; Environ Sci Technol 31: 2130-35 (1997) (11) 

Atkinson R, Arey J; Atmos Environ 37: S197-S219 (2003) (12) Lyman WJ et 

al; Handbook of Chemical Property Estimation Methods. Washington, DC: 

Amer Chem Soc pp. 7-4, 7-5, 8-12 (1990)] **PEER REVIEWED**  

 

 

Effluent Concentrations : 
The emission rate of alpha-pinene from particle board was 0.0068 mg/sq m-hr(1). It was 

qualitatively detected as an emission from cologne and soap(2) and particle board 

furniture(3). alpha-Pinene was detected as an emission from 12 of 31 cologne 

products(6). The emission rate of alpha-pinene from particle board and rubber molding 

was 25 and 2.1 ug/cu m-hr, respectively(4). Mean residential wood combustion emissions 

using softwood and hardwood from Denver, CO were dtermined; emissions from a 

fireplace were 54.65 and 3.38 mg/kg, respectively; emission from a wood stove using 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7229954


hard wood was 4.10 mg/kg of fuel(5). Emissions from two oiled parquets floor coverings 

were 14 and 10 ug/sq m-hr after 3 and 28 days following installation, respectively; 341 

and 286 ug/sq m-hr, respectively, from waxed parquets; 15 and 8 ug/sq m-hr, 

respectively, from varnished parquets(7). Emissions from new and old linoleum floorings 

were zero and 1 ug/sq m-hr, respectively(7). alpha-Pinene has been identified as a 

volatile organic ingredient of wood-based furniture with its possible source being an 

ecological coating system based on natural resins, nitrocellulose, and/or softwood 

construction(8).  
[(1) Colombo A et al; Sci Total Environ 91: 237-49 (1990) (2) Cooper SD 

et al; J Exposure Anal Environ Epidemio 5: 57-75 (1995) (3) Salthammer 

T; Indoor Air 7: 189-97 (1997) (4) Sheldon LS et al; pp. 2-16 in Proc 

APCA Ann Mtng 79th (vol 4) 86/52.2 (1986) (5) McDonald JD et al; 

Environ Sci Technol 34: 2080-91 (2000) (6) Wallace LA et al; 

Identification of Polar Volatile Organic Compounds in Consumer Products 

and Common Microenvironments. NTIS PB91-182065 (1991) (7) Saarela K; pp 

185-202 in Organic Indoor Air Pollutants. Salthammer T, ed., New York, 

NY: Wiley-VCH (1999) (8) Salthammer T; pp. 203-18 in Organic Indoor Air 

Pollutants. Salthammer T, ed., New York, NY: Wiley-VCH (1999)] **PEER 

REVIEWED**  
 

 

Human Toxicity Excerpts : 
/CASE REPORTS/ ... 24 cases of hand dermatitis in pottery workers involved in ceramic 

decoration, paintresses, liners, gilders, enamellers and a fine china painter, /were/ seen in 

a 6-month period following a change from Portuguese to Indonesian turpentine, of whom 

14 were sensitive to Indonesian turpentine, 8 to alpha-pinene, 4 to delta-3-carene and 2 

positive to turpentine peroxides. Previous reports suggest that delta-3-carene is the main 

allergen and reports of sensitivity to alpha-pinene in the absence of sensitivity to 

turpentine peroxide, in particular to the hydroperoxide of delta-3-carene, are few. ... 

alpha-Pinene, an unusual allergen, appears to be the most common in /this study/. 

Reversion to Portuguese turpentine seems to have alleviated the problem.  
[Lear JT et al; Contact Dermatitis 35 (3): 169-72 (1996)] **PEER 

REVIEWED** PubMed Abstract  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ In the study, 

virgin adult female hamsters were individually housed in mesh bottom cages in a 

temperature- and humidity-controlled room. Animals were given free access to food and 

fresh tap water. There were mated one to one with untreated young adult males and the 

appearance of motile sperm in the vaginal sperm was considered day 0 of gestation. 

Beginning on Day 6 and continuing daily through Day 10 of gestation, groups (19-

23/group) of pregnant females were given 0, 6, 28, 130, or 600 mg/kg bw of the test 

material by gavage in corn oil. A positive control group received 250 mg/kg bw/day of 

aspirin. Body weights were recorded on days 0, 6, 8, 10, and 14 of gestation. Females 

were observed daily for appearance and behavior. Food consumption and body weight 

were monitored to eliminate any abnormalities that may be associated with anorexia in 

pregnant females. On Day 14 all dams were subjected to Caesarian section and the 

number of implantation sites, resorption sites, live fetuses, dead fetuses, and body weight 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8930478


of live pups were recorded. Gestation index, mortality, gross pathology incidence of the 

dam urogenital tract, number of implantation sites, number of corpora lutea, litter size 

and weights, sex and sex ratio of pups, and gross abnormalities to pups were reported 

(these data were described in the robust summary for reproductive effects for the test 

material). The urogenital tract of each dam was examined for anatomical abnormalities. 

One-third of fetuses of each litter underwent detailed visceral examination at 10x 

magnification. The remaining two-thirds were stained with alizarin red S dye/KOH and 

examined for skeletal defects (the maternal and developmental fetal effects are discussed 

in this robust summary). Actual dose received by dose level and sex: 0, 6, 28, 130, or 600 

mg/kg bw of the test material (FDA 71-28) Maternal data with dose level: Daily clinical 

observation and measurement of body weight gain failed to show any differences 

between control and test groups of female rats. The number pregnant and % pregnancy 

were similar for all dose and control groups. One pregnant female died in each of the two 

control groups and the two highest dose groups in the study. No abortions were observed 

in any group. Fetal Data with Dose Level: The average fetal weight of treatment and 

control groups were not statistically different (p>0.05). The total number of live fetuses 

was similar for test and control groups. A small % of (less than 3%) dead fetuses were 

observed at the three highest dose levels. Skeletal examination of sternebrae showed no 

significant differences in the incidence of incomplete ossification or missing sternebrae 

for test and control groups. Likewise the incidences of fetuses with more than 13 ribs, 

incomplete ossification of vertebrae and extremities, incomplete skull closures were 

similar for test and control animals. Visceral examination failed to reveal any evidence of 

abnormalities at any dose level.  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: Bicyclo[3.1.1]hept-2-ene, 2,6,6-

trimethyl- CAS Number: 80-56-8. Available from, as of October 8, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

REVIEWED**  

 

 

Ecotoxicity Values : 
LC50; Species: Daphnia magna (Water flea, age <24 hr); Conditions: freshwater, static, 

22 deg C, pH 8.0 (7.4-9.4), hardness 173 mg/L CaCO3, dissolved oxygen >60%; 

Concentration: 68000 ug/L for 24 hr (95% confidence interval: 24000-190000 ug/L) 

/commercial grade >80% /  
[LeBlanc GA; Bull Environ Contam Toxicol 24 (5): 684-91 (1980) 

Available from, as of August 26, 2008: 

http://cfpub.epa.gov/ecotox/quick_query.htm **PEER REVIEWED**  
 

 

Ecotoxicity Values : 
LC50; Species: Daphnia magna (Water flea, age <24 hr); Conditions: freshwater, static, 

22 deg C, pH 8.0 (7.4-9.4), hardness 173 mg/L CaCO3, dissolved oxygen >60%; 

Concentration: 41000 ug/L for 48 hr (95% confidence interval: 27000-62000 ug/L) 

/commercial grade >80% /  
[LeBlanc GA; Bull Environ Contam Toxicol 24 (5): 684-91 (1980) 

Available from, as of August 26, 2008: 

http://cfpub.epa.gov/ecotox/quick_query.htm **PEER REVIEWED**  

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069
http://cfpub.epa.gov/ecotox/quick_query.htm
http://cfpub.epa.gov/ecotox/quick_query.htm


 

 

Ecotoxicity Values : 
LC50; Species: Daphnia magna (Water flea); Conditions: freshwater, static, 20.1 deg C, 

pH 7.90 + or -0.05, oxygen concentration 8.2 mg/mL; Concentration: 1.44 mg/L for 48 hr 

/98% pure 1R(+)-isover. Measured purity 91%/  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: Bicyclo[3.1.1]hept-2-ene, 2,6,6-

trimethyl- CAS Number: 80-56-8. Available from, as of October 13, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

REVIEWED**  
 

 

Ecotoxicity Values : 
LC50; Species: Chaetogammarus marinus (aquatic arthropod); Conditions: sea water, 

semi-static, 15 deg C, pH 8.0; Concentration: 2.6 mg/L for 24 hr  
[European Chemicals Bureau; IUCLID Dataset, Pin-2(3)-ene (80-56-8) p.23 

(2000 CD-ROM edition). Available from, as of October 13, 2008: 

http://ecb.jrc.ec.europa.eu/esis/ **PEER REVIEWED**  
 

 

Ecotoxicity Values : 
LC50; Species: Chaetogammarus marinus (aquatic arthropod); Conditions: sea water, 

semi-static, 15 deg C, pH 8.0; Concentration: 1 mg/L for 96 hr  
[European Chemicals Bureau; IUCLID Dataset, Pin-2(3)-ene (80-56-8) p.23 

(2000 CD-ROM edition). Available from, as of October 13, 2008: 

http://ecb.jrc.ec.europa.eu/esis/ **PEER REVIEWED**  
 

 

Absorption, Distribution & Excretion : 
The toxicokinetics of alpha-pinene (a-pinene) were studied in humans. The study group 

consisted of eight healthy males, average age 31 years. They were exposed to 0, 10, 225, 

or 450 mg/cu m (+)-alpha-pinene or 450 mg/cu m (-)-alpha-pinene for 2 hr in an 

inhalation chamber. During exposure they exercised on a cycle ergometer at the rate 50 

watts. Average pulmonary uptake of (+)-alpha-pinene and (-)-alpha-pinene amounted to 

59% of the exposure concn. Absolute uptake increased linearly with concn. Blood alpha-

pinene concn increased rapidly at first then tapered off. Mean blood concn at the end of 

exposure were linearly related to inhaled concn. Elimination of alpha-pinene from the 

blood was triphasic. Half times for elimination of inhaled (+)-alpha-pinene from the 

blood during the three phases were 4.8, 39, and 695 minutes. Elimination half times fo (-

)-alpha-pinene were 5.6, 40, and 555 minutes. Cumulative urinary excretion of 

unchanged alpha-pinene amounted to less than 0.001% of each dose. Respiratory 

elimination of (+)-alpha-pinene and (-)-alpha-pinene was 7.7 and 7.5% of total uptake, 

respectively. Five subjects complained of eye, nose, and throat irritation. No exposure 

related changes in lung function were seen. At the concn tested the capacity of the liver to 

metabolize alpha-pinene is not exceeded. (+)-alpha-Pinene and (-)-alpha-pinene show 

similar pharmacokinetic behavior. alpha-Pinene is readily metabolized and elimination of 

unchanged alpha-pinene is very low.  
[Falk AA et al; Scand J Work Environ Health 16 (5): 372-8 (1990)] 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069
http://ecb.jrc.ec.europa.eu/esis/
http://ecb.jrc.ec.europa.eu/esis/


**PEER REVIEWED** PubMed Abstract  
 

 

Absorption, Distribution & Excretion : 
... Eight male volunteers were exposed to 450 mg/cu m turpentine by inhalation (2 hr, 50 

W) in an exposure chamber. ...The mean relative uptakes of alpha-pinene, beta-pinene, 

and 3-carene were 62%, 66%, and 68% respectively, of the amount supplied. Between 

2% and 5% of the net uptake was excreted unchanged in the expired air after the end of 

exposure. The mean blood clearance 21 hours after exposure (CL21hr) of alpha-pinene, 

beta-pinene and 3-carene, were 0.8, 0.5, and 0.4 l.per kg per hr, respectively. The mean 

half lives (t1/2) of the last phase of alpha-pinene, beta-pinene, and 3-carene averaged 32, 

25, and 42 hours, respectively. The t1/2s agreed with previously calculated half lives 

from single exposures. The total blood clearance CL21hr of 3-carene found in this 

turpentine study was lower, and CL4hr of 3-carene was significantly lower than the 

values obtained from similar exposure to pure 3-carene. The subjects attending both 

exposure to turpentine and to pure alpha-pinene at 450 mg/cu m had lower CL4hr during 

the exposure to turpentine ... Toxicokinetics ... show small, if any, interactions between 

alpha-pinene, beta-pinene, and 3-carene...  
[Filipsson AF; Occup Environ Med 53 (2): 100-5 (1996)] **PEER 

REVIEWED** PubMed Abstract  
 

 

Biological Half-Life : 
... Half times for elimination of inhaled (+)-alpha-pinene from the blood during the three 

phases were 4.8, 39, and 695 minutes. Elimination half times of (-)-alpha-pinene were 

5.6, 40, and 555 minutes ...  
[Falk AA et al; Scand J Work Environ Health 16 (5): 372-8 (1990)] 

**PEER REVIEWED** PubMed Abstract  

 

 

Biological Half-Life : 
... Eight male volunteers were exposed to 450 mg/cu m turpentine by inhalation (2 hr, 50 

W) in an exposure chamber. ... The mean blood clearance 21 hours after exposure 

(CL21hr) of alpha-pinene, beta-pinene and 3-carene, were 0.8, 0.5, and 0.4 l.per kg per 

hr, respectively. The mean half lives (t1/2) of the last phase of alpha-pinene, beta-pinene, 

and 3-carene averaged 32, 25, and 42 hours, respectively. The t1/2s agreed with 

previously calculated half lives from single exposures...  
[Filipsson AF; Occup Environ Med 53 (2): 100-5 (1996)] **PEER 

REVIEWED** PubMed Abstract  
 

 

Natural Pollution Sources : 
alpha-Pinene is a naturally occurring terpene which is a constituent of many volatile 

oils(1). Total US emission of alpha-pinene from deciduous and coniferous forests 

amounted to 6.6 mega tons annually(2). An estimated emission rate of alpha-pinene from 

natural sources to the atmosphere is 1.84X10-10 g/sq cm/sec(3). alpha-Pinene is a 

component of trees, fruits, grasses, bushes, fungi, herbs, and flowers(4-8).  
[(1) O'Neil MJ, ed; The Merck Index. 14th ed. Whitehouse Station,NJ: 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2255878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8777445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2255878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8777445


Merck And Co, Inc p. 1283 (2001) (2) Lamb B et al; Atmos Environ 21: 

1695-705 (1987) (3) Graedel TE, Allara DL; pp. 467-73 in Int Conf 

Photochem Oxid Pollut Control Proc: Vol. 1. USEPA, Off Res Dev USEPA-

600/3-77-001a, NTIS PB-264 232 (1977) (4) Altshuller AP; Atmos Environ 

17: 2131-65 (1983) (5) Arey J et al; J Geophys Res 96: 9329-36 (1991) 

(6) Khalil MAK, Rasmussen RA; J Air Waste Manag Assoc 42: 810-3 (1992) 

(7) Schuh G et al; J Atmos Chem 27: 291-318 (1997) (8) Chung TY et al; 

J Agric Food Chem 41: 1693-7 (1993)] **PEER REVIEWED**  
 

 

Environmental Fate : 
AQUATIC FATE: Based on a classification scheme(1), an estimated Koc value of 

2,600(SRC), determined from a log water solubility of 2.49 mg/L(2) and a regression-

derived equation(3), indicates that alpha-pinene is expected to adsorb to suspended solids 

and sediment(SRC). Volatilization from water surfaces is expected(3) based upon an 

estimated Henry's Law constant of 0.29 atm-cu m/mole(SRC), derived from its vapor 

pressure, 4.75 mm Hg(4), and water solubility(2). Using this Henry's Law constant and 

an estimation method(3), volatilization half-lives for a model river and model lake are 3 

hours and 5 days, respectively(SRC). However, volatilization from water surfaces is 

expected to be attenuated by adsorption to suspended solids and sediment in the water 

column. The estimated volatilization half-life from a model pond is 207 days if 

adsorption is considered(5). According to a classification scheme(6), an estimated BCF 

of 1,040(SRC), from its log Kow of 4.83(2) and a regression-derived equation(7), 

suggests the potential for bioconcentration in aquatic organisms is very high, provided 

the compound is not metabolized by the organism(SRC). alpha-Pinene reached 95% of its 

theoretical BOD using activated sludge in the Japanese MITI test(8), suggesting that 

biodegradation is an important environmental fate process in water(SRC).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Li J, Perdue EM; 

Physicochemical properties of selected monoterpenes. Pre-print extended 

abstract, Presented before the Division of Environmental Chemistry, 

Amer. Chem. Soc., Anaheim, CA, April 2-7, 1995 (1995) (3) Lyman WJ et 

al; Handbook of Chemical Property Estimation Methods. Washington, DC: 

Amer Chem Soc pp. 4-5, 15-1 to 15-29 (1990) (4) Daubert TE, Danner RP; 

Physical and Thermodynamic Properties of Pure Chemicals Data 

Compilation. Washington, DC: Taylor and Francis (1989) (5) US EPA; 

EXAMS II Computer Simulation (1987) (6) Franke C et al; Chemosphere 29: 

1501-14 (1994) (7) Meylan WM et al; Environ Toxicol Chem 18: 664-72 

(1999) (8) Chemical Risk Information Platform (CHRIP). Biodegradation 

and Bioconcentration. Ver 2006.01.30 Updated. National Institute of 

Technology and Evaluation. Tokyo, Japan. alpha-Pinene (80-56-8). 

Available from the database query page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of Sept 9, 2008.] **PEER REVIEWED**  
 

 

Environmental Biodegradation : 
AEROBIC: Soil slurry samples taken from three different Georgia watersheds were 

found to readily degrade alpha-pinene under aerobic conditions, undergoing complete 

removal within 250 hours after a short lag period(1,2). The concentration of alpha-pinene 

in seawater samples decreased from 0.41 ng/L to 0.25 ng/L when incubated with 

macrophytes for 6 hrs at 10 deg C(3). The concentration of alpha-pinene in the influent to 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html


a kraft mill aerated stabilization basin with a 7-8 day retention time decreased from 0.20 

ppm to 0.04 ppm(4). alpha-Pinene, present at 100 mg/L, reached 95% of its theoretical 

BOD in 4 weeks using an activated sludge inoculum at 30 mg/L in the Japanese MITI 

test(5).  
[1) Misra G, Pavlostathis SG; Appl Microbiol Biotechnol 47: 572-7 

(1997) (2) Misra G, Pavlostathis SG; Appl Microbiol Biotechnol 45: 831-

8 (1996) (3) Button DK, Juttner F; Marine Chem 26: 57-66 (1989) (4) 

Hrutfiord BF et al; Tappi 58: 98-100 (1975) (5) Chemical Risk 

Information Platform (CHRIP). Biodegradation and Bioconcentration. Ver 

2006.01.30 Updated. National Institute of Technology and Evaluation. 

Tokyo, Japan. alpha-Pinene (80-56-8). Available from the database query 

page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of Sept 9, 2008.] **PEER REVIEWED**  
 

 

Environmental Water Concentrations : 
SURFACE WATER: alpha-Pinene was detected, not quantified in the Black Warrior 

River, near Tuscaloosa, AL, 1975(1). The concentrations of alpha-pinene in seawater 

samples from Resurrection Bay, the south-central coast of Alaska, were 8,849 ng/L in 

June 1985 and 0.71 ng/L in June, 1986(2).  
[(1) Bertsch W et al; J Chromatog 112: 701-18 (1975) (2) Button DK, 

Juttner F; Marine Chem 26: 57-66 (1989)] **PEER REVIEWED**  

 

 

Atmospheric Concentrations : 
URBAN/SUBURBAN: The average concn of alpha-pinene during a severe smog episode 

in Los Angeles, CA, 1993, was 0.70 ug/cu m(1). It was detected in < 10% of Atlanta air 

samples, 1992, at an avg concn of approx 100 ppb C(2). The concn of alpha-pinene in 

Riverside, CA, 1990, was 0.014-0.019 ug/cu m(3). During the TEAM study in Los 

Angeles, CA, 1987, 58.5% of outdoor air samples were found to contain alpha-pinene(4). 

alpha-Pinene was detected during 2 outdoor air sampling exercises taken in Los Angeles, 

CA, and in one outdoor sample from Pittsburg/Antioch County, CA, 1984, at estimated 

concentrations of 0.8 (Feb 1984) and 0.5 (May 1984) ug/cu m, and 0.1 (Jun 1984) ug/cu 

m, respectively(5) with median outdoor air concns ranging from 0.05-1.6 ug/cu m(6).  
[(1) Fraser MP et al; Environ Sci Technol 31: 2356-67 (1997) (2) 

Bernardo-Bricker A et al; J Air Waste Manag Assoc 49: 591-603 (1995) 

(3) Helmig D, Arey, J; Sci Total Environ 112: 233-50 (1992) (4) 

Hartwell TD et al; Atmos Environ 26A: 1519-27 (1992) (5) Wallace LA et 

al; Atmos Environ 22: 2141-63 (1988) (6) Hartwell TD et al; Atmos 

Environ 21: 1995-2004 (1987)] **PEER REVIEWED**  
 

 

Threshold Limit Values : 
8 hr Time Weighted Avg (TWA): 20 ppm  
[American Conference of Governmental Industrial Hygienists TLVs and 

BEIs. Threshold Limit Values for Chemical Substances and Physical 

Agents and Biological Exposure Indices. Cincinnati, OH, 2008, p. 59] 

**PEER REVIEWED**  

 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html


 

Special Reports : 
The Flavor and Fragrance High Production Volume Consortia; Revised Robust 

Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA under the HPV 

Challenge Program. 202 pp. (November 9, 2006). Available from a search of 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm as of October 8, 

2008 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm


 

d-LIMONENE 

1. === Product Identification === 

Synonyms: Hemo-De; Carvene; (+)-4-Isopropenyl-1-methylcyclohexene; (+)-R-

Limonene; (R)-1-Methyl-4-(1-methylethenyl)cyclohexene; D-(+)-Limonene; d-

Limonene; d-p-Mentha-1,8-diene; optically active terpene; (The racemic mixture of 

d-limonene and l-limonene isomers is known as dipentene).  

CAS No.: 5989-27-5 

Molecular Weight: 136.24 

Chemical Formula: C10H16  

 
2. === Composition/Information on Ingredients ===  

Ingredient CAS No  Percent  Hazardous  
d-limonene 5989-27-5 >95 Yes 

 
3. === Hazards Identification ===  

Appearance: clear almost colorless. Flash Point: 48 deg C. 

Warning! Flammable liquid and vapor. May cause allergic skin reaction. Causes 

eye and skin irritation. May cause respiratory tract irritation. Marine pollutant.  

Target Organs: Skin.  

Potential Health Effects  

Eye: Causes eye irritation.  

Skin: Causes skin irritation. May cause skin sensitization, an allergic reaction, which 

becomes evident upon re-exposure to this material. Prolonged and/or repeated 

contact may cause defatting of the skin and dermatitis.  

Ingestion: May cause digestive tract disturbances.  

Inhalation: May cause respiratory tract irritation.  

Chronic: In 2-year gavage studies, there was clear evidence of carcinogenic activity 

of d-limonene for male rats, as shown by increased incidences of tubular cell 

hyperplasia, adenomas, and adenocarcinomas of the kidney. There was NO evidence 

of carcinogenic activity of d-limonene for female rats, for male mice, or for female 

mice. 

 

http://www.hvchemical.com/msds-online.htm


4. ===First Aid Measures ===  

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 

minutes. Get medical aid.  

Skin: In case of contact, immediately flush skin with soap and plenty of water. Remove 

contaminated clothing and shoes. Get medical aid if symptoms occur. Wash clothing 

before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 

personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation:If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 

breathing is difficult, give oxygen. Get medical aid. Notes to Physician: Treat 

symptomatically and supportively.  

 
5. === Fire Fighting Measures ===  
General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. 

Containers may explode in the heat of a fire. Flammable liquid and vapor. Vapors are 

heavier than air and may travel to a source of ignition and flash back. Vapors can spread 

along the ground and collect in low or confined areas. This liquid floats on water and 

may travel to a source of ignition and spread fire.  

Extinguishing Media: Use water fog, dry chemical, carbon dioxide or alcohol type 

foam. Flash Point: 48 deg C ( 118.40 deg F) Autoignition Temperature: 255 deg C ( 

491.00 deg F) Explosion Limits, Lower:.70 vol % Upper: 6.10 vol %  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  

 
6. === Accidental Release Measures ===  
General Information: Use proper personal protective equipment as indicated in Section 

8.  
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place 

in suitable container. Forms smooth, slippery surfaces on floors, posing an accident risk. 

Remove all sources of ignition. Provide ventilation.  

 
7. === Handling and Storage ===  

Handling: Ground and bond containers when transferring material. Avoid contact 

with eyes, skin, and clothing. Empty containers retain product residue, (liquid and/or 

vapor), and can be dangerous. Keep away from heat, sparks and flame. Do not 

pressurize, cut, weld, braze, solder, drill, grind, or expose empty containers to heat, 

sparks or open flames. Use only with adequate ventilation. Avoid breathing vapor or 

mist.  

Storage: Keep away from heat, sparks, and flame. Keep away from sources of 

ignition. Store in a cool, dry, well-ventilated area away from incompatible 

substances. Flammables-area. Separate from oxidizing materials. Partially filled 
containers should be blanketed with nitrogen. 

 



8. === Exposure Controls /Personal Protection === 

Engineering Controls: Facilities storing or utilizing this material should be equipped 

with an eyewash facility and a safety shower. Use adequate ventilation to keep 

airborne concentrations low.  

Exposure Limits  
d-limone ACGIH: None listed NIOSH: None listed OSHA - Final PELs: None listed  
OSHA Vacated PELs: d-Limonene: No OSHA Vacated PELs are listed for this 

chemical. Personal Protective Equipment Eyes: Wear chemical splash goggles. Skin: 

Wear appropriate protective gloves to prevent skin exposure. Clothing: Wear appropriate 

protective clothing to prevent skin exposure. Respirators: A respiratory protection 

program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2 requirements or 

European Standard EN 149 must be followed whenever workplace conditions warrant 

respirator use. Wear a NIOSH/MSHA or European Standard EN 149 approved full-

facepiece airline respirator in the positive pressure mode with emergency escape 

provisions.  

 

9. === Physical/Chemical Properties === 

Physical State: Liquid 

Appearance: clear almost colorless  

Odor: citrus-like odor  

pH: Not available.  

Vapor Pressure: 1.98 mm Hg @ 25 deg C Vapor Density: 4.7 (air=1)  

Evaporation Rate: Not available. Viscosity: Not available. Boiling Point: 175 - 176 deg 

C @ 760 mmHg  

Freezing/Melting Point: -74 deg C Decomposition  

Temperature: Not available.  

Solubility: Insoluble.  

Specific Gravity/Density: .8400 g/ml  

Molecular Formula: C10H16  

Molecular Weight: 136.24  

 
10. === Stability and Reactivity Data ===  

Chemical Stability: Stable under normal temperatures and pressures. Oxidizes to a film 

in air, oxidation behavior similar to that of rubber or drying oils. Conditions to Avoid: 
Ignition sources, excess heat, prolonged exposure to air. Incompatibilities with Other 

Materials: Strong oxidizing agents. Hazardous Decomposition Products: Carbon 

monoxide, irritating and toxic fumes and gases, carbon dioxide. Hazardous 

Polymerization: Has not been reported.  

 
11. === Toxicological Information ===  



RTECS#: 
CAS# 5989-27-5: GW6360000  

LD50/LC50: 
CAS# 5989-27-5: 

Draize test, rabbit, skin: 10%/24H Mild;  

Oral, mouse: LD50 = 5600 mg/kg;  

Oral, rat: LD50 = 4400 mg/kg;  

Skin, rabbit: LD50 = >5 gm/kg; .  

 

Carcinogenicity:CAS# 5989-27-5: Not listed by ACGIH, IARC, NTP, or CA Prop 65.  

Epidemiology: No information available.  

Teratogenicity: Not known to be teratogenic.  

Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: d-Limonene was not mutagenic in 4 strains of S. typhimurium, did not 

significantly increase the number of Tft-resistant cells in the mouse L5178Y/TK+/- assay, 

and did not induce chromosomal aberrations or SCEs in cultured CHO cells.  

Neurotoxicity: No information available. 

Other Studies:  

 
12. === Ecological Information ===  

Ecotoxicity: No data available. No information available.  

Environmental: May bioconcentrate in aquatic organisms and fish. Has low mobility 

in soil and may rapidly volatilize in the atmosphere. Limonene can be readily 

degraded in soil.  

Physical: No information available.  

Other: Dipentene, which is optically inactive limonene, is a marine pollutant. 

 
13. === Disposal Considerations ===  

Chemical waste generators must determine whether a discarded chemical is 

classified as a hazardous waste. US EPA guidelines for the classification 

determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 

consult state and local hazardous waste regulations to ensure complete and accurate 

classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed. 

 
14. === MSDS Transport Information ===  

Domestic (Land, D.O.T.)  
-----------------------  

Proper Shipping Name: TERPENE HYDROCARBONS, N.O.S. 

Hazard Class: 3  

UN/NA: UN 2319 



Packing Group: III  

 

NOT REGULATED FOR DOMESTIC TRANSPORTATION: exception §173.150 (f) 

 

15. === Regulatory Information ===  

US FEDERAL 

 

TSCA  

     CAS# 5989-27-5 is listed on the TSCA inventory.  

Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  

Chemical Test Rules 

     None of the chemicals in this product are under a Chemical Test Rule.  

Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  

TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  

CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  

SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  

SARA Codes 

     CAS # 5989-27-5: immediate, fire.  

Section 313      No chemicals are reportable under Section 313.  

Clean Air Act: 

     This material does not contain any hazardous air pollutants.  

     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  

Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under 

the CWA.  

     None of the chemicals in this product are listed as Priority Pollutants under the 

CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the 

CWA.  

OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  

STATE 

     CAS# 5989-27-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  

 

California Prop 65 

 

California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 

European Labeling in Accordance with EC Directives 

Hazard Symbols: 

     XI N  

Risk Phrases: 



     R 10 Flammable.  

     R 38 Irritating to skin.  

     R 43 May cause sensitization by skin contact.  

     R 50/53 Very toxic to aquatic organisms, may cause long-term  

     adverse effects in the aquatic environment.  

 

Safety Phrases: 

     S 24 Avoid contact with skin.  

     S 37 Wear suitable gloves.  

     S 60 This material and its container must be disposed of as hazardou  

     s waste.  

     S 61 Avoid release to the environment. Refer to special instructions  

     /safety data sheets.  

 

WGK (Water Danger/Protection) 

     CAS# 5989-27-5: No information available.  

Canada - DSL/NDSL 

     CAS# 5989-27-5 is listed on Canada's DSL List.  

Canada - WHMIS 

     This product has a WHMIS classification of B3, D2B.  

This product has been classified in accordance with the hazard criteria of the 

Controlled Products Regulations and the MSDS contains all of the information 

required by those regulations.  

Canadian Ingredient Disclosure List 

     CAS# 5989-27-5 is listed on the Canadian Ingredient Disclosure List. 

 

16. === Other Information ===  
 

High Valley Products, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by a 
properly trained person using this product. Individuals receiving the information must 
exercise their independent judgment in determining its appropriateness for a particular 
purpose.  

HIGH VALLEY PRODUCTS, INC. MAKES NO REPRESENTATIONS OR 

WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT 

LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 

PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH 

HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 

ACCORDINGLY, HIGH VALLEY PRODUCTS, INC. WILL NOT BE RESPONSIBLE 

FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 

INFORMATION. 

Revision Date 5/2007 

http://www.hvchemical.com/


(D)-LIMONENE 

CASRN: 5989-27-5 

For other data, click on the Table of Contents 

Best Sections 
 

Ongoing Test Status : 
The following link will take the user to the National Toxicology Program (NTP) Test 

Agent Search Results page, which tabulates all of the "Standard Toxicology & 

Carcinogenesis Studies", "Developmental Studies", and "Genetic Toxicity Studies" 

performed with this chemical. Clicking on the "Testing Status" link will take the user to 

the status (i.e., in review, in progress, in preparation, on test, completed, etc.) and results 

of all the studies that the NTP has done on this chemical. [http://ntp-

apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5
989-27-5  
[Available from: http://ntp-

apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults

&searchterm=5989-27-5 **QC REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Chronic Exposure or Carcinogenicity/ ... Tumor weight 

was significantly reduced in 5-FU group (2.55+/-0.28 g), d-limonene group (1.49+/-0.09 

g) and combined treatment group (1.48+/-0.21 g) compared with the control 

group(2.73+/-0.23 g, P<0.05). In 5-FU group, d-limonene group, combined treatment 

group, the inhibition rates were 2.60%,47.58% and 46.84% and 0, respectively; AI was 

(3.31+/-0.33)%, (8.26+/-1.21)%, (20.99+/-1.84)% and (19.34+/-2.19)%, respectively; 

MVD was (8.64+/-2.81), (16.77+/-1.39), (5.32+/-4.26) and (5.86+/-2.27), respectively; 

VEGF expression was (45.77+/-4.79), (41.34+/-5.41), (29.71+/-8.92) and (28.24+/-8.55), 

respectively. The incidences of peritoneal metastasis decreased significantly in 5-FU 

group(77.8%), d-limonene group (20.0%) and combined group (22.2%) compared with 

control group (100%) versus 62.5%,30% and 22.2%) (P<0.05). Liver metastasis was 

inhibited and the incidences decreased significantly in 5-FU group, d-limonene group and 

combined group than that in control group (87.5% vs 55.5%, 20.0% and 22.2% 

respectively)(P<0.05). The incidence of ascites in control group, 5-FU group, d-limonene 

group and combined group was 25.0%, 22.2%, 0, 0, respectively and 12.5%, 11.1% 0, 0, 

with respect to the metastasis rate to other organs.  
[Lu XG et al; World J Gastroenterol 10 (14): 2140-4 (2004)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Groups of five young 

adult male F344/N rats each were administered d-limonene at dose levels of 0, 75, 150 or 

300 mg/kg bw/d five days a week for 27 days. Observations included daily body weight, 

http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5989-27-5
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5989-27-5
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5989-27-5
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5989-27-5
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5989-27-5
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=ntpsearch.searchresults&searchterm=5989-27-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15237454&itool=iconfft&query_hl=3&itool=pubmed_docsum


weekly food intake, liver and kidney weights and light microscopy and histology of liver 

and kidneys. Rats were examined for hyaline droplet formation, granular cast formation 

and chronic nephrosis. Two-dimensional gel electrophoresis evaluation of protein profiles 

was conducted on samples of kidneys in the 150 mg/kg dose group killed on day 6. Dose 

related increases in liver and kidney weights were reported for all dose levels. Renal 

effects were noted including protein profile changes, hyaline droplet formation, and 

accumulation of alpha-2-globulin was reported. Chronic nephrosis was present in all 

kidneys of treated animals killed on day 27.  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

(HPV) Challenge Program's Robust Summaries and Test Plans. Limonen. 

Available from, as of February 3, 2006: 

http://www.epa.gov/hpv/pubs/hpvrstp.htm **PEER REVIEWED**  

 

 

Average Daily Intake : 
The intake of d-limonene in food varies due to differing diet patterns. Based on daily US 

consumption of d-limonene per capita, the intake of d-limonene from food for the general 

population was estimated to be 0.27 mg/kg body weight per day(1).  
[(1) WHO; International Programme on Chemical Safety Concise 

International Chemical Assessment Document No. 5. Limonene ISBN 92 4 

153005 7 (1998)] **PEER REVIEWED**  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ d-Limonene (purity 

>99%) was administered by gavage at doses of 0 (corn oil), 413, 825, 1650, 3300 or 6600 

mg/kg to 5 F344/N rats and 5 B6C3F1 mice /sex/group for 12 days over a 16 day period 

(5 days per week). All high dose rats and 5/5 males and 3/5 female rats at 3300 mg/kg 

died in two days. Body weight was reduced for surviving 3300 mg/kg females (8%) and 

1650 mg/kg male rats (10%). All but one mouse in the 3300 and 6600 mg/kg groups died 

within three days. Body weights of surviving mice were not affected. No clinical signs or 

compound related lesions were observed for either species.  
[California Environmental Protection Agency/Department of Pesticide 

Regulation; Toxicology Data Review Summaries. Available from: 

http://www.cdpr.ca.gov/docs/toxsums/toxsumlist.htm on d-Limonene as of 

February 2, 2006.] **PEER REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Groups of 10 rats of 

each sex were administered 0, 150, 300, 600, 1200 or 2400 mg/kg bw/day d-limonene in 

corn oil by gavage once/day, 5 days/wk for 13 weeks. Animals were housed 5 per cage 

and fed ad libitum. The animals were observed twice/day and weighed once/wk. 

Necropsies were performed on all animals. Histological examinations were performed on 

all vehicle control and high dose animals and all female rats in the 1200 mg/kg group. 

Tissues examined included adrenal glands, brain, colon, esophagus, eyes (if grossly 

abnormal), femur, sternebrae or vertebrae including marrow, gross lesions and tissue 

masses with regional lymph nodes, heart kidneys, liver, lungs and mainstem bronchi, 

http://www.epa.gov/hpv/pubs/hpvrstp.htm
http://www.cdpr.ca.gov/docs/toxsums/toxsumlist.htm


mammary gland, mandibular or mesenteric lymph nodes, pancreas, parathyroids, 

pituitary gland, prostate/testes or ovaries/uterus, salivary glands, small intestine, spinal 

cord (if neurologic signs present), spleen, stomach, thymus, thyroid gland, trachea, and 

urinary bladder. Kidneys were examined for all male rats. 90% of female rats (9/10) and 

50% of male rats (5/10) receiving 2400 mg/kg bw/day limonene died within the first 

week of the study. The final mean body weights of male rats receiving the three highest 

doses (600, 1200 or 2400 mg/kg bw/day) were reported to be 6%, 12%, or 23% lower 

than that of the controls, respectively. Rough hair coats, lethargy, and excessive 

lacrimation were observed for all animals at the two highest dose levels. Nephropathy 

was reported for all groups of male rats but a dose related increase in severity of the 

lesion was reported for the dosed groups. The nephropathy was characterized by 

degeneration of epithelium in the convoluted tubules, granular casts with tubular lumens, 

primarily in the outer stripe of the outer medulla, and regeneration of the tubular 

epithelium. Hyaline droplets were observed in the epithelium of the proximal convoluted 

tubules in all groups of male rats including vehicle controls. Upon further review to 

determine if there were differences in these findings between control and treated animals, 

the blinded slides revealed no definite differences in the accumulation of hyaline 

droplets.  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

(HPV) Challenge Program's Robust Summaries and Test Plans. Limonen. 

Available from, as of February 3, 2006: 

http://www.epa.gov/hpv/pubs/hpvrstp.htm **PEER REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Groups of 5-wk-old 

male rats received 0, 2, 5, 10, 30 or 75 mg/kg bw/day d-limonene daily via oral gavage 

for 13 weeks (5 days/wk). Rats from selected dose groups were necropsied throughout 

the study (days 8-29), with all remaining rats necropsied at the end of the study. Rats 

were observed daily for toxicity signs. Body weights were taken daily. Linear regression 

analyses indicated increased relative kidney and liver weights at the two highest dose 

levels. Histological examination revealed changes characterized by hyaline droplet 

formation, granular casts and multiple cortical changes, all of which was classified as 

chronic nephrosis. Exacerbation of hyaline droplet formation was reported at the earliest 

necropsy 8 days after administration at the 10 mg/kg bw/day dose level.  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

(HPV) Challenge Program's Robust Summaries and Test Plans. Limonen. 

Available from, as of February 3, 2006: 

http://www.epa.gov/hpv/pubs/hpvrstp.htm **PEER REVIEWED**  
 

 

Atmospheric Concentrations : 
URBAN/SUBURBAN: Limonene (unspecified isomer) was detected in 97% of 17 indoor 

air samples taken at residences in Ruston, WA, 1985-6, at a concn ranging from 1.6 to 78 

ug/cu m (mean and median 18 ug/cu m and 11 ug/cu m, respectively), outdoor concns 

were typically an order of magnitude lower(1). Limonene (unspecified isomer) was 

identified, not quantified, in 37 indoor and 12 outdoor samples from 36 houses (50 total 

measurements) in Chicago, IL(2). The concn of limonene (unspecified isomer) in the air 

http://www.epa.gov/hpv/pubs/hpvrstp.htm
http://www.epa.gov/hpv/pubs/hpvrstp.htm


above Moscow Mountain, ID, 1976-1977, ranged from <10 to 50 parts per trillion (3). 

The mean and maximum concn of limonene (unspecified isomer) in 40 homes in Oak 

Ridge/Knoxville, TN, 1982-3, was 16 ug/cu m and 77.5 ug/cu m, respectively(4). The 

concn of limonene (unspecified isomer) in Houston, TX, ranged from not detected to 5.7 

ppb(5). d-Limonene was detected indoors in an office building, 1987, at a concn ranging 

from 43 to 63 ug/cu m(6). Limonene (unspecified isomer) was listed as a compound 

typically identified in both indoor and outdoor air(7).  
[(1) Montgomery DD; Kalman DA; Appl Ind Hyg 4: 17-20 (1989) (2) Jarke 

FH et al; Ashrae Trans 87: 153-6 (1981) (3) Holdren MW et al; J Geophys 

Res 84: 5083-8 (1979) (4) Hawthorne AR et al; pp. 574-26 in Spec Meas 

Monit Non-Criter Contam. Frederick, ER ed. Pittsburgh, PA: APCA (1983) 

(5) Bertsch W et al; J Chromatog Sci 12: 175-82 (1974) (6) Weschler CJ 

et al; Am Ind Hyg Assoc J 51: 261-8 (1990) (7) Harrison RM et al; 

Environ Tech Lett 9: 521-30 (1988)] **PEER REVIEWED**  

 

 

Environmental Fate : 
AQUATIC FATE: Based on a classification scheme(1), an estimated Koc value of 1,300 

determined from a structure estimation method(2), indicates that d-limonene is expected 

to adsorb to suspended solids and sediment in water(SRC). Volatilization from water 

surfaces is expected(3) based upon an estimated Henry's Law constant of 0.026 atm-cu 

m/mole(SRC) derived from its vapor pressure, 1.98 mm Hg(4), and water solubility, 13.8 

mg/L(5). Volatilization half-lives for a model river and model lake are 1 hour and 5 days, 

respectively(SRC). According to a classification scheme(6), an estimated BCF of 

660(SRC), from a log Kow of 4.57(7), and a regression derived equation(8), suggests the 

potential for bioconcentration in aquatic organisms is high(SRC). d-Limonene is reported 

to undergo biodegradation under aerobic conditions, but is resistant to biodegradation 

under anaerobic conditions(9).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Meylan WM et al; 

Environ Sci Technol 26: 1560-67 (1992) (3) Lyman WJ et al; Handbook of 

Chemical Property Estimation Methods. Washington, DC: Amer Chem Soc pp. 

4-9, 5-4, 5-10, 15-1 to 15-29 (1990) (4) Yaws CL; Handbook of Vapor 

Pressure. Vol 3: C8-C28 Compounds. Houston, TX: Gulf Pub Co (1994) (5) 

Massaldi HA, King CJ; J Chem Eng Data 18: 393-7 (1973) (6) Franke C et 

al; Chemosphere 29: 1501-14 (1994) (7) Li J, Perdue EM; Physicochemical 

properties of selected monoterpenes. Preprints of papers presented at 

the 209th ACS National Meeting Anaheim, CA April 2-7, 35(1): 134-7 

(1995) (8) Meylan WM et al; Environ Toxicol Chem 18: 664-72 (1999) (9) 

WHO; International Programme on Chemical Safety Concise International 

Chemical Assessment Document No. 5. Limonene ISBN 92 4 153005 7 (1998)] 

**PEER REVIEWED**  

 

 

Environmental Abiotic Degradation : 
The rate constant for the vapor-phase reaction of d-limonene with photochemically-

produced hydroxyl radicals has been measured as 1.71X10-10 cu cm/molecule-sec at 25 

deg C(1). This corresponds to an atmospheric half-life of about 2.6 hours at an 

atmospheric concentration of 5X10+5 hydroxyl radicals per cu cm(1). The rate constant 

for the vapor-phase reaction of d-limonene with ozone has been measured as 4.42X10-18 

cu cm/molecule-sec at 25 deg C(2). This corresponds to an atmospheric half-life of about 



37 minutes at an atmospheric concentration of 7X10+11 molecules per cu cm(2). The 

calculated nighttime lifetime for the reaction of d-limonene with nitrate radicals is 9 

minutes(3). Photolysis of d-limonene in the presence of nitrogen oxides produces 

formaldehyde, formic acid, carbon monoxide, carbon dioxide, acetaldehyde, peroxyacetyl 

nitrate and acetone(4). Hydrolysis is not expected to be an important environmental fate 

process for d-limonene since it lacks functional groups that hydrolyze under 

environmental conditions(5).  
[(1) Kwok ESC, Atkinson R; Estimation of hydroxyl radical reaction rate 

constants for gas-phase organic compounds using a structure-reactivity 

relationship: an update. Riverside, CA: Univ CA, Statewide Air Pollut 

Res Ctr. CMA Contract No. ARC-8.0-OR (1994) (2) Atkinson R; Chem Rev 

85: 69-201 (1985) (3) Winer AM et al; Science 224: 156-9 (1984) (4) 

Darnall KR et al; Environ Sci Tech 10: 692-6 (1976) (5) Lyman WJ et al; 

Handbook of Chemical Property Estimation Methods. Washington, DC: Amer 

Chem Soc pp. 7-4, 7-5 (1990)] **PEER REVIEWED**  
 

 

Volatilization from Water/Soil : 
The Henry's Law constant for d-limonene is estimated as 0.025 atm-cu m/mole(SRC) 

derived from its vapor pressure, 1.98 mm Hg(1), and water solubility, 13.8 mg/L(2). This 

Henry's Law constant indicates that d-limonene is expected to volatilize rapidly from 

water surfaces. Based on this Henry's Law constant, the volatilization half-life from a 

model river (1 m deep, flowing 1 m/sec, wind velocity of 3 m/sec)(2) is estimated as 

approximately 1 hour(SRC). The volatilization half-life from a model lake (1 m deep, 

flowing 0.05 m/sec, wind velocity of 0.5 m/sec)(2) is estimated as approximately 5 

days(SRC). d-Limonene's Henry's Law constant(SRC) indicates that volatilization from 

moist soil surfaces may occur(SRC). d-Limonene may volatilize from dry soil 

surfaces(SRC) based upon its vapor pressure(1).  
[(1) Yaws CL; Handbook of Vapor Pressure. Vol 3: C8-C28 Compounds. 

Houston, TX: Gulf Pub Co (1994) (2) Massaldi HA, King CJ; J Chem Eng 

Data 18: 393-7 (1973) (3) Lyman WJ et al; Handbook of Chemical Property 

Estimation Methods NY: McGraw-Hill pp. 15-15 to 15-29 (1982)] **PEER 

REVIEWED**  
 

 

Atmospheric Concentrations : 
URBAN/SUBURBAN: Limonene (unspecified isomer) was qualitatively detected in the 

air of Leningrad, Russia 1976, and 5 other Russian cities(1,2). Limonene (unspecified 

isomer) was detected in suburban air samples in Germany, 1985, at concns ranging from 

not detected to 2.0 ng/cu m(3,4). Limonene (unspecified isomer) was qualitatively 

detected in air samples taken at 2 Stockholm preschools, 1981-2(5). Limonene 

(unspecified isomer) was detected in indoor and outdoor air in Northern Italy, 1983-8, at 

mean concns of 140 ug/cu m and 2 ug/cu m, respectively(6).  
[(1) Ioffe BV et al; J Chromatog 142: 787-95 (1977) (2) Ioffe BV et al; 

Environ Sci Technol 13: 864-9 (1979) (3) Juttner F; Chemosphere 17: 

309-17 (1988) (4) Juttner F; Chemosphere 15: 985-92 (1986) (5) Noma E 

et al; Atmos Environ 22: 451-60 (1988) (6) DeBortoli M et al; Environ 

Int 12: 343-50 (1986)] **PEER REVIEWED**  
 

 



U. S. Production : 
(1979) MORE THAN 4.5X10+5 G /UNSPECIFIED ISOMER/  
[SRI] **PEER REVIEWED**  
 

 

Spectral Properties : 
Index of refraction: 1.4743 at 21 deg C/D; specific optical rotation: +123.8 deg at 19.5 

deg C/D  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V3: 2307] **PEER REVIEWED**  

 

 

Antidote and Emergency Treatment : 
Basic treatment: Establish a patent airway. Suction if necessary. Watch for signs of 

respiratory insufficiency and assist ventilations if necessary. Administer oxygen by 

nonrebreather mask at 10 to 15 L/min. Monitor for pulmonary edema and treat if 

necessary ... . Anticipate seizures and treat if necessary ... . For eye contamination, flush 

eyes immediately with water. Irrigate each eye continuously with normal saline during 

transport ... . Do not use emetics. For ingestion, rinse mouth and administer 5 ml/kg up to 

200 ml of water for dilution if the patient can swallow, has a strong gag reflex, and does 

not drool. /Turpentine, terpenes, and related compounds/  
[Bronstein, A.C., P.L. Currance; Emergency Care for Hazardous Materials 

Exposure. 2nd ed. St. Louis, MO. Mosby Lifeline. 1994., p. 212-13] 

**PEER REVIEWED**  

 

 

Human Toxicity Excerpts : 
/HUMAN EXPOSURE STUDIES/ Patch testing in consecutive dermatitis patients from 

Sweden and Belgium revealed positive reactions in 1.5-2% of the subjects tested with 

oxidized d-limonene, a finding similar to that observed with other common sensitizers, 

such as formaldehyde. d-Limonene reduced non-immunological contact urticaria caused 

by cinnamic aldehyde, with competitive receptor inhibition suggested as the mechanism 

of suppression. No sensitizing effect was observed when 25 volunteers were exposed to 

d-limonene in a Human Maximization Test.  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.15 (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Acute Exposure/ Adult male and female Sprague Dawley 

rats were given single oral doses of 0, 0.1, 0.3, 1, or 3 mmol d-limonene/kg (0, 14, 41, 

136, or 409 mg/kg) in corn oil. A dose response relationship for acute exacerbation of 

hyaline droplets by d-limonene treatment was observed. Hyaline droplets were graded 

according to size, eosinophilic intensity, and the number of tubules loaded with droplets. 

Control rats received a mean score of 3. At 3 mmol/kg, admin of d-limonene resulted in a 

http://www.inchem.org/pages/cicads.html


score of 10. At 0.1 mmol/kg, no effect on hyaline droplet accumulation was seen in male 

rats. 24 hr after admin of 3 mmol d-limonene/kg, the renal concentration of d-limonene 

equivalents was approximately 2.5 times higher in male rats than in female rats. 

Equilibrium dialysis in the presence or absence of sodium dodecyl sulfate indicated that 

approximately 40% of the d-limonene equivalents in male rat kidney associated with 

proteins in a reversible manner, whereas no significant association was observed between 

d-limonene equivalents and female rat kidney proteins. Gel filtration HPLC indicated that 

d-limonene in male rat kidney is associated with a protein fraction having a mol wt of 

approximately 20,000. Using reverse phase HPLC, d-limonene was shown to be 

associated with alpha-2u-globulin which was identified by amino acid sequencing. The 

major metabolite associated with alpha-2u-globulin was d-limonene-1,2-oxide. Parent d-

limonene was also identified as a minor component in the alpha-2u-globulin fraction.  
[Lehman McKeeman LD et al; Toxicol Appl Pharmacol 99 (2): 250-9 (1989)] 

**PEER REVIEWED** PubMed Abstract  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ Increases in hepatic 

cytochrome P-450 content have been observed... in rats administered 5% d-limonene in 

the diet for 2 weeks. Increased epoxide hydratase activity was observed in rats 

administered 1% or 5% d-limonene in the diet for 2 weeks. Increases in phase II enzymes 

(glutathionyltransferase and UDP-glucuronyltransferase) during the exposure of rats to 

5% limonene in food have also been described. Increased relative liver weight (from 5 to 

20 times) has been observed in rats administered d-limonene at a dose of 75-300 mg/kg 

body weight; at 300 mg/kg body weight, the increase was significant.  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.13 (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Subchronic or Prechronic Exposure/ d-Limonene is 

considered a skin irritant. ...In an in vivo study of rabbit skin irritation, d-limonene was 

ranked 3.5 of 8 on the basis of the primary irritation index; effects were graded according 

to OECD Test Guideline 404. In a study in rabbits, d-limonene caused irritation to the 

eyes.  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.12 (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Chronic Exposure or Carcinogenicity/ In a 2-year study, 

d-limonene was administered (/orally/) 5 days/wk to groups of 50 F344/N rats (0, 75, or 

150 mg/kg bw/day to males, and 0, 300, or 600 mg/kg bw/day to females) and B6C3F1 

mice (0, 250, or 500 mg/kg bw/day to males, and 0, 500, or 1000 mg/kg bw/day to 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2472019
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females). Slightly lower body weights were observed for rats in the high-dose groups and 

female mice in the high-dose group; however, no clinical symptoms could be related to 

the administration of d-limonene. For female rats in the high-dose group, survival was 

reduced after 39 weeks. There was clear evidence of carcinogenic activity of d-limonene 

in male rats, based upon a dose-related increase in the incidence of hyperplasia and 

adenoma/ adenocarcinoma in renal tubular cells. However, there was no evidence of 

carcinogenicity in female rats or in male and female mice. The carcinogenic response in 

the kidney of male rats has been linked to a unique renal perturbation involving alpha2u-

globulin.  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.14 (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  

 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Chronic Exposure or Carcinogenicity/ To determine 

whether d-limonene would cause a sustained increase in renal cell proliferation and 

exhibit promoting activity for the development of renal adenomas in male F344 rats, the 

animals were administered (by stomach tube) d-limonene (150 mg/kg bw/day) as a 

promoter 5 days/wk for 30 weeks. N-ethyl- N-hydroxyethylnitrosamine (500 ppm) was 

used as an initiator in the drinking-water for 2 weeks. In addition, male alpha2u-globulin-

deficient rats were exposed in the same manner to determine if the male rat specific 

urinary protein alpha2u-globulin is required for d-limonene to cause these effects. 

Exposure to d-limonene alone caused a significant increase in the number of atypical 

tubules and atypical hyperplasias in F344 rats, compared with vehicle controls. There was 

no increase in the incidence of tumors or preneoplastic lesions in the alpha2u-globulin-

deficient rats exposed to d-limonene, whereas a 10-fold increase in the incidence of renal 

adenoma and atypical hyperplasia was observed in F344 rats exposed to d-limonene, 

compared with controls. There was a significant decrease in the incidence of liver tumors 

in animals exposed to N-ethyl- N-hydroxyethylnitrosamine and d-limonene, compared 

with N-ethyl- N-hydroxyethylnitrosamine exposure alone.  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.14 (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Chronic Exposure or Carcinogenicity/ The 

anticarcinogenic effects of monocyclic monoterpenes such as limonene were 

demonstrated when given during the initiation phase of 7,12-dimethylbenz(a)anthracene 

induced mammary cancer in Wistar-Furth rats. The possible mechanisms for this 

chemoprevention activity including limonene's effects on 7,12-

dimethylbenz(a)anthracene-DNA adduct formation and hepatic metabolism of 7,12-

dimethylbenz(a)anthracene were investigated. Twenty four hours after carcinogen 

administration, there were approx 50% decreases in 7,12-dimethylbenz(a)anthracene-

DNA adducts found in control animals formed in the liver, spleen, kidney and lung of 

http://www.inchem.org/pages/cicads.html
http://www.inchem.org/pages/cicads.html


limonene fed animals. While circulating levels of 7,12-dimethylbenz(a)anthracene and/or 

its metabolites were not different in control and limonene fed rats, there was a 2.3 fold 

increase in 7,12-dimethylbenz(a)anthracene and/or 7,12-dimethylbenz(a)anthracene 

derived metabolites in the urine of the limonene fed animals. Limonene and sobrerol, a 

hydroxylated monocyclic monoterpenoid with increased chemoprevention activity, 

modulated cytochrome p-450 and epoxide hydrolyase activity. The 5% limonene diet 

increased total cytochrome p-450 to the same extent as phenobarbital treatment, while 

1% sobrerol (isoeffective in chemoprevention to 5% limonene) did not. However, both 

5% limonene and 1% sobrerol diets greatly increased the levels of microsomal epoxide 

hydrolyase protein and associated hydrating activities towards benzo(a)pyrene 4,5-oxide 

when compared to control and phenobarbital treatment. These changes also modified the 

rate and regioselectivity of in vitro microsomal 7,12-dimethylbenz(a)anthracene 

metabolism when compared to phenobarbital treatment or control. Identification of the 

specific isoforms of cytochrome p-450 induced by these terpenoids was performed with 

antibodies to cytochrome p-450 isozymes in Western blot analysis and inhibition studies 

of microsomal 7,12-dimethylbenz(a)anthracene metabolism. Five per cent limonene was 

more effective than 1% sobrerol at increasing the levels of members of the cytochrome p-

4502B and 2C families but was equally effective at increasing epoxide hydrolyase. 

Furthermore, both terpenoid diets caused increased formation of the proximate 

carcinogen, 7,12-dimethylbenz(a)anthracene 3,4-dihydrodiol.  
[Maltzman TH et al; Carcinogenesis 12 (11): 2081-7 (1991)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Non-Human Toxicity Values : 
LD50 Mouse oral 5.6-6.6 g/kg  
[Tsuji M et al; Oyo Yakuri 9 (3): 387 (1975)] **PEER REVIEWED**  
 

 

Non-Human Toxicity Values : 
LD50 Rat oral 5 g/kg bw  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  

 

 

Non-Human Toxicity Values : 
LD50 Rat (female) ip 4.5 g/kg bw /from table/  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.13 (1998). Available 

from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  
 

 

Non-Human Toxicity Values : 
LD50 Mouse sc >41.5 g/kg bw /from table/  
[International Programme on Chemical Safety; Concise International 

Chemical Assessment Documents Number 5: Limonene p.13 (1998). Available 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1934293
http://www.inchem.org/pages/cicads.html
http://www.inchem.org/pages/cicads.html


from, as of February 3, 2006: http://www.inchem.org/pages/cicads.html 

**PEER REVIEWED**  

 

 

Non-Human Toxicity Values : 
LD50 Rabbit (New Zealand white) dermal >5 g/kg bw (24 hr application)  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

(HPV) Challenge Program's Robust Summaries and Test Plans. Limonen. 

Available from, as of February 3, 2006: 

http://www.epa.gov/hpv/pubs/hpvrstp.htm **PEER REVIEWED**  
 

 

National Toxicology Program Studies : 
Two year studies of d-limonene /more than 99% pure/ were conducted by administering 

0, 75, or 150 mg/kg d-limonene in corn oil by gavage to groups of 50 F344/N male rats, 5 

days per week for 103 weeks; groups of 50 female F344/N rats were administered 0, 300, 

or 600 mg/kg. Mean body weights of rats dosed with d-limonene were similar to those of 

vehicle controls throughout the studies. Survival of the high dose female rats after week 

39 and of the vehicle control male rats after week 81 was significantly reduced (survival 

at week 104--male: vehicle control, 29/50; low dose, 33/50; high dose, 40/50; female: 

42/50; 40/50; 26/50). The kidney was confirmed as the primary target organ for 

chemically related lesions. No lesions were observed in female rats. For males, the 

nonneoplastic lesions included exacerbation of the age-related nephropathy, linear 

deposits of mineral in the renal medulla and papilla, and focal hyperplasia of the 

transitional epithelium overlying the renal papilla. Uncommon tubular cell adenomas and 

adenocarcinomas of the kidney also occurred in dosed male rats, and this effect was 

supported by a dose-related increased incidence of tubular cell hyperplasia. ... There was 

clear evidence of carcinogenic activity of d-limonene for male F344/N rats, as shown by 

increased incidences of tubular cell hyperplasia, adenomas, and adenocarcinomas of the 

kidney. There was no evidence of carcinogenic activity of d-limonene for female F344/N 

rats that received 300 or 600 mg/kg.  
[DHHS/NTP; Toxicology and Carcinogenesis Studies of d-Limonene (Gavage 

Studies) p. 3 (1990) Technical Rpt Series No. 347 NIH Pub No. 90-2802] 

**PEER REVIEWED**  
 

 

National Toxicology Program Studies : 
Groups of 50 male B6C3F1 mice were administered 0, 250, 500 mg/kg, ... /5 days per 

week for 103 weeks/; groups of 50 female B6C3FI mice were administered 0, 500, or 

1000 mg/kg. Mean body weights of dosed and vehicle control male mice were similar 

throughout the studies. Mean body weights of high dose female mice were notably lower 

than those of the vehicle controls after week 28. Survival of the low dose group-of male 

mice was significantly lower than that of vehicle controls at the end of the study (33/50; 

24/50; 39/50). No difference in survival was observed between vehicle control and dosed 

female mice (43/50; 44/50; 43/50). ... No chemically related increases in neoplasms were 

observed. The incidence of neoplasms of the anterior pituitary gland in high dose female 

mice was lower than that in vehicle controls (adenomas or carcinomas, combined: vehicle 

control, 12/49; high dose, 2/48). Cells with an abnormal number of nuclei (8/49; 32/50) 

http://www.inchem.org/pages/cicads.html
http://www.epa.gov/hpv/pubs/hpvrstp.htm


and cytomegaly (23/49; 38/50) were observed in the liver of high dose male mice. There 

was no evidence of carcinogenic activity of d-limonene for male B6C3Fl mice that 

received 250 or 500 mg/kg. There was no evidence of carcinogenic activity of d-

limonene for female B6C3Fl mice that received 500 or 1000 mg/kg.  
[DHHS/NTP; Toxicology and Carcinogenesis Studies of d-Limonene (gavage 

Studies) p. 3 (1990) Technical Rpt Series No. 347 NIH Pub No. 90-2802] 

**PEER REVIEWED**  
 

 

Absorption, Distribution & Excretion : 
Twelve Long-Evans male rats were administered single topical doses of 5 mg/kg bw 

14C-limonene; the treated area was then occluded for 3 hr (2 males) or 6 hr (10 males). 

Following occlusion, the residual dose was removed and the treated area was re-

occluded. Pairs of treated rats were killed at 3, 6, 24, 48, and 72 hr; urine and feces were 

collected from rats killed at 24, 48, and 72 hr, and plasma and tissue samples were taken 

at all time points. ...Peak concentrations of radioactivity in tissue samples were measured 

3-6 hr after dosing in the gastrointestinal tract (0.1-0.4% dose/g), livers and kidneys 

(0.08-0.2% dose/g), and thyroid and fat (0.02-0.06% dose/g); except for the 

gastrointestinal tract, concentrations of radioactivity in all tissues were appreciably lower 

at 24 hr. After 6 hr of exposure, 48% of the radioactivity was recovered in the skin; at the 

24-72 hr sampling times, 8-12% was excreted in urine, 1-3% was excreted in feces, and 

14-18% was expired in air. Total mean recovery of radioactivity was reported to be 

approximately 76%. Following oral administration, the highest concentration of d-

limonene or its metabolites in rats was found in the serum fraction of blood after 2 hr. 

The other major organs containing metabolites of d-limonene were the liver and kidney, 

with peaks 1-2 hr after ingestion. After 48 hr, negligible amounts of d-limonene 

metabolites remained in the body. Approximately 60% of d-limonene was excreted in the 

urine, 5% in the feces, and 2% was expired.  
[Joint FAO/WHO Expert Committee on Food Additives; WHO Food Additives 

Series 30: Limonene (1993). Available from, as of February 3, 2006: 

http://www.inchem.org/documents/jecfa/jecmono/v30je05.htm **PEER 

REVIEWED**  

 

 

Absorption, Distribution & Excretion : 
In a phase I clinical trial of orally administered d-limonene, 17 women and 15 men aged 

35-78 (median, 57), with advanced metastatic solid tumors received an average of three 

treatment cycles of 21 days (one dose on day 1, then three daily doses on days 4-21) at 

doses ranging from 0.5 to 12 g/sq m body surface area. d-Limonene was slowly absorbed, 

the maximal plasma concentration being attained at 1-6 hr. The mean peak plasma 

concentrations of d-limonene were 11-20 umol/L, and the predominant metabolites were 

perillic acid (21-71 umol/L), dihydroperillic acid (17-28 �mol/L), limonene-1,2-diol (10-

21 umol/L), uroterpinol (14-45 umol/L) and an isomer of perillic acid. After reaching 

these peaks, the plasma concentrations decreased according to first-order kinetics. The 

values for the integrated area under the curve for time-concentration showed little 

variation with administered dose. There was no accumulation of the parent or metabolites 

after a treatment cycle.  
[IARC. Monographs on the Evaluation of the Carcinogenic Risk of 

http://www.inchem.org/documents/jecfa/jecmono/v30je05.htm


Chemicals to Man. Geneva: World Health Organization, International 

Agency for Research on Cancer, 1972-PRESENT. (Multivolume work). 

Available at: http://monographs.iarc.fr/index.php p. V73 311 (1999)] 

**PEER REVIEWED**  

 

 

Absorption, Distribution & Excretion : 
... Plasma concentrations of perillic acid reached maximal levels at 1 h after the lemonade 

consumption and declined rapidly as a function of time with the terminal elimination 

half-life ranging from 0.82 to 1.84 h. The maximum plasma perillic acid concentration 

ranged from 2.08 to 13.98 micro M, and the levels were undetectable at 24 h after the 

lemonade consumption. The area under the plasma concentration-time curves of perillic 

acid ranged from 5.07 to 32.59 (micro M) x h.  
[Chow HH et al; Cancer Epidemiol Biomarkers Prev 11 911): 1472-6 

(2002)] **PEER REVIEWED** PubMed Abstract  
 

 

Metabolism/Metabolites : 
After oral administration of (14)C-labeled d-limonene, 5 new metabolites were isolated 

from dog and rat urine: 2-hydroxy-p-menth-8-en-7-oic acid, perillylglycine, perillyl-beta-

d-glucopyranosiduronic acid, p-mentha-1,8-dien-6-ol, and probably p-menth-1-ene-6,8,9-

triol.  
[Kodama R et al; Xenobiotica 6 (6): 377 (1976)] **PEER REVIEWED** 

PubMed Abstract  
 

 

Metabolism/Metabolites : 
A pilot study was conducted in healthy volunteers (5 women, 2 men) to investigate the 

metabolism and the toxicity of pharmacologically (supradietary) administered d-

limonene. After the subjects had ingested 100 mg/kg d-limonene in a custard, their blood 

was drawn at 0 and 24 hr for blood chemistry and at 0, 4 and 24 hr for analysis of 

metabolites. Gas chromatography�mass spectrometry indicated the presence of five d-

limonene metabolites in plasma: two major peaks were identified as dihydroperillic acid 

and perillic acid and a third major peak was limonene-1,2-diol; limonene itself was only a 

minor component. Two minor peaks were found to be the respective methyl esters of the 

acids. In all subjects, the metabolite concentrations were higher at 4 hr than at 24 hr, but a 

half-life value was not determined.  
[IARC. Monographs on the Evaluation of the Carcinogenic Risk of 

Chemicals to Man. Geneva: World Health Organization, International 

Agency for Research on Cancer, 1972-PRESENT. (Multivolume work). 

Available at: http://monographs.iarc.fr/index.php p. V73 310 (1999)] 

**PEER REVIEWED**  
 

 

Mechanism of Action : 
The mechanism by which d-limonene causes alpha2u-globulin accumulation in the male 

rat kidney has been elucidated. The prerequisite step in the development of the 

nephropathy is the binding to alpha2u-globulin of an agent, which in the case of d-

limonene is the 1,2-epoxide. This binding is specific for alpha2u-globulin and reversible, 

http://monographs.iarc.fr/index.php
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12433729&itool=iconfft&query_hl=17&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=969565
http://monographs.iarc.fr/index.php


with a binding affinity (Kd) of approximately 5.6X10-7 mol/L. Binding of this ligand to 

alpha2u-globulin reduces the rate of its lysosomal degradation relative to that of native 

protein, thereby causing it to accumulate. Lysosomal cathepsin activity towards other 

protein substrates is not altered. Whereas accumulation of alpha2u-globulin can be 

observed after a single oral dose of d-limonene, continued treatment results in additional 

histological changes in the kidney. Phagolysosomes become enlarged, engorged with 

protein and show polyangular crystalloid inclusions. After 3-4 weeks of dosing, 

progressive renal injury, characterized by single-cell degeneration and necrosis in the P2 

segment of the renal proximal tubule, is noted. Dead cells are sloughed into the lumen of 

the nephron, contributing to the development of granular casts at the cortico-medullary 

junction. Renal functional perturbations, including reduced uptake of organic anions, 

cations and amino acids and mild proteinuria resulting from a large increase in the 

amount of alpha2u-globulin excreted in urine, are observed. These functional changes 

occur only in male rats and only at doses that exacerbate the protein droplet formation. In 

response to the cell death and functional changes, there is a compensatory increase in cell 

proliferation in the kidney, most notably in the P2 segment of the proximal tubules, the 

site of protein accumulation. With continued treatment, the cell proliferation persists, but 

it does not restore renal function. The increase in cell proliferation is linked to the 

development of renal tubular tumors. alpha2u-Globulin nephropathy and renal-cell 

proliferation occur at doses consistent with those that produce renal tubular tumors.  
[IARC. Monographs on the Evaluation of the Carcinogenic Risk of 

Chemicals to Man. Geneva: World Health Organization, International 

Agency for Research on Cancer, 1972-PRESENT. (Multivolume work). 

Available at: http://monographs.iarc.fr/index.php p. V73 319 (1999)] 

**PEER REVIEWED**  

 

 

Mechanism of Action : 
In the male rat, the production of renal tumors by chemicals inducing alpha2u-globulin 

accumulation (CIGA) is preceded by the renal lesions ascribed to alpha2u-globulin-

associated nephropathy. The involvement of hyaline droplet accumulation in the early 

nephrotoxicity associated with CIGA is a major difference from the sequence seen for 

classical carcinogens. The pathologic changes that precede the proliferative sequence for 

classical renal carcinogens also include a form of early nephrotoxicity, but no apparent 

hyaline droplet accumulation. Investigations performed in multiple laboratories ... have 

demonstrated a consistent association between hyaline droplets containing alpha2u-

globulin and production of certain lesions in the male rat kidney. These renal lesions are 

not found in mice, female rats, or other laboratory species tested. The histopathological 

sequence in the male rat consists of the following: (1) an excessive accumulation of 

hyaline droplets containing alpha2u-globulin in renal proximal tubules; (2) subsequent 

cytotoxicity and single-cell necrosis of the tubule epithelium; (3) sustained regenerative 

tubule cell proliferation, providing exposure continues; (4) development of intralumenal 

granular casts from sloughed cell debris associated with tubule dilation, and papillary 

mineralization; (5) foci of tubule hyperplasia in the convoluted proximal tubules; and 

finally, (6) renal tubule tumors. Biochemical studies with model compounds show that 

CIGA or their metabolites bind specifically. but reversibly, to male rat alpha2u-globulin. 

The resulting alpha2u-globulin-CIGA complex appears to be more resistant to hydrolytic 

http://monographs.iarc.fr/index.php


degradation by lysosomal enzyemes than native, unbound alpha2u-globulin. Inhibition of 

the catabolism of alpha2u-globulin, a protein only slowly hydrolyzed by renal lysosomal 

enzymes under normal physiological conditions, provides a plausible basis for the initial 

stage of protein overload in the nephropathy sequence.  
[EPA Risk Assessment Forum; Alpha2u-Globulin: Association with 

Chemically Induced Renal TOxicity and Neoplasia in the Male Rat. US 

Environmenal Protection Agency (1991) EPA/625/3-91/019F] **PEER 

REVIEWED**  

 

 

Interactions : 
Mouse mammary glands respond to carcinogen stimulus to form mammary lesions in 

organ culture. In this study it was determined whether the effective chemopreventive 

agents are active against initiation or the promotion phase of lesion development. 

Mammary glands were subjected to 24 hr exposure to 2 mg/ml 

dimethylbenz(a)anthracene followed by a 5 day exposure to 7,12-tetradecanoyl phorbol-

13-acetate. This treatment protocol allows the study of initiation and promotion aspects 

of lesion development. Chemopreventive agents effective when present prior to the 

carcinogen were considered as anti-initiators, whereas agents effective when present after 

the dimethylbenz(a)anthracene treatment along with 7,12-tetradecanoyl pherbol-13-

acetate were considered as anti-promoters. Within the chemopreventive agents evaluated 

limonene was an anti-initiator.  
[Mehta RG, Moon RC; Anticancer Res 11 (2): 593-6 (1991)] **PEER 

REVIEWED** PubMed Abstract  
 

 

Interactions : 
The monoterpene d-limonene has been shown to an effective, non-toxic chemopreventive 

agent in mammary and other rodent tumor models. The studies reported here investigated 

structure activity relationships among limonene and three hydroxylated derivatives in the 

prevention of dimethylbenz[a]anthracene induced mammary cancer. Rats were fed 

control or 1% limonene, carveol, uroterpenol or sobrerol diets from 2 wk before to one 

week after carcinogen administration. Carveol, uroterpenol and sobrerol significantly 

prolonged tumor latency and decreased tumor yield. Sobrerol was the most potent of the 

monoterpenes tested, decreasing tumor yield to half that of the control, a level previously 

achieved with 5% limonene diets. Excretion of radioactivity from (3)H 

dimethylbenz(a)anthracene was doubled in rats fed 5% limonene and nearly tripled in rats 

fed 1% sobrerol. Sobrerol is thus 5 fold more potent than limonene in both enhancing 

carcinogen excretion and in preventing tumor formation. These data demonstrate that 

hydroxylation of monoterpenes affects chemopreventive potential, with 2 hydroxyl 

groups greater than 1 greater than 0. Sobrerol, carveol and uroterpenol are novel cancer 

chemopreventive agents with little or no toxicity. 
[Crowell PL et al; Carcinogenesis 13 (7): 1261-4 (1992)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Interactions : 
The anticarcinogenic effects of monocyclic monoterpenes such as limonene were 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1905902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1638695


demonstrated when given during the initiation phase of 7,12-dimethylbenz(a)anthracene 

induced mammary cancer in Wistar-Furth rats. The possible mechanisms for this 

chemoprevention activity including limonene's effects on 7,12-

dimethylbenz(a)anthracene-DNA adduct formation and hepatic metabolism of 7,12-

dimethylbenz(a)anthracene were investigated. Twenty four hours after carcinogen 

administration, there were approx 50% decreases in 7,12-dimethylbenz(a)anthracene-

DNA adducts found in control animals formed in the liver, spleen, kidney and lung of 

limonene fed animals. While circulating levels of 7,12-dimethylbenz(a)anthracene and/or 

its metabolites were not different in control and limonene fed rats, there was a 2.3 fold 

increase in 7,12-dimethylbenz(a)anthracene and/or 7,12-dimethylbenz(a)anthracene 

derived metabolites in the urine of the limonene fed animals. Limonene and sobrerol, a 

hydroxylated monocyclic monoterpenoid with increased chemoprevention activity, 

modulated cytochrome p-450 and epoxide hydrolyase activity. The 5% limonene diet 

increased total cytochrome p-450 to the same extent as phenobarbital treatment, while 

1% sobrerol (isoeffective in chemoprevention to 5% limonene) did not. However, both 

5% limonene and 1% sobrerol diets greatly increased the levels of microsomal epoxide 

hydrolyase protein and associated hydrating activities towards benzo(a)pyrene 4,5-oxide 

when compared to control and phenobarbital treatment. These changes also modified the 

rate and regioselectivity of in vitro microsomal 7,12-dimethylbenz(a)anthracene 

metabolism when compared to phenobarbital treatment or control. Identification of the 

specific isoforms of cytochrome p-450 induced by these terpenoids was performed with 

antibodies to cytochrome p-450 isozymes in Western blot analysis and inhibition studies 

of microsomal 7,12-dimethylbenz(a)anthracene metabolism. Five per cent limonene was 

more effective than 1% sobrerol at increasing the levels of members of the cytochrome p-

4502B and 2C families but was equally effective at increasing epoxide hydrolyase. 

Furthermore, both terpenoid diets caused increased formation of the proximate 

carcinogen, 7,12-dimethylbenz(a)anthracene 3,4-dihydrodiol.  
[Maltzman TH et al; Carcinogenesis 12 (11): 2081-7 (1991)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Environmental Fate/Exposure Summary : 
d-Limonene's production and use in flavorings, fragrances, cosmetics, as a solvent, 

wetting agent and in the manufacture of resins may result in its release to the 

environment through various waste streams. d-Limonene is used as both an active and 

inert ingredient in pesticides. Its use as an insecticide, insect repellant, and animal (dog 

and cat) repellant, will result in its direct release to the environment. d-Limonene is found 

in many oils and fruits and is emitted to the environment from plants and the combustion 

of wood. If released to air, a vapor pressure of 1.98 mm Hg at 25 deg C indicates d-

limonene will exist solely in the vapor-phase in the ambient atmosphere. Vapor-phase d-

limonene is degraded rapidly in the atmosphere by reaction with photochemically-

produced hydroxyl radicals, nitrate radicals and ozone. The half-lives for these reactions 

are very short, ranging from several minutes to about 2.6 hours. If released to soil, d-

limonene is expected to have low mobility based upon an estimated Koc of 1,300. 

Volatilization from moist soil surfaces is expected to occur given an estimated Henry's 

Law constant of 0.026 atm-cu m/mole. Volatilization from dry soil surfaces may also 

occur given the vapor pressure of d-limonene. d-Limonene is reported to undergo 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1934293


biodegradation under aerobic conditions, but is resistant to biodegradation under 

anaerobic conditions. If released to water, d-limonene is expected to adsorb to suspended 

solids and sediment in the water column based upon the Koc data. Volatilization from 

water surfaces is expected to occur rapidly based upon the estimated Henry's Law 

constant. Estimated volatilization half-lives for a model river and model lake are 1 hour 

and 5 days, respectively. d-Limonene is not expected to undergo hydrolysis since it lacks 

functional groups that hydrolyze under environmental conditions. An estimated BCF of 

660 suggests the potential for bioconcentration in aquatic organisms is high. 

Occupational exposure to d-limonene may occur by inhalation or dermal contact during 

its production, formulation, transport or use. Exposure to the general population may 

occur through inhalation of ambient air, ingestion of food, and dermal contact with 

consumer products containing d-limonene. d-Limonene is an active ingredient in several 

registered shampoo, dip and spray products applied to domestic animals to control fleas 

and ticks and human exposure to d-limonene can occur for the general population or 

veterinary professionals that use these products. (SRC)  
**PEER REVIEWED**  
 

 

Natural Pollution Sources : 
d-Limonene is found in many oils and fruits including orange, lemon, grapefruit, berry, 

leaf, caraway, dill, bergamot, peppermint and spearmint oils(1-4). d-Limonene emissions 

to the environment are associated with wax myrtle, sweet acacia, oranges, tomatoes, 

grasses, and California western sagebrush(5). Emissions are also associated with balsam 

poplar, European larche, European fir, Scots pine, Siberian pine, silver fir, common 

juniper, zeravshan juniper, pencil cedar, evergreen cypress, northern white cedar, chinese 

arbor vitae, marsh tea and deciduous moss(6).  
[(1) Rogers JA Jr; in Kirk Othmer Encycl Chem Tech, 3rd ed. NY, NY: 

Wiley 16: 307-32 (1981) (2) Bauer K et al; in Ullmann's Encycl Indust 

Tech, 5th ed. Gerhartz W et al, eds. VCH Publ A11: 141 (1988) (3) 

O'Neil MJ, ed; Merck Index, 13th ed, Whitehouse Station, NJ Merck & Co. 

p 984 (2001) (4) Lewis RJ; Hawley's Condensed Chemical Dictionary. 14th 

ed. NY, NY: Van Nostrand Reinhold Co., p. 669 (2001) (5) Altshuller AP; 

Atmos Environ 17: 2131-65 (1983) (6) Isidorov VA et al; Atmos Environ 

19: 1-8 (1985)] **PEER REVIEWED**  
 

 

Environmental Fate : 
TERRESTRIAL FATE: Based on a classification scheme(1), an estimated Koc value of 

1,300 determined from a structure estimation method(2), indicates that d-limonene is 

expected to have low mobility in soil(SRC). Volatilization from moist soil surfaces is 

expected to occur based on an estimated Henry's Law constant of 0.026 atm-cu 

m/mole(SRC) derived from its vapor pressure, 1.98 mm Hg(3), and water solubility, 13.8 

mg/L(4). Volatilization from dry soil surfaces may occur given the vapor pressure of this 

compound(3). d-Limonene is reported to undergo biodegradation under aerobic 

conditions, but is resistant to biodegradation under anaerobic conditions(5). Terpene 

acclimated inocula prepared from soil obtained from a coniferous forest and hardwood 

forest in North Carolina degraded limonene with a half-life of approximately 9-20 hours 

at 23 deg C following a lag period of 15-23 hours(6).  



[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Meylan WM et al; 

Environ Sci Technol 26: 1560-67 (1992) (3) Yaws CL; Handbook of Vapor 

Pressure. Vol 3: C8-C28 Compounds. Houston,TX: Gulf Pub Co (1994) (4) 

Massaldi HA, King CJ; J Chem Eng Data 18: 393-7 (1973) (5) WHO; 

International Programme on Chemical Safety Concise International 

Chemical Assessment Document No. 5. Limonene ISBN 92 4 153005 7 (1998) 

(6) Misra G et al; Appl Microbiol Biotechnol 45: 831-838 (1996)] **PEER 

REVIEWED**  
 

 

Environmental Fate : 
ATMOSPHERIC FATE: According to a model of gas/particle partitioning of 

semivolatile organic compounds in the atmosphere(1), d-limonene, which has a vapor 

pressure of 1.98 mm Hg at 25 deg C(2), is expected to exist solely as a vapor in the 

ambient atmosphere. Vapor-phase d-limonene is degraded in the atmosphere by reaction 

with photochemically-produced hydroxyl radicals, nitrate radicals and ozone(SRC). The 

half-life for the reaction with hydroxyl radicals is estimated to be 2.6 hours(SRC) from its 

rate constant of 1.71X10-10 cu cm/molecule-sec at 25 deg C(3). The half-life for the 

reaction with ozone is estimated to be 37 minutes(SRC) from its rate constant of 

4.42X10-18 cu cm/molecule-sec(4). The calculated nighttime lifetime for the reaction of 

d-limonene with nitrate radicals is 9 minutes(5).  
[(1) Bidleman TF; Environ Sci Technol 22: 361-367 (1988) (2) Yaws CL; 

Handbook of Vapor Pressure. Vol 3: C8-C28 Compounds. Houston,TX: Gulf 

Pub Co (1994) (3) Kwok ESC, Atkinson R; Estimation of hydroxyl radical 

reaction rate constants for gas-phase organic compounds using a 

structure-reactivity relationship: an update. Riverside, CA: Univ CA, 

Statewide Air Pollut Res Ctr. CMA Contract No. ARC-8.0-OR (1994) (4) 

Atkinson R; Chem Rev 85: 69-201 (1985) (5) Winer AM et al; Science 224: 

156-9 (1984)] **PEER REVIEWED**  
 

 

Effluent Concentrations : 
Limonene (unspecified isomer) was detected as a component of landfill gases from sites 

in the UK at measured concns of 21-84 mg/cu m in probes buried underground and 7.4 

mg/cu m at above ground vents(1). Limonene (unspecified isomer) was qualitatively 

detected in 2 of 46 U.S. industrial effluent samples(2). Limonene (unspecified isomer) 

was detected in 6 of 7 samples of kraft pulp mill wastewater at concns ranging from 10-

220 ppb in 2 Canadian mills monitored in 1973(3). Limonene (unspecified isomer) was 

identified, not quantified, in landfill leachate(4). Limonene (unspecified isomer) was 

qualitatively identified in the effluent gas from refuse waste obtained from a food center 

in an experiment designed to determine the gases emitted from decaying waste matter at 

refuse sites, landfills, and trash transfer sites(5). Limonene has been associated with 

effluent from the following industries: extraction of pine gum, paper and pulp mills, 

plastics materials-synthetic resins and non-vulcanizable elastomers, perfumes, cosmetics 

and other toilet preparations, organic solvents and lubricating oils and greases(6). 

Limonene (unspecified isomer) was identified, not quantified, in the emissions of wood 

burning fireplaces(7).  
[(1) Young P, Parker A; pp. 24-41 Hazardous and Industrial Waste 

Management and Testing 3rd Symp Amer Soc Test Mater (1984) (2) Bursey 

JT, Pellizzari ED; Analysis of Industrial Wastewater for Organic 



Pollutants in Consent Degree Survey. Res Triangle Park, NC: USEPA 

(1982) (3) Wilson D, Hrutfiord B; Pulp and Paper Canada 76: 91-3 (1975) 

(4) Venkataramani ES, Ahlert RC; J Water Purif Contr Fed 56: 1178-84 

(1984) (5) Koe LC, Ng WJ; Water, Air Soil Pollut 33: 199-204 (1987) (6) 

Abrams EF et al; Identification of Organic Compounds in Effluents from 

Industrial Sources Washington, DC: USEPA-560/3-75-002 (1975) (7) Purvis 

CR et al; Environ Sci Technol 34: 1653-1658 (2000)] **PEER REVIEWED**  

 

 

Atmospheric Concentrations : 
RURAL/REMOTE: The concentrations of limonene and other monoterpenes in air vary 

considerably. Recorded concentrations in rural areas depend on many factors, such as the 

type of vegetation, temperature, time of the day, and time of the year(1). The concn of d-

limonene in the air over a forest in the Republic of Georgia, July, 1979, ranged from <0.1 

to 0.2 ppb(2). The concn of limonene (unspecified isomer) 1.7 m above a maple forest in 

Quebec ranged from approximately 100 to 1750 parts per trillion over a two day period in 

June, 1989(3). Limonene (unspecified isomer) was detected in forest air samples in 

Southern Black Forest region, Germany, 1985, at concns ranging from 1.0 to 89 ng/cu 

m(4,5). Traces of limonene (unspecified isomer) were found in the air over the Landes 

Forest, France, 1984, which consists mainly of maritime pines(6). The average concn of 

d-limonene at rural locations in the Rocky Mountains was 0.030 ppb (day) and 0.072 ppb 

(nighttime)(7).  
[(1) WHO; International Programme on Chemical Safety Concise 

International Chemical Assessment Document No. 5. Limonene ISBN 92 4 

153005 7 (1998)(2) Shaw RWJR et al; Environ Sci Tech 17: 389-95 (1983) 

(3) Clement B et al; Atmos Environ 24A: 2513-6 (1990) (4) Juttner F; 

Chemosphere 17: 309-17 (1988) (5) Juttner F; Chemosphere 15: 985-92 

(1986) (6) Riba ML et al; Atmos Environ 21: 191-3 (1987) (7) Roberts JM 

et al; Environ Sci Technol 19: 364-369 (1985)] **PEER REVIEWED**  
 

 

Food Survey Values : 
Limonene (unspecified isomer) has been identified as a volatile component of fried 

chicken(1), chickpea seed(2), orange juice essence(3), mangos(4), roasted filberts(5), 

Beaufort (Gruyere) cheese(6) and baked potatoes(7). It has been detected in a headspace 

analysis of intact, tree ripened nectarines, but not in an analysis of the blended fruit(8).  
[(1) Tang J et al; J Agric Food Chem 31: 1287-92 (1983) (2) Rembold H 

et al; J Agric Food Chem 37: 659-62 (1989) (3) Moshonas MG, Shaw PE; J 

Agric Food Chem 38: 2181-4 (1990) (4) MacLeod AJ, Snyder CH; J Agric 

Food Chem 36: 137-9 (1988) (5) Kinlin TE et al; J Agr Food Chem 20: 

1021-8 (1972) (6) Dumont JP, Adda J; J Agr Food Chem 26: 364-7 (1978) 

(7) Coleman EC et al; J Agric Food Chem 29: 42-8 (1981) (8) Takeoka GR 

et al; J Agric Food Chem 36: 553-60 (1988)] **PEER REVIEWED**  
 

 

Emergency Medical Treatment : 
EMT Copyright Disclaimer: 
Portions of the POISINDEX(R) and MEDITEXT(R) database have been provided here 

for general reference. THE COMPLETE POISINDEX(R) DATABASE OR 

MEDITEXT(R) DATABASE SHOULD BE CONSULTED FOR ASSISTANCE IN 



THE DIAGNOSIS OR TREATMENT OF SPECIFIC CASES. The use of the 

POISINDEX(R) and MEDITEXT(R) databases is at your sole risk. The POISINDEX(R) 

and MEDITEXT(R) databases are provided "AS IS" and "as available" for use, without 

warranties of any kind, either expressed or implied. Micromedex makes no representation 

or warranty as to the accuracy, reliability, timeliness, usefulness or completeness of any 

of the information contained in the POISINDEX(R) and MEDITEXT(R) databases. ALL 

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE OR USE ARE HEREBY EXCLUDED. Micromedex does 

not assume any responsibility or risk for your use of the POISINDEX(R) or 

MEDITEXT(R) databases. Copyright 1974-2011 Thomson MICROMEDEX. All Rights 

Reserved. Any duplication, replication, "downloading," sale, redistribution or other use 

for commercial purposes is a violation of Micromedex' rights and is strictly prohibited. 

The following Overview, *** LIMONENE ***, is relevant for this HSDB record 

chemical. 

Life Support: 
   o   This overview assumes that basic life support measures 

       have been instituted. 

Clinical Effects: 
  0.2.1 SUMMARY OF EXPOSURE 

   0.2.1.1 ACUTE EXPOSURE 

     A)  HUMAN 

      1)  Limonene is most likely of low toxicity. Mild dermal 

          irritation and skin sensitization may occur. Hematuria 

          and albuminuria might occur if large amounts are 

          ingested. 

      2)  Other symptoms following limonene ingestion may 

          include: burning pain in the mouth and throat, 

          abdominal pain, nausea, vomiting, diarrhea, transient 

          excitement, ataxia, delirium, stupor, coughing, 

          choking, dyspnea, cyanosis, fever and tachycardia. 

      3)  In addition, pulmonary edema and pneumonitis may occur 

          with limonene aspiration or systemic absorption. 

          Dizziness and suffocation may be observed following 

          limonene inhalation. 

     B)  ANIMAL 

      1)  MICE - Somnolence and hypothermia have been noted in 

          mice. Gastric epithelial irritation was caused by oral 

          administration in mice. 

      2)  CATS completely wetted with a limonene-containing 

          insecticidal dip developed skin excoriation, 

          hypersalivation, transient blepharospasm in directly 

          exposed eyes, hypothermia, muscle tremors, and ataxia. 

  0.2.3 VITAL SIGNS 

  0.2.10 GENITOURINARY 

   0.2.10.1 ACUTE EXPOSURE 

     A)  Hematuria and albuminuria might occur. 

  0.2.14 DERMATOLOGIC 

   0.2.14.1 ACUTE EXPOSURE 

     A)  Dermal irritation and sensitization may occur. 

         Percutaneous absorption may occur. 

  0.2.21 CARCINOGENICITY 



   0.2.21.1 IARC CATEGORY 

     A)  IARC Carcinogenicity Ratings for CAS5989-27-5 (IARC 

         Working Group on the Evaluation of Carcinogenic Risks 

         to Humans, 2006; IARC Working Group on the Evaluation 

         of Carcinogenic Risks to Humans, 2007; IARC Working 

         Group on the Evaluation of Carcinogenic Risks to 

         Humans, 2010; IARC Working Group on the Evaluation of 

         Carcinogenic Risks to Humans, 2010a; IARC Working Group 

         on the Evaluation of Carcinogenic Risks to Humans, 

         2008; IARC, 2004): 

      1)  IARC Classification 

       a)  Listed as: d-Limonene 

       b)  Carcinogen Rating: 3 

        1)  The agent (mixture or exposure circumstance) is not 

            classifiable as to its carcinogenicity to humans. 

            This category is used most commonly for agents, 

            mixtures and exposure circumstances for which the 

            evidence of carcinogenicity is inadequate in humans 

            and inadequate or limited in experimental animals. 

            Exceptionally, agents (mixtures) for which the 

            evidence of carcinogenicity is inadequate in humans 

            but sufficient in experimental animals may be placed 

            in this category when there is strong evidence that 

            the mechanism of carcinogenicity in experimental 

            animals does not operate in humans. Agents, mixtures 

            and exposure circumstances that do not fall into any 

            other group are also placed in this category. 

     B)  IARC Carcinogenicity Ratings for CAS138-86-3 (IARC 

         Working Group on the Evaluation of Carcinogenic Risks 

         to Humans, 2006; IARC Working Group on the Evaluation 

         of Carcinogenic Risks to Humans, 2007; IARC Working 

         Group on the Evaluation of Carcinogenic Risks to 

         Humans, 2010; IARC Working Group on the Evaluation of 

         Carcinogenic Risks to Humans, 2010a; IARC Working Group 

         on the Evaluation of Carcinogenic Risks to Humans, 

         2008; IARC, 2004): 

      1)  Not Listed 

Laboratory: 
   A)  Monitor urinalysis, urine output, and renal function 

       tests in patients with significant exposure. 

Treatment Overview: 
  0.4.2 ORAL EXPOSURE 

    A)  Carefully observe patients for the development of any 

        systemic signs or symptoms and administer symptomatic 

        treatment as necessary. 

    B)  ACTIVATED CHARCOAL: Administer charcoal as a slurry (240 

        mL water/30 g charcoal). Usual dose: 25 to 100 g in 

        adults/adolescents, 25 to 50 g in children (1 to 12 

        years), and 1 g/kg in infants less than 1 year old. 

    C)  GASTRIC LAVAGE: Consider after ingestion of a 

        potentially life-threatening amount of poison if it can 

        be performed soon after ingestion (generally within 1 

        hour). Protect airway by placement in Trendelenburg and 

        left lateral decubitus position or by endotracheal 

        intubation. Control any seizures first. 



     1)  CONTRAINDICATIONS: Loss of airway protective reflexes 

         or decreased level of consciousness in unintubated 

         patients; following ingestion of corrosives; 

         hydrocarbons (high aspiration potential); patients at 

         risk of hemorrhage or gastrointestinal perforation; and 

         trivial or non-toxic ingestion. 

    D)  DILUTION: Immediately dilute with 4 to 8 ounces (120 to 

        240 mL) of water or milk (not to exceed 4 ounces/120 mL 

        in a child). 

    E)  Observe patients with ingestion carefully for the 

        possible development of esophageal or gastrointestinal 

        tract irritation or burns. If signs or symptoms of 

        esophageal irritation or burns are present, consider 

        endoscopy to determine the extent of injury. 

  0.4.3 INHALATION EXPOSURE 

    A)  INHALATION: Move patient to fresh air. Monitor for 

        respiratory distress. If cough or difficulty breathing 

        develops, evaluate for respiratory tract irritation, 

        bronchitis, or pneumonitis. Administer oxygen and assist 

        ventilation as required. Treat bronchospasm with inhaled 

        beta2 agonist and oral or parenteral corticosteroids. 

    B)  If aspiration occurs, monitor temperature, WBC, arterial 

        blood gases, and chest x-ray. Administer oxygen as 

        required. 

  0.4.4 EYE EXPOSURE 

    A)  DECONTAMINATION: Irrigate exposed eyes with copious 

        amounts of room temperature water for at least 15 

        minutes. If irritation, pain, swelling, lacrimation, or 

        photophobia persist, the patient should be seen in a 

        health care facility. 

  0.4.5 DERMAL EXPOSURE 

    A)  OVERVIEW 

     1)  DECONTAMINATION: Remove contaminated clothing and wash 

         exposed area thoroughly with soap and water. A 

         physician may need to examine the area if irritation or 

         pain persists. 

     2)  Treat dermal irritation or burns with standard topical 

         therapy. Patients developing dermal hypersensitivity 

         reactions may require treatment with systemic or 

         topical corticosteroids or antihistamines. 

     3)  Some chemicals can produce systemic poisoning by 

         absorption through intact skin. Carefully observe 

         patients with dermal exposure for the development of 

         any systemic signs or symptoms and administer 

         symptomatic treatment as necessary. 

Range of Toxicity: 
   A)  The minimum lethal human exposure to this agent has not 

       been reported; however, a probable oral lethal dose is 

       0.5 to 5 grams/kilogram or between one ounce and one pint 

       in a 70 kg human. 

 
[Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, 

CO, 2011; CCIS Volume 148, edition expires Aug, 2011. Hall AH & Rumack 

BH (Eds): TOMES(R) Information System Micromedex, Inc., Englewood, CO, 

2011; CCIS Volume 148, edition expires Aug, 2011.] **PEER REVIEWED** 



MSDS   :   Cyclohexene, 1-methyl-4-(1-methylethenyl)-, 
(R)- 

CAS   :   5989-27-5 

SYNONYMS 

  
:   * Carvene 
* Cyclohexene, 4-isopropenyl-1-methyl- 

* (+)-4-Isopropenyl-1-methylcyclohexene 

* d-Limonene 

* D-(+)-Limonene 

* (+)-R-Limonene 

* d-Limoneno 

* d-p-Mentha-1,8-diene 

* p-Mentha-1,8-diene, (R)-(+)- 

* (R)-1-Methyl-4-(1-

methylethenyl)cyclohexene 

* NCI-C55572 

* Refchole 

 
 

 

 

 

 

Catalog of Chemical Suppliers, Buyers, Custom Synthesis Companies And Equipment Manufacturers  

[ Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (R)- 5989-27-5 ] 
 

Suppliers:     

 

 

Not Available  
 

Buyers:   

 

 

Not Available  

 
 

   

                     *** CHEMICAL IDENTIFICATION *** 

 

RTECS NUMBER            : GW6360000 

CHEMICAL NAME           : Cyclohexene, 1-methyl-4-(1-methylethenyl)-, 

(R)- 

CAS REGISTRY NUMBER     : 5989-27-5 

OTHER CAS REGISTRY NOS. : 7705-13-7 

                          95327-98-3 

LAST UPDATED            : 199712 

DATA ITEMS CITED        : 35 

MOLECULAR FORMULA       : C10-H16 

MOLECULAR WEIGHT        : 136.26 

WISWESSER LINE NOTATION : L6UTJ A1 DY1&U1 -R 

COMPOUND DESCRIPTOR     : Tumorigen 

                          Drug 

                          Reproductive Effector 

SYNONYMS/TRADE NAMES : 

   * Carvene 

   * Cyclohexene, 4-isopropenyl-1-methyl- 

   * (+)-4-Isopropenyl-1-methylcyclohexene 

 



   * d-Limonene 

   * D-(+)-Limonene 

   * (+)-R-Limonene 

   * d-Limoneno 

   * d-p-Mentha-1,8-diene 

   * p-Mentha-1,8-diene, (R)-(+)- 

   * (R)-1-Methyl-4-(1-methylethenyl)cyclohexene 

   * NCI-C55572 

   * Refchole 

  

                       *** HEALTH HAZARD DATA *** 

  

                        ** ACUTE TOXICITY DATA ** 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 4400 mg/kg 

TOXIC EFFECTS : 

   Behavioral - changes in motor activity (specific assay) 

   Lungs, Thorax, or Respiration - respiratory depression 

   Skin and Appendages - hair 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

9,387,1975 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Intraperitoneal 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 3600 mg/kg 

TOXIC EFFECTS : 

   Behavioral - changes in motor activity (specific assay) 

   Lungs, Thorax, or Respiration - respiratory depression 

   Skin and Appendages - hair 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

9,387,1975 

  

TYPE OF TEST            : LDLo - Lowest published lethal dose 

ROUTE OF EXPOSURE       : Subcutaneous 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 30200 mg/kg 

TOXIC EFFECTS : 

   Behavioral - excitement 

   Lungs, Thorax, or Respiration - respiratory depression 

   Skin and Appendages - hair 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

9,387,1975 

  



TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Intravenous 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 110 mg/kg 

TOXIC EFFECTS : 

   Behavioral - convulsions or effect on seizure threshold 

   Lungs, Thorax, or Respiration - respiratory depression 

   Skin and Appendages - hair 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

9,387,1975 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 5600 mg/kg 

TOXIC EFFECTS : 

   Behavioral - changes in motor activity (specific assay) 

   Lungs, Thorax, or Respiration - respiratory depression 

   Skin and Appendages - hair 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

9,387,1975 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Intraperitoneal 

SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 600 mg/kg 

TOXIC EFFECTS : 

   Behavioral - altered sleep time (including change in righting 

reflex) 

   Behavioral - somnolence (general depressed activity) 

   Nutritional and Gross Metabolic - body temperature decrease 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

8,1439,1974 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Subcutaneous 

SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 3170 mg/kg 

TOXIC EFFECTS : 

   Peripheral Nerve and Sensation - spastic paralysis with or without 

sensory 

   change 

REFERENCE : 

   SIZSAR Sapporo Igaku Zasshi.  Sapporo Medical Journal.  (Sapporo 

Igaku 

   Daigaku, Nishi-17-chome, Minami-1-jo, Chuo-ku, Sapporo 060, Japan)  

V.3- 



   1952-  Volume(issue)/page/year: 3,73,1952 

  

TYPE OF TEST            : LDLo - Lowest published lethal dose 

ROUTE OF EXPOSURE       : Intraduodenal 

SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 1 gm/kg 

TOXIC EFFECTS : 

   Behavioral - altered sleep time (including change in righting 

reflex) 

   Behavioral - somnolence (general depressed activity) 

   Nutritional and Gross Metabolic - body temperature decrease 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

8,1439,1974 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Administration onto the skin 

SPECIES OBSERVED        : Rodent - rabbit 

DOSE/DURATION           : >5 gm/kg 

TOXIC EFFECTS : 

   Details of toxic effects not reported other than lethal dose value 

REFERENCE : 

   FCTXAV Food and Cosmetics Toxicology.  (London, UK)  V.1-19, 1963-

81.  For 

   publisher information, see FCTOD7.  Volume(issue)/page/year: 

13,825,1975 

  

TYPE OF TEST            : LD50 - Lethal dose, 50 percent kill 

ROUTE OF EXPOSURE       : Administration onto the skin 

SPECIES OBSERVED        : Mammal - species unspecified 

DOSE/DURATION           : >5 gm/kg 

TOXIC EFFECTS : 

   Details of toxic effects not reported other than lethal dose value 

REFERENCE : 

   FCTXAV Food and Cosmetics Toxicology.  (London, UK)  V.1-19, 1963-

81.  For 

   publisher information, see FCTOD7.  Volume(issue)/page/year: 

12,703,1974 

  

                 ** OTHER MULTIPLE DOSE TOXICITY DATA ** 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 39600 mg/kg/16D-I 

TOXIC EFFECTS : 

   Related to Chronic Data - death 

REFERENCE : 

   NTPTR* National Toxicology Program Technical Report Series.  

(Research 

   Triangle Park, NC 27709) No.206-  Volume(issue)/page/year: NTP-TR-

347,1990 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 



ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 840 mg/kg/4W-C 

TOXIC EFFECTS : 

   Kidney, Ureter, Bladder - other changes in urine composition 

   Kidney, Ureter, Bladder - other changes 

REFERENCE : 

   FCTOD7 Food and Chemical Toxicology.  (Pergamon Press Inc., Maxwell 

House, 

   Fairview Park, Elmsford, NY 10523)  V.20-    1982- 

Volume(issue)/page/year: 

   31,125,1993 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 4875 mg/kg/91D-I 

TOXIC EFFECTS : 

   Liver - changes in liver weight 

   Kidney, Ureter, Bladder - other changes 

   Kidney, Ureter, Bladder - changes in bladder weight 

REFERENCE : 

   FCTOD7 Food and Chemical Toxicology.  (Pergamon Press Inc., Maxwell 

House, 

   Fairview Park, Elmsford, NY 10523)  V.20-    1982- 

Volume(issue)/page/year: 

   27,639,1989 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 1500 mg/kg/5D-I 

TOXIC EFFECTS : 

   Liver - changes in liver weight 

   Kidney, Ureter, Bladder - changes in bladder weight 

REFERENCE : 

   FCTOD7 Food and Chemical Toxicology.  (Pergamon Press Inc., Maxwell 

House, 

   Fairview Park, Elmsford, NY 10523)  V.20-    1982- 

Volume(issue)/page/year: 

   25,345,1987 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 39600 mg/kg/16D-I 

TOXIC EFFECTS : 

   Related to Chronic Data - death 

REFERENCE : 

   NTPTR* National Toxicology Program Technical Report Series.  

(Research 

   Triangle Park, NC 27709) No.206-  Volume(issue)/page/year: NTP-TR-

347,1990 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 



SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 32500 mg/kg/13W-I 

TOXIC EFFECTS : 

   Related to Chronic Data - death 

REFERENCE : 

   NTPTR* National Toxicology Program Technical Report Series.  

(Research 

   Triangle Park, NC 27709) No.206-  Volume(issue)/page/year: NTP-TR-

347,1990 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Mammal - dog 

DOSE/DURATION           : 180 gm/kg/26W-I 

TOXIC EFFECTS : 

   Kidney, Ureter, Bladder - changes in bladder weight 

REFERENCE : 

   FCTOD7 Food and Chemical Toxicology.  (Pergamon Press Inc., Maxwell 

House, 

   Fairview Park, Elmsford, NY 10523)  V.20-    1982- 

Volume(issue)/page/year: 

   28,669,1990 

  

                          ** TUMORIGENIC DATA ** 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE/DURATION           : 38625 mg/kg/2Y-C 

TOXIC EFFECTS : 

   Tumorigenic - Carcinogenic by RTECS criteria 

   Kidney, Ureter, Bladder - Kidney tumors 

   Reproductive - Tumorigenic effects - testicular tumors 

REFERENCE : 

   NTPTR* National Toxicology Program Technical Report Series.  

(Research 

   Triangle Park, NC 27709) No.206-  Volume(issue)/page/year: NTP-TR-

347,1990 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - mouse 

DOSE/DURATION           : 67 gm/kg/39W-I 

TOXIC EFFECTS : 

   Tumorigenic - equivocal tumorigenic agent by RTECS criteria 

   Gastrointestinal - tumors 

REFERENCE : 

   JNCIAM Journal of the National Cancer Institute.  (Washington, DC)  

V.1-60, 

   1940-78.  For publisher information, see JJIND8.  

Volume(issue)/page/year: 

   35,771,1965 

  

                          ** REPRODUCTIVE DATA ** 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 



ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rat 

DOSE                    : 20083 mg/kg 

SEX/DURATION            : female 9-15 day(s) after conception 

TOXIC EFFECTS : 

   Reproductive - Specific Developmental Abnormalities - 

musculoskeletal system 

   Reproductive - Effects on Newborn - growth statistics (e.g.%, 

reduced weight 

   gain) 

   Reproductive - Effects on Newborn - physical 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

10,179,1975 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - mouse 

DOSE                    : 3546 mg/kg 

SEX/DURATION            : female 7-12 day(s) after conception 

TOXIC EFFECTS : 

   Reproductive - Specific Developmental Abnormalities - 

musculoskeletal system 

   Reproductive - Effects on Newborn - physical 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

13,863,1977 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - mouse 

DOSE                    : 14178 mg/kg 

SEX/DURATION            : female 7-12 day(s) after conception 

TOXIC EFFECTS : 

   Reproductive - Effects on Newborn - growth statistics (e.g.%, 

reduced weight 

   gain) 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 

180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

13,863,1977 

  

TYPE OF TEST            : TDLo - Lowest published toxic dose 

ROUTE OF EXPOSURE       : Oral 

SPECIES OBSERVED        : Rodent - rabbit 

DOSE                    : 3250 mg/kg 

SEX/DURATION            : female 6-18 day(s) after conception 

TOXIC EFFECTS : 

   Reproductive - Effects on Newborn - physical 

REFERENCE : 

   OYYAA2 Oyo Yakuri.  Pharmacometrics.  (Oyo Yakuri Kenkyukai, CPO Box 



180, 

   Sendai 980-91, Japan) V.1-    1967-  Volume(issue)/page/year: 

13,885,1977 

 

                              *** REVIEWS *** 

  

   IARC Cancer Review:Animal Limited Evidence 

   IMEMDT IARC Monographs on the Evaluation of Carcinogenic Risk of 

Chemicals 

   to Man.  (WHO Publications Centre USA, 49 Sheridan Ave., Albany, NY 

12210) 

   V.1-    1972-  Volume(issue)/page/year: 56,135,1993 

 

   IARC Cancer Review:Human No Available Data 

   IMEMDT IARC Monographs on the Evaluation of Carcinogenic Risk of 

Chemicals 

   to Man.  (WHO Publications Centre USA, 49 Sheridan Ave., Albany, NY 

12210) 

   V.1-    1972-  Volume(issue)/page/year: 56,135,1993 

 

   IARC Cancer Review:Group 3 

   IMEMDT IARC Monographs on the Evaluation of Carcinogenic Risk of 

Chemicals 

   to Man.  (WHO Publications Centre USA, 49 Sheridan Ave., Albany, NY 

12210) 

   V.1-    1972-  Volume(issue)/page/year: 56,135,1993 

 

   TOXICOLOGY REVIEW 

   CTRRDO Cancer Treatment Reports.  (Washington, DC)  V.60-71, 1976-

87.  For 

   publisher information,  see JNCIEQ.  Volume(issue)/page/year: 

60,1171,1976 

 

         *** NIOSH STANDARDS DEVELOPMENT AND SURVEILLANCE DATA *** 

 

NIOSH OCCUPATIONAL EXPOSURE SURVEY DATA : 

   NOES - National Occupational Exposure Survey (1983) 

     NOES Hazard Code - X9088 

       No. of Facilities: 8310 (estimated) 

       No. of Industries: 87 

       No. of Occupations: 65 

       No. of Employees: 138309 (estimated) 

       No. of Female Employees: 35634 (estimated) 

 

                          *** STATUS IN U.S. *** 

  

   EPA TSCA Section 8(b) CHEMICAL INVENTORY 

    

   EPA TSCA Section 8(d) unpublished health/safety studies 

    

   On EPA IRIS database 

    

   EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JUNE 1998 

    

   NIOSH Analytical Method, 1996: Volatile organic compound, 2549 

    



   NTP Carcinogenesis Studies (gavage);clear evidence:rat 

   NTPTR* National Toxicology Program Technical Report Series.  

(Research 

   Triangle Park, NC 27709) No.206-  Volume(issue)/page/year: NTP-TR-

347,90 

 

   NTP Carcinogenesis Studies (gavage);no evidence:mouse 

   NTPTR* National Toxicology Program Technical Report Series.  

(Research 

   Triangle Park, NC 27709) No.206-  Volume(issue)/page/year: NTP-TR-

347,90 

 

  

                            *** END OF RECORD *** 

 



Material Safety Data Sheet 

d-Limonene 

ACC# 54537  

Section 1 - Chemical Product and Company Identification 

MSDS Name: d-Limonene  

Catalog Numbers: AC179390000, AC179390050, AC179395000, AC413170000, 

AC413171000, AC413180000, AC413180010, AC413180030, AC413180050, 

15182507A, 15182507C, 22143975, 22143976, BN08170011, BP2696-1G, BP2696-

4, 23245686  

Synonyms: Hemo-De; Carvene; (+)-4-Isopropenyl-1-methylcyclohexene; (+)-R-

Limonene; (R)-1-Methyl-4-(1-methylethenyl)cyclohexene; D-(+)-Limonene; d-

Limonene; d-p-Mentha-1,8-diene; optically active terpene; (The racemic mixture of 

d-limonene and l-limonene isomers is known as dipentene).  

Company Identification: 

              Fisher Scientific 

              1 Reagent Lane 

              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  

Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  
For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

5989-27-5 d-Limonene >95  227-813-5 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear almost colorless. Flash Point: 48 deg C. 

Warning! Flammable liquid and vapor. May cause allergic skin reaction. Causes 

eye and skin irritation. May cause respiratory tract irritation. Marine pollutant.  

Target Organs: Skin.  

 

 



Potential Health Effects  

Eye: Causes eye irritation.  

Skin: Causes skin irritation. May cause skin sensitization, an allergic reaction, which 

becomes evident upon re-exposure to this material. Prolonged and/or repeated 

contact may cause defatting of the skin and dermatitis.  

Ingestion: May cause digestive tract disturbances.  

Inhalation: May cause respiratory tract irritation.  

Chronic: In 2-year gavage studies, there was clear evidence of carcinogenic activity 

of d-limonene for male rats, as shown by increased incidences of tubular cell 

hyperplasia, adenomas, and adenocarcinomas of the kidney. There was NO evidence 

of carcinogenic activity of d-limonene for female rats, for male mice, or for female 
mice.  

Section 4 - First Aid Measures  

 

 

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 

minutes. Get medical aid.  

Skin: In case of contact, immediately flush skin with soap and plenty of water. 

Remove contaminated clothing and shoes. Get medical aid if symptoms occur. Wash 

clothing before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 

personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial 

respiration. If breathing is difficult, give oxygen. Get medical aid.  
Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 

General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. 

Containers may explode in the heat of a fire. Flammable liquid and vapor. Vapors are 

heavier than air and may travel to a source of ignition and flash back. Vapors can 

spread along the ground and collect in low or confined areas. This liquid floats on 

water and may travel to a source of ignition and spread fire.  

Extinguishing Media: Use water fog, dry chemical, carbon dioxide or alcohol type 

foam.  

Flash Point: 48 deg C ( 118.40 deg F)  

Autoignition Temperature: 255 deg C ( 491.00 deg F)  

Explosion Limits, Lower:.70 vol %  

Upper: 6.10 vol %  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  

Section 6 - Accidental Release Measures  



 

 

General Information: Use proper personal protective equipment as indicated in 

Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then 

place in suitable container. Forms smooth, slippery surfaces on floors, posing an 

accident risk. Remove all sources of ignition. Provide ventilation.  

Section 7 - Handling and Storage  

 

 

Handling: Ground and bond containers when transferring material. Avoid contact 

with eyes, skin, and clothing. Empty containers retain product residue, (liquid and/or 

vapor), and can be dangerous. Keep away from heat, sparks and flame. Do not 

pressurize, cut, weld, braze, solder, drill, grind, or expose empty containers to heat, 

sparks or open flames. Use only with adequate ventilation. Avoid breathing vapor or 

mist.  

Storage: Keep away from heat, sparks, and flame. Keep away from sources of 

ignition. Store in a cool, dry, well-ventilated area away from incompatible 

substances. Flammables-area. Separate from oxidizing materials. Partially filled 
containers should be blanketed with nitrogen.  

Section 8 - Exposure Controls, Personal Protection  

 

 

Engineering Controls: Facilities storing or utilizing this material should be equipped 

with an eyewash facility and a safety shower. Use adequate ventilation to keep 

airborne concentrations low.  
Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

d-Limonene  none listed  none listed  none listed  

 

OSHA Vacated PELs: d-Limonene: No OSHA Vacated PELs are listed for this 

chemical.  

Personal Protective Equipment  

Eyes: Wear chemical splash goggles.  

Skin: Wear appropriate protective gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  

Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 

and ANSI Z88.2 requirements or European Standard EN 149 must be followed 

whenever workplace conditions warrant respirator use. Wear a NIOSH/MSHA or 

European Standard EN 149 approved full-facepiece airline respirator in the positive 
pressure mode with emergency escape provisions.  



Section 9 - Physical and Chemical Properties  

 

 

Physical State: Liquid  

Appearance: clear almost colorless  

Odor: citrus-like odor  

pH: Not available.  

Vapor Pressure: 1.98 mm Hg @ 25 deg C  

Vapor Density: 4.7 (air=1)  

Evaporation Rate:Not available.  

Viscosity: Not available.  

Boiling Point: 175 - 176 deg C @ 760 mmHg  

Freezing/Melting Point:-74 deg C  

Decomposition Temperature:Not available.  

Solubility: Insoluble.  

Specific Gravity/Density:.8400 g/ml  

Molecular Formula:C10H16  

Molecular Weight:136.24  

Section 10 - Stability and Reactivity  

 

 

Chemical Stability: Stable under normal temperatures and pressures. Oxidizes to a 

film in air, oxidation behavior similar to that of rubber or drying oils.  

Conditions to Avoid: Ignition sources, excess heat, prolonged exposure to air.  

Incompatibilities with Other Materials: Strong oxidizing agents.  

Hazardous Decomposition Products: Carbon monoxide, irritating and toxic fumes 

and gases, carbon dioxide.  
Hazardous Polymerization: Has not been reported.  

Section 11 - Toxicological Information  

 

 

RTECS#:       

CAS# 5989-27-5: GW6360000  

LD50/LC50: 

CAS# 5989-27-5: 

     Draize test, rabbit, skin: 10%/24H Mild; 

     Oral, mouse: LD50 = 5600 mg/kg; 

     Oral, rat: LD50 = 4400 mg/kg; 

     Skin, rabbit: LD50 = >5 gm/kg; 

. 

 

Carcinogenicity: 



CAS# 5989-27-5: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No information available.  

Teratogenicity: Not known to be teratogenic.  

Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: d-Limonene was not mutagenic in 4 strains of S. typhimurium, did 

not significantly increase the number of Tft-resistant cells in the mouse 

L5178Y/TK+/- assay, and did not induce chromosomal aberrations or SCEs in 

cultured CHO cells.  

Neurotoxicity: No information available.  

Other Studies:  

Section 12 - Ecological Information  

 

 

Ecotoxicity: No data available. No information available.  

Environmental: May bioconcentrate in aquatic organisms and fish. Has low mobility 

in soil and may rapidly volatilize in the atmosphere. Limonene can be readily 

degraded in soil.  

Physical: No information available.  
Other: Dipentene, which is optically inactive limonene, is a marine pollutant.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is 

classified as a hazardous waste. US EPA guidelines for the classification 

determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 

consult state and local hazardous waste regulations to ensure complete and accurate 

classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: DIPENTENE Dipentene 

Hazard Class: 3 3 

UN Number: UN2052 UN2052 

Packing Group: III III 

 



Section 15 - Regulatory Information  

 

US FEDERAL 

 

TSCA  

     CAS# 5989-27-5 is listed on the TSCA inventory.  

Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  

Chemical Test Rules 

     None of the chemicals in this product are under a Chemical Test Rule.  

Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  

TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  

CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  

SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  

SARA Codes 

     CAS # 5989-27-5: immediate, fire.  

Section 313      No chemicals are reportable under Section 313.  

Clean Air Act: 

     This material does not contain any hazardous air pollutants.  

     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  

Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under 

the CWA.  

     None of the chemicals in this product are listed as Priority Pollutants under the 

CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the 

CWA.  

OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  

STATE 

     CAS# 5989-27-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  

 

California Prop 65 

 

California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 

European Labeling in Accordance with EC Directives 

Hazard Symbols: 

     XI N  

Risk Phrases: 

     R 10 Flammable.  

     R 38 Irritating to skin.  

     R 43 May cause sensitization by skin contact.  



     R 50/53 Very toxic to aquatic organisms, may cause long-term  

     adverse effects in the aquatic environment.  

 

Safety Phrases: 

     S 24 Avoid contact with skin.  

     S 37 Wear suitable gloves.  

     S 60 This material and its container must be disposed of as hazardou  

     s waste.  

     S 61 Avoid release to the environment. Refer to special instructions  

     /safety data sheets.  

 

WGK (Water Danger/Protection) 

     CAS# 5989-27-5: No information available.  

Canada - DSL/NDSL 

     CAS# 5989-27-5 is listed on Canada's DSL List.  

Canada - WHMIS 

     This product has a WHMIS classification of B3, D2B.  

This product has been classified in accordance with the hazard criteria of the 

Controlled Products Regulations and the MSDS contains all of the information 

required by those regulations.  

Canadian Ingredient Disclosure List 
     CAS# 5989-27-5 is listed on the Canadian Ingredient Disclosure List. 

Section 16 - Additional Information  

 

MSDS Creation Date: 1/09/1998  

Revision #7 Date: 6/06/2006  
 
The information above is believed to be accurate and represents the best information currently available to us. 
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users should make their own investigations to 
determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any 
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential 
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.  

 



d-Limonene (CASRN 5989-27-5)  

 
List of IRIS Substances  
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Reference Dose for Chronic Oral Exposure (RfD)
 

 
0682 

d-Limonene; CASRN 5989-27-5 
 

Health assessment information on a chemical substance is included in IRIS only after a 

comprehensive review of chronic toxicity data by U.S. EPA health scientists from several 

Program Offices and the Office of Research and Development. The summaries presented 

in Sections I and II represent a consensus reached in the review process. Background 

information and explanations of the methods used to derive the values given in IRIS are 

provided in the Background Documents.  

STATUS OF DATA FOR d-Limonene 

File First On-Line 12/01/1993 

Category (section) Status Last Revised 
Oral RfD Assessment (I.A.) no data    

Inhalation RfC Assessment (I.B.) message 12/01/1993 

Carcinogenicity Assessment (II.) no data     

_I.  Chronic Health Hazard Assessments for Noncarcinogenic Effects 

_I.A. Reference Dose for Chronic Oral Exposure (RfD) 

Substance Name — d-Limonene 

CASRN — 5989-27-5  

http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showSubstanceList
http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showQuickView&substance_nmbr=0682
javascript:dropper()


Not available at this time. 

Top of page 

 

_I.B. Reference Concentration for Chronic Inhalation Exposure (RfC) 

Substance Name — d-Limonene 

CASRN — 5989-27-5  

The health effects data for d-limonene were reviewed by the U.S. EPA RfD/RfC Work 

Group and determined to be inadequate for the derivation of an inhalation RfC. The 

verification status for this chemical is currently NOT VERIFIABLE. For additional 

information on the health effects of this chemical, interested parties are referred to the 

documentation listed below. 

NOT VERIFIABLE status indicates that the U.S. EPA RfD/RfC Work Group deemed the 

database at the time of review to be insufficient to derive an inhalation RfC according to 

the Interim Methods for Development of Inhalation Reference Concentrations (U.S. EPA, 

1990). This status does not preclude the use of information in cited references for 

assessment by others.  

d-Limonene (1-methyl-4-isopropenyl-1-cyclohexene) is a liquid with a lemonlike odor. It 

is a major constituent in several citrus oils (orange, lemon, mandarin, lime, and 

grapefruit) and is present in a number of other essential oils, as well. d-Limonene is 

included on the Food and Drug Administration's (FDA's) Generally Recognized as Safe 

List and is approved for use by the FDA as a food additive (Opdyke, 1975). d-Limonene 

has a boiling point of 176 C and a vapor pressure of <3 mmHg at 14 C. d-Limonene is 

used primarily as a flavor and fragrance ingredient. 

No information is available on the health effects of inhalation exposure to d-limonene in 

humans, and no long-term inhalation studies have been conducted in laboratory animals. 

NTP (1990) conducted a series of studies that investigated the toxicity of d-limonene 

(>99% pure) in both Fischer 344/N rats and B6C3F1 mice. In the first of the preliminary 

range-finding studies, doses ranging from 413-6600 mg/kg/day were administered by 

gavage in corn oil to five animals/species/sex/dose for 5 days/week for 16 days. All but 

2/20 rats and 1/20 mice that were administered 3300 and 6600 mg/kg/day died. Body 

weight gain was reduced at 1650 mg/kg/day. No compound-related signs of toxicity were 

observed in those animals administered <1650 mg/kg/day.  

In the 13-week study, 10 animals/species/sex/dose were administered 0, 150, 300, 600, 

1200, or 2400 mg/kg/day (rats) or 0, 125, 250, 500, 1000, or 2000 mg/kg/day (mice) d-

limonene by gavage in corn oil for 5 days/week. Survival was reduced in the high-dose 

rats, and body weight gain decreased in a dose-related fashion in the male rats starting at 

600 mg/kg/day. Male rats that were administered 1200 or 2400 mg/kg/day exhibited 

http://www.epa.gov/IRIS/subst/0682.htm#content


rough hair coats, lethargy, and excessive lacrimation. The only compound-related effect 

noted in rats was nephropathy in males. Survival also was reduced slightly in the mice 

that received 2000 mg/kg/day, and decreased body weight gain was observed in those 

male mice that were administered the two highest doses of d-limonene. Aside from the 

observation of rough hair coats and decreased activity in the mice receiving 1000 and 

2000 mg/kg/day, no other compound-related signs of toxicity or lesions were noted.  

In the 2-year study, 50 animals/species/sex/dose were administered 0, 75, or 150 

mg/kg/day (male rats); 0, 300, or 600 mg/kg/day (female rats); 0, 250, or 500 mg/kg/day 

(male mice); or 0, 500, or 1000 mg/kg/day (female mice) d- limonene by gavage in corn 

oil once a day for 5 days/week. The survival of the female rats administered 600 

mg/kg/day was significantly lower than that of the vehicle controls. 

The only microscopic evidence of compound-related toxicity noted in the rats was 

nephropathy in the males. d-Limonene is one of a diverse group of hydrocarbons that has 

been shown to induce a unique syndrome of nephropathy in male rats following 

subchronic or chronic exposure. Based on a review of the literature concerning this effect 

(U.S. EPA, 1991), EPA's Risk Assessment Forum concluded that nephropathy in male 

rats that is associated with alpha- 2u-globulin accumulation in hyaline droplets is not an 

appropriate endpoint to determine noncancer effects potentially occurring in humans.  

Female mice exposed to 1000 mg/kg/day d-limonene exhibited 5-15% lower mean body 

weights than their respective vehicle controls after week 28 of the study. No compound-

related clinical signs of toxicity were noted in either sex. An increased incidence of 

multinucleated hepatocytes and cytomegaly was observed in the high-dose male mice but 

not in female mice. Based on the occurrence of these liver lesions, a NOAEL of 250 

mg/kg/day and a LOAEL of 500 mg/kg/day can be estimated from this study in mice. 

Nephrotoxicity, consisting of granular casts characteristic of alpha-2u- globulin-mediated 

nephropathy, was observed in male Sprague-Dawley rats administered 277, 554, or 1385 

mg/kg/day d-limonene daily by gavage in 1% Tween 80 for 6 months (Tsuji et al., 1975). 

These lesions were not observed in the female rats similarly exposed. 

The developmental toxicity of d-limonene has been investigated in mice and rabbits. In 

the mouse study, 15 pregnant ICR mice/group were administered 0, 591, or 2363 

mg/kg/day d-limonene by gavage on gestation days 7-12 (Kodama et al., 1977a). 

Maternal toxicity (significant reduction in body weight) and developmental toxicity 

(significant increase in the number of fetuses with skeletal abnormalities, including 

lumbar ribs, fused ribs, and delayed ossification of several bones in the paws) were 

observed in the animals administered 2363 mg/kg/day. No maternal or fetal effects were 

observed at the low dose. This study is limited in that an inadequate number of animals 

was used, only two doses were tested, and dosing did not continue throughout the entire 

period of organogenesis.  

In the rabbit study, 10-18 pregnant Japanese white rabbits were administered 0, 250, 500, 

or 1000 mg/kg/day d-limonene by gavage on gestation days 6-18 (Kodama et al., 1977b). 



Exposure of does to 500 or 1000 mg/kg/day resulted in maternal toxicity. There were 

significant reductions in food consumption and body weight at both doses, and death also 

occurred in the 1000-mg/kg/day group. Developmental toxicity was not observed at any 

dose. This study is limited by the small sample size.  

No reproductive toxicity studies have been conducted on d-limonene. Igimi et al. (1974) 

studied the metabolism of d-limonene after oral administration and found that about 65% 

of the dose was recovered in urine, feces, and expired carbon dioxide, suggesting that the 

majority of an oral dose is absorbed. Although it is possible that an inhaled dose would 

also be largely absorbed, there is no information on inhalation exposures. 

An RfC cannot be derived because of the lack of information on possible respiratory tract 

effects and the limited pharmacokinetic data on which to base a route extrapolation.  

Igimi, H., M. Nishimura, R. Kodama, and H. Ide. 1974. Studies on the metabolism of d-

limonene (p-mentha-1,8-diene). I. The absorption, distribution, and excretion of d-

limonene in rats. Xenobiotica. 4(2): 77-84.  

Kodama, R., A. Okubo, E. Araki, K. Noda, H. Ide, and T. Ikeda. 1977a. Studies on d-

limonene as a gallstone solubilizer. (VII). Effects on development of mouse fetuses and 

offsprings. Oyo Yakuri. 13(6): 863-873.  

Kodama, R., A. Okubo, K. Sato et al. 1977b. Studies on d-limonene as a gallstone 

solubilizer. (IX). Effects on development of mouse fetuses and offsprings. Oyo Yakuri. 

13(6): 885-898.  

NTP (National Toxicology Program). 1990. Toxicology and carcinogenesis studies of d-

limonene (CAS No. 5989-27-5) in F344/N rats and B6C3F1 mice (gavage studies). NTP 

Technical Report Series No. 347, NIH PB No. 90-2802, U.S. DHHS, National Institutes 

of Health.  

Opdyke, D.J.L. 1975. Special Issue II: Monographs on fragrance raw materials. Food 

Cosmet. Toxicol. 13: 825-826.  

Tsuji, M., Y. Fujisaki, Y. Arikawa et al. 1975. Studies on d-limonene as a gallstone 

solubilizer. (III). Chronic toxicity in rats. Oyo Yakuri. 9(3): 403-412.  

U.S. EPA. 1990. Interim Methods for Development of Inhalation Reference 

Concentrations (External Review Draft). Office of Health and Environmental 

Assessment, Environmental Criteria and Assessment Office, Research Triangle Park, NC. 

EPA/600/8-90/066A. 

U.S. EPA. 1991. Alpha2u-globulin: Association with chemically-induced renal toxicity 

and neoplasia in the male rat. Washington, DC. EPA/625/3-91/019F.  

Agency Work Group Review — 09/23/1993  



Screening-Level Literature Review Findings — A screening-level review conducted by 

an EPA contractor of the more recent toxicology literature pertinent to the RfC for d-

Limonene conducted in September 2002 did not identify any critical new studies. IRIS 

users who know of important new studies may provide that information to the IRIS 

Hotline at hotline.iris@epa.gov or (202)566-1676. 

EPA Contacts:  

Please contact the IRIS Hotline for all questions concerning this assessment or IRIS, in 

general, at (202)566-1676 (phone), (202)566-1749 (FAX) or hotline.iris@epa.gov 

(internet address).  

Top of page 

 

_II.  Carcinogenicity Assessment for Lifetime Exposure 

Substance Name — d-Limonene 

CASRN — 5989-27-5 

This substance/agent has not undergone a complete evaluation and determination under 

US EPA's IRIS program for evidence of human carcinogenic potential.  

Top of page 

 

_III.  [reserved] 
_IV.  [reserved]  
_V.  [reserved] 

 

_VI.  Bibliography  

Substance Name — d-Limonene 

CASRN — 5989-27-5 

Last Revised — 12/01/1993 

_VI.A. Oral RfD References 

None 
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_VI.B. Inhalation RfC References 
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Kodama, R., A. Okubo, E. Araki, K. Noda, H. Ide, and T. Ikeda. 1977a. Studies on d-

limonene as a gallstone solubilizer. (VII). Effects on development of mouse fetuses and 

offsprings. Oyo Yakuri. 13(6): 863-873.  

Kodama, R., A. Okubo, K. Sato et al. 1977b. Studies on d-limonene as a gallstone 
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13(6): 885-898.  

NTP (National Toxicology Program). 1990. Toxicology and carcinogenesis studies of d-
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of Health.  
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_VI.C. Carcinogenicity Assessment References 

None 
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_VII.  Revision History 

Substance Name — d-Limonene 

CASRN — 5989-27-5 

Date Section Description 
11/01/1993 I.B. Inhalation RfC now under review 

12/01/1993 I.B. Inhalation RfC message on-line 

12/01/1993 VI.B. Inhalation RfC references on-line 

04/01/1997 III.,IV.,V. Drinking Water Health Advisories, EPA Regulatory Actions, and 

Supplementary Data were removed from IRIS on or before April 

1997. IRIS users were directed to the appropriate EPA Program 

Offices for this information. 

12/03/2002 I.B. Screening-Level Literature Review Findings message has been 

added. 
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_VIII.  Synonyms 

Substance Name — d-Limonene 

CASRN — 5989-27-5 

Last Revised — 11/01/1993 

 5989-27-5 

 Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (R)- (9CI) 

 D-Limonene 

 (+)-Limonene 

 (+)-P-MENTHA-1,8-DIENE  

 (R)-(+)-LIMONENE 

 (R)-1-Methyl-4-(1-methylethenyl)cyclohexene 

 AI3-15191  

 Carvene 

 CCRIS 671 

 D-(+)-LIMONENE 

 d-LIMONENO [Spanish] 

 HSDB 4186 

 NCI-C55572  

 p-Mentha-1,8-diene, (R)-(+)- 

 Refchole 

Top of page 
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*** MSDS for (1S)-(-)-Beta-Pinene, 95% Min *** 

*** SECTION 1 – PRODUCT AND COMPANY IDENTIFICATION *** 

MSDS Name: (1S)-(-)-beta-pinene 
Synonyms: Nopinene 
                 2(10)-pinene pseudopinene 
                 pseudopinene 
                 bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)- 
                 6,6-dimethyl-2-methylene-(1S)-bicyclo[3.1.1heptane 
Company Identification: Jiangxi Province Jishui County Hongda Natural Perfume 
Co., Ltd. 
                                    No.19 Wenshan Avenue, Jishui County, Jiangxi Province, 
China.  331600 
                                    Tel: +86 796 3511924          Fax: +86 796 3511307 
For any further information, please call: +86 796 3511924  

*** SECTION 2 – COMPOSITION INFORMATION ON INGREDIENTS *** 
  
Chemical Name: 6,6-dimethyl-2-methylene-(1S)-bicyclo(3.1.1)heptane 
Molecular Formula: C10H16                           Molecular Weight: 
136.23                                      
Content: 95% min                                         CAS No.: 18172-67-3       

  
*** SECTION 3 – HAZARDS IDENTIFICATION *** 

  
Flammable, material is extremely destructive to mucous membranes, respiratory tract, 
eyes and skin. Symptoms of exposure may include burning sensation, coughing, 
wheezing, shortness of breath, headache, nausea and vomiting.  
  
Potential Health Effects 
        Eye: 
                Causes severe eye irritation. 
        Skin: 
                Causes severe skin irritation. 
        Ingestion 
                Causes disgestive tract irritation. The toxicological properties of this 
substance have not been  
                fully investigated. 
        Inhalation:  
                Causes respiratory tract irritation. The toxicological properties of this 
substance have not been  
                fully investigated. 
  

*** SECTION 4 - FIRST AID MEASURES *** 
  



Eyes: 
        Rinse eyes with a large quantity of water for at least 15 minutes, occasionally 
lifting the upper and  
        lower eyelids, consult oculist immediately. 
Skin: 
        Remove contaminated clothing and shoes ASAP, wash affected area with plenty 
of soap and water 
        for at least 15 minutes, consult surgeon immediately. 
Ingestion: 
        Rinse mouth with plenty of milk or water (only if victim is conscious and alert). 
Get medical aid 
        immediately. 
Inhalation: 
        Remove victim from exposure to fresh air immediately, if not breathing, give 
artifical respiration; if 
        breathing is difficult, give medical oxygen. Get medical aid immediately. 
  

*** SECTION 5 - FIRE- FIGHTING MEASURES *** 
  
Special Fire-Fighting Procedures: 
        As material emits toxic fumes under fire conditions, wearing a self-contained 
breathing apparatus in 
        pressure-demand and protecting clothing to prevent contacts from eyes and skin 
is strongly recom- 
        mended. 
Extinguishing Media:  
        carbon dioxide, dry chemical powder or polymer foam. Do not use water, water 
is unsuitable for 
        use on burning material, but may be used to cool containers exposed to heat.     
  

*** SECTION 6 – ACCIDENTAL RELEASE MEASURES *** 
  
General Information:  
        Use proper personal protective apparatus as indicated in Section 8. 
Spills/Leaks: 
        Cover with an inert material (e.g. activated carbon absorbent, sand, earth or dirt), 
then place in 
        suitable and tightly closed containers using non-sparking tools, transport 
outdoors. 
        Avoid open flames or sources of ignition (e.g. pilot lights on gas hot water 
heater). Dispose of in 
        accordance with current laws and regulations. 
  

*** SECTION 7 – HANDLING & STORAGE *** 
  



Handling: 
        Measures indicated in Section 8 should be taken to prevent contacts from skin 
and eyes. Vapors 
        may form explosive mixtures with air, provide suitable air extraction ventilation 
in the work areas. 
        Avoid contact with heat, sparks and flames, smoking should not be permited in 
work areas. 
Storage: 
        Keep away from heat, sparks and flames. Store in a tightly closed and suitable 
container, containers 
        should be stored in a cool and dry place. 
  

*** SECTION 8 – EXPOSURE CONTROLS / PERSONAL PROTECTION *** 
  
Engineering Controls: 
        Use adequate ventilation to keep the vapor concentration in work areas out from 
explosion limits. 
Protective Equipment: 
        Eyes:  
                Wear chemical safety goggles if splashing is possible, wash contaminated 
goggles before reuse. 
        Skin: 
                Wear Compatible chemical-resistant gloves and appropriate protective 
clothing, wash 
                contaminated gloves and clothing before reuse. 
        Inhalation: 
                Do not breath vapors. In confined or poorly ventilated areas, the use of an 
appropriate 
                respiratory protection may be required. 
  

*** SECTION 9 – PHYSICAL & CHEMICAL PROPERTIES *** 
  
Appearance:                                            Clear, impurity & suspended matters free. 
Odour:                                                    Not available                                                     
                      
Melting Point:                                          -61℃ @ 760 mm Hg 
Flash Point:                                             32℃ 
Boiling Point:                                          164-169℃ @ 760 mm Hg 
Specific Gravity (D4

20):                           0.868 
Vapor Pressure:                                       2 mm Hg @ 20℃ 
Vapor Density:                                        4.7 (Air=1) 
Solubility In Water:                                  Insoluble 
  

*** SECTION 10 – STABILITY & REACTIVITY *** 
  



Chemical Stability: 
        Stable under ordinary conditions of use and storage.  
Conditions to Avoid:  
        Heat, sparks, open flames and other sources of ignition. 
Incompatible Materials: 
        Strong oxidizing agents.  
Hazardous Decomposition Products: 
        Carbon monoxide, carbon dioxide, irritating and toxic fumes and gases. 
Hazardous Polymerization: 
        Not available. 
  

*** SECTION 11 – TOXICOLOGICAL INFORMATION *** 
  
Acute Effects:  
        Irritant, irritating to eyes, skin, digestive and respiratory system. 
Toxicity data: 
        LD50 ORL-RAT   4700mg/kg 
RTECS:     
        DT5077000 
  

*** SECTION 12 – ECOLOGICAL INFORMATION *** 
  

General Information:           
        Prevent contamination of soil, ground and surface waters. Do not discharge 
product unmonitored  
        into the environment. 

  
*** SECTION 13 – DISPOSAL CONSIDERATIONS *** 

  
Dispose of in accordance with all national and local environmental regulations. 
      

*** SECTION 14 – TRANSPORT INFORMATION *** 
  

Land Transport (RID/ADR) 
        Shipping Name:           beta pinene 
        Hazard Class:              3 
        UN Number:               2319 
        Packing Group:            III              
Marine Transport (IMDG) 
        Shipping Name:           beta pinene 
        Hazard Class:              3 
        UN Number:               2319 
        Packing Group:            III         
Air Transport (IATA) 
        Shipping Name:           beta pinene 



        Hazard Class:              3 
        UN Number:               2319 
        Packing Group:            III         
  

*** SECTION 15 – REGULATORY INFORMATION *** 
  
European Information: 
        Hazard Symbols:         
                Xi - Irritant  
        Risk Phrases: 
                R 10 - Flammable 
                R 36/37/38 - Irritating to eyes, respiratory system, and skin. 
        Safety Phrases: 
                S 16 – keep away from sources of ignition – No smoking   
                S 23 - Wear suitable protective clothing. 
Hazardous Materials Identification System : 
        Fire: 2           Health: 2          Reactivity: 0         Personal protection: B 
        (Degree of Hazard: 4=Extreme  3=High  2=Moderate  1=Slight  0=Insignificant) 
  

*** SECTION 16 – ADDITIONAL INFORMATION *** 
  
The information contained in this MSDS is believed to be accurate and represent the 
best information currently available to us. We have tried to make the information as 
accurate as possible, however, it must be pointed out that we make no warranty of 
merchantability or any other warranty, expressed or implied. The Jiangxi Province 
Jishui County Hongda Natural Perfume Co., Ltd., disclaims any liability for any 
injury or loss arising from the use of this information or the materials described. Users 
should make their own investigations to determine the suitability of the information 
for their particular applications. In no way shall the company be liable for any claims, 
losses, or damages of any third party or for lost profits or any social, indirect, 
incidental, consequential or exemplary damages, howsoever arising, even if the 
company has been advised of the possibility of such damages.  
 



Material Safety Data Sheet 

(-)-beta-Pinene, 98% 

ACC# 61288  

Section 1 - Chemical Product and Company Identification 

MSDS Name: (-)-beta-Pinene, 98%  

Catalog Numbers: AC150320000, AC150320010, AC150320050, 15032-2500  

Synonyms: Nopinen; Beta-pinene; Pseudopinen.  

Company Identification: 

              Fisher Scientific 

              1 Reagent Lane 

              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  

Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  

For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

18172-67-3 (-)-á-Pinene 98.0  242-060-2 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: colorless liquid. Flash Point: 32 deg C. 

Warning! Flammable liquid and vapor. May cause eye, skin, and respiratory 

tract irritation. The toxicological properties of this material have not been fully 

investigated.  

Target Organs: None.  

 

 

Potential Health Effects  

Eye: May cause eye irritation.  

Skin: May cause skin irritation. Substance is readily absorbed through the skin.  

Ingestion: May cause irritation of the digestive tract. The toxicological properties of 

this substance have not been fully investigated.  



Inhalation: May cause respiratory tract irritation. The toxicological properties of this 

substance have not been fully investigated. Vapors may cause dizziness or 

suffocation.  
Chronic: No information found.  

Section 4 - First Aid Measures  

 

 

Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the 

upper and lower eyelids. Get medical aid immediately.  

Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while 

removing contaminated clothing and shoes. Wash clothing before reuse.  

Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never 

give anything by mouth to an unconscious person. Get medical aid immediately.  

Inhalation: Remove from exposure and move to fresh air immediately. If not 

breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 

aid.  
Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 

General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. 

Vapors may form an explosive mixture with air. Vapors can travel to a source of 

ignition and flash back. During a fire, irritating and highly toxic gases may be 

generated by thermal decomposition or combustion. Will burn if involved in a fire. 

Use water spray to keep fire-exposed containers cool. Containers may explode in the 

heat of a fire. Flammable liquid and vapor.  

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray 

or alcohol-resistant foam. For large fires, use water spray, fog, or alcohol-resistant 

foam. Use water spray to cool fire-exposed containers. Water may be ineffective. Do 

NOT use straight streams of water.  

Flash Point: 32 deg C ( 89.60 deg F)  

Autoignition Temperature: Not available.  

Explosion Limits, Lower:Not available.  

Upper: Not available.  
NFPA Rating: (estimated) Health: 1; Flammability: 3; Instability: 0  

Section 6 - Accidental Release Measures  

 

 

General Information: Use proper personal protective equipment as indicated in 

Section 8.  



Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then 

place in suitable container. Clean up spills immediately, observing precautions in the 

Protective Equipment section. Remove all sources of ignition. Use a spark-proof tool. 
Provide ventilation. A vapor suppressing foam may be used to reduce vapors.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Use with adequate ventilation. Ground 

and bond containers when transferring material. Use spark-proof tools and explosion 

proof equipment. Avoid contact with eyes, skin, and clothing. Empty containers 

retain product residue, (liquid and/or vapor), and can be dangerous. Keep container 

tightly closed. Keep away from heat, sparks and flame. Avoid ingestion and 

inhalation. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose empty 

containers to heat, sparks or open flames.  

Storage: Keep away from heat, sparks, and flame. Keep away from sources of 

ignition. Store in a tightly closed container. Store in a cool, dry, well-ventilated area 
away from incompatible substances. Flammables-area.  

Section 8 - Exposure Controls, Personal Protection  

 

 

Engineering Controls: Use adequate ventilation to keep airborne concentrations 

low.  
Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

(-)-á-Pinene  none listed  none listed  none listed  

 

OSHA Vacated PELs: (-)-á-Pinene: No OSHA Vacated PELs are listed for this 

chemical.  

Personal Protective Equipment  

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as 

described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or 

European Standard EN166.  

Skin: Wear appropriate protective gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  

Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 

approved respirator if exposure limits are exceeded or if irritation or other symptoms 
are experienced.  

Section 9 - Physical and Chemical Properties  



 

 

Physical State: Liquid  

Appearance: clear - colorless  

Odor: None reported.  

pH: Not available.  

Vapor Pressure: Not available.  

Vapor Density: 4.70  

Evaporation Rate:Not available.  

Viscosity: Not available.  

Boiling Point: 165.0 - 167.0 deg C @ 760.00m  

Freezing/Melting Point:- 61.00 - 0.00 deg C  

Decomposition Temperature:Not available.  

Solubility: soluble in alcohol, chloroform and ether  

Specific Gravity/Density:.8590g/cm3  

Molecular Formula:C10H16  
Molecular Weight:136.24  

Section 10 - Stability and Reactivity  

 

 

Chemical Stability: Stable under normal temperatures and pressures.  

Conditions to Avoid: Incompatible materials, ignition sources, excess heat, strong 

oxidants.  

Incompatibilities with Other Materials: Oxidizing agents.  

Hazardous Decomposition Products: Carbon monoxide, carbon monoxide, carbon 

dioxide.  

Hazardous Polymerization: Has not been reported.  

Section 11 - Toxicological Information  

 

 

RTECS#:       

CAS# 18172-67-3 unlisted.  

LD50/LC50: 

Not available. 

 

Carcinogenicity: 

CAS# 18172-67-3: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No information available.  

Teratogenicity: No information available.  

Reproductive Effects: No information available.  

Mutagenicity: No information available.  

Neurotoxicity: No information available.  
Other Studies:  



Section 12 - Ecological Information  

 
No information available.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is 

classified as a hazardous waste. US EPA guidelines for the classification 

determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 

consult state and local hazardous waste regulations to ensure complete and accurate 

classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: TERPENE HYDROCARBONS, N.O.S. 
TERPENE HYDROCARBONS NOS 

(BETA PINENE) 

Hazard Class: 3 3 

UN Number: UN2319 UN2319 

Packing Group: III III 

Additional Info:  FP 32 C 

   

 

Section 15 - Regulatory Information  

 

US FEDERAL 

 

TSCA  

     CAS# 18172-67-3 is listed on the TSCA inventory.  

Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  

Chemical Test Rules 

     None of the chemicals in this product are under a Chemical Test Rule.  

Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  



TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  

CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  

SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  

Section 313      No chemicals are reportable under Section 313.  

Clean Air Act: 

     This material does not contain any hazardous air pollutants.  

     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  

Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under 

the CWA.  

     None of the chemicals in this product are listed as Priority Pollutants under the 

CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the 

CWA.  

OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  

STATE 

     CAS# 18172-67-3 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  

 

California Prop 65 

 

California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 

European Labeling in Accordance with EC Directives 

Hazard Symbols: 

     XI  

Risk Phrases: 

     R 10 Flammable.  

     R 36/37/38 Irritating to eyes, respiratory system and skin.  

 

Safety Phrases: 

     S 16 Keep away from sources of ignition - No smoking.  

     S 23 Do not inhale gas/fumes/vapour/spray.  

     S 33 Take precautionary measures against static discharges.  

     S 37 Wear suitable gloves.  

     S 45 In case of accident or if you feel unwell, seek medical advice  

     immediately (show the label where possible).  

     S 9 Keep container in a well-ventilated place.  

     S 28A After contact with skin, wash immediately with plenty of water  

     .  

 

WGK (Water Danger/Protection) 

     CAS# 18172-67-3: No information available.  

Canada - DSL/NDSL 

     CAS# 18172-67-3 is listed on Canada's DSL List.  

Canada - WHMIS 

     This product has a WHMIS classification of B2, D2B.  



This product has been classified in accordance with the hazard criteria of the 

Controlled Products Regulations and the MSDS contains all of the information 

required by those regulations.  
Canadian Ingredient Disclosure List 

Section 16 - Additional Information  

 

MSDS Creation Date: 12/03/1998  

Revision #4 Date: 11/20/2008  
 
The information above is believed to be accurate and represents the best information currently available to us. 
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users should make their own investigations to 
determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any 
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential 
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.  

 



BETA-PINENE 

CASRN: 127-91-3 

For other data, click on the Table of Contents 

 

Human Health Effects: 

 

Human Toxicity Excerpts:  
/HUMAN EXPOSURE STUDIES/ ... Eight male volunteers were exposed to 450 mg/cu 

m turpentine by inhalation (2 hr, 50 W) in an exposure chamber. ...The mean relative 

uptakes of alpha-pinene, beta-pinene, and 3-carene were 62%, 66%, and 68% 

respectively, of the amount supplied. ... After experimental exposure to turpentine an 

increase in airway resistance was found that differed significantly from results of 

exposure to 3-carene at 10 mg/cu m (P = 0.021) or 450 mg/cu m (P = 0.047). ... ... Acute 

effects show small, if any, interactions between alpha-pinene, beta-pinene, and 3-carene. 

The subjects experienced discomfort in the throat and airways during exposure to 

turpentine and airway resistance was increased after the end of exposure.  
[Filipsson AF; Occup Environ Med 53 (2): 100-5 (1996)] **PEER 

REVIEWED** PubMed Abstract  
 

/SIGNS AND SYMPTOMS/ Absorption of large doses may result in delirium, ataxia, & 

kidney damage. Inhalation may cause palpitation, dizziness, nervous disturbances, chest 

pain, bronchitis, and nephritis. /Pinene/  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3243] **PEER REVIEWED**  
 

/SIGNS AND SYMPTOMS/ Harmful by inhalation, in contact with skin and if 

swallowed. Irritating to eyes, respiratory system and skin. May cause sensitization by 

skin contact. Harmful: may cause lung damage if swallowed. /(-)-Beta-pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

/CASE REPORTS/ A patient attempting suicide ingested 400-500 mL pine oil and was 

admitted to the clinic. Since more than the lethal dose had been ingested hemoperfusions 

with activated charcoal and amberlite and a hemodialysis were performed. The 

composition of the ingested pine oil was determined by gas chromatography/mass 

spectrometry. Four monoterpenes were identified: 57% alpha-pinene, 8% beta-pinene, 

26% carene, 6% limonene and 3% other hydrocarbons. The blood and urine monoterpene 

concentrations were continuously monitored. The data suggest that monoterpenes are 

poorly resorbed in the gastrointestinal tract. The resorbed portion of the hydrocarbons 

cumulates in the lipophilic body compartments and is slowly metabolized and then 

excreted by the kidneys. The main metabolic pathways are hydration, hydroxylation, 

rearrangement, and acetylation. Five metabolites were identified.  
[Koppel C et al; Arch Toxicol 49 (1): 73-8 (1981)] **PEER REVIEWED** 

PubMed Abstract  

 

/EPIDEMIOLOGY STUDIES/ ... To study work exposure and respiratory symptoms in 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8777445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7325802


New Zealand plywood mill workers ... personal inhalable dust (n = 57), bacterial 

endotoxin (n = 20), abietic acid (n = 20), terpene (n = 20) and formaldehyde (n = 22) 

measurements were taken and a respiratory health questionnaire was administered to 112 

... workers. ... Twenty-six percent of the dust exposures exceeded 1 mg/cu m, however, 

none of the samples exceeded the legal limit of 5 mg/cu m (geometric mean (GM) = 0.7 

mg/m(3), geometric standard deviation (GSD) = 1.9). Workers in the composer area 

(where broken sheets are joined together) were significantly (P < 0.01) more highly 

exposed. Endotoxin levels were low to moderate (GM = 23.0 EU/cu m, GSD = 2.8). 

Abietic acid levels ranged from 0.3 to 2.4 ug/cu m (GM = 0.7 ug/cu m, GSD = 1.8) and 

were significantly (P < 0.05) higher for workers in the composer area of the process. 

Geometric mean levels of alpha-pinene, beta-pinene and Delta(3)-carene were 1.0 (GSD 

= 2.7), 1.5 (GSD = 2.8) and 0.1 (GSD = 1.4), respectively, and alpha-pinene and beta-

pinene levels were significantly (P < 0.001) higher for workers in the 'green end' of the 

process, up to and including the veneer dryers. Formaldehyde levels ranged from 0.01 to 

0.74 mg/cu m (GM = 0.08 mg/cu m (= 0.06 ppm), GSD = 3.0). Asthma symptoms were 

more common in plywood mill workers (20.5%, n = 112) than in the general population 

(12.8%, n = 415, adjusted OR (95% CI) = 1.5 (0.9-2.8)). Asthma symptoms were 

associated with duration of employment and were reported to lessen or disappear during 

holidays. No clear association with any of the measured exposures was found, with the 

exception of formaldehyde, where workers with high exposure reported more asthma 

symptoms (36.4%) than low exposed workers (7.9%, adjusted OR (95% CI) = 4.3 (0.7-

27.7))...  
[Fransman W et al; Ann Occup Hyg 47 (4): 287-95 (2003)] **PEER 

REVIEWED** PubMed Abstract  

 

 

Skin, Eye and Respiratory Irritations:  
Irritating to eyes, respiratory system and skin... /(-)-Beta-pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

...Irritant to skin and mucous membranes  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3243] **PEER REVIEWED**  

 

 

Probable Routes of Human Exposure:  
Occupationally, workers should be protected from inhaling pinene vapors and from direct 

skin contact. /Pinene/  
[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and 

Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New 

York, NY: John Wiley & Sons Inc., 1993-1994., p. 1289] **PEER 

REVIEWED**  
 

NIOSH (NOES Survey 1981-1983) has statistically estimated that 77,244 workers 

(13,763 of these were female) were potentially exposed to beta-pinene in the US(1). 

Occupational exposure to beta-pinene may occur through inhalation and dermal contact 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12765869


with this compound at workplaces where beta-pinene is produced or used(SRC). 

Monitoring and use data indicate that the general population may be exposed to beta-

pinene via inhalation of ambient air and dermal contact with this compound or other 

products containing beta-pinene(SRC).  
[(1) NIOSH; NOES. National Occupational Exposure Survey conducted from 

1981-1983. Estimated numbers of employees potentially exposed to 

specific agents by 2-digit standard industrial classification (SIC). 

Available at http://www.cdc.gov/noes/ as of Sept 25, 2008.] **PEER 

REVIEWED**  
 

beta-Pinene median concentration levels for children who attended two inner-city schools 

in Minneapolis, MN were reported as 0.1, 0.1 and 2.5 ug/cu m outdoors, indoors at 

school and indoors at home, respectively, during winter, 2000; levels for spring 2000 

were 0.1, 0.1 and 1.5 ug/cu m, respectively(1). Pinene concentration, both alpha- and 

beta- combined, ranged from not detected (2 mg/cu m) to 193 mg/cu m in workplace air 

from a thermomechanical pulp production plant(2). beta-Pinene workroom air level in 

Swedish saw sheds of sawmills processing Norway spruce (Picea abies) and Scots pine 

(Pinus sylvestris) were reported at 6.3% relative to total terpene concentration during 

sawing of Scot's pine(3). Danish workers picking up household waste are susceptible 

because garden waste carried by garbage trucks emits beta-pinene into the surrounding 

air(4).  
[(1) Adgate JL et al; Environ Health Perspect 112: 1386-92 (2004) (2) 

Goyer N; Appl Occup Environ Hyg 9: 428-32 (1994) (3) Svedberg U, Galle 

B; Appl Occup Environ Hyg 15: 686-94 (2000) (4) Wilkins K, Larsen K; 

Chemosphere 32: 2049-55 (1996)] **PEER REVIEWED**  
 

 

Average Daily Intake:  
Consumption: Annual 7833.33 lbs; Individual: 0.006638 mg/kg/day  
[Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 5th 

ed.Boca Raton, FL 2005, p. 1586] **PEER REVIEWED**  
 

 

Minimum Fatal Dose Level:  
3. 3= MODERATELY TOXIC: PROBABLE ORAL LETHAL DOSE (HUMAN) 0.5-5 

G/KG, BETWEEN 1 OUNCE & 1 PINT (OR 1 LB) FOR 70 KG PERSON (150 LB). 

/PINENE/  
[Gosselin, R.E., H.C. Hodge, R.P. Smith, and M.N. Gleason. Clinical 

Toxicology of Commercial Products. 4th ed. Baltimore: Williams and 

Wilkins, 1976., p. II-170] **PEER REVIEWED**  
 

About 150 mL may constitute a human oral fatal dose. /Pinene/  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3242] **PEER REVIEWED**  

 

 

Emergency Medical Treatment: 
 

http://www.cdc.gov/noes/


 

Emergency Medical Treatment:  

EMT Copyright Disclaimer: 
Portions of the POISINDEX(R) and MEDITEXT(R) database have been provided here 

for general reference. THE COMPLETE POISINDEX(R) DATABASE OR 

MEDITEXT(R) DATABASE SHOULD BE CONSULTED FOR ASSISTANCE IN 

THE DIAGNOSIS OR TREATMENT OF SPECIFIC CASES. The use of the 

POISINDEX(R) and MEDITEXT(R) databases is at your sole risk. The POISINDEX(R) 

and MEDITEXT(R) databases are provided "AS IS" and "as available" for use, without 

warranties of any kind, either expressed or implied. Micromedex makes no representation 

or warranty as to the accuracy, reliability, timeliness, usefulness or completeness of any 

of the information contained in the POISINDEX(R) and MEDITEXT(R) databases. ALL 

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE OR USE ARE HEREBY EXCLUDED. Micromedex does 

not assume any responsibility or risk for your use of the POISINDEX(R) or 

MEDITEXT(R) databases. Copyright 1974-2011 Thomson MICROMEDEX. All Rights 

Reserved. Any duplication, replication, "downloading," sale, redistribution or other use 

for commercial purposes is a violation of Micromedex' rights and is strictly prohibited. 

The following Overview, *** TURPENTINE OIL ***, is relevant for this HSDB record 

chemical. 

Life Support: 
   o   This overview assumes that basic life support measures 

       have been instituted. 

Clinical Effects: 
  0.2.1 SUMMARY OF EXPOSURE 

   0.2.1.1 ACUTE EXPOSURE 

     A)  WITH POISONING/EXPOSURE 

      1)  INGESTION - Ingestion is the most significant route of 

          exposure. Turpentine oil is readily absorbed. 

       a)  SYMPTOMS - Turpentine produces the following: 

           burning, abdominal pain, vomiting, diarrhea, 

           tachycardia, dyspnea, cyanosis and fever. Severe 

           ingestions can cause glycosuria, hematuria, 

           albuminuria, anuria, excitement, delirium, ataxia, 

           vertigo, stupor, seizures and coma. Death is usually 

           due to respiratory failure. 

       b)  ONSET - usually 2 to 3 hours for systemic toxicity to 

           develop. 

       c)  DURATION - GI and CNS symptoms generally resolve 

           within 12 hours in patients moderately exposed. 

      2)  INHALATION - High vapor concentrations can cause 

          mucous membrane irritation, hyperpnea, vertigo, 

          tachycardia, headache, hallucinations, distorted 

          perceptions, and seizures. Nephritis has been reported 

          by some investigators as a result of acute or chronic 

          vapor inhalation. Absence of renal effects from 

          turpentine vapor exposure has also been reported. 

       a)  Aspiration of turpentine following ingestion can 



           occur, resulting in chemical pneumonitis and 

           pulmonary edema. 

      3)  DERMAL/INJECTION - Topical application produces a 

          rubefacient effect, with redness, warmth, blisters and 

          burns. Long term or repeated exposure can result in 

          irritation. Some turpentine preparations cause contact 

          dermatitis. Turpentine can be absorbed through the 

          skin. 

       a)  Subcutaneously injected turpentine can cause fever, 

           cellulitis and sterile abscess. Pulmonary edema and 

           local tissue inflammatory responses have occurred 

           from turpentine administered either IV or as a 

           vaginal douche. 

      4)  EYE - Ocular exposure to liquid turpentine causes 

          conjunctivitis, lid edema, and blepharospasm. Allergy 

          has been reported. High vapor concentrations produce 

          irritation. 

  0.2.3 VITAL SIGNS 

  0.2.6 RESPIRATORY 

   0.2.6.1 ACUTE EXPOSURE 

     A)  WITH POISONING/EXPOSURE 

      1)  Inhalation of vapors may produce respiratory 

          irritation. Aspiration pneumonitis, pulmonary 

          necrosis, pneumatocele or pulmonary edema has 

          developed after ingestion, IV injection, or the use of 

          turpentine as a vaginal douche. 

  0.2.7 NEUROLOGIC 

   0.2.7.1 ACUTE EXPOSURE 

     A)  WITH POISONING/EXPOSURE 

      1)  Headache and dizziness may occur with vapor exposure. 

          Seizures may develop after large ingestions. CNS 

          depression including coma may occur following 

          turpentine ingestion. 

  0.2.20 REPRODUCTIVE HAZARDS 

    A)  The use of turpentine and water as a vaginal douche has 

        resulted in abortion. 

  0.2.21 CARCINOGENICITY 

   0.2.21.1 IARC CATEGORY 

     A)  IARC Carcinogenicity Ratings for CAS8006-64-2 (IARC 

         Working Group on the Evaluation of Carcinogenic Risks 

         to Humans, 2006; IARC Working Group on the Evaluation 

         of Carcinogenic Risks to Humans, 2007; IARC Working 

         Group on the Evaluation of Carcinogenic Risks to 

         Humans, 2010; IARC Working Group on the Evaluation of 

         Carcinogenic Risks to Humans, 2010a; IARC Working Group 

         on the Evaluation of Carcinogenic Risks to Humans, 

         2008; IARC, 2004): 

      1)  Not Listed 

   0.2.21.2 HUMAN OVERVIEW 

     A)  Chronic turpentine exposure may lead to an increased 

         risk of respiratory cancer when the duration of 

         exposure exceeds 5 years (HSDB , 2000). 

  0.2.22 GENOTOXICITY 

    A)  At the time of this review, no genetic effects 

        information were available. 

Laboratory: 



   A)  No specific lab work (CBC, electrolytes, urinalysis) is 

       needed unless otherwise clinically indicated. 

Treatment Overview: 
  0.4.2 ORAL EXPOSURE 

    A)  Activated charcoal may cause vomiting and aspiration. It 

        should be reserved for patients with large ingestions or 

        significant coingestants. Protect patients airway with a 

        cuffed endotracheal tube. 

     1)  ACTIVATED CHARCOAL: Administer charcoal as a slurry 

         (240 mL water/30 g charcoal). Usual dose: 25 to 100 g 

         in adults/adolescents, 25 to 50 g in children (1 to 12 

         years), and 1 g/kg in infants less than 1 year old. 

    B)  SEIZURES: Administer a benzodiazepine IV; DIAZEPAM 

        (ADULT: 5 to 10 mg, repeat every 10 to 15 min as needed. 

        CHILD: 0.2 to 0.5 mg/kg, repeat every 5 min as needed) 

        or LORAZEPAM (ADULT: 2 to 4 mg; CHILD: 0.05 to 0.1 

        mg/kg). 

     1)  Consider phenobarbital or propofol if seizures recur 

         after diazepam 30 mg (adults) or 10 mg (children > 5 

         years). 

     2)  Monitor for hypotension, dysrhythmias, respiratory 

         depression, and need for endotracheal intubation. 

         Evaluate for hypoglycemia, electrolyte disturbances, 

         hypoxia. 

  0.4.4 EYE EXPOSURE 

    A)  DECONTAMINATION: Irrigate exposed eyes with copious 

        amounts of room temperature water for at least 15 

        minutes. If irritation, pain, swelling, lacrimation, or 

        photophobia persist, the patient should be seen in a 

        health care facility. 

  0.4.5 DERMAL EXPOSURE 

    A)  OVERVIEW 

     1)  DECONTAMINATION: Remove contaminated clothing and wash 

         exposed area thoroughly with soap and water. A 

         physician may need to examine the area if irritation or 

         pain persists. 

Range of Toxicity: 
   A)  ADULT - A dose of 120 to 180 milliliters may be fatal if 

       no treatment is obtained. 

   B)  PEDIATRIC - A dose of 15 milliliters was fatal in a 

       2-year-old child; however, benzene was present in the 

       mixture. Children have survived ingestions of 2 to 3 

       ounces. 

 
[Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, 

CO, 2011; CCIS Volume 148, edition expires Aug, 2011. Hall AH & Rumack 

BH (Eds): TOMES(R) Information System Micromedex, Inc., Englewood, CO, 

2011; CCIS Volume 148, edition expires Aug, 2011.] **PEER REVIEWED**  
 

 

Antidote and Emergency Treatment:  
Immediate first aid: Ensure that adequate decontamination has been carried out. If patient 



is not breathing, start artificial respiration, preferably with a demand valve resuscitator, 

bag-valve-mask device, or pocket mask, as trained. Perform CPR if necessary. 

Immediately flush contaminated eyes with gently flowing water. Do not induce vomiting. 

If vomiting occurs, lean patient forward or place on the left side (head-down position, if 

possible) to maintain an open airway and prevent aspiration. Keep patient quiet and 

maintain normal body temperature. Obtain medical attention. /Turpentine, terpenes, and 

related compounds/  
[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care 

For Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. 

Louis, MO 2005, p. 244] **PEER REVIEWED**  
 

Basic treatment: Establish a patent airway (oropharyngeal or nasopharyngeal airway, if 

needed). Suction if necessary. Watch for signs of respiratory insufficiency and assist 

ventilations if necessary. Administer oxygen by nonrebreather mask at 10 to 15 L/min. 

Monitor for pulmonary edema and treat if necessary ... . Anticipate seizures and treat if 

necessary ... . For eye contamination, flush eyes immediately with water. Irrigate each 

eye continuously with 0.9% saline (NS) during transport ... . Do not use emetics. For 

ingestion, rinse mouth and administer 5 ml/kg up to 200 ml of water for dilution if the 

patient can swallow, has a strong gag reflex, and does not drool. /Turpentine, terpenes, 

and related compounds/  
[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care 

For Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. 

Louis, MO 2005, p. 244] **PEER REVIEWED**  
 

Advanced treatment: Consider orotracheal or nasotracheal intubation for airway control 

in the patient who is unconscious, has severe pulmonary edema, or is in severe 

respiratory distress. Positive- pressure ventilation techniques with a bag-valve-mask 

device may be beneficial. Consider drug therapy for pulmonary edema ... . Monitor 

cardiac rhythm and treat arrhythmias as necessary ... . Start IV administration of D5W 

/SRP: "To keep open", minimal flow rate/. Use 0.9% saline (NS) or lactated Ringer's 

(LR) if signs of hypovolemia are present. For hypotension with signs of hypovolemia, 

administer fluid cautiously. Watch for signs of fluid overload ... .Treat seizures with 

diazepam or lorazepam ... . Use proparacaine hydrochloride to assist eye irrigation ... . 

/Turpentine, Terpenes, and related compounds/  
[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care 

For Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. 

Louis, MO 2005, p. 245] **PEER REVIEWED**  
 

 

Animal Toxicity Studies: 
 

 

Non-Human Toxicity Excerpts:  
/LABORATORY ANIMALS: Acute Exposure/ ...Irritant to skin and mucous membranes 

... May cause dermal eruption & occasional benign tumors. /Pinene/  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3244] **PEER REVIEWED**  



 

/LABORATORY ANIMALS: Acute Exposure/ ...A toxicity study of each of the major 

fragrant components of myoga /a fragrant plant cultivated throughout Japan/ using acute 

dermal irritation assays and the Guinea-Pig Maximization test (GPMT) /was conducted/ 

...to probe the mechanism of allergic contact dermatitis /from this plant/. In acute dermal 

irritation assays, alpha-pinene, beta-pinene and limonene showed positive responses at 

concentrations of 4%; limonene oxide at 20% and myoga showed a positive response at 

concentrations of 100%. From the results of the GPMT, according to Kligman scores, 

limonene oxide was identified as an extreme skin sensitizer and myoga as a mild skin 

sensitizer. The results of the present study show that R-(+)-limonene is the most 

important allergen amongst the chemical components of myoga, and /was considered/ ... 

to be the reason why myoga cultivators experience allergic contact dermatitis.  
[Wei Q et al; J Occup Health 48 (6): 480-6 (2006)] **PEER REVIEWED** 

PubMed Abstract  

 

/GENOTOXICITY/ The Ames reverse mutation assay of beta-pinene was conducted at 

concentrations of 0, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, and 5.0 uL/plate using TA100, TA98, 

TA1538, TA1537 and TA1535 with or without Aroclor induced rat liver microsomal 

enzyme preparations. Doses were selected based on a preliminary toxicity study of 14 

doses ranging from 0.02 to 150.0 uL/plate using strain TA100. The test substance was 

completely toxic at doses at and above 4.69 uL/plate. DMSO was used as the solvent and 

the negative control. ... beta-Pinene did not exhibit nutagenic activity at any dose level 

tested.  
[The Flavor and Fragrance High Production Volume Consortia; Revised 

Robust Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA 

under the HPV Challenge Program. p.155 (November 9, 2006). Available 

from, as of October 8, 2008: 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm **PEER 

REVIEWED**  
 

/GENOTOXICITY/ The Ames reverse mutation assay of beta-pinene was conducted at 

concentrations up to 5000 ug/plate using TA1535, TA1537, TA1538, TA98 and TA100 

with and without Aroclor induced rat liver microsomal enzyme preparations. After 2 days 

incubation at 37 deg C, revertant colonies were counted. There was no evidence of 

mutagenicity.  
[The Flavor and Fragrance High Production Volume Consortia; Revised 

Robust Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA 

under the HPV Challenge Program. p.156 (November 9, 2006). Available 

from, as of October 8, 2008: 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm **PEER 

REVIEWED**  
 

/GENOTOXICITY/ The Ames reverse mutation assay of beta-pinene was conducted at 

concentrations of 0.03, 0.3, 3 and 30 umoles/plate (4.08, 40.8, 408 and 4080 ug/plate) 

using TA98 and TA100 with and without Aroclor induced rat liver microsomal enzyme 

preparations. The solvent used was ethanol and the cytotoxic concentration was >3 

umoles/plate. No mutagenic activity was observed.  
[The Flavor and Fragrance High Production Volume Consortia; Revised 

Robust Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA 

under the HPV Challenge Program. p.156-7 (November 9, 2006). Available 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=17179641
http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm
http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm


from, as of October 8, 2008: 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm **PEER 

REVIEWED**  
 

/GENOTOXICITY/ A sister chromatid exchange (SCE) assay of beta-pinene was 

conducted in Chinese hamster ovary (CHO K-1) cells at concentrations of 0, 3.3, 10, 

33.3, 100, 333 and 1000 uM. The solvent was DMSO. The CHO K-1 cells were exposed 

to 0.15 micromolar mitomycin C for 21 hrs and cultured with the test substance for 1 cell 

cycle. beta-Pinene did not induce SCEs in CHO cells.  
[The Flavor and Fragrance High Production Volume Consortia; Revised 

Robust Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA 

under the HPV Challenge Program. p.160 (November 9, 2006). Available 

from, as of October 8, 2008: 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm **PEER 

REVIEWED**  

 

/OTHER TOXICITY INFORMATION/ To clarify the existence of a receptor protein for 

sensory irritants in trigeminal nerve endings, D- (i.e. (+)) and L- (i.e. (-)) enantiomers of 

alpha- and beta-pinene as models of nonreactive chemicals were evaluated for their 

potency in outbred OF1 and NIH/S mice using ASTM E981-84 bioassay. All pinenes 

possess sensory irritation properties and also induced sedation and signs of anesthesia but 

had no pulmonary irritation effects. According to the ratio of RD50 (i.e. concentration 

which causes a 50% decrease in respiratory rate,f) and vapor pressure (Po), all pinenes 

are nonreactive chemicals. For nonreactive chemicals, Po and olive oil-gas partition 

(Loil) can be used to estimate their potency as sensory irritant. Thus, for enantiomers 

with identical physicochemical properties, the estimated RD50 values are the same. In 

addition, although alpha- and beta-pinene do not have identical Po and Loil values, their 

estimated potencies are quite close. However, the experimental results showed that D-

enantiomers of pinenes were the most potent as sensory irritants and a difference in 

potency also exists between alpha- and beta-pinene. RD50 for D-enantiomers of alpha- 

and beta-pinene were almost equal, 1053 ppm and 1279 ppm in OF1 strain and 1107 ppm 

and 1419 ppm in NIH/S strain, respectively. Values differed by a factor of approximately 

4 to 5 from L-beta-pinene for which the RD50 was 4663 ppm in OF1 and 5811 ppm in 

NIH/S mice. RD50 could not be determined for L-alpha-pinene; this pinene was almost 

inactive. D-alpha-pinene seems to best fit the receptor because its experimental RD50 

was one-half of the estimated value while for D-beta-pinene those values were equal. On 

the contrary, L-beta-pinene was about 3 to 4 times less potent than estimated. L-alpha-

pinene was only slightly active although it was estimated to be as potent as D-alpha-

pinene. The remarkable difference in potency between L-enantiomers is most likely due 

to a structural difference between alpha- and beta-pinene: the more flexible beta-pinene 

can bend to fit into the receptor better than the rigid alpha-pinene. The results showed 

that the commonly used physicochemical descriptors cannot fully explain the potency of 

these chemicals; their three-dimensional structure should also be considered. Because of 

the stereospecificity of pinenes, a target site for nonreactive sensory irritants is most 

likely a receptor protein containing a chiral lipophilic pocket.  
[Kasanen JP et al; Arch Toxicol 72 (8): 514-23 (1998)] **PEER 

REVIEWED** PubMed Abstract  
 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm
http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9765067


 

Non-Human Toxicity Values:  
LD50 Rat (Wistar) oral >5000 mg/kg  
[The Flavor and Fragrance High Production Volume Consortia; Revised 

Robust Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA 

under the HPV Challenge Program. p.141 (November 9, 2006). Available 

from, as of October 8, 2008: 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm **PEER 

REVIEWED**  
 

LD50 Rat oral 4700 mg/kg  
[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial 

Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. 

Hoboken, NJ. 2004., p. 3099] **PEER REVIEWED**  

 

LD50 Rabbit (New Zealand white) dermal (24 hr application) >5000 mg/kg  
[The Flavor and Fragrance High Production Volume Consortia; Revised 

Robust Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA 

under the HPV Challenge Program. p.145 (November 9, 2006). Available 

from, as of October 8, 2008: 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm **PEER 

REVIEWED**  
 

 

Ecotoxicity Values:  
LC50; Species: Green algae; Concentration: 1.44 mg/L for 48 hr /Conditions of bioassay 

not specified in source examined/  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: beta-Pinene (127-91-3). Available from, 

as of October 13, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

REVIEWED**  
 

LC50; Species: Daphnia magna (Water flea); Conditions: freshwater, static, 20.1 deg C, 

pH 7.90 + or -0.05, oxygen concentration 8.2 mg/mL; Concentration: 1.25 mg/L for 48 hr 

/99% pure 1S(-)-isover. Measured purity 97%/  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: beta-Pinene (127-91-3). Available from, 

as of October 13, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

REVIEWED**  

 

LC50; Species: Oncorhynchus mykiss (Rainbow trout, age 1-4 days); Conditions: 

freshwater, flow through, 10-11 deg C, pH 8.2, hardness 100 mg/L CaCO3, dissolved 

oxygen 90%; Concentration: 1400 ug/L for 60 days /99% purity/  
[Passino-Reader DR et al; J.Gt.Lakes Res. 21(3):373-383 (1995) 

Available from, as of August 26, 2008: 

http://cfpub.epa.gov/ecotox/quick_query.htm **PEER REVIEWED**  
 

LC50; Species: Oncorhynchus mykiss (Rainbow trout, age 1-7 days); Conditions: 

freshwater, flow through, 10-11 deg C, pH 8.2, hardness 100 mg/L CaCO3, dissolved 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm
http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm
http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069
http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069
http://cfpub.epa.gov/ecotox/quick_query.htm


oxygen 90%; Concentration: 930 ug/L for 60 days (95% confidence interval: 820-1000 

ug/L) /99% purity/  
[Passino-Reader DR et al; J.Gt.Lakes Res. 21(3):373-383 (1995) 

Available from, as of August 26, 2008: 

http://cfpub.epa.gov/ecotox/quick_query.htm **PEER REVIEWED**  
 

LC50; Species: Pimephales promelas (Fathead minnow); Conditions: freshwater, semi-

static, 24.2 deg C, pH 7.60 + or -0.1, oxygen concentration 6.6 mg/mL; Concentration: 

0.50 mg/L for 96 hr /99% pure 1S(-)-isover. Measured purity 97%/  
[USEPA; High Production Volume Information System (HPVIS). Detailed 

Chemical Results Chemical Name: beta-Pinene (127-91-3). Available from, 

as of October 13, 2008: 

http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069 **PEER 

REVIEWED**  
 

 

Metabolism/Pharmacokinetics: 
 

 

Metabolism/Metabolites:  
The biotransformation of (+)-, (-)-, and (+-)-alpha-pinenes, (-)-beta-pinene (nopinene), (-

)-cis-pinane, (+)-3-carene, (-)-cis-carane, myrcene, and p-cymene in rabbits was 

investigated. The major metabolites were as follows: (-)-trans-verbenol from (+)-, (-)-, 

and (+/-)-alpha-pinenes; (-)-10-pinanol and (-)-1-p-menthene-7,8-diol from (-)-beta-

pinene; (-)-alpha-terpineol and (-)-trans-sobrerol from (-)-cis-pinane; (-)-m-mentha-4,6-

dien-8-ol, 3-caren-9-ol, (-)-3-carene-9-carboxylic acid, and 3-carene-9,10-dicarboxylic 

acid from (+)-3-carene; carane-9,10-dicarboxylic acid from (-)-cis-carane; and myrcene-

3(10)-glycol, myrcene-1,2-glycol, uroterpenol, and p-cymene-9-carboxylic acid from p-

cymene. These metabolisms include allylic oxidation, epoxidation, stereoselective gem-

dimethyl hydroxylation and its oxidation, cleavage of a conjugated double bond by 

epoxidation, and regioselective oxidation, some of which are not found usually in 

chemical reactions, and due to which various new compounds were determined. This 

biotransformation of the monoterpene hydrocarbons gave some insect pheromones in 

high yield.  
[Ishidata T et al; J Pharm Sci 70 (4): 406-15 (1981) Apr;70(4):406-15] 

**PEER REVIEWED** PubMed Abstract  
 

 

Absorption, Distribution & Excretion:  
Pinene is easily absorbed through the pulmonary system, the skin, and the intestine. 

/Pinene/  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3243] **PEER REVIEWED**  
 

Following immersion of young pigs & one human subject for 30 minutes in baths 

containing 150 mL of a pine-oil mixture (Fichtennadel-Latschenkieferol Kneipp) in 450 

L of water, alpha- & beta-pinene & limonene (components of Latschenkieferol) were 

detected in exhaled air within 20 minutes reaching maximum levels 50-75 minutes after 

http://cfpub.epa.gov/ecotox/quick_query.htm
http://iaspub.epa.gov/oppthpv/quicksearch.display?pChem=101069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7229954


start of the bath & remaining detectable after 1 day.  
[Opdyke, D.L.J. (ed.). Monographs on Fragrance Raw Materials. New York: 

Pergamon Press, 1979., p. 650] **PEER REVIEWED**  

 

 

Interactions:  
Beta-pinene vaporized from turpentine had no effect on hexobarbital sleeping time or 

parathion mortality in male rats, but increased heptachlor mortality and benzpyrene 

hydroxylation.  
[SPERLING F ET AL; CHANGES IN LD50 OF PARATHION AND HEPTACHLOR 

FOLLOWING TURPENTINE PRETREATMENT; ENVIRON RES 5(2) 164 (1972)] **PEER 

REVIEWED**  
 

 

Pharmacology: 
 

 

Interactions:  
Beta-pinene vaporized from turpentine had no effect on hexobarbital sleeping time or 

parathion mortality in male rats, but increased heptachlor mortality and benzpyrene 

hydroxylation.  
[SPERLING F ET AL; CHANGES IN LD50 OF PARATHION AND HEPTACHLOR 

FOLLOWING TURPENTINE PRETREATMENT; ENVIRON RES 5(2) 164 (1972)] **PEER 

REVIEWED**  
 

 

Minimum Fatal Dose Level:  
3. 3= MODERATELY TOXIC: PROBABLE ORAL LETHAL DOSE (HUMAN) 0.5-5 

G/KG, BETWEEN 1 OUNCE & 1 PINT (OR 1 LB) FOR 70 KG PERSON (150 LB). 

/PINENE/  
[Gosselin, R.E., H.C. Hodge, R.P. Smith, and M.N. Gleason. Clinical 

Toxicology of Commercial Products. 4th ed. Baltimore: Williams and 

Wilkins, 1976., p. II-170] **PEER REVIEWED**  

 

About 150 mL may constitute a human oral fatal dose. /Pinene/  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3242] **PEER REVIEWED**  

 

 

Environmental Fate & Exposure: 
 

 

Environmental Fate/Exposure Summary:  
beta-Pinene's production and use as an intermediate for perfumes and flavorings, in 

polyterpene resins, and as a fragrance ingredient may result in its release to the 

environment through various waste streams. beta-Pinene is a natural hydrocarbon 

emission product from softwood trees, in particular spruce. If released to air, a vapor 

pressure of 2.93 mm Hg at 25 deg C indicates beta-pinene will exist solely as a vapor in 



the atmosphere. Vapor-phase beta-pinene will be degraded in the atmosphere by reaction 

with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is 

estimated to be 4.9 hours. Vapor-phase beta-pinene will be degraded in the atmosphere 

by reaction with ozone; the half-life for this reaction is about 23 hours. beta-Pinene does 

not contain chromophores that absorb at wavelengths >290 nm and therefore is not 

expected to be susceptible to direct photolysis by sunlight. If released to soil, beta-pinene 

is expected to have slight mobility based upon an estimated Koc of 4,400. Volatilization 

from moist soil surfaces is expected to be an important fate process based upon an 

estimated Henry's Law constant of 0.16 atm-cu m/mole. However, adsorption to soil is 

expected to attenuate volatilization. beta-Pinene may volatilize from dry soil surfaces 

based upon its vapor pressure. Biodegradation data were not available. However, by 

analogy to alpha-pinene which reached 95% of its theoretical BOD using activated sludge 

in the Japanese MITI test, biodegradation may be an important environmental fate 

process for beta-pinene. If released into water, beta-pinene is expected to adsorb to 

suspended solids and sediment based upon the estimated Koc. Volatilization from water 

surfaces is expected to be an important fate process based upon this compound's 

estimated Henry's Law constant. Estimated volatilization half-lives for a model river and 

model lake are 3 hours and 5 days, respectively. However, volatilization from water 

surfaces is expected to be attenuated by adsorption to suspended solids and sediment in 

the water column. The estimated volatilization half-life from a model pond is 340 days if 

adsorption is considered. An estimated BCF of 320 suggests the potential for 

bioconcentration in aquatic organisms is high, provided the compound is not metabolized 

by the organism. Hydrolysis is not expected to be an important environmental fate 

process since this compound lacks functional groups that hydrolyze under environmental 

conditions. Occupational exposure to beta-pinene may occur through inhalation and 

dermal contact with this compound at workplaces where beta-pinene is produced or used. 

Monitoring and use data indicate that the general population may be exposed to beta-

pinene via inhalation of ambient air and dermal contact with this compound or other 

products containing beta-pinene. (SRC)  
**PEER REVIEWED**  
 

 

Probable Routes of Human Exposure:  
Occupationally, workers should be protected from inhaling pinene vapors and from direct 

skin contact. /Pinene/  
[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and 

Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New 

York, NY: John Wiley & Sons Inc., 1993-1994., p. 1289] **PEER 

REVIEWED**  

 

NIOSH (NOES Survey 1981-1983) has statistically estimated that 77,244 workers 

(13,763 of these were female) were potentially exposed to beta-pinene in the US(1). 

Occupational exposure to beta-pinene may occur through inhalation and dermal contact 

with this compound at workplaces where beta-pinene is produced or used(SRC). 

Monitoring and use data indicate that the general population may be exposed to beta-

pinene via inhalation of ambient air and dermal contact with this compound or other 

products containing beta-pinene(SRC).  
[(1) NIOSH; NOES. National Occupational Exposure Survey conducted from 



1981-1983. Estimated numbers of employees potentially exposed to 

specific agents by 2-digit standard industrial classification (SIC). 

Available at http://www.cdc.gov/noes/ as of Sept 25, 2008.] **PEER 

REVIEWED**  

 

beta-Pinene median concentration levels for children who attended two inner-city schools 

in Minneapolis, MN were reported as 0.1, 0.1 and 2.5 ug/cu m outdoors, indoors at 

school and indoors at home, respectively, during winter, 2000; levels for spring 2000 

were 0.1, 0.1 and 1.5 ug/cu m, respectively(1). Pinene concentration, both alpha- and 

beta- combined, ranged from not detected (2 mg/cu m) to 193 mg/cu m in workplace air 

from a thermomechanical pulp production plant(2). beta-Pinene workroom air level in 

Swedish saw sheds of sawmills processing Norway spruce (Picea abies) and Scots pine 

(Pinus sylvestris) were reported at 6.3% relative to total terpene concentration during 

sawing of Scot's pine(3). Danish workers picking up household waste are susceptible 

because garden waste carried by garbage trucks emits beta-pinene into the surrounding 

air(4).  
[(1) Adgate JL et al; Environ Health Perspect 112: 1386-92 (2004) (2) 

Goyer N; Appl Occup Environ Hyg 9: 428-32 (1994) (3) Svedberg U, Galle 

B; Appl Occup Environ Hyg 15: 686-94 (2000) (4) Wilkins K, Larsen K; 

Chemosphere 32: 2049-55 (1996)] **PEER REVIEWED**  
 

 

Average Daily Intake:  
Consumption: Annual 7833.33 lbs; Individual: 0.006638 mg/kg/day  
[Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 5th 

ed.Boca Raton, FL 2005, p. 1586] **PEER REVIEWED**  

 

 

Natural Pollution Sources:  
THE ESSENTIAL OIL OF A SARDINIAN SAMPLE OF MYRTUS COMMUNIS 

WAS EXAMINED BY GAS-LIQUID CHROMATOGRAPHY-MASS 

SPECTROMETRY (GLC-MS); 22 PEAKS WERE SEPARATED, FOR WHICH THE 

MASS SPECTRA ARE SHOWN, TOGETHER WITH THE RETENTION TIMES, THE 

AREAS OF THE PEAKS, & PERCENTAGE COMPOSITION. THE TERPENE 

CONTENT WAS VERY HIGH; ALPHA-PINENE & BETA-PINENE CONSTITUTED 

52.43% & 0.68%, RESPECTIVELY, OF THE OIL.  
[TATEO F, PICCI V; GLC-MS CHARACTERIZATION OF ESSENTIAL OIL OF MYRTUS 

COMMUNIS L FROM SARDINIA; RIV SOC ITAL SCI ALIMENT 11(1) 53 (1982)] 

**PEER REVIEWED**  
 

USUALLY OCCURRING TOGETHER WITH ALPHA-PINENE BUT IN SMALLER 

AMT. THE D- & L-FORMS ARE REPORTED FOUND IN THE ESSENTIAL OILS 

OF VARIOUS ARTEMISIAE & SEVERAL CUPRESSACEAE, IN CORIANDER & 

CUMIN. THE L-FORM IS A CONSTITUENT OF SEVERAL CITRUS OILS.  
[Fenaroli's Handbook of Flavor Ingredients. Volume 2. Edited, 

translated, and revised by T.E. Furia and N. Bellanca. 2nd ed. 

Cleveland: The Chemical Rubber Co., 1975., p. 486] **PEER REVIEWED**  
 

THE MONOTERPENE HYDROCARBON FRACTION REPRESENTING 70.4% OF 

http://www.cdc.gov/noes/


PINUS PUMILIO OIL WAS REPORTED...TO CONTAIN D-LIMONENE (42.1%), 

ALPHA-PINENE (18.4%), DELTA-CARENE (11.5%), BETA-PINENE (8.1%), BETA-

PHELLANDRENE (8.0%), CAMPHENE (4.3%), MYRCENE (3.6%) & SMALLER 

AMT OF ALPHA-, & GAMMA-TERPINENE, P-CYMENE, TERPINOLENE & 

ALPHA-PHELLANDRENE.  
[Opdyke, D.L.J. (ed.). Monographs on Fragrance Raw Materials. New York: 

Pergamon Press, 1979., p. 650] **PEER REVIEWED**  

 

THE MONOTERPENE HYDROCARBON FRACTION REPRESENTING 68.9% OF 

PINUS SYLVESTRIS OIL WAS REPORTED...TO CONTAIN ALPHA-PINENE 

(65.8%), DELTA-CARENE (11.1%), BETA-PINENE (9.5%), D-LIMONENE (4.1%), 

MYRCENE (3.6%), CAMPHENE (2.9%), BETA-PHELLANDRENE (1.2%) & 

SMALLER AMT OF TERPINOLENE, OCIMENE, SABINENE & GAMMA-

TERPINENE.  
[Opdyke, D.L.J. (ed.). Monographs on Fragrance Raw Materials. New York: 

Pergamon Press, 1979., p. 652] **PEER REVIEWED**  
 

beta-Pinene is a natural hydrocarbon emission product from softwood and some 

hardwood trees(SRC), in particular spruce species, Pinus glauca, P. abies and P. 

pungens(1), and eucalyptus species Eucalyptus dunnii, E. salgina and E. citriodora(2). 

The Mediterranean oak species Quercus ilex L. emits monoterpenes of which 22.92% is 

beta-pinene(3).  
[(1) Kempf K et al; Atmos Environ 30: 1381-9 (1996) (2) Zini CA et al; 

J Agric Food Chem 50: 7199-205 (2002) (3) Kesselmeier J et al; Atmos 

Environ 30: 1841-50 (1996)] **PEER REVIEWED**  

 

 

Artificial Pollution Sources:  
beta-Pinene's production and use as an intermediate for perfumes and flavorings, in 

polyterpene resins(1), and as a fragrance ingredient(2) may result in its release to the 

environment through various waste streams(SRC).  
[(1) Lewis RJ Sr, ed; Hawley's Condensed Chemical Dictionary. 14th ed. 

NY, NY: John Wiley and Sons, p. 880 (2001) (2) Ashford RD; Dictionary 

of Industrial Chemicals. London, England: Wavelength Publications Ltd. 

pg. 717 (1994)] **PEER REVIEWED**  
 

 

Environmental Fate:  
TERRESTRIAL FATE: Based on a classification scheme(1), an estimated Koc value of 

4,400(SRC), determined from a log Kow of 4.16(2) and a regression-derived equation(3), 

indicates that beta-pinene is expected to have slight mobility in soil(SRC). Volatilization 

of beta-pinene from moist soil surfaces is expected to be an important fate process(SRC) 

given an estimated Henry's Law constant of 0.16 atm-cu m/mole(SRC), using a fragment 

constant estimation method(4). However, adsorption to soil is expected to attenuate 

volatilization(SRC). beta-Pinene is expected to volatilize from dry soil surfaces(SRC) 

based upon a vapor pressure of 2.93 mm Hg(5). Biodegradation data were not 

available(SRC, 2008). However, by analogy to alpha-pinene which reached 95% of its 

theoretical BOD using activated sludge in the Japanese MITI test(6), biodegradation may 



be an important environmental fate process for beta-pinene in soil(SRC).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Griffin S et al; J 

Chromatog A 864: 221-8 (1999) (3) Lyman WJ et al; Handbook of Chemical 

Property Estimation Methods. Washington, DC: Amer Chem Soc pp. 4-9 

(1990) (4) Meylan WM, Howard PH; Environ Toxicol Chem 10: 1283-93 

(1991) (5) Daubert TE, Danner RP; Physical and Thermodynamic Properties 

of Pure Chemicals Data Compilation. Washington, DC: Taylor and Francis 

(1989) (6) Chemical Risk Information Platform (CHRIP). Biodegradation 

and Bioconcentration. Ver 2006.01.30 Updated. National Institute of 

Technology and Evaluation. Tokyo, Japan. alpha-Pinene (80-56-8). 

Available from the database query page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of Sept 9, 2008.] **PEER REVIEWED**  

 

AQUATIC FATE: Based on a classification scheme(1), an estimated Koc value of 

4,400(SRC), determined from a log Kow of 4.16(2) and a regression-derived equation(3), 

indicates that beta-pinene is expected to adsorb to suspended solids and sediment(SRC). 

Volatilization from water surfaces is expected(3) based upon an estimated Henry's Law 

constant of 0.16 atm-cu m/mole(SRC), developed using a fragment constant estimation 

method(4). Using this Henry's Law constant and an estimation method(3), volatilization 

half-lives for a model river and model lake are 3 hours and 5 days, respectively(SRC). 

However, volatilization from water surfaces is expected to be attenuated by adsorption to 

suspended solids and sediment in the water column. The estimated volatilization half-life 

from a model pond is 340 days if adsorption is considered(5). According to a 

classification scheme(6), an estimated BCF of 320(SRC), from its log Kow(2) and a 

regression-derived equation(7), suggests the potential for bioconcentration in aquatic 

organisms is high, provided the compound is not metabolized by the organism(SRC). 

beta-Pinene is not expected to undergo hydrolysis in the environment due to the lack of 

functional groups that hydrolyze under environmental conditions(3). Biodegradation data 

were not available(SRC, 2008). However, by analogy to alpha-pinene which reached 

95% of its theoretical BOD using activated sludge in the Japanese MITI test(8), 

biodegradation may be an important environmental fate process for beta-pinene in 

water(SRC).  
[(1) Swann RL et al; Res Rev 85: 17-28 (1983) (2) Griffin S et al; J 

Chromatog A 864: 221-8 (1999) (3) Lyman WJ et al; Handbook of Chemical 

Property Estimation Methods. Washington, DC: Amer Chem Soc pp. 4-9, 7-

4, 7-5, 15-1 to 15-29 (1990) (4) Meylan WM, Howard PH; Environ Toxicol 

Chem 10: 1283-93 (1991) (5) US EPA; EXAMS II Computer Simulation (1987) 

(6) Franke C et al; Chemosphere 29: 1501-14 (1994) (7) Meylan WM et al; 

Environ Toxicol Chem 18: 664-72 (1999) (8) Chemical Risk Information 

Platform (CHRIP). Biodegradation and Bioconcentration. Ver 2006.01.30 

Updated. National Institute of Technology and Evaluation. Tokyo, Japan. 

alpha-Pinene (80-56-8). Available from the database query page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of Sept 9, 2008.] **PEER REVIEWED**  
 

ATMOSPHERIC FATE: According to a model of gas/particle partitioning of 

semivolatile organic compounds in the atmosphere(1), beta-pinene, which has a vapor 

pressure of 2.93 mm Hg at 25 deg C(2), is expected to exist solely as a vapor in the 

ambient atmosphere. Vapor-phase beta-pinene is degraded in the atmosphere by reaction 

with photochemically-produced hydroxyl radicals(SRC); the half-life for this reaction in 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html
http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html


air is estimated to be 4.9 hours(SRC), calculated from its rate constant of 7.89X10-11 cu 

cm/molecule-sec at 25 deg C(3). The rate constant for the vapor-phase reaction of beta-

pinene with ozone has been estimated as 1.2X10-17 cu cm/molecule-sec at 25 deg 

C(SRC) that was derived using a structure estimation method(3). This corresponds to an 

atmospheric half-life of about 23 hours at an atmospheric concentration of 7X10+11 

ozone molecules per cu cm(4). beta-Pinene does not contain chromophores that absorb at 

wavelengths >290 nm(5) and therefore is not expected to be susceptible to direct 

photolysis by sunlight(SRC).  
[(1) Bidleman TF; Environ Sci Technol 22: 361-367 (1988) (2) Daubert 

TE, Danner RP; Physical and Thermodynamic Properties of Pure Chemicals 

Data Compilation. Washington, DC: Taylor and Francis (1989) (3) Meylan 

WM, Howard PH; Chemosphere 26: 2293-99 (1993) (4) Atkinson R, Carter 

WPL; Chem Rev 84: 437-70 (1984) (5) Lyman WJ et al; Handbook of 

Chemical Property Estimation Methods. Washington, DC: Amer Chem Soc pp. 

8-12 (1990)] **PEER REVIEWED**  

 

 

Environmental Biodegradation:  
Pinene is degraded by microbiological organisms in soil. /Pinene/  
[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and 

Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New 

York, NY: John Wiley & Sons Inc., 1993-1994., p. 1289] **PEER 

REVIEWED**  
 

AEROBIC: Biodegradation data on beta-pinene were not available(SRC, 2008). 

However, by analogy to alpha-pinene which reached 95% of its theoretical BOD using 

activated sludge in the Japanese MITI test(1), biodegradation may be an important 

environmental fate process for beta-pinene(SRC). Forest soil extracts and enriched 

cultures used as inocula for testing biodegradation of monoterpenes and alpha-pinene 

were found to readily degrade this class of chemical(1). Another study tested 

biodegradation of monoterpenes and alpha-pinene in liquid and soil-slurry systems and 

found alpha-pinene to degrade at 5.2 mg/L-hr(2).  
[(1) Chemical Risk Information Platform (CHRIP). Biodegradation and 

Bioconcentration. Ver 2006.01.30 Updated. National Institute of 

Technology and Evaluation. Tokyo, Japan. alpha-Pinene (80-56-8). 

Available from the database query page at 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html as 

of Sept 9, 2008. (2) Misra G et al; Appl Microbiol Biotechnol 45: 831-8 

(1996) (3) Misra G, Pavlostathis SG; Appl Microbiol Biotechnol 47: 572-

7 (1997)] **PEER REVIEWED**  
 

 

Environmental Abiotic Degradation:  
The rate constant for the vapor-phase reaction of beta-pinene with photochemically-

produced hydroxyl radicals is 7.89X10-11 cu cm/molecule-sec at 25 deg C(1). This 

corresponds to an atmospheric half-life of about 4.9 hours at an atmospheric 

concentration of 5X10+5 hydroxyl radicals per cu cm(1). The reaction of OH and beta-

pinene results in the formation of formaldehyde and acetone(2). The rate constant for the 

vapor-phase reaction of beta-pinene with ozone has been estimated as 1.2X10-17 cu 

cm/molecule-sec at 25 deg C(SRC) that was derived using a structure estimation 

http://www.safe.nite.go.jp/english/kizon/KIZON_start_hazkizon.html


method(3). This corresponds to an atmospheric half-life of about 23 hours at an 

atmospheric concentration of 7X10+11 ozone molecules per cu cm(4). The main products 

from the reaction of ozone and gas-phase beta-pinene were identified as nopinone, 

HCHO; 3-hydroxynopinone, HCOOH and cis-pinic acid are also produced(5). beta-

Pinene is not expected to undergo hydrolysis in the environment due to the lack of 

functional groups that hydrolyze under environmental conditions(6). beta-Pinene does not 

contain chromophores that absorb at wavelengths >290 nm(6) and therefore is not 

expected to be susceptible to direct photolysis by sunlight(SRC).  
[(1) Atkinson R; J Phys Chem Ref. Monograph No. 1 (1989) (2) Grosjean D 

et al; Environ Sci Technol 26: 1526-33 (1992) (3) Meylan WM, Howard PH; 

Chemosphere 26: 2293-99 (1993) (4) Atkinson R, Carter WPL; Chem Rev 84: 

437-70 (1984) (5) Winterhalter R et al; J Atmos Chem 35: 165-97 (2000) 

(6) Lyman WJ et al; Handbook of Chemical Property Estimation Methods. 

Washington, DC: Amer Chem Soc pp. 7-4, 7-5, 8-12 (1990)] **PEER 

REVIEWED**  

 

 

Environmental Bioconcentration:  
An estimated BCF of 320 was calculated in fish for beta-pinene(SRC), using a log Kow 

of 4.16(1) and a regression-derived equation(2). According to a classification scheme(3), 

this BCF suggests the potential for bioconcentration in aquatic organisms is high(SRC), 

provided the compound is not metabolized by the organism(SRC).  
[(1) Griffin S et al; J Chromatog A 864: 221-8 (1999) (2) Meylan WM et 

al; Environ Toxicol Chem 18: 664-72 (1999) (3) Franke C et al; 

Chemosphere 29: 1501-14 (1994)] **PEER REVIEWED**  

 

 

Soil Adsorption/Mobility:  
The Koc of beta-pinene is estimated as 4,400(SRC), using a log Kow of 4.16(1) and a 

regression-derived equation(2). According to a classification scheme(3), this estimated 

Koc value suggests that beta-pinene is expected to have slight mobility in soil.  
[The Koc of beta-pinene is estimated as 4,400(SRC), using a log Kow of 

4.16(1) and a regression-derived equation(2). According to a 

classification scheme(3), this estimated Koc value suggests that beta-

pinene is expected to have slight mobility in soil.] **PEER REVIEWED**  
 

 

Volatilization from Water/Soil:  
The Henry's Law constant for beta-pinene is estimated as 0.16 atm-cu m/mole(SRC) 

using a fragment constant estimation method(1). This Henry's Law constant indicates that 

beta-pinene is expected to volatilize rapidly from water surfaces(2). Based on this 

Henry's Law constant, the volatilization half-life from a model river (1 m deep, flowing 1 

m/sec, wind velocity of 3 m/sec)(2) is estimated as 3 hours(SRC). The volatilization half-

life from a model lake (1 m deep, flowing 0.05 m/sec, wind velocity of 0.5 m/sec)(2) is 

estimated as 5 days(SRC). beta-Pinene's Henry's Law constant indicates that 

volatilization from moist soil surfaces may occur(SRC). However, volatilization from 

water surfaces is expected to be attenuated by adsorption to suspended solids and 

sediment in the water column. The volatilization half-life from a model pond is about 340 

days when adsorption is considered(3). beta-Pinene is expected to volatilize from dry soil 



surfaces(SRC) based upon a vapor pressure of 2.93 mm Hg(4).  
[(1) Meylan WM, Howard PH; Environ Toxicol Chem 10: 1283-93 (1991) (2) 

Lyman WJ et al; Handbook of Chemical Property Estimation Methods. 

Washington, DC: Amer Chem Soc pp. 15-1 to 15-29 (1990) (3) US EPA; 

EXAMS II Computer Simulation (1987) (4) Daubert TE, Danner RP; Physical 

and Thermodynamic Properties of Pure Chemicals Data Compilation. 

Washington, DC: Taylor and Francis (1989)] **PEER REVIEWED**  
 

 

Environmental Water Concentrations:  
SURFACE WATER: beta-Pinene was detected in the Wolfegger, Ach and Schussen 

rivers in Southwest Germany, considered weakly polluted small rivers and brooks(1). 

GC-MS analysis of water from the Black Warrior River in Tuscaloosa, AL revealed the 

presence of beta-pinene(2).  
[(1) Juettner F; Wat Sci Tech 25: 155-64 (1992) (2) Bertsch W, Anderson 

E; J Chromatography 112: 701-18 (1975)] **PEER REVIEWED**  
 

RAIN/SNOW/FOG: beta-Pinene was not detected in snow samples collected in early 

March from Neulanieme (Kuopio, Central-Eastern Finalnd); Nellim (Lapland, Finland); 

Muonio (Lapland, Finland); Levi (Lapland, Finland); Moscow State University (clean 

area, Msocow, Russia); Moscow region - summer cottage area; Shuch'e (Volga River, 

Russia); Baikal'sk on Lake Baikal (near pulp/paper mill, Siveria(1). The compound was 

detected in samples from Butovo (clean area, southern Moscow, Russia) at 0.04 ug/kg(1).  
[(1) Poliakova OV et al; Toxicol Environ Chem 75: 181-94 (2000)] **PEER 

REVIEWED**  

 

 

Effluent Concentrations:  
An emission source profile was constructed based on data obtained from the Cassiar 

tunnel of Cairo, Egypt which revealed a 0.49% by weight concentration of beta-pinene in 

roadway emissions and 0.30% by weight in motorcycle emissions(1). Emissions of 0.36 

and 0.77% by weight beta-pinene were obtained from regular and high grade whole 

gasoline emissions, respectively(1). The compound was detected, not quantified in 

emissions from a composting facility in Joyceville, Ontario, Canada(2). beta-Pinene 

emissions from the Fresh Kills Landfill in Staten Island, NY ranged from 0.2-0.7%(3).  
[(1) Doskey PV et al; J Air and Waste Manage Assoc 49: 814-22 (1999) 

(2) Krzymien M et al; J Air Waste Manage Assoc 49: 804-13 (1999) (3) 

Eklund B et al; Environ Sci Technol 32: 2233-37 (1998)] **PEER 

REVIEWED**  
 

beta-Pinene has been identified as a volatile organic ingredient of wood-based furniture 

with its possible source being an ecological coating system based on natural resins, 

nitrocellulose, and/or softwood construction(1). Building materials when humidified can 

support microbial growth of mold fungi, bacteria, actinomycetes and basdiomycetes 

which can produce metabolites such as beta-pinene(2).  
[(1) Salthammer T; pp. 203-18 in Organic Indoor Air Pollutants. 

Salthammer T, ed., New York, NY: Wiley-VCH (1999) (2) Bjurman J; pp. 

259-74 in Organic Indoor Air Pollutants. Salthammer T, ed., New York, 

NY: Wiley-VCH (1999)] **PEER REVIEWED**  
 



beta-Pinene was identified in emissions from food preparation sites in Mexico City(1). 

There are more than 30,000 registered places where food is cooked and more than 2,500 

sidewalk meal vendors; there are no control mechanisms to reduce emissions from these 

sources. Sampling was conducted from March 20-31, 1998. beta-Pinene concentrations 

were 0.37, 0.04, 0.58, 0.28 and 0 ppb C% ot total emissions from restaurants using 

charcoal grills, tortillerias, rotisseries, food frying places and restaurants using LP gas 

stoves, respectively(1). Mean concentrations of beta-pinene in residential wood 

combustion emissions using softwood and hardwood from Denver, CO were determined; 

emissions from a fireplace were 48.77 and 2.81 mg/kg, respectively; emission from a 

wood stove using hard wood was 15.37 mg/kg(2).  
[(1) Mugica V et al; Atmos Environ 35: 1729-34 (2001) (2) McDonald JD 

et al; Environ Sci Technol 34: 2080-91 (2000)] **PEER REVIEWED**  

 

 

Atmospheric Concentrations:  
PLANT SPECIES RELEASE APPRECIABLE QUANTITIES OF VOLATILE 

ORGANIC SUBSTANCES TO THE ATMOSPHERE. THE MAJOR COMPD 

EMITTED ARE MONOTERPENES LIKE ALPHA-PINENE, BETA-PINENE, & 

LIMONENE & THE HEMITERPENE ISOPRENE.  
[RASMUSSEN RA; WHAT DO THE HYDROCARBONS FROM TREES CONTRIBUTE TO AIR 

POLLUTION?; J AIR POLLUT CONTROL ASSOC 22(7) 537 (1972)] **PEER 

REVIEWED**  

 

INDOOR: beta-Pinene in indoor air was detected in buildings 1 (first floor), 2 (fourth 

floor) and 3 (exhaust) at concentrations of 7.9, 5.5, and 3.3 ug/m cu, respectively(1). 

Geometric mean concentrations of beta-pinene in four manufactured and seven site-built 

homes located in Florida ranged from 1.5 to 10.6 ppb and 5.9 to 26.3 ppb, 

respectively(2).  
[(1) Wescer CJ et al; Am Ind Hyg Assoc 51: 261-8 (1990) (2) Hodgson AT 

et al; Indoor Air 10: 178-92 (2000)] **PEER REVIEWED**  

 

RURAL/REMOTE: The ambient air over the Borden Forest in Ontario, Canada during 

the leafless period was found to contain 0.01 ppbv beta-pinene(1). beta-Pinene 

concentrations from the forest ground and canopy in Whitaker's Forest, in the Sierra 

Nevada Mountains, California ranged from 0.47-2.0 and 1.1-6.8 ug/m-cu, respectively(2). 

GC-MS analysis of forest air from Eggegebirge, North Rhine-Westfalia, West Germany 

verified beta-pinene presence in the ambient air(3). Air samples from a Scots Pine forest 

located in Jadraas, Central Sweden contained measured beta-pinene concentrations in the 

range of 0.1-<0.5 ppbv(4). Average beta-pinene concentrations in ambient air from four 

sites in southern Taiwan sampled in December 1998 and May 1999 were: not reported, 

Shua-Hua; not reported, May-Nung; 4 ug/cu m, Ping-Ting; and not reported, Chao-

Chou(5).  
[(1) Fuentes JD et al; J atmos Chem 25: 67-95 (1996) (2) Helmig D, Arey 

J; Sci Total Environ 112: 233-50 (1992) (3) Helmig D et al; Chemos 19: 

1399-1412 (1989) (4) Janson R; J Atmos Chem 14: 385-94 (1992) (5) Hsieh 

C-C, Tsai J-H; Chemosphere 50: 545-56 (2003)] **PEER REVIEWED**  
 

 



Food Survey Values:  
beta-Pinene was detected in the aromas of 20 out of 26 and 19 out of 63 fresh wild 

mushrooms by dynamic headspace concentration and solvent extraction, respectively(1). 

A purge and trap gas chromatogram technique revealed a 0.0015 ppm beta-pinene 

concentration in fresh grapefruit juice(2). beta-Pinene was identified as one of the flavor 

compounds in tea derived from fresh pine sprouts or pine needles harvested from Korean 

red pine trees (Pinus densiflora Sieb. Et Zucc.) in May-June 1995(3). The compound was 

identified as a volatile odor compound from 30%, 12% and 5% of total emmsions from 

fat frankfurters at mean concentrations of 3,330, 3,570 and 5,060 relative peak areas (1 

ng of bromobenzene = 100), respectively(4).  
[(1) Breheret S et al; J Agric Food Chem 45: 831-6 (1997) (2) 

Cadwallader KR, Xu Y; J Agric Food Chem 42: 782-4 (1994) (3) Kim KY, 

Chung HJ; J Agric Food Chem 48: 1269-72 (2000) (4) Chevance FFV, Farmer 

LJ; J Agric Food Chem 47: 5161-8 (1999)] **PEER REVIEWED**  

 

 

Plant Concentrations:  
beta-Pinene emissions from Loblolly Pine, Shortleaf Pine, Sweet Gum, Elm, Cypress, 

Maple and Red oak located in the forested areas near Baton Rouge, LA were 2600, 5400, 

1400-3300, 510, 380, 4500, and 20 ug/kg-foliage/hr, respectively(1). Hydrocarbon 

emission rates for beta-pinene from 3 spruce species, Picea glauca, P. abies, and P. 

pungens, at 30 deg C were 0.19, 0.43 and 0.12 ug C/g-hr, respectively, at 1000 umol-sq 

m/sec photosynthetically active radiation(2). The Mediterranean oak species Quercus ilex 

L. emits monoterpenes of which 22.92% is beta-pinene(3). Levels above a Japanese red 

pine (Pinus densiflora) forest at Oshiba plateau, Nagano Prefecture, Japan were measured 

from May to November 2000; maximum monthly concentrations reported were 50, 100, 

60, 20 and 92 parts per trillion volume in May, June, August, September and October, 

respectively(4). beta-Pinene exhibited seasonal emission variations in Australian 

Eucalyptus globulus trees sampled under natural growing conditions from June 1996 to 

May 1997. Monthly average relative proportions were beginning with May and sampled 

for the following 11 months were: 83; 79; 95; 83; 80; 98; 74; 81; 82; 78; 67; 81%(5). 

Sampling was conducted in the Scandanavian boreal zone in Asa Research Park, Sweden 

and Mekrijarvi Research Station, Finland in the spring and summer of 1997; relative 

percent composition for beta-pinene from Scots pine at Asa and Mekrijarvi were 2 and 

4%, respectively(6). beta-Pinene was detected, not quantified in ambient air around Pinus 

halepensis trees located in Bab-Ezzouar, a suburb of Algiers(7). The compound was 

identified at a relative abundance of between 1 and 10% of total identified peaks in 

emissions from leaves of Eucalyptus dunnii, Eucalyptus salgina and Eucalyptus 

citriodora(8).  
[(1) Khalil MAK, Rasmussen RA; J Air Waste Manage Assoc 42: 810-13 

(1992) (2) Kempf K et al; Atmos Environ 30: 1381-9 (1996) (3) 

Kesselmeier J et al; Atmos Environ 30: 1841-50 (1996) (4) Tani A et al; 

Atmos Environ 36: 3391-402 (2002) (5) He C et al; Chemosphere - Global 

Change Sci 2: 65-76 (2000) (6) Janson R, Deserves C; Atmos Environ 35: 

4629-37 (2001) (7) Yassaa N et al; Atmos Environ 34: 2809-16 (2000) (8) 

Zini CA et al; J Agric Food Chem 50: 7199-205 (2002)] **PEER REVIEWED**  
 

 



Other Environmental Concentrations:  
Household products containing beta-pinene include newspaper and floor wax pastes(1). 

The compound is one of the major monoterpenes found in pepper oil at 17% but is absent 

in pepper leaf oil(2). beta-Pinene has been detected, not quantified in some colognes and 

soaps(3).  
[(1) Salthammer T; pp. 219-32 in Organic Indoor Air Pollutants. 

Salthammer T, ed., New York, NY: Wiley-VCH (1999) (2) Sumathikutty MA 

et al; Indian Perfumer 25: 15-9 (1981) (3) Cooper SD et al; J Expos 

Anal Environ Epid 5: 57-75 (1995)] **PEER REVIEWED**  

 

 

Environmental Standards & Regulations: 
 

 

FDA Requirements:  
Beta-Pinene is a food additive permitted for direct addition to food for human 

consumption as a synthetic flavoring substance and adjuvant in accordance with the 

following conditions: a) they are used in the minimum quantity required to produce their 

intended effect, and otherwise in accordance with all the principles of good 

manufacturing practice, and 2) they consist of one or more of the following, used alone or 

in combination with flavoring substances and adjuvants generally recognized as safe in 

food, prior-sanctioned for such use, or regulated by an appropriate section in this part.  
[21 CFR 172.515 (USFDA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of October 2, 2008: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  
 

 

Allowable Tolerances:  
Beta-Pinene is a food additive permitted for direct addition to food for human 

consumption as a synthetic flavoring substance and adjuvant in accordance with the 

following conditions: a) they are used in the minimum quantity required to produce their 

intended effect, and otherwise in accordance with all the principles of good 

manufacturing practice, and 2) they consist of one or more of the following, used alone or 

in combination with flavoring substances and adjuvants generally recognized as safe in 

food, prior-sanctioned for such use, or regulated by an appropriate section in this part.  
[21 CFR 172.515 (USFDA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of October 2, 2008: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  
 

 

Chemical/Physical Properties: 
 

 

Molecular Formula:  
C10-H16  
**PEER REVIEWED**  

 

http://www.gpoaccess.gov/ecfr
http://www.gpoaccess.gov/ecfr


 

Molecular Weight:  
136.24  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

2006.., p. 1283] **PEER REVIEWED**  
 

 

Color/Form:  
Colorless transparent liquid  
[Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. 

John Wiley & Sons, Inc. New York, NY 2007., p. 995] **PEER REVIEWED**  
 

 

Odor:  
CHARACTERISTIC TURPENTINE ODOR; DRY, WOODY OR RESINOUS AROMA  
[Fenaroli's Handbook of Flavor Ingredients. Volume 2. Edited, 

translated, and revised by T.E. Furia and N. Bellanca. 2nd ed. 

Cleveland: The Chemical Rubber Co., 1975., p. 486] **PEER REVIEWED**  
 

PINEY, TURPENTINE-LIKE ODOR  
[Furia, T.E. (ed.). CRC Handbook of Food Additives. 2nd ed. Volume 2. 

Boca Raton, Florida: CRC Press, Inc., 1980., p. 298] **PEER REVIEWED**  

 

Terpene odor  
[Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. 

John Wiley & Sons, Inc. New York, NY 2007., p. 995] **PEER REVIEWED**  

 

 

Taste:  
PINEY, TURPENTINE-LIKE TASTE  
[Furia, T.E. (ed.). CRC Handbook of Food Additives. 2nd ed. Volume 2. 

Boca Raton, Florida: CRC Press, Inc., 1980., p. 298] **PEER REVIEWED**  
 

 

Boiling Point:  
166 deg C  
[Lide, D.R. CRC Handbook of Chemistry and Physics 86TH Edition 2005-

2006. CRC Press, Taylor & Francis, Boca Raton, FL 2005, p. 3-436] 

**PEER REVIEWED**  

 

 

Melting Point:  
-61.5 deg C  
[Lide, D.R. CRC Handbook of Chemistry and Physics 86TH Edition 2005-

2006. CRC Press, Taylor & Francis, Boca Raton, FL 2005, p. 3-436] 

**PEER REVIEWED**  

 

 

Critical Temperature & Pressure:  



Critical temperature: 643 K; Critical pressure: 2.76X10+6 Pa  
[Daubert, T.E., R.P. Danner. Physical and Thermodynamic Properties of 

Pure Chemicals Data Compilation. Washington, D.C.: Taylor and Francis, 

1989.] **PEER REVIEWED**  
 

 

Density/Specific Gravity:  
0.860 at 25 deg C  
[Lide, D.R. CRC Handbook of Chemistry and Physics 86TH Edition 2005-

2006. CRC Press, Taylor & Francis, Boca Raton, FL 2005, p. 3-436] 

**PEER REVIEWED**  
 

 

Heat of Combustion:  
43,013.3 KJ/kg = 18,495.7 BTU/lb at 25 deg C  
[Yaws, C.L., Chemical Properties Handbook: Physical, Thermodynamic, 

Environmental, Transport, Safety and Health Related Properties for 

Organic and Inorganic Chemicals. McGraw-Hill, New York, NY 1999., p. 

597] **PEER REVIEWED**  
 

 

Heat of Vaporization:  
5.0X10+7 J/kmol at 211.61 K  
[Daubert, T.E., R.P. Danner. Physical and Thermodynamic Properties of 

Pure Chemicals Data Compilation. Washington, D.C.: Taylor and Francis, 

1989.] **PEER REVIEWED**  
 

 

Octanol/Water Partition Coefficient:  
log Kow = 4.16  
[Griffin S et al; J Chromatog A 864: 221-8 (1999)] **PEER REVIEWED**  
 

 

Solubilities:  
ALMOST INSOL IN PROPYLENE GLYCOL  
[Fenaroli's Handbook of Flavor Ingredients. Volume 2. Edited, 

translated, and revised by T.E. Furia and N. Bellanca. 2nd ed. 

Cleveland: The Chemical Rubber Co., 1975., p. 486] **PEER REVIEWED**  

 

Soluble in benzene, ethanol and ethyl ether  
[Lide, D.R. CRC Handbook of Chemistry and Physics 86TH Edition 2005-

2006. CRC Press, Taylor & Francis, Boca Raton, FL 2005, p. 3-436] 

**PEER REVIEWED**  

 

Soluble in alcohol and chloroform  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

2006.., p. 1283] **PEER REVIEWED**  
 

In water, 4.89 mg/L at 25 deg C (est)  
[US EPA; Estimation Program Interface (EPI) Suite. Ver.3.12. Nov 30, 



2004. Available from, as of Sept 24, 2008: 

http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm **PEER REVIEWED**  

 

 

Spectral Properties:  
Index of refraction: 1.4768 at 25 deg C  
[Lide, D.R. CRC Handbook of Chemistry and Physics 86TH Edition 2005-

2006. CRC Press, Taylor & Francis, Boca Raton, FL 2005, p. 3-436] 

**PEER REVIEWED**  
 

 

Surface Tension:  
26.85 dynes/cm at 25 deg C  
[Yaws, C.L., Chemical Properties Handbook: Physical, Thermodynamic, 

Environmental, Transport, Safety and Health Related Properties for 

Organic and Inorganic Chemicals. McGraw-Hill, New York, NY 1999., p. 

228] **PEER REVIEWED**  

 

 

Vapor Density:  
4.7 (Air = 1)  
[Sell CS; Kirk-Othmer Encyclopedia of Chemical Technology. (2001). NY, 

NY: John Wiley & Sons; Terpenoids. Online Posting Date: Sept 15, 2006.] 

**PEER REVIEWED**  

 

 

Vapor Pressure:  
2.93 mm Hg at 25 deg C  
[Daubert, T.E., R.P. Danner. Physical and Thermodynamic Properties of 

Pure Chemicals Data Compilation. Washington, D.C.: Taylor and Francis, 

1989.] **PEER REVIEWED**  

 

 

Viscosity:  
1.522 cP at 25 deg C  
[Yaws, C.L., Chemical Properties Handbook: Physical, Thermodynamic, 

Environmental, Transport, Safety and Health Related Properties for 

Organic and Inorganic Chemicals. McGraw-Hill, New York, NY 1999., p. 

494] **PEER REVIEWED**  
 

 

Other Chemical/Physical Properties:  
Optically active and racemic beta-pinenes are present in turpentine oils  
[Gerhartz, W. (exec ed.). Ullmann's Encyclopedia of Industrial 

Chemistry. 5th ed.Vol A1: Deerfield Beach, FL: VCH Publishers, 1985 to 

Present., p. VA2: 167 (1985)] **PEER REVIEWED**  

 

BP: 164-166 deg C at 760 mm Hg; Density: 0.8654 at 20 deg C/20 deg C; Index of 

refraction: 1.4739 at 20 deg C /d-form/  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm


2006.., p. 1283] **PEER REVIEWED**  
 

SPECIFIC OPTICAL ROTATION: +28.6 DEG/D; BP: 164-166 DEG C at 760 MM HG; 

DENSITY: 0.8654 at 20 DEG C/4 DEG C; MAX ABSORPTION (ALC): 208 NM (LOG 

E= 3.72); INDEX OF REFRACTION: 1.4789 at 20 DEG C; SADTLER REF NUMBER: 

2188 (IR, PRISM); 274 (NMR, VARIAN) /D-FORM/  
[Weast, R.C. (ed.). Handbook of Chemistry and Physics. 60th ed. Boca 

Raton, Florida: CRC Press Inc., 1979., p. c-440] **PEER REVIEWED**  
 

IR: 4987 (Coblentz Society Spectral Collection) /d-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  
 

1H NMR: 274 (Varian Associates NMR Spectra Catalogue) /d-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  

 

MASS: 36723 (NIST/EPA/MSDC Mass Spectral Database, 1990 version); 706 (Atlas of 

Mass Spectral Data, John Wiley & Sons, New York) /d-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  

 

UV: HBCP /d-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  

 

BP: 165-166 deg C at 760 mm Hg /dl-form/  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

2006.., p. 1283] **PEER REVIEWED**  
 

INSOL IN WATER; SOL IN ALC, ETHER, BENZENE, & OTHER SOLVENTS; 

VERY SOL IN CHLOROFORM /D- & L-ISOMER/  
[Weast, R.C. (ed.). Handbook of Chemistry and Physics. 60th ed. Boca 

Raton, Florida: CRC Press Inc., 1979., p. C-440] **PEER REVIEWED**  

 

SPECIFIC OPTICAL ROTATION: -21.5 DEG at 25 DEG C/D; MAX ABSORPTION 

(ALC): 208 NM (LOG E= 3.72); BP: 164 DEG C at 760 MM HG; DENSITY: 0.8694 at 

20 DEG C/4 DEG C; INDEX OF REFRACTION: 1.4762 at 20 DEG C /L-FORM/  
[Weast, R.C. (ed.). Handbook of Chemistry and Physics. 60th ed. Boca 

Raton, Florida: CRC Press Inc., 1979., p. C-440] **PEER REVIEWED**  

 

IR: 4987 (Coblentz Society Spectral Collection) /l-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  

 



1H NMR: 274 (Varian Associates NMR Spectra Catalogue) /l-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  
 

MASS: 706 (Atlas of Mass Spectral Data, John Wiley & Sons, New York) /l-form/  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2: 1641] **PEER REVIEWED**  
 

UV: 3-268 (Phillip et al., Organic Electronic Spectral Data. John Wiley & Sons, New 

York)  
[Lide, D.R., G.W.A. Milne (eds.). Handbook of Data on Organic 

Compounds. Volume I. 3rd ed. CRC Press, Inc. Boca Raton ,FL. 1994., p. 

V2L 1641] **PEER REVIEWED**  

 

BP: 162-163 deg C at 760 mm Hg; Density: 0.874 at 15 deg C; Index of refraction: 

1.4872 at 15 deg C /l-form/  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

2006.., p. 1283] **PEER REVIEWED**  

 

Henry's Law constant = 0.16 atm-cu m/mole at 25 deg C (est)  
[US EPA; Estimation Program Interface (EPI) Suite. Ver.3.12. Nov 30, 

2004. Available from, as of Sept 24, 2008: 

http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm **PEER REVIEWED**  
 

Hydroxyl radical reaction rate constant = 7.89X10-11 cu cm/molecule-sec at 25 deg C  
[Atkinson R; J Phys Chem Ref. Monograph No. 1 (1989)] **PEER REVIEWED**  
 

 

Chemical Safety & Handling: 
 

 

DOT Emergency Guidelines:  
/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ Fire 

or Explosion: HIGHLY FLAMMABLE: Will be easily ignited by heat, sparks or flames. 

Vapors may form explosive mixtures with air. Vapors may travel to source of ignition 

and flash back. Most vapors are heavier than air. They will spread along ground and 

collect in low or confined areas (sewers, basements, tanks). Vapor explosion hazard 

indoors, outdoors or in sewers. Those substances designated with a "P" may polymerize 

explosively when heated or involved in a fire. Runoff to sewer may create fire or 

explosion hazard. Containers may explode when heated. Many liquids are lighter than 

water. Substances may be transported hot. /alpha-Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  
 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ 

http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm


Health: Inhalation or contact with material may irritate or burn skin and eyes. Fire may 

produce irritating, corrosive and/or toxic gases. Vapors may cause dizziness or 

suffocation. Runoff from fire control or dilution water may cause pollution. /alpha-

Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  

 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ 

Public Safety: CALL Emergency Response Telephone Number ... . As an immediate 

precautionary measure, isolate spill or leak area for at least 50 meters (150 feet) in all 

directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. 

Ventilate closed spaces before entering. /alpha-Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  
 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ 

Protective Clothing: Wear positive pressure self-contained breathing apparatus (SCBA). 

Structural firefighters' protective clothing will only provide limited protection. /alpha-

Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  

 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ 

Evacuation: Large spill: Consider initial downwind evacuation for at least 300 meters 

(1000 feet). Fire: If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 

meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 

mile) in all directions. /alpha-Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  
 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ Fire: 

Caution: All these products have a very low flash point: Use of water spray when fighting 

fire may be inefficient. CAUTION: For mixture containing a high percentage of an 

alcohol or polar solvent, alcohol-resistant foam may be more effective. Small fires: Dry 

chemical, CO2, water spray or regular foam. Large fires: Water spray, fog or regular 

foam. Use water spray or fog; do not use straight streams. Move containers from fire area 

if you can do it without risk. Fire involving tanks or car/trailer loads: Fight fire from 

maximum distance or use unmanned hose holders or monitor nozzles. Cool containers 

with flooding quantities of water until well after fire is out. Withdraw immediately in 

case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay 

away from tanks engulfed in fire. For massive fire, use unmanned hose holders or 



monitor nozzles; if this is impossible, withdraw from area and let fire burn. /alpha-

Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  

 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ Spill 

or Leak: ELIMINATE all ignition sources (no smoking, flares, sparks or flames in 

immediate area). All equipment used when handling the product must be grounded. Do 

not touch or walk through spilled material. Stop leak if you can do it without risk. Prevent 

entry into waterways, sewers, basements or confined areas. A vapor suppressing foam 

may be used to reduce vapors. Absorb or cover with dry earth, sand or other non-

combustible material and transfer to containers. Use clean non-sparking tools to collect 

absorbed material. Large spills: Dike far ahead of liquid spill for later disposal. Water 

spray may reduce vapor; but may not prevent ignition in closed spaces. /alpha-Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  
 

/GUIDE 128: FLAMMABLE LIQUIDS (NON-POLAR/WATER-IMMISCIBLE)/ First 

Aid: Move victim to fresh air. Call 911 or emergency medical service. Give artificial 

respiration if victim is not breathing. Administer oxygen if breathing is difficult. Remove 

and isolate contaminated clothing and shoes. In case of contact with substance, 

immediately flush skin or eyes with running water for at least 20 minutes. Wash skin with 

soap and water. Keep victim warm and quiet. In case of burns, immediately cool affected 

skin for as long as possible with cold water. Do not remove clothing if adhering to skin. 

Ensure that medical personnel are aware of the material(s) involved and take precautions 

to protect themselves. /alpha-Pinene/  
[U.S. Department of Transportation. 2004 Emergency Response Guidebook. 

A Guide book for First Responders During the Initial Phase of a 

Dangerous Goods/Hazardous Materials Incident. Washington, D.C. 2004] 

**PEER REVIEWED**  

 

 

Skin, Eye and Respiratory Irritations:  
Irritating to eyes, respiratory system and skin... /(-)-Beta-pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

...Irritant to skin and mucous membranes  
[Clayton, G. D. and F. E. Clayton (eds.). Patty's Industrial Hygiene 

and Toxicology: Volume 2A, 2B, 2C: Toxicology. 3rd ed. New York: John 

Wiley Sons, 1981-1982., p. 3243] **PEER REVIEWED**  

 

 

Flash Point:  
Flash point : 88 deg F  
[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial 



Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. 

Hoboken, NJ. 2004., p. 3098] **PEER REVIEWED**  

 

 

Fire Fighting Procedures:  
EXTINGUISHING MEDIA. Suitable: For small (incipient) fires, use media such as 

"alcohol" foam, dry chemical, or carbon dioxide. For large fires, apply water from as far 

as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid 

streams of water may be ineffective. Cool all affected containers with flooding quantities 

of water. /(-)-Beta-pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  

 

FIREFIGHTING. Protective Equipment: Wear self-contained breathing apparatus and 

protective clothing to prevent contact with skin and eyes. Specific Hazard(s): Flammable 

liquid. Emits toxic fumes under fire conditions. Specific Method(s) of Fire Fighting: Use 

water spray to cool fire-exposed containers. /(-)-Beta-pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

If material on fire or involved in fire: If material on fire or involved in fire: Do not 

extinguish fire unless flow can be stopped or safely confined. Use water in flooding 

quantities as fog. Solid streams of water may spread fire. Cool all affected containers 

with flooding quantities of water. Apply water from as far a distance as possible. Use 

foam, dry chemical, or carbon dioxide. /Pinene/  
[Association of American Railroads; Bureau of Explosives. Emergency 

Handling of Hazardous Materials in Surface Transportation. Association 

of American Railroads, Pueblo, CO. 2005, p. 725] **PEER REVIEWED**  
 

 

Hazardous Decomposition:  
When heated to decomposition it emits acrid smoke and irritating fumes.  
[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial 

Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. 

Hoboken, NJ. 2004., p. 3099] **PEER REVIEWED**  

 

 

Protective Equipment & Clothing:  
PERSONAL PROTECTIVE EQUIPMENT Respiratory: Use respirators and components 

tested and approved under appropriate government standards such as NIOSH (US) or 

CEN (EU). Where risk assessment shows air-purifying respirators are appropriate use a 

full-face respirator with multi-purpose combination (US) or type ABEK (EN 14387) 

respirator cartridges as a backup to engineering controls. If the respirator is the sole 

means of protection, use a full-face supplied air respirator. Hand: Compatible chemical-

resistant gloves. Eye: Chemical safety goggles. /(-)-Beta pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

ENGINEERING CONTROLS. Safety shower and eye bath. Use nonsparking tools. 



Mechanical exhaust required.  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  

 

 

Preventive Measures:  
SRP: The scientific literature for the use of contact lenses in industry is conflicting. The 

benefit or detrimental effects of wearing contact lenses depend not only upon the 

substance, but also on factors including the form of the substance, characteristics and 

duration of the exposure, the uses of other eye protection equipment, and the hygiene of 

the lenses. However, there may be individual substances whose irritating or corrosive 

properties are such that the wearing of contact lenses would be harmful to the eye. In 

those specific cases, contact lenses should not be worn. In any event, the usual eye 

protection equipment should be worn even when contact lenses are in place.  
**PEER REVIEWED**  
 

Do not breathe vapor. Avoid contact with eyes, skin, and clothing. Avoid prolonged or 

repeated exposure. /(-)-Beta pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  

 

Wash thoroughly after handling. Wash contaminated clothing before reuse. /(-)-Beta 

pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  

 

If material not on fire and not involved in fire: Keep sparks, flames, and other sources of 

ignition away. Keep material out of water sources and sewers. Build dikes to contain flow 

as necessary. Attempt to stop leak if without undue personnel hazard. Use water spray to 

knock-down vapors. /Pinene/  
[Association of American Railroads; Bureau of Explosives. Emergency 

Handling of Hazardous Materials in Surface Transportation. Association 

of American Railroads, Pueblo, CO. 2005, p. 725] **PEER REVIEWED**  

 

Personnel protection: Avoid breathing vapors. Keep upwind. ... Do not handle broken 

packages unless wearing appropriate personal protective equipment. Wash away any 

material which may have contacted the body with copious amounts of water or soap and 

water. /Pinene/  
[Association of American Railroads; Bureau of Explosives. Emergency 

Handling of Hazardous Materials in Surface Transportation. Association 

of American Railroads, Pueblo, CO. 2005, p. 725-6] **PEER REVIEWED**  
 

SRP: Local exhaust ventilation should be applied wherever there is an incidence of point 

source emissions or dispersion of regulated contaminants in the work area. Ventilation 

control of the contaminant as close to its point of generation is both the most economical 

and safest method to minimize personnel exposure to airborne contaminants.  
**PEER REVIEWED**  
 

SRP: Contaminated protective clothing should be segregated in such a manner so that 



there is no direct personal contact by personnel who handle, dispose, or clean the 

clothing. Quality assurance to ascertain the completeness of the cleaning procedures 

should be implemented before the decontaminated protective clothing is returned for 

reuse by the workers. Contaminated clothing should not be taken home at end of shift, 

but should remain at employee's place of work for cleaning.  
**PEER REVIEWED**  
 

 

Storage Conditions:  
Keep container closed. Keep away from heat, sparks, and open flame. /(-)-Beta pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

 

Cleanup Methods:  
Accidetntal Release. METHODS FOR CLEANING UP. Cover with dry-lime, sand, or 

soda ash. Place in covered containers using non-sparking tools and transport outdoors. /(-

)-Beta pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  

 

 

Disposal Methods:  
SRP: The most favorable course of action is to use an alternative chemical product with 

less inherent propensity for occupational exposure or environmental contamination. 

Recycle any unused portion of the material for its approved use or return it to the 

manufacturer or supplier. Ultimate disposal of the chemical must consider: the material's 

impact on air quality; potential migration in soil or water; effects on animal, aquatic, and 

plant life; and conformance with environmental and public health regulations.  
**PEER REVIEWED**  
 

Contact a licensed professional waste disposal service to dispose of this material. Burn in 

a chemical incinerator equipped with an afterburner and scrubber but exert extra care in 

igniting as this material is highly flammable. Observe all federal, state, and local 

environmental regulations. /(-)-Beta pinene/  
[Sigma-Aldrich; MSDS for (-)-beta-pinene. 6 pp. (January 29, 2006)] 

**PEER REVIEWED**  
 

 

Occupational Exposure Standards: 
 

 

Threshold Limit Values:  
8 hr Time Weighted Avg (TWA): 20 ppm  
[American Conference of Governmental Industrial Hygienists TLVs and 

BEIs. Threshold Limit Values for Chemical Substances and Physical 

Agents and Biological Exposure Indices. Cincinnati, OH, 2008, p. 59] 

**PEER REVIEWED**  



 

Excursion Limit Recommendation: Excursions in worker exposure levels may exceed 3 

times the TLV-TWA for no more than a total of 30 minutes during a work day, and under 

no circumstances should they exceed 5 times the TLV-TWA, provided that the TLV-

TWA is not exceeded.  
[American Conference of Governmental Industrial Hygienists TLVs and 

BEIs. Threshold Limit Values for Chemical Substances and Physical 

Agents and Biological Exposure Indices. Cincinnati, OH, 2008, p. 5] 

**PEER REVIEWED**  

 

 

Manufacturing/Use Information: 

 

 

Major Uses:  
MONOMER FOR TERPENE RESINS-EG, FOR HOT MELT ADHESIVES  
[SRI] **PEER REVIEWED**  
 

CHEM INT FOR FRAGRANCES, EG, MYCENE, GERANIOL & LINALOOL  
[SRI] **PEER REVIEWED**  

 

FLAVORING AGENT FOR ICE CREAM & ICES, CANDY & BAKED GOODS  
[SRI] **PEER REVIEWED**  
 

Polyterpene resins, substitute for alpha pinene, intermediate for perfumes and flavorings.  
[Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. 

John Wiley & Sons, Inc. New York, NY 2007., p. 995] **PEER REVIEWED**  

 

Fragrance ingredient  
[Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, 

England: Wavelength Publications Ltd., 1994., p. 717] **PEER REVIEWED**  

 

Pyrolytic cleavage of beta-pinene to myrcene, the starting material for acyclic terpenes, is 

used on an industrial scale.  
[Ullmann's Encyclopedia of Industrial Chemistry. 6th ed.Vol 1: Federal 

Republic of Germany: Wiley-VCH Verlag GmbH & Co. 2003 to Present, p. 

V14 100 (2003)] **PEER REVIEWED**  

 

Reported uses (ppm): ( Flavor and Extract Manufacturers' Association , 2005)  

Reported uses (ppm): (FEMA, 2005) 
 

Food Category  Usual  Max.  
Alcoholic beverages  9.64  15.52  

Baked goods  26.12  98.16  

Chewing gum  17.24  23.31  

Condiments, relishes  20.00  40.00  



Frozen dairy  20.12  49.73  

Gelatins, puddings  9.77  14.88  

Hard candy  14.90  76.54  

Meat products  8.81  17.63  

Nonalcoholic beverages  11.24  21.21  

Soft candy  20.34  74.43  

   

 
[Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 5th 

ed.Boca Raton, FL 2005, p. 1586] **PEER REVIEWED**  
 

 

Manufacturers:  
Arizona Chemical, 4600 Touchton Road East, Suite 500, Jacksonville, FL 32246 (904) 

928-8700; Production site: Panama City, FL 32402  
[SRI Consulting. 2008 Directory of Chemical Producers United States. 

Menlo Park, CA 2008, p. 607] **PEER REVIEWED**  

 

Hercules Inc., Hercules Plaza, 1313 North Market Street, Wilmington, DE 19894, (302) 

594-5000; Flavor and Fragrance Chemicals, Production sites: Brunswick, GA 31521; 

Hattiesburg, MS 39401  
[SRI Consulting. 2008 Directory of Chemical Producers United States. 

Menlo Park, CA 2008, p. 607] **PEER REVIEWED**  
 

International Flavors and Fragrances, Inc., 521 West 57th Street, New York, NY 10019 

(212) 765-5500; Production site: Jacksonville, FL 32254  
[SRI Consulting. 2008 Directory of Chemical Producers United States. 

Menlo Park, CA 2008, p. 607] **PEER REVIEWED**  
 

Millennium Specialty Chemicals, Inc., P.O. Box 389, Jacksonville, FL 32201, (904) 768-

5800; Production site: Jacksonville, FL 32201  
[SRI Consulting. 2008 Directory of Chemical Producers United States. 

Menlo Park, CA 2008, p. 607] **PEER REVIEWED**  
 

Penta Manufacturing Co., 50 Okner Parkway, Livingston, NJ 07034 (973)740-2300; 

Production site: East Hanover, NJ 07936  
[SRI Consulting. 2008 Directory of Chemical Producers United States. 

Menlo Park, CA 2008, p. 607] **PEER REVIEWED**  

 

Sigma-Aldrich Chemical Co., Inc, 3050 Spruce Street, St. Louis, MO 63103, (314) 534-

4900; Production site: Not specified  
[SRI Consulting. 2008 Directory of Chemical Producers United States. 

Menlo Park, CA 2008, p. 607] **PEER REVIEWED**  

 

 

Methods of Manufacturing:  
Isolated from American terpentine; also by conversion from alpha-pinene  



[Fenaroli's Handbook of Flavor Ingredients. Volume 2. Edited, 

translated, and revised by T.E. Furia and N. Bellanca. 2nd ed. 

Cleveland: The Chemical Rubber Co., 1975., p. 486] **PEER REVIEWED**  
 

FRACTIONAL DISTILLATION OF TURPENTINE; ISOMERIZATION OF ALPHA-

PINENE  
[SRI] **PEER REVIEWED**  

 

Isolation of the d-form from Ferula galbaniflua Boiss. et Buhse, Umbelliferae  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

2006.., p. 1283] **PEER REVIEWED**  

 

Derived from sulfate wood turpentine  
[Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. 

John Wiley & Sons, Inc. New York, NY 2007., p. 995] **PEER REVIEWED**  

 

beta-Pinene is produced in large quantities by distillation of turpentine oils.  
[Ullmann's Encyclopedia of Industrial Chemistry. 6th ed.Vol 1: Federal 

Republic of Germany: Wiley-VCH Verlag GmbH & Co. 2003 to Present, p. 

V14 100 (2003)] **PEER REVIEWED**  

 

 

General Manufacturing Information:  
Alcoholic beverages 9.64 ppm; Gelatins, puddings 9.77 ppm; Non-alcoholic beverages 

11.24 ppm; Chewing gum 17.24 ppm; Condiments, relishes 20.00 ppm; Frozen dairy 

20.12 ppm; Hard Candy 14.90 ppm; Meat products 8.81 ppm; Soft candy 20.34 ppm; 

Baked goods 26.12 ppm.  
[Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 5th 

ed.Boca Raton, FL 2005, p. 1586] **PEER REVIEWED**  
 

Flavors useful in: Spice flavors (nutmeg), citrus imitations  
[Furia, T.E. (ed.). CRC Handbook of Food Additives. 2nd ed. Volume 2. 

Boca Raton, Florida: CRC Press, Inc., 1980., p. 298] **PEER REVIEWED**  
 

Irreversible isomerization of beta-pinene to alpha-pinene occurs on shaking with 

platinum black saturated with hydrogen  
[O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, 

Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 

2006.., p. 1283] **PEER REVIEWED**  
 

 

Formulations/Preparations:  
Most commonly available as the l-isomer  
[Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, 

England: Wavelength Publications Ltd., 1994., p. 717] **PEER REVIEWED**  
 

 

U. S. Production:  
(1979) 2.15X10+10 GRAMS  



[SRI] **PEER REVIEWED**  
 

(1981) 2.04X10+10 GRAMS  
[SRI] **PEER REVIEWED**  

 

beta-Pinene is listed as a High Production Volume (HPV) chemical (65FR81686). 

Chemicals listed as HPV were produced in or imported into the U.S. in >1 million 

pounds in 1990 and/or 1994. The HPV list is based on the 1990 Inventory Update Rule. 

(IUR) (40 CFR part 710 subpart B; 51FR21438).  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

(HPV) Challenge Program. Available from the Database Query page at: 

http://www.epa.gov/hpv/pubs/general/opptsrch.htm on beta-Pinene (127-

91-3) as of October 7, 2007] **PEER REVIEWED**  
 

Production volumes for non-confidential chemicals reported under the Inventory Update 

Rule.  

Year  Production Range (pounds)  
1986  >10 million - 50 million  

1990  >10 million - 50 million  

1994  >10 million - 50 million  

1998  >10 million - 50 million  

2002  >10 million - 50 million  

 
[US EPA; Non-confidential Production Volume Information Submitted by 

Companies for Chemicals Under the 1986-2002 Inventory Update Rule 

(IUR). beta-Pinene (127-91-3). Available from, as of October 7, 2008: 

http://www.epa.gov/oppt/iur/tools/data/2002-vol.html **PEER REVIEWED**  

 

 

Laboratory Methods: 
 

 

Analytic Laboratory Methods:  
PINENES ARE DETERMINED IN AIR BY A HIGH-RESOLUTION IR 

INTERFEROMETER IN THE PARTS PER TRILLION RANGE AT 100 KM 

PATHLENGTH. THIS METHOD IS USEFUL IN DETERMINING THE BUILDUP OF 

PINENES IN AIR AT NIGHT WHEN PLANT EMISSIONS CONTINUE AFTER 

PHOTOCHEMICAL PROCESSES HAVE STOPPED.  
[WILSON HW; INTEGRATED INFRARED GAS PHASE BAND INTENSITIES OF ALPHA- 

AND BETA-PINENES; JT CONF SENS ENVRION POLLUT, (CONF PROC), 4TH: 834 

(1978)] **PEER REVIEWED**  
 

/Pinene/ can be quantified using gas chromatographic procedures. /Pinene/  
[Clayton, G.D., F.E. Clayton (eds.) Patty's Industrial Hygiene and 

Toxicology. Volumes 2A, 2B, 2C, 2D, 2E, 2F: Toxicology. 4th ed. New 

York, NY: John Wiley & Sons Inc., 1993-1994., p. 1289] **PEER 

REVIEWED**  

http://www.epa.gov/hpv/pubs/general/opptsrch.htm
http://www.epa.gov/oppt/iur/tools/data/2002-vol.html


 

Method: NIOSH 1552, Issue 1; Procedure: gas chromatography with flame ionization 

detector; Analyte: beta-pinene; Matrix: air; Detection Limit: 0.4 ug/sample.  
[CDC; NIOSH Manual of Analytical Methods, 4th ed. beta-Pinene (127-91-

3). Available from, as of October 9, 2008: 

http://www.cdc.gov/niosh/docs/2003-154/ **PEER REVIEWED**  
 

 

Special References: 
 

 

Special Reports:  
The Flavor and Fragrance High Production Volume Consortia; Revised Robust 

Summaries for Bicyclic Terpene Hydrocarbons Submitted to the EPA under the HPV 

Challenge Program. 202 pp. (November 9, 2006). Available from a search of 

http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm as of October 8, 

2008  

 

Synonyms and Identifiers: 
 

Synonyms:  
BICYCLO(3.1.1)HEPTANE, 6,6-DIMETHYL-2-METHYLENE-  
**PEER REVIEWED**  
NOPINEN  
**PEER REVIEWED**  

NOPINENE  
**PEER REVIEWED**  
2(10)-PINENE  
**PEER REVIEWED**  
PSEUDOPINEN  
**PEER REVIEWED**  

PSEUDOPINENE  
**PEER REVIEWED**  
TEREBENTHENE  
**PEER REVIEWED**  

 

Associated Chemicals:  
Beta-pinene (l);18172-67-3 

 

Formulations/Preparations:  
Most commonly available as the l-isomer  
[Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, 

England: Wavelength Publications Ltd., 1994., p. 717] **PEER REVIEWED**  
 

Administrative Information: 

 

Hazardous Substances Databank Number: 5615 

Last Revision Date: 20090626  

http://www.cdc.gov/niosh/docs/2003-154/
http://www.epa.gov/chemrtk/pubs/summaries/bictrphy/c13610tc.htm


Last Review Date: Reviewed by SRP on 1/21/2009  
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Material Safety Data Sheet
Octanal MSDS

Section 1: Chemical Product and Company Identification

Product Name: Octanal

Catalog Codes: SLO1252

CAS#: 124-13-0

RTECS: RG7780000

TSCA: TSCA 8(b) inventory: Octanal

CI#: Not available.

Synonym:   Aldehyde C-8; Caprylic aldehyde; n-Octyl
aldehyde; Octanaldehyde; Capryl aldehyde

Chemical Name: 1-Octanal

Chemical Formula: C8-H16-O

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Octanal 124-13-0 100

Toxicological Data on Ingredients: Octanal: ORAL (LD50): Acute: 3730 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant). Slightly hazardous in case of ingestion, of inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to central nervous system (CNS). Repeated or
prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention.

http://www.sciencelab.com/
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Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: Not available.

Flash Points: CLOSED CUP: 51.667°C (125°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog. Cool
containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed.

Section 7: Handling and Storage

Precautions:
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Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, alkalis.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection: Splash goggles. Lab coat. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a specialist BEFORE
handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sharp, Fatty, Fruity

Taste: Characteristic. Pungent. Fatty

Molecular Weight: 128.22 g/mole

Color: Colorless to light yellow.

pH (1% soln/water): Not available.

Boiling Point: 163.4°C (326.1°F) - 168 C.

Melting Point: -23°C (-9.4°F)

Critical Temperature: Not available.

Specific Gravity: 0.821 (Water = 1)

Vapor Pressure: 0.2 kPa (@ 25°C)

Vapor Density: 4.4 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Soluble in diethyl ether, acetone. Very slightly soluble in cold water.Insoluble in Glycerol. Soluble in 70% mineral oil, alcohol,
organic solvents. Very soluble in Benzene

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, alkalis.

Corrosivity: Not available.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Skin contact. Eye contact. Inhalation.

Toxicity to Animals: Acute oral toxicity (LD50): 3730 mg/kg [Rat].

Chronic Effects on Humans: May cause damage to the following organs: central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant). Slightly hazardous in case of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. Eyes: Causes eye irritation. May cause chemical conjunctivitis and
corneal damage. Inhalation: May cause respiratory tract and mucous membrane irritation. Vapors may cause dizziness or
suffocation. Other symptoms may include burning sensation, coughing, wheezing, laryngitis, shortness of breath, headache,
nausea and vomiting. May produce delayed pulmonary edema. Ingestion: May cause gastrointestinal tract irritation with
nausea, vomiting and diarrhea. Ingestion of large amounts may cause CNS depression.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.
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Identification: : Octyl Aldehyde UNNA: 1191 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Massachusetts RTK: Octanal Massachusetts spill list: Octanal TSCA 8(b) inventory: Octanal TSCA 8(a) PAIR: Octanal TSCA
8(d) H and S data reporting: Octanal: Effective Date: 9/30/91; Sunset Date: 6/30/98

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C (200°F). CLASS D-2B: Material causing
other toxic effects (TOXIC).

DSCL (EEC):
R10- Flammable. S16- Keep away from sources of ignition - No smoking. S43- In case of fire, use Dry chemical, alcohol foam,
carbon dioxide, sand. Never use water. S60- This material and its container must be disposed of as hazardous waste.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 2

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 2

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Wear appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 11:04 AM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Atmospheric Concentrations : 
URBAN/SUBURBAN: Air samples were collected in Milan in Feb, Rome in Sept, and 

Taranto in Aug 1991, located in northern, central, and southern Italy, respectively. 

Concentrations of octylaldehyde were 0.36-0.40, 0.13-1.14, and 0.46-1.05 ppbv in Milan, 

Rome, and Taranto, respectively(1). Seven suburban air samples taken Aug 1991 from 

the town of Montelibretti, Italy, contained octylaldehyde at concentrations of 0.14-0.89 

ppbv(1). Octylaldehyde was detected in ambient air in The Netherlands at a mean 

concentration of 0.05 ppb with a maximum of 0.50 ppb(2). Octylaldehyde was not 

detected in samples taken at the top of an 11 story building on the campus of Hong Kong 

University Science and Technology, Kowloon, Hong Kong(3). Octylaldehyde was 

detected at an avg of 0.32 ppb in 12 of 13 Helsinki samples tested May to Sep 1997(4).  
[(1) Ciccioli P et al; Atmos Environ 27A: 1891-1901 (1993) (2) 

Guicherit R, Schulting FL; Sci Total Environ 43: 193-219 (1985) (3) Ho 

SSH, Yu JZ; Environ Sci Technol 38: 862-70 (2004) (4) Jurvelin JA et 

al; J Air Waste Manage Assoc 53: 560-73 (2003)] **PEER REVIEWED**  
 

 

Atmospheric Concentrations : 
RURAL/REMOTE: Two rural sites in Italy, Monti Cimini Forest and Lido di Ostia had 

octylaldehyde concentrations of 0.91-1.83 ppbv from 11 samples taken Aug 1990, and 

0.57-2.32 ppbv from 4 samples taken Feb 1992, respectively(1). Four air samples 

collected from a large forest area near Storkow, East Germany, July 1991, contained 

octylaldehyde at concentrations of 0.13-0.81 ppbv(1). Outdoor air from the Kanawha 

Valley, West Virginia contained octylaldehyde from trace amounts to 1,044 ng/cu m(2). 

Air samples from a rural forested site in the Sierra Nevada Mountains, California, 

contained octylaldehyde at unreported concentrations(3). Octylaldehyde was detected, 

not quantified in air samples taken from the Southern Black Forest, Germany(4).  
[(1) Ciccioli P et al; Atmos Environ 27A: 1891-1901 (1993) (2) Erickson 

MD, Pellizzari ED; Analysis of Organic Air Pollutants in the Kanawha 

Valley, WV and the Shenandoah Valley, VA. USEPA-903/9-78-007 (1978) (3) 

Helmig D, Arey J; Sci Total Environ 112: 233-50 (1992) (4) Juttner F; 

Chemosphere 15: 985-92 (1986)] **PEER REVIEWED**  
 

 

Other Chemical/Physical Properties : 
Apparent partition coefficients (K*, in M/atm) of 15 carbonyl compounds including 

octylaldehyde between water and air were determined as a function of temperature, 

salinity, and pH. Values for K* decreased with increasing carbon number of alkanals; eg, 

at 25 deg C apparent partition coefficients between air and seawater range from 3710 for 



formaldehyde and 13.1 for acetaldehyde to 0.181 for decanal. log K* was found-to be 

highly temperature dependent, varying linearly with l/T for all compounds studied. The 

salinity effect on K* increases with increasing molecular weight; K* 

(seawater)/K*(freshwater) ratios range from close to 1 for formaldehyde and 

acetaldehyde to less than 0.3 for nonanal and decanal. The effect of pH in the range of 4-

8 on K* as found to be negligible.  
[Zhou X, Mopper K; Environ Sci Technol; 24 (12): 1864-9 (1990)] **PEER 

REVIEWED**  

 

 

Food Survey Values : 
Octylaldehyde was detected in peanut oil, heated to 200 deg C, at unreported 

concentrations(1). Commercial rice cakes were found to contain 800-960 ppb of 

octylaldehyde(2). Octylaldehyde was identified in gari and farine, both products of 

cassava(3), in Beaufort cheese(4), roasted filberts(5), heated corn oil(6), kiwi fruit 

flowers(7), in both commercial and concentrated aqueous orange essences(8). Bisbee 

Delicious apples from Washington state emitted increasing concentrations of 

octylaldehyde through the end of August (to 1671.9 pL/kg-hr) but concentrations 

decreased in apples harvested after this point (to 32.4-141.9 pL/kg-hr)(9). Octylaldehyde 

was detected in raw and roasted earth almonds (Cyperus esculentus L.)(10). 

Octylaldehyde was detected in the emissions from heated rapeseed oil(11).Commercial 

samples of California navel orange, Florida Valencia orange, midseason orange, 

tangerine, and white grapefruit cold-pressed oils contained 0.161, 0.449, 0.358, 0.371, 

0.493 wt% octylaldehyde, respectively(12). Octylaldehyde was detected in whole and 

ground musty sorghum with direct helium-purge method and with supercritical fluid 

extraction method(13).  
[(1) Chung TY et al; J Agric Food Chem 41: 1467-70 (1993) (2) Buttery 

RG et al; J Agric Food Chem 47: 4353-6 (1999) (3) Dougan J et al; J Sci 

Food Agric 34: 874-84 (1983) (4) Dumont JP, Adda J; J Agric Food Chem 

26: 364-67 (1978) (5) Kinlin TE et al; J Agr Food Chem 20: 1021-8 

(1972) (6) Matiella JE, Hsieh TCY; J Food Sci 56: 387-90 (1991) (7) 

Tatsuka K et al; J Agric Food Chem 38: 2176-80 (1990) (8) Moshonas MG, 

Shaw PE; J Agric Food Chem 38: 2181-84 (1990) (9) Mattheis JP et al; J 

Agric Food Chem 39: 1902- 6 (1991) (10) Cantalejo MJ; J Agric Food Chem 

45: 1853-60 (1997) (11) Pellizzari ED et al; J Exposure Anal Environ 

Epidemiol 5: 77-87 (1995) (12) Wilson CWIII, Shaw PE; J Agric Food Chem 

32: 399-401 (1984) (13) Seitz LM et al; J Agric Food Chem 47: 1051-61 

(1999)] **PEER REVIEWED**  
 

 

Atmospheric Concentrations : 
INDOOR AIR: Octylaldehyde was detected in residential, indoor air at concentrations 

ranging from not detected to 22 ug/cu m(1). 46% of indoor air samples taken from 

residential housing contained octylaldehyde at an avg concentration of 4.63 ug/cu m(2). 

Indoor air sampled from new or recently renovated buildings contained octylaldehyde at 

287 ug/cu m(3). Octylaldehyde was found at 1.4-3.6 ppb in new manufactured and at 1.4-

7.2 ppb in site-built houses(4). Octylaldehyde was found in 15 of 15 indoor residences at 

an avg concentration of 0.95 ppb and 9 of 9 work places at an avg concentration of 0.61 

ppb in Helsinki, Finland samples tested May to September 1997(5). Octylaldehyde was 



detected not quantified inside the vehicles of 50 late shift patrol cars sampled from 

August 13 to October 11, 2001(6).  
[(1) De Bortoli M et al; Environ Internat 12: 343-50 (1986) (2) 

Kostiainen R; Atmos Environ 29: 693-702 (1995) (3) Rothweiler H et al; 

Atmos Environ 26A: 2219-25 (1992) (4) Hodgson AT et al; Indoor Air 10: 

178-92 (2000) (5) Jurvelin JA et al; J Air Waste Manage Assoc 53: 560-

73 (2003) (6) Riediker M et al; Environ Sci Technol 37: 2084-93 (2003)] 

**PEER REVIEWED**  
 

 

Food Survey Values : 
Octylaldehyde was identified as a volatile component of raw beef(1) and in scrambled 

eggs(2) at unreported concentrations. Octylaldehyde was measured at 999 ng/g and 1080 

ng/g in big eyed herring paste and hair tail viscera paste, and was not detected in anchovy 

paste or shrimp paste(3). Octylaldehyde was detected in full fat and reduced fat 

frankfurters(4), Italian-type dry-cured ham(5), and as an odorant in cooked mussels 

(Mytilus edulis)(6). Octylaldehyde was released from charbroiling meat at 146,000 ug/kg 

of cooked meat(7). Aroma concentrates of uncured beef and chicken contained 0.69 

mg/kg and 5.08 mg/kg octylaldehyde, respectively(8). Octylaldehyde was isolated as a 

volatile component of duck meat at 9.3 ppb, duck fat at 13.64 ppb, Cantonese style 

roasted duck at 9.66 ppb and Cantonese style roasted duck gravy at 38.08 ppb(9).  
[(1) King MF et al; J Agric Food Chem 41: 1974-81 (1993) (2) Matiella 

JE, Hsieh TCY; J Food Sci 56: 387-90 (1991) (3) Cha YJ, Cadwallader KR; 

J Food Sci 60: 19-24 (1995) (4) Chevance FFV, Farmer LJ; J Agric Food 

Chem 47: 5161-8 (1999) (5) Hinrichsen LL, Pedersen SB; J Agric Food 

Chem 43: 2932-40 (1995) (6) Leguen S et al; J Agric Food Chem 48: 1307-

14 (2000) (7) Schauer JJ et al; Environ Sci Technol 33: 1566-77 (1999) 

(8) Ramarathnam N et al; J Agric Food Chem 39: 1839-47 (1991) (9) Wu 

CM, Liou SE; J Agric Food Chem 40: 838-41 (1992)] **PEER REVIEWED**  
 

 

Major Uses : 
Reported uses (ppm): (FEMA, 2005)  

Reported uses (ppm): (FEMA, 2005) 
 

Food Category  Usual  Max.  
Baked goods  0.76  4.40  

Chewing gum  0.10  0.10  

Frozen dairy  0.51  1.60  

Gelatins, puddings  2.40  6.10  

Hard candy  1.30  3.40  

Nonalcoholic beverages  0.34  1.40  

   

 
[Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 5th 

ed.Boca Raton, FL 2005, p. 1414] **PEER REVIEWED**  



 

 

Plant Concentrations : 
Octylaldehyde was detected in raw earth almonds (Cyperus esculentus L.)(1). 

Octylaldehyde was detected in the emissions from northern red oak, dawn redwood, bass 

wood, eastern hemlock, iron wood, slippery elm, loblolly pine and black gum trees from 

Fernbank Forest, Atlanta, GA, from sugar maple, cotton grass, and yellow birch trees 

from Willow Springs, WI and apple, big sugar bush, willow, Gambell oak, service berry, 

snow berry and salt bush trees from Temple Ridge, Hayden, CO(2). Octylaldehyde was 

detected in the emissions of Quercus ilex (oak) from the Mediterranean(3). 

Octylaldehyde was emitted from rape during the blooming period at a rate of 0.04-0.15 

and 0.06-0.19 ppbv on May 8 and 9, 1998(4). Octylaldehyde was detected in whole 

musty sorghum with direct helium-purge method and with supercritical fluid extraction 

method(5).  
[(1) Cantalejo MJ; J Agric Food Chem 45: 1853-60 (1997) (2) Helmig D et 

al; Chemosphere 38: 2163-87 (1999) (3) Kesselmeier J et al; Atmos 

Environ 30: 1841-50 (1996) (4) Muller K et al; Chemosphere 49: 1247-56 

(2002) (5) Seitz LM et al; J Agric Food Chem 47: 1051-61 (1999)] **PEER 

REVIEWED**  

 

 

Ecotoxicity Values : 
LC50; Species: Pimephales promelas (Fathead minnow, juvenile 26-34 days old); 

Conditions: freshwater, flow through; Concentration: 13.5 mg/L for 96 hr /data for 

metabolic precursor, 1-octanol/  
[EPA/Office of Pollution Prevention and Toxics; High Production Volume 

Information System (HPVIS) on Octanal (124-13-0). Available from, as of 

January 30, 2009: http://www.epa.gov/hpvis/index.html **PEER REVIEWED**  
 

 

Other Chemical/Physical Properties : 
Density: 0.820-0.830; index of refraction: 1.418-1.425  
[Lewis, R.J. Sr.; Hawley's Condensed Chemical Dictionary 15th Edition. 

John Wiley & Sons, Inc. New York, NY 2007., p. 918] **PEER REVIEWED**  

 

 

NFPA Hazard Classification : 
Instability: 0. 0= This degree includes materials that are normally stable, even under fire 

exposure conditions, and that do not react with water. Normal fire fighting procedures 

may be used.  
[Fire Protection Guide to Hazardous Materials. 13 ed. Quincy, MA: 

National Fire Protection Association, 2002., p. 325-28] **PEER 

REVIEWED**  
 

 

Volatilization from Water/Soil : 
The Henry's Law constant for octylaldehyde is 5.14X10-4 atm-cu m/mole(1). This 

Henry's Law constant indicates that octylaldehyde is expected to volatilize from water 

surfaces(2). Based on this Henry's Law constant, the volatilization half-life from a model 

http://www.epa.gov/hpvis/index.html


river (1 m deep, flowing 1 m/sec, wind velocity of 3 m/sec)(2) is estimated as 5 

hrs(SRC). The volatilization half-life from a model lake (1 m deep, flowing 0.05 m/sec, 

wind velocity of 0.5 m/sec)(2) is estimated as 5 days(SRC). Octylaldehyde's Henry's Law 

constant indicates that volatilization from moist soil surfaces may occur(SRC). The 

potential for volatilization of octylaldehyde from dry soil surfaces may exist based upon a 

vapor pressure of 1.18 mm Hg(3).  
[(1) Buttery RG et al; J Agric Food Chem 17: 385-9 (1969) (2) Lyman WJ 

et al; Handbook of Chemical Property Estimation Methods. Washington, 

DC: Amer Chem Soc pp. 15-1 to 15-29 (1990) (3) Daubert TE, Danner RP; 

Physical and Thermodynamic Properties of Pure Chemicals: Data 

Compilation. Design Inst Phys Prop Data, Amer Inst Chem Eng. Hemisphere 

Publ Corp, NY, NY, 4 Vol (1987)] **PEER REVIEWED**  
 

 

Other Chemical/Physical Properties : 
Liquid Molar Volume = 0.15704 cu m/kmol; IG Heat of Formation = -2.8464X10+8 

J/kmol; Heat of Fusion at Melting Point = 2.613X10+7 J/kmol  
[Daubert, T.E., R.P. Danner. Physical and Thermodynamic Properties of 

Pure Chemicals Data Compilation. Washington, D.C.: Taylor and Francis, 

1989.] **PEER REVIEWED**  

 

 

Antidote and Emergency Treatment : 
/SRP:/ Basic treatment: Establish a patent airway (oropharyngeal or nasopharyngeal 

airway, if needed). Suction if necessary. Watch for signs of respiratory insufficiency and 

assist ventilations if necessary. Aggressive airway management may be necessary. 

Administer oxygen by nonrebreather mask at 10 to 15 L/min. Anticipate seizures and 

treat if necessary ... . Monitor for shock and treat if necessary ... . Monitor for pulmonary 

edema and treat if necessary ... . For eye contamination, flush eyes immediately with 

water. Irrigate each eye continuously with 0.9% saline (NS) during transport ... . Do not 

use emetics. For ingestion, rinse mouth and administer 5 ml/kg up to 200 ml of water for 

dilution if the patient can swallow, has a strong gag reflex, and does not drool. 

Administer activated charcoal ... . /Aldehydes and Related Compounds/  
[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care 

For Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. 

Louis, MO 2005, p. 266-7] **PEER REVIEWED**  

 

 

Antidote and Emergency Treatment : 
/SRP:/ Advanced treatment: Consider Consider orotracheal or nasotracheal intubation for 

airway control in the patient who is unconscious, has severe pulmonary edema, or is in 

severe respiratory distress. Intubation should be considered at the first sign of upper 

airway obstruction caused by edema. Positive-pressure ventilation techniques with a bag 

valve mask device may be beneficial. Consider drug therapy for pulmonary edema ... . 

Consider administering a beta agonist such as albuterol for severe bronchospasm ... . Start 

IV administration of D5W /SRP: "To keep open", minimal flow rate/. Use 0.9% saline 

(NS) or lactated Ringer's (LR) if signs of hypovolemia are present. For hypotension with 

signs of hypovolemia, administer fluid cautiously. Consider vasopressors if patient is 

hypotensive with a normal fluid volume. Watch for signs of fluid overload ... . Treat 



seizures with diazepam or lorazepam ... . Use proparacaine hydrochloride to assist eye 

irrigation ... . /Aldehydes and Related Compounds/  
[Currance, P.L. Clements, B., Bronstein, A.C. (Eds).; Emergency Care 

For Hazardous Materials Exposure. 3Rd edition, Elsevier Mosby, St. 

Louis, MO 2005, p. 267] **PEER REVIEWED**  
 

 

Non-Human Toxicity Excerpts : 
/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ Female Sprague 

Dawley rats given doses of 1, 1125, 1500 mg/kg/day by oral gavage. The rats were 

treated once daily (days 6-15 of gestation). Maternal data with dose level: No effect on 

number of implants, but decreased body weight ind ams at both dose levels. Fetal data 

with dose level: Significant decrease (p<0.05) in the number of live pups at the high dose 

only; no effect on perinatal loss (%) or pup weight at either dose. Octanoic acid induced a 

significant decrease in the number of live pups in Sprague Dawley rats but only at a dose, 

which causes maternal toxicity.  
[USEPA; High Production Volume Information System (HPVIS) for Octanal 

(124-13-0). Available from database query: 

http://www.epa.gov/hpvis/index.html on Heptanal as of January 16, 2008] 

**PEER REVIEWED**  

 

 

Probable Routes of Human Exposure : 
Octylaldehyde was found in 15 of 15 personal air samples at an average concentration of 

0.61 ppb from samples taken in Helsinki, Finalnd, tested May to September 1997(1).  
[(1) Jurvelin JA et al; J Air Waste Manage Assoc 53: 560-73 (2003)] 

**PEER REVIEWED**  
 

 

Allowable Tolerances : 
Residues of 1-octanal are exempted from the requirement of a tolerance when used in 

accordance with good agricultural practice as inert (or occasionally active) ingredients in 

pesticide formulations applied to growing crops or to raw agricultural commodities after 

harvest. Use: odor masking agent. Limit: not more than 0.2% of the pesticide 

formulation.  
[40 CFR 180.910 (USEPA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of January 26, 2009: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  
 

 

Allowable Tolerances : 
Residues of 1-octanal are exempted from the requirement of a tolerance when used in 

accordance with good agricultural practice as inert (or occasionally active) ingredients in 

pesticide formulations applied to animals. Use: odor masking agent. Limit: not more than 

0.2% of the pesticide formulation.  
[40 CFR 180.930 (USEPA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of January 26, 2009: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  

http://www.epa.gov/hpvis/index.html
http://www.gpoaccess.gov/ecfr
http://www.gpoaccess.gov/ecfr


 

 

FIFRA Requirements : 
Residues of 1-octanal are exempted from the requirement of a tolerance when used in 

accordance with good agricultural practice as inert (or occasionally active) ingredients in 

pesticide formulations applied to growing crops or to raw agricultural commodities after 

harvest. Use: odor masking agent. Limit: not more than 0.2% of the pesticide 

formulation.  
[40 CFR 180.910 (USEPA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of January 26, 2009: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  

 

 

FIFRA Requirements : 
Residues of 1-octanal are exempted from the requirement of a tolerance when used in 

accordance with good agricultural practice as inert (or occasionally active) ingredients in 

pesticide formulations applied to animals. Use: odor masking agent. Limit: not more than 

0.2% of the pesticide formulation.  
[40 CFR 180.930 (USEPA); U.S. National Archives and Records 

Administration's Electronic Code of Federal Regulations. Available 

from, as of January 26, 2009: http://www.gpoaccess.gov/ecfr **PEER 

REVIEWED**  
 

 

Analytic Laboratory Methods : 
EMSLC Method #554. Determination of Carbonyl Compounds in Drinking Water by 

Dinitrophenyl Hydrazine Derivatization and High Performance Liquid Chromatography. 

Revision 1.0. Detection limit = 6 ug/L.  
[USEPA; EMMI. Environmental Monitoring Methods Index. Version 2.0. 

(NTIS PB-95-502415) (1995)] **PEER REVIEWED**  

 

 

Analytic Laboratory Methods : 
Method: EPA-TSC/NERL 556; Procedure: gas chromatography with electron capture 

detector; Analyte: octyaldehyde; Matrix: finished drinking water and raw source water; 

Detection Limit: 0.6 ug/L.  
[National Environmental Methods Index; Analytical, Test and Sampling 

Methods. Available from http://www.nemi.gov on Octyaldehyde (124-13-0) 

as of February 10, 2009] **PEER REVIEWED**  
 

 

Analytic Laboratory Methods : 
Method: EPA-OGWDW/TSC 556.1; Procedure: fast gas chromatography system 

equipped with an electron capture detector; Analyte: octyaldehyde; Matrix: finished 

drinking water and raw source water; Detection Limit: 0.22 ug/L.  
[National Environmental Methods Index; Analytical, Test and Sampling 

Methods. Available from http://www.nemi.gov on Octyaldehyde (124-13-0) 

as of February 10, 2009] **PEER REVIEWED**  

http://www.gpoaccess.gov/ecfr
http://www.gpoaccess.gov/ecfr
http://www.nemi.gov/
http://www.nemi.gov/


 

 

Emergency Medical Treatment : 
EMT Copyright Disclaimer: 
Portions of the POISINDEX(R) and MEDITEXT(R) database have been provided here 

for general reference. THE COMPLETE POISINDEX(R) DATABASE OR 

MEDITEXT(R) DATABASE SHOULD BE CONSULTED FOR ASSISTANCE IN 

THE DIAGNOSIS OR TREATMENT OF SPECIFIC CASES. The use of the 

POISINDEX(R) and MEDITEXT(R) databases is at your sole risk. The POISINDEX(R) 

and MEDITEXT(R) databases are provided "AS IS" and "as available" for use, without 

warranties of any kind, either expressed or implied. Micromedex makes no representation 

or warranty as to the accuracy, reliability, timeliness, usefulness or completeness of any 

of the information contained in the POISINDEX(R) and MEDITEXT(R) databases. ALL 

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE OR USE ARE HEREBY EXCLUDED. Micromedex does 

not assume any responsibility or risk for your use of the POISINDEX(R) or 

MEDITEXT(R) databases. Copyright 1974-2011 Thomson MICROMEDEX. All Rights 

Reserved. Any duplication, replication, "downloading," sale, redistribution or other use 

for commercial purposes is a violation of Micromedex' rights and is strictly prohibited. 

The following Overview, *** ACETALDEHYDE ***, is relevant for this HSDB record 

chemical. 

Life Support: 
   o   This overview assumes that basic life support measures 

       have been instituted. 

Clinical Effects: 
  0.2.1 SUMMARY OF EXPOSURE 

   0.2.1.1 ACUTE EXPOSURE 

     A)  This agent is a skin and mucous membrane irritant which 

         causes a burning sensation of the nose, throat, and 

         eyes. Prolonged exposure to high concentrations may 

         injure the corneal epithelium causing persistent 

         lacrimation, photophobia, and foreign body sensation. 

     B)  Fatalities, following inhalation, are due to anesthesia 

         when prompt and pulmonary edema when delayed. Very 

         large exposures may cause death due to respiratory 

         paralysis. 

     C)  Prolonged skin contact may cause dermal erythema and 

         burns. Repeated exposures may cause dermatitis due to 

         primary irritation or sensitization. 

     D)  Sympathomimetic effects of acetaldehyde include 

         tachycardia, hypertension, and increased respiration. 

         Bradycardia and hypotension occur at higher levels of 

         acetaldehyde exposure. 

  0.2.3 VITAL SIGNS 

   0.2.3.1 ACUTE EXPOSURE 

     A)  Increased ventilation, hypertension, and tachycardia 

         are sympathomimetic effects which may develop at low 

         levels of exposure. 

     B)  Higher levels produce bradycardia and hypotension. 



  0.2.4 HEENT 

   0.2.4.1 ACUTE EXPOSURE 

     A)  Human eye irritation begins to occur at 50 ppm in the 

         air and becomes excessive at 200 ppm. Splash contacts 

         produce painful but superficial corneal injury. Changes 

         in auditory sensitivity were noted in one foreign study 

         of vapor exposures. 

  0.2.5 CARDIOVASCULAR 

   0.2.5.1 ACUTE EXPOSURE 

     A)  In humans, systemic poisoning can result in 

         sympathomimetic effects of tachycardia and 

         hypertension. 

     B)  Ventricular dysrhythmias have occurred in halothane 

         anesthetized animals given acetaldehyde. 

  0.2.6 RESPIRATORY 

   0.2.6.1 ACUTE EXPOSURE 

     A)  Acetaldehyde is a pulmonary irritant and may cause 

         bronchitis and pulmonary edema when inhaled. Very high 

         concentrations may result in respiratory paralysis. 

  0.2.7 NEUROLOGIC 

   0.2.7.1 ACUTE EXPOSURE 

     A)  High serum concentrations have caused narcosis in 

         animals. 

  0.2.8 GASTROINTESTINAL 

   0.2.8.1 ACUTE EXPOSURE 

     A)  Liquid acetaldehyde is an emetic. 

  0.2.9 HEPATIC 

   0.2.9.1 ACUTE EXPOSURE 

     A)  Acetaldehyde can impair mitochondrial respiration in 

         the liver, similar to effects seen with ethanol. 

  0.2.14 DERMATOLOGIC 

   0.2.14.1 ACUTE EXPOSURE 

     A)  Prolonged contact causes erythema and burns. Repeated 

         exposures may cause dermatitis. 

  0.2.20 REPRODUCTIVE HAZARDS 

    A)  No human reproductive effects were found at the time of 

        this review. Acetaldehyde was detected in 4 out of 8 

        samples of human breast milk. Embryotoxicity and 

        malformations have been seen in animals. 

  0.2.21 CARCINOGENICITY 

   0.2.21.1 IARC CATEGORY 

     A)  IARC Carcinogenicity Ratings for CAS75-07-0 (IARC 

         Working Group on the Evaluation of Carcinogenic Risks 

         to Humans, 2006; IARC Working Group on the Evaluation 

         of Carcinogenic Risks to Humans, 2007; IARC Working 

         Group on the Evaluation of Carcinogenic Risks to 

         Humans, 2010; IARC Working Group on the Evaluation of 

         Carcinogenic Risks to Humans, 2010a; IARC Working Group 

         on the Evaluation of Carcinogenic Risks to Humans, 

         2008; IARC, 2004): 

      1)  IARC Classification 

       a)  Listed as: Acetaldehyde 

       b)  Carcinogen Rating: 2B 

        1)  The agent (mixture) is possibly carcinogenic to 

            humans. The exposure circumstance entails exposures 

            that are possibly carcinogenic to humans. This 



            category is used for agents, mixtures and exposure 

            circumstances for which there is limited evidence of 

            carcinogenicity in humans and less than sufficient 

            evidence of carcinogenicity in experimental animals. 

            It may also be used when there is inadequate 

            evidence of carcinogenicity in humans but there is 

            sufficient evidence of carcinogenicity in 

            experimental animals. In some instances, an agent, 

            mixture or exposure circumstance for which there is 

            inadequate evidence of carcinogenicity in humans but 

            limited evidence of carcinogenicity in experimental 

            animals together with supporting evidence from other 

            relevant data may be placed in this group. 

   0.2.21.2 HUMAN OVERVIEW 

     A)  Acetaldehyde has been implicated as a cocarcinogen in 

         the workplace. There was an increased incidence of 

         total cancers in acetaldehyde production workers as 

         compared with the general population, although this 

         study failed to adjust for confounders. 

   0.2.21.3 ANIMAL OVERVIEW 

     A)  Acetaldehyde is a carcinogen in rats and hamsters. 

  0.2.22 GENOTOXICITY 

    A)  Acetaldehyde has been active in short-term assays for 

        DNA damage and repair, mutagenicity, chromosome 

        aberrations, sister chromatid exchanges, micronucleus 

        test, and oncogenic transformation (HSDB , 2001; RTECS , 

        2001). 

Laboratory: 
   A)  No toxic levels have been established. For significant 

       exposures, base-line liver and kidney function tests may 

       be indicated. 

   B)  Monitor vital signs and chest x-ray in all significant 

       exposures. 

   C)  Monitor for signs of CNS depression following significant 

       exposures. 

Treatment Overview: 
  0.4.2 ORAL EXPOSURE 

    A)  GASTRIC LAVAGE: Consider after ingestion of a 

        potentially life-threatening amount of poison if it can 

        be performed soon after ingestion (generally within 1 

        hour). Protect airway by placement in Trendelenburg and 

        left lateral decubitus position or by endotracheal 

        intubation. Control any seizures first. 

     1)  CONTRAINDICATIONS: Loss of airway protective reflexes 

         or decreased level of consciousness in unintubated 

         patients; following ingestion of corrosives; 

         hydrocarbons (high aspiration potential); patients at 

         risk of hemorrhage or gastrointestinal perforation; and 

         trivial or non-toxic ingestion. 

    B)  ACTIVATED CHARCOAL: Administer charcoal as a slurry (240 

        mL water/30 g charcoal). Usual dose: 25 to 100 g in 

        adults/adolescents, 25 to 50 g in children (1 to 12 

        years), and 1 g/kg in infants less than 1 year old. 

    C)  EMESIS: Ipecac-induced emesis is not recommended because 

        of the potential for CNS depression. 



    D)  ACUTE LUNG INJURY: Maintain ventilation and oxygenation 

        and evaluate with frequent arterial blood gas or pulse 

        oximetry monitoring. Early use of PEEP and mechanical 

        ventilation may be needed. 

    E)  Acetaldehyde in high concentrations may result in 

        narcosis; patients should be monitored for possible coma 

        and respiratory depression. 

  0.4.3 INHALATION EXPOSURE 

    A)  INHALATION: Move patient to fresh air. Monitor for 

        respiratory distress. If cough or difficulty breathing 

        develops, evaluate for respiratory tract irritation, 

        bronchitis, or pneumonitis. Administer oxygen and assist 

        ventilation as required. Treat bronchospasm with inhaled 

        beta2 agonist and oral or parenteral corticosteroids. 

    B)  ACUTE LUNG INJURY: Maintain ventilation and oxygenation 

        and evaluate with frequent arterial blood gas or pulse 

        oximetry monitoring. Early use of PEEP and mechanical 

        ventilation may be needed. 

    C)  Acetaldehyde in high concentrations may result in 

        narcosis so patients should be monitored for possible 

        coma and respiratory depression. 

  0.4.4 EYE EXPOSURE 

    A)  DECONTAMINATION: Irrigate exposed eyes with copious 

        amounts of room temperature water for at least 15 

        minutes. If irritation, pain, swelling, lacrimation, or 

        photophobia persist, the patient should be seen in a 

        health care facility. 

  0.4.5 DERMAL EXPOSURE 

    A)  OVERVIEW 

     1)  DECONTAMINATION: Remove contaminated clothing and wash 

         exposed area thoroughly with soap and water. A 

         physician may need to examine the area if irritation or 

         pain persists. 

Range of Toxicity: 
   A)  50 ppm for 15 minutes will cause eye irritation in the 

       majority of subjects. 

   B)  Fatalities have occurred in animals exposed to levels of 

       16,000 ppm for four hours. 

 
[Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, 

CO, 2011; CCIS Volume 148, edition expires Aug, 2011. Hall AH & Rumack 

BH (Eds): TOMES(R) Information System Micromedex, Inc., Englewood, CO, 

2011; CCIS Volume 148, edition expires Aug, 2011.] **PEER REVIEWED** 



MATERIAL SAFETY DATA SHEET 

Disclaimer 

The information contained on the Material Data Sheet has been compiled from data 

considered accurate. ; This data is believed to be reliable, however, it must be pointed out 

that values for certain properties are known ; to vary from source to source. The Good 

Scents Company USA Expressly disclaims any warranty expressed or implied ; as well as 

any liability for any injury or loss arising from the use of this information or the materials 

described. ; This data is not to be construed as absolutely complete since additional data 

may be desirable when particular ; conditions or circumstances exist. It is the 

responsibility of the user to determine the best precautions ; necessary for the safe 

handling and use of this product for your application. This data relates only to the ; 

specific material designated and not to be used in combination with any other material. 

Many federal and state ; regulations pertain directly or indirectly to the product's end use 

and disposal of containers and unused material. ; It is the purchaser's responsiblity to 

familiarize themselves with all applicable regulations. 

For Manufacturing, Processing, or Repacking Only. 

1 : Identification of the substance / preparation and company 

Product Code / Trade Name : RW101370  /  decanal (aldehyde C-10) 

Supplier Details : The Good Scents Company 

Information : 414-764-2659 

Version Date : 05/07/2009 

2 : Composition / information on ingredients 

Chemical characterization : 

Hazardous ingredient(s) : 

 
decanal    95.00 to 100.00 % 

Hazard symbols :  Xi N      R  phrases :  38 52/53  

mol./wt. : 156.2652000       formula :  C10 H20 O        cas :  112-31-2  

einecs number :  203-957-4 

NLM HSDB       

3 : Hazard identification 

Most important hazards : 

Irritant, Dangerous for the environment.  

Irritating to skin. 

Harmful to qauatic organisms, may cause long-term adverse effects in the aquatic 

environment. 

Keep out of the reach of children. 

In case of contact with eyes, rinse immediately with plenty of water and seek medical 

advice. 

Wear suitable protective clothing. 

Avoid release to the environment. Refer to special instructions/safety data sheet. 

4 : First-aid measures 

Remove contaminated soaked clothing and wash before reuse.  

After eye contact : 

http://toxnet.nlm.nih.gov/cgi-bin/sis/search/r?dbs+hsdb:@rn+112-31-2
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In case of contact with eyes, rinse immediately with plenty of water for at least 10 

minutes and seek medical advice. 

After skin contact : 

After contact with skin, wash immediately affected area with soap and plenty of water. 

After inhalation : 

If inhaled, remove person to fresh air. If not breathing give artificial respiration. If 

breathing is difficult, give oxygen. 

After ingestion : 

If swallowed, rinse mouth with water (only if the person is conscious). Do not induce 

vomiting. Obtain immediate medical advice. 

5 : Fire-fighting measures 

Extinguishing media : 

Carbon Dioxide; Dry Chemical; Universal-Type Foam. 

Special firefighting procedures : 

Wear self-contained breathing apparatus and protective clothing to prevent contact with 

skin and eyes. 

Unusual fire and explosion hazards : 

Emits toxic fumes under fire conditions. 

6 : Accidental release measures 

Wear respirator, chemical safety goggles, rubber boots and heavy rubber gloves. Keep 

people away, evacuate area. 

To avoid possible contamination of the environment, Do not discharge into any drains, 

surface waters or groundwaters. 

Cover with an inert, inorganic, non-combustible absorbent material (e.g. dry-lime, sand, 

soda ash). Place in covered containers using non-sparking tools and transport outdoors. 

Avoid open flames or sources of ignition (e.g. pilot lights on gas hot water heater). 

Ventilate area and wash spill site after material pickup is complete. Dispose of in 

accordance with current laws and regulations. 

7 : Handling and storage 

Measures should be taken to prevent materials from being splashed into the eyes or on 

the skin. Wear eyeshields and protective clothing. Smoking should not be permitted in 

work areas. 

Provide suitable air extraction ventilation in the work areas. Vapors may form explosive 

mixtures with air. Keep material away from sources of ignition (e.g. hot surfaces, sparks, 

flame and static discharges. 

To be stored in tightly sealed and preferably full containers in cool, dry and ventilated 

area. Protect from heat/overheating and light sources. 

Keep in glass, suitable plastic, aluminum or laquer-lined containers. 

8 : Exposure controls / personal protection 

Occupational exposure limits : 

OSHA TWA : Not determined 

ACGIH TWA : Not determined 
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NIOSH TWA : Not determined 

OSHA PEL : Not determined 

ACGIH STEL : Not determined 

NIOSH STEL : Not determined 

Respiratory protection : 

Do not breath vapors. Mechanical exhaust required. In confined or poorly ventilated 

areas, the use of an appropriate respiratory protection may be required. 

Hand protection : 

Compatible chemical-resistant gloves are recommended. Wash contaminated gloves 

before reuse. 

Eye protection : 

Chemical safety goggles are recommended. Wash contaminated goggles before reuse. 

Body protection : 

Light protective clothing recommended. Wash contaminated clothing before reuse. 

Hygiene measures : 

Avoid inhalation and contact with skin and eyes. Good personal hygiene practices should 

be used. Wash after any contact, before breaks and meals, and at the end of the work 

period. Safety shower and eye bath recommended. 

9 : Physical and chemical properties 

Appearance / odor : 

colorless to pale yellow clear liquid / sweet aldehydic waxy orange peel citrus floral 

Melting point : 17.00 to 18.00 °C. @ 760.00 mmHg  

Boiling point : 207.00 to 209.00°C. @ 760.00 mmHg  

Flash point ( Deg. F. ) : 186.00  °F.  TCC  ( 85.56 °C. )  

Flammability : Not determined  

Autoflammability : Not determined  

Explosive properties : Not determined  

Oxidizing properties : Not determined  

Vapor pressure : 0.10300 mm/Hg @ 25.00 °C.  

Vapor density : >1 ( Air = 1 )  

Volatile by volume : 100.00 %  

Evaporation rate : Not determined  

Specific gravity : 0.82400 to 0.83200 @ 25 °C.  

PH of Product : Not determined  

Solubility in water : Very Slightly Soluble 

10 : Stability and reactivity 

Stability : Stable  

Conditions to avoid : 
Heat, excessive heat, open flames and other sources of 

ignition. 

Incompatibility : Strong oxidizing agents, strong reducing agents. 

Hazardous decomposition Carbon monoxide, carbon dioxide. Hazardous 
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products : polymerization will not occur. 

11 : Toxicological information 

Acute effects : 

Irritant, Dangerous for the environment.  

Irritating to skin. 

Harmful to qauatic organisms, may cause long-term 

adverse effects in the aquatic environment. 

Oral Toxicity(LD50) : 
Oral-Rat    3730.00  ul/kg  AIHAAP  23,95,1962 

Oral-Mouse    >41750.00  mg/kg     

Dermal Toxicity(LD50) : Skin-Rabbit  5040.00  ul/kg  AIHAAP  23,95,1962 

Skin Irritation : 
Skin-Rabbit  500.00  mg/24hours 

mild  FCTXAV  11,1079,1973 

Eye Irritation : Not determined  

Inhalation data(LC50) : Not determined  

Mutagenicity data : Not determined  

Phototoxicity data : Not determined  

Human experience : Not determined  

Carcinogenicity : 
Per OSHA, IARC, NTP, ACGIH, OEHHA-Prop 65, 

RTECS : No  

Reproductive toxin : 
Per OSHA, IARC, NTP, ACGIH, OEHHA-Prop 65, 

RTECS : No  

On the TSCA Inventory? : Yes 

12 : Ecological information 

Biodegradability  

Readily biodegradable : Not determined  

Inherently biodegradable : Not determined  

Ecotoxicity 

Fish : Not determined  

Algae : Not determined  

Daphnia : Not determined  

Bacteria : Not determined  

Further information : 

Prevent contamination of soil, ground and surface waters. 

Do not discharge product unmonitored into the 

environment. 

Mixture reportable to : None found 

13 : Disposal considerations 

 

Dispose of in accordance with all federal, state and local environmental regulations. 

14 : Transport information 

US DOT Hazard Class : n/a keep away from children  

UN Number : 3082  

UN Pkg. Group : III  
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UN item : Not determined  

ERG Number : Not determined  

Land transport (ADR/RID) 

Class : Not determined  

Transportfactor : Not determined  

Marine transport (IMDG) 

IMDG-class : Not determined  

Page No. : Not determined  

MFAG : Not determined  

EmS-No. : Not determined  

Air transport (IATA) 

IATA-class : Not determined  

Passenger : Not determined  

Cargo : Not determined  

15 : Regulatory inforamtion 

European information : 

Xi N - Irritant, Dangerous for the environment.  

R 38 - Irritating to skin. 

R 52/53 - Harmful to qauatic organisms, may cause long-term adverse effects in the 

aquatic environment. 

S 02 - Keep out of the reach of children. 

S 26 - In case of contact with eyes, rinse immediately with plenty of water and seek 

medical advice. 

S 36 - Wear suitable protective clothing. 

S 61 - Avoid release to the environment. Refer to special instructions/safety data sheet. 

Reviews, standards, and regulations : 

NOES 1983: HZD X5145; NIS 13; TNF 3349; NOS 26; TNE 35717; TFE 16153 EPA 

TSCA SECTION 8(B) CHEMICAL INVENTORY EPA TSCA SECTION 8(D) 

UNPUBLISHED HEALTH/SAFETY STUDIES. WATER ENDANGERING CLASS 

(WGK): 2 

16 : Other information 

Fema No. : 2362 

Hazardous materials identification system : 

Fire :  2 Health :  2 Reactivity :  0 Personal protection :  B  

 
Top of Page          The Good Scents Company Home  
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         1. IDENTIFICATION OF SUBSTANCE/PREPARATION & COMPANY. 

 

         PRODUCT NAME: Orange Oil Sweet, Organic 

 

         PRODUCT CODE: 90009 

 

         SUPPLIER: The Soap Kitchen, 11a South Street, Torrington, 

Devon, EX38 8AA 

 

                 Emergency Tel No: 01805 622944 Emergency Contact: Mr. 

Richard Phillips. 

 

 

 

         2. COMPOSITION / INFORMATION ON INGREDIENTS. 

 

         DEFINITION/BOTANICAL ORIGIN: The volatile oil obtained by 

expression from the ripe peel of the fruit Citrus 

 

         sinensis (L.) Osbeck (Fam. Rutaceae). 

 

         H-No: 3301.12      CAS No: 8028-48-6 Status: Natural 

 

         CoE No: 143        FEMA: 2824            Additives: None 

 

         FDA: 182.20        IFRA: see section 16 Application: 

Aromatherapy, skincare, flavourings etc 

 

         RIFM:              EINECS: 232-433-8 Cas (TSCA): 8008-57-9 

 

         INCI name: Citrus dulcis (also known as Citrus aurantium 

dulcis) 

 

 

 

         3. HAZARDS IDENTIFICATION: 

 

         Xn Harmful; R10 Flammable liquid. 

 

 

 

          4. FIRST-AID MEASURES: 

 



         INHALATION:               Remove from exposure site to fresh 

air. Keep at rest. Obtain medical 

 

                                   attention. 

 

         EYE CONTACT:              Rinse immediately with plenty of 

water for at least 15 mins. Contact a doctor if 

 

                                   symptoms persist. 

 

         SKIN CONTACT:             Remove contaminated clothes. Wash 

thoroughly with soap & water, 

 

                                   flush with plenty of water. If 

irritation persists, seek medical advice. 

 

                                   Rinse mouth out with water. Seek 

medical advice immediately. 

 

         INGESTION: 

 

         OTHER:                    When assessing action take Risk & 

Safety Phrases into account 

 

                                   (Section 15) 

 

         5. FIRE FIGHTING MEASURES. 

 

         EXTINGUISHING MEDIA       Use CO2, Dry Powder or Foam type 

Extinguishers, spraying 

 

                                   extinguishing media to base of 

flames. Do not use direct water jet on 

 

         RECOMMENDED: 

 

                                   burning material. 

 

         SPECIAL MEASURES:         Avoid vapour inhalation. Keep away 

from sources of ignition. Do not 

 

                                   smoke. Wear positive pressure self-

contained breathing apparatus & 

 

                                   protective clothing. 

 

         EXTINGUISHING PROCEDURES: Closed containers may build up 

pressure when exposed to heat and 

 

                                   should be cooled with water spray. 

 

 

 

         6. ACCIDENTAL RELEASE MEASURES. 

 



         PERSONAL PRECAUTIONS:    Avoid inhalation & direct contact 

with skin & eyes. Use individual 

 

                                  protective equipment (safety glasses, 

waterproof-boots, suitable 

 

                                  protective clothing) in case of major 

spillages. 

 

         ENVIRONMENT PRECAUTIONS: Keep away from drains, soils, surface 

& groundwaters. 

 

         CLEANING UP METHODS      Remove all potential ignition 

sources. Contain spilled material. Cover 

 

                                  with an inert or non-combustible 

inorganic absorbent material, sweep 

 

                                  up and remove to an approved disposal 

container. Observe state, 

 

                                  federal & local disposal regulations. 
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         7. HANDLING & STORAGE. 

 

         PRECAUTIONS IN HANDLING:        Apply good manufacturing 

practice & industrial hygiene practices, 

 

                                         ensuring proper ventilation. 

Observe good personal hygiene, do not 

 

                                         eat, drink or smoke whilst 

handling. Avoid static discharges. 

 

         STORAGE CONDITIONS:             Store in tightly closed 

original container, in a cool, dry & ventilated area 

 

                                         away from heat sources & 

protected from light. Keep air contact to a 

 

                                         minimum. 

 

         FIRE PROTECTION:                Keep away from ignition 

sources & naked flames. Take precautions to 

 

                                         avoid static discharges in 

working area. 

 



 

 

         8. EXPOSURE CONTROLS/PERSONAL PROTECTION. 

 

         RESPIRATORY PROTECTION: Avoid breathing product vapour. Apply 

local ventilation where possible. 

 

         VENTILATION:            Ensure good ventilation of working 

area. 

 

         SKIN PROTECTION:        Avoid all skin contact. Use chemically 

resistant gloves if required. 

 

         EYE PROTECTION:         Use safety glasses. 

 

         WORK/HYGIENE PRACTICES: Wash hands with soap & water after 

handling. 

 

 

 

         9. PHYSICAL & CHEMICAL PROPERTIES. 

 

         COLOUR:                   Yellow-red through to orange-brown 

liquid. 

 

         APPEARANCE:               Mobile liquid 

 

         ODOUR:                    Citrus, reminding of orange peel 

 

         FLASH POINT °C:           46-50 

 

         SPECIFIC GRAVITY AT 200C: 0.835 - 0.855 

 

         REFRACTIVE INDEX @ 20°C:  1.460 - 1.485 

 

 

 

         10. STABILITY & REACTIVITY. 

 

         REACTIVITY:                 It presents no significant 

reactivity hazards, by itself or in contact with 

 

                                     water. Avoid contact with strong 

acids, alkali or oxidising agents. 

 

         DECOMPOSITION:              Liable to cause smoke & acrid 

fumes during combustion: carbon 

 

                                     monoxide, carbon dioxide & other 

non-identified organic compounds 

 

                                     may be formed. 

 

 

 

         11. TOXICOLOGICAL INFORMATION. 

 



         LD 50 Orl-rat: >5g / Kg Food and Cosmetic Toxicol (1974) I2 

(3), 733. 

 

         LD 50 Orl-rabbit >5g/Kg Food and Cosmetic Toxicol (1974) 

I2(3), 733. 

 

 

 

         12. ECOLOGICAL INFORMATION. 

 

         BIODEGRADABILITY:       Data not available 

 

         PRECAUTIONS:            Prevent surface contamination of soil, 

ground & surface water. 

 

 

 

         13. DISPOSAL CONSIDERATIONS. 

 

         Avoid disposing to drainage systems and into the environment. 

Seek expert advice. 

 

 

 

         14. TRANSPORT REGULATIONS. 

 

         UN 1993:               applies 

 

         Road (ADR/RID):        Class 3 item 31c 

 

         Air (IATA):            Class 3 packing Gp III 

 

         SEA (IMDG):            Class 3 

 

         CHIP:                  See section 15 
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         15. REGULATORY INFORMATION. According to Directive 88/379/EEC 

 

         HAZARDS:                Harmful 

 

         SYMBOLS:                Xn 

 

         RISK PHRASES:           R10 Flammable liquid 

 

                                 R65 Harmful: may cause lung damage if 

swallowed 

 



         SAFETY PHRASES:         S62 If swallowed, do not induce 

vomiting: seek medical advice 

 

                                 immediately 

 

 

 

         16. OTHER INFORMATION. 

 

         Cosmetics Directive 7th Amendment: Restrictions may apply. A 

source of Citral, Limonene and Linalool, 

 

         listed as sensitisers. Check maximum usage levels for skin 

care products. 

 

 

 

         PACKAGING. 

 

              Type                          Suitability 

 

                                    Glass                         Yes 

 

                                    Lacquer lined steel/tin       Yes 

 

                                    Aluminium                     Yes 

 

                                    HPPE                          No 

 

                                    F/HDPE                        Yes 

 

                                    Other plastic                 No 

 

 

 

         SHELF LIFE 

 

         When stored within advised conditions, re-test after 12 months 

then at 3 monthly intervals up to a 

 

         maximum life of 36 months. 

 

 

 

         Q.C. REQUIREMENTS. 

 

         In-line with general product specification. Always satisfy 

suitability for specific application. 

 

 

 

 

 

 

 



         The data provided in this material safety data sheet is meant 

to represent typical data/analysis for this 

 

         product and is correct to the best of our knowledge. The data 

was obtained from current and reliable 

 

         sources, but is supplied without warranty, expressed or 

implied, regarding its�? correctness or accuracy. 
 

         It is the user's responsibility to determine safe conditions 

for the use of this product, and to assume 

 

         liability for loss, injury, damage or expense arising from 

improper use of this product. The information 

 

         provided does not constitute a contract to supply to any 

specification, or for any given application, and 

 

         buyers should seek to verify their requirements and product 

use. 
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NOV I 9 2DOl 

. Jeanene ~~en~~eier 
of Legal Affairs 

enzymatic Therapy, Inc. 
825 Challenger Drive 

ay, Wisconsin 543 11 

Ph~upha~acia Division of 
Integrative therapeutics, Inc. 

825 Challenger Drive 
ay, Wisconsin 543 11 

Dear oenckmeies: 

administration 
ur letters of October 25, 2001 to the Food and Drug 

343(r~(6~ (section 4~3(r~(6~ of tie Federal 
our submissions state that ~~zy~at~c 

ivisi~~ of Integrative therapeutics, Inc. are making 
ducts named Ekartkwn Free: 

‘I. . . decreasing the tential for the highly aci fluid to splash up in to 
the esophagus * ” 

) makes clear that a s~teme~t ~~~l~ded in labeling under the 
a~~~~i~ of that section not claim to diagnose, mitigate) treat, cure, 

disease or class 0 seases, The s~temeRt that you are rna~i~g 
uets, i~cludi~g the use of the term “heartb~r~” as the name of the product, 

that they are inte or ~~t~gat~ disease, namely esophageal 
ease and hear&u nut meet the requirement of 21 U. S .C. 
* These claims suggest that these products are intended for use as drugs civil 

FDA c~~~l~ded that ~‘~~casi~~al hea~b~~” and “occasional acid i~digestiQ~” may 
ecific symptoms that could be appropriate St~~~re~~n~tiQ~ clai for your 
are not q~ali~ed such that they are not disease claims. Moreover, flUX 

isease and its charae stic signs or symptoms are not nonspecific ~~~diti~~s that would be 
appropriate structure/ ction claims (see 65 FR IO00 at 103 f ; Jan, 6,2~~~). 
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.S.C. 321(g)(l)(~), and 
ns sf tie Act. If you intend to make claims of this nature, ycfu should 

r for Drug Evaluation and Research (CDER), Office of C~mpl~anGe, 
ish Place, Rockvilfe, Oakland 20855. 

Please contact us if you require fbrt.her assistance. 

Sincerely, 

Division of Compliance and Enforcement 
Office of Nutritional Products, Labe 

and Dietary Supplements 
Center for Food Safety 

and Applied ~~tr~ti~n 

, Center for Drug ~valuat~~n and 
, Office of the Associate Cornmis 

ent, HFC-200 
i~eap~~~s District Compliance, 



ati era 
AL NEDICI:NES*” 

October 25,2~~1 

ffice of Special Nutr~tio~a~s OFFS-45~) 
nter for Food Safety and Applied Nut~tion 
ad and Drug Adm~nistratjon 

200 c St. SW 
~ashjngton, DC 20204 

e . Label C~a~ms/D~sc~a~rners 

Dear Sir~adam; 

This letter is to nutify you that Enzymatic Therapy, Inc. at 825 Challenger Drive, Green 
543 11 is a manufacturer and has included statements provided for by section 4~3~r~~6~ of the Food, Drug, 
and Cosmetic Act on the labels of the folfowing product. 

standardized tc, contain 
a m~njmum of 98.5% 

Heartbwn Free supports 
healthy peristalsis, 

I certify that the info~at~on contained in this notice is complete and accurate and that ~n~rnat~~ 
as substa~tiatju~ that the statements are t~th~l and nut misleading. 

, I 

By: 

Title: Senior Vice President of Scientific Affairs 

ate: /o--- +pj-‘--Q/ 

Tf you have any questions, lease contact Jeanene MoenG 
(~20) 469-4440. 

eier, Director of Legal Affairs at 

Sincerely, 

J&nene ~o~ne~eier 
irector of Legal Affairs 



October 26,200l 

Office of Special Nut~tionals (HFS- 
Center for Food Safety and Applied 
ood and Drug Administration 

200 c St. SW 
Washington, DC 20204 

. . Label ~laims/Disclaimers 

ear Sir/~adam~ 

is letter is to noti you that Emphatic therapy, Inc. at 825 Challenger Drive, Green Bay, Wisconsin 
543 I 1 is a manufa~~rer and has included statements provided for by section 403(r~(6~ of the Food, Dmg, 
and Cosmetic Act on the labels of the following product. 

enzymatic 
Therapy, Inc. 

NAME 
Heartburn Free” 

Peel Extract, 
standardized to contain 
a minimum of 9&Y!& 
d-limonene 

orange peel extract exerts a 
spasmogenic activity and 

I certify that the ~nfo~atio~ contained in this notice is ~omplgte and a&~nrat~ and that Enzymatic 
therapy, Inc. has substantiation that the statements are truthfil and not misleading, 

BY: I 
Or! L 
J&-%+. 

Robert 6. Doster 
Title: Senior Vice President of Scientific Affairs 

Date: 

If you have any questions, please contact ~eane~e ~~e~c~eier~ 

Sincerely, 

ctor of Legal Affairs 
~~a~~~~ Free9.e 



ffice of Special ~utritionals (HITS-450) 
enter for Fuod Safety and Applied tuition 

Feud and Drug Administration 

RE: Label ~laims~isclaimers 

ear ~ir~adam: 

is letter is to motif you at Enzymatic therapy, Inc, at 825 ~haIle~ger 
543 11 is a manufac~rer and has included statements provided for by section 4~~~r~~~~ of the Food, Drug, 
and Cosmetic Act on the labels of the fallowing product. 

Heartburn Free* Orange (Citrus sinensis) 
Peel Extract, 
standardized to contain 
a minimum of 98.5% 
d-fimonene 

Heartburn Frye 

I bedim tbat info~atiun contained in this notice is complete and accurate and that atic 
~herapy~ Inc s s~bstantiatiu~ that the statements are t~tb~l and not misleading” 

Title: Senior Vice President of Scientific Affairs 

Date: 

Ify~~ have any questions, please contact Jeanene ~oenc~eier, Director of Legal Affairs at 

Sincerely, 

ne Moenckmeier 
Director of Legal Affairs 



ctober 30,20Qf 

ce of Special ~~tritionals OFFS-4~~~ 
ter for Food Safety and Applied munition 

Food and Drug Administration 
200 c St. SW 
Washington, DC 20204 

. a Label ~laims~is~laimers 

Dear Sir/Madam: 

is fetter is to astir you &at ~nzyrnat~~ therapy, Inc. at 825 ailenger Green ~isco~~i~ 
543 11 is a manufa~~ and has included statements provided by secti 
and Cosmetic Act on labels of the following product. 

Food, Dug, 

~n2ymatic 
Therapy, inc. 

NAME, 
Heartburn Free* 

fNGRED!ENT~ 
Orange (Citrus sinensis) 
Peel Extract, 
standardized to contain 
a rn~n~rn~rn of 98.5% 
dR~im~nene 

surface tension of the liquid 
contents in the stomach, 
decreasing the potential for 

ly acidic stomach 
fluid to splash up into the 
esophagus.* 

I ~e~~~ that the info~at~on contained in is notice is couplets and a~~~r~te an 
therapy, Inc. has substantiation that the statements are t~th~l and not misleading. 

y: ~~~~~~~ 

Robert C. Doster 
Titfe: Senior Vice President of Scientific Affairs 

nzymati~ 

Date: 

If you have any questions, please contact Jeane~e ~oe~~~~ier, 
~~2~) 469-4440. 

irector of Legal Affairs at 

ene ~uenc~e~er 
Director of Legal Affairs 



ctober 25,XK.l 

~f~G~ of Special ~ut~tiona~s (HFS-450) 
Center for Food Safety and Applied nutrition 
Food and Drug Adm~n~s~atio~ 
200 c St. SW 
~~hingto~, DC 20204 

* . Label C~aims/Dis~laimers 

Dear S~r~a~rn: 

armies (a Division of Integrative therapeutics, 
ay, ~~s&onsi~ 543 I 1 is a ma~ufac~rer and has included statements provided 

by section 4~3~r~~~~ of the Food, Drug, and Cosmetic Act on the following labefs of its prodnets. 

Yt rmica 
D n of 

f ntegrat~ve 
~~~rapeu~cs 

eartburn 
ree” 

Orange (Citrus sinensis) 
Peei Extract, patent- 
pending standardized to 
contain a minimum of 
98.5% d-limonene 

e info~atjon contained in this not&x is complete and accurate and that PhytoP 
Division of Integrative therapeutics, Inc.) has substantiat~un that the statements are truthful and not 
misleading. 

Title: Senior Vice President of Scientific Affairs 

ate: 

questions, pfease contact Jeanene Moenc eier, Director of Legal Affairs at ~92Q~ 469s 

Sincerely, 

ene ~oen~~eier 
uxctor of Legal Affairs 



. 

armica, 
ATURAL MEDfCiNESrw 

f&-x of Special Nutritionals (HFS-450) 
Center for Food Safety and AppIied Nutrition 
Food and Drug Administration 
200 c St. SW 

. 

9 Label Claims/Disc~aimers 

Dear Sir~adam: 

is letter is to nuti you that Ph~oPba~ica (a ivision of integrative therapeutics, Inc.) at 825 
Challenger Drive, Green Bay, ~~seons~n 543 11 is a manufa~~rer and has included statements provided 
for by section 403(r)(6) of the Food, Drug, and Cosmetic Act on the following labels of its products. 

Division of 
eg rat ive 
erapeutics 

Orange (Citrus sinensis) 
Peel Extract, patent- 
pending standardized to 
contain a minimum of 
985% d~~irn~n~ne 

In a la~~rat~~ study, 

orange peel extract exerts a 
spasm~ge~i~ activity and 
the spasmogenic activity 
was associated with the 
levels of d-limonene ni tEre 
extract.” 

misreading. 

this notice is complete and acc~rat~ and that Phyto a (a 
rative therapeutics, .> has substantiation that the statements are tither 

Robert C. Doster 
Title: Senior Vice President of Scientific Affairs 

ate: 

y questions, please contact Jeanene Moenc eier, Director of Legal Affairs at (92~) 469- 

Sincerely, 
825 C~A~~~~~~ t%WE 

C;REfhl BAY, w! 5431 l-8328 
920-469-9099 
TOLL FREE 800-553-2370 
FAX 920-469-44 18 ctor of Legal Affairs 
FAX KM. FREE 888-31 ~-5657 



ctober 29,200l 

Office of Special 
Center for Food S 
Food and Drug Administration 
200 c St. SW 

. 

I Label ~laims~is~laimers 

Dear Sir~adam: 

This letter is to notify you that Ph~oPha~i~a (a division of Integrative Thera~eutics~ Inc.) at 825 
challenger Drive, Green Bay, Wisconsin 543 I.1 is a manufacturer and has included statements provided 
for by section 4U~(r~(6~ of the Food, Drug, and Cosmetic Act on the following labels of its products. 

Orange (CiBus sinensis) 
Peel Extract, patent- 
pending ~~anda~diz~d to 
contain a ~~n~~u~ of 
98.5% d-~i~~~~~e 

eartburn Free 42-1 

ertirjr that the i~fo~atio~ contained in this notice is complete an 
vision of Inte~ative Therapeutics, Inc.) has substantiation that the 

accurate and that ph~opha~i~a (a 
statements are t~th~l and not 

misleading. 

Robert C. Doster 
Title: J$xiqr Vice President of Scientific Affairs 

IfY ve any questions, lease contact Jeanene ~oe~~~eier~ 
4440. 

ire~tor of Legal Affairs at (92 

nene ~oe~~~eier 
ireetor of Legal Affairs 



October 3Q, 2001 

Office of Special ~ut~tionals @IFS-450) 
Center for Food Safety and Applied Nu~itio~ 

rug Adminis~ation 

Washington, DC 20204 

* . Label Claims~is~laimers 

ear ~ir~adam: 

is letter is to noti.@ you that PhytoP ivisj~n of ~nt~~~at~ve therapeutics, Inc.) at 825 
Challenger Drive, Green Bay, Wisconsin 543 1 I is a m~ufa~~rer and has included statements provided 
for by section 4~~~r)~~) of the Food, Ikug, and Cosmetic Act on the following labels of its products. 

Free* surface tension of the liquid 

dac~easi~~ the potentiaf for 
the highly acidic stomach 

I certify &at the intonation contained in this notice is complete and a~eurate and ica (a 
Division of Integrative Therapeutics, Inc.) has substantiation that the statements are t~t~~l and not 
misleading. 

Y: 
Robert C. Doster 

Title: Senior Vice President of Scientific Affairs 

ate: 

If you have any questions, please contact ~ea~ene Moenc 
4440. 

erector of Legal Affairs at 

Sincerely, 
825 CflA~~~~G~R L)RIVE 

c.hEN BAY, w! 5431 f I 
920-469-9099 

ene ~oenc~eier 
rector of Legal Affairs 

WPf Ip 











































































HOLLAND & HART LLP 
A. John Davis, Utah Bar No. 0825 
Christopher R. Hogle, Utah Bar No. 7223 
M. Benjamin Machlis, Utah Bar No. 12585 
222 S. Main Street, Suite 2200 
Salt Lake City, Utah 84111 
Telephone: (801) 799-5800 
Facsimile: (801) 799-5700 

Attorneys for Respondent, 
US Oil Sands, Inc. 

F I LED 
SEP j 0 2012 

Sl5CRETARY, BOAAO OF 
Oil, GAS & MlMNG 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

LIVING RIVERS, 

Petitioner, 

v. 

DIVISION OF OIL, GAS AND MINING, 

Respondent, 

U S OIL SANDS INC. f/k/a EARTH 
ENERGY RESOURCES, INC., 

Intervenor/Respondent. 

USOS'S MOTION FOR OCTOBER 24, 
2012 HEARING AND FOR 

PRE-HEARING CONFERENCE 

Docket No. 2010-027 

Cause No. Ml047/0090 A 

Respondent US Oil Sands Inc. ("USOS"), formerly known as Earth Energy Resources, 

Inc., hereby moves the Board of Oil, Gas and Mining ("Board") to resume the hearing of this 

matter (which began on February 23,2011) during the Board's October 24,2012 meeting. 

USOS further moves the Board to schedule a pre-hearing conference to simplify the issues, set 

575406U 



time limits and discuss other ways to expedite the proceeding. USOS so moves for the following 

reasons: 

1. On May 12,2011, the Board issued a Stipulated Order "to continue the hearing in 

this matter until after the Utah Department of Environmental Quality has resolved Living Rivers' 

March 16,2011 Request for Agency Action." This stay was entered because the issues that were 

raised in Living Rivers' March 16, 2011 Request for Agency Action to the Division of Water 

Quality ("DWQ") are identical to most of the issues raised in Living Rivers' Request for Agency 

Action to this Board ("RAA"). 

2. DWQ appointed an Administrative Law Judge ("ALJ") to consider Living Rivers' 

challenges and recommend an outcome. On May 16 and 17,2012, the ALJ presided over an 

extensive evidentiary hearing. 

3. On August 28, 2012, the ALJ issued a Memorandum and Findings of Fact, 

Conclusions of Law, and Recommended Order ("Recommended Order") upholding DWQ's 

determination that USOS's PR Spring mine will have a de minimis actual or potential impact on 

ground water quality. (See Recommended Order, attached as Exhibit A.) The Recommended 

Order is based, in part, on findings that no ground water exists in the area of the PR Spring mine 

to be impacted, the residual process chemicals and tar in the leftover materials present no more 

than a de minimis risk to ground water, and the leach testing conducted for the Permit-by-Rule is 

reliable. (See Recommended Order, attached hereto as Exhibit A.) 

4. The Board of Water Quality - the body responsible for issuing DWQ's final 

decision - has set this matter for scheduling at its September 26, 2012 meeting, and USOS has 

asked that the hearing also include its consideration and adoption of the Recommended Order. 

2 



5. Once the Board of Water Quality adopts the Recommended Order, the only issues 

raised in Living Rivers' RAA to this Board that will remain to be addressed and resolved are: 

a. Living Rivers' claims in Section V.A. of the RAA regarding surface water 

quantity. The RAA alleges that the NOI fails to satisfy Utah Admin. Code R647-

4-109.1 because, although the NOI acknowledges that storm water and snowmelt 

may runoff the outslopes of the overburdenlinterburden storage areas, there is no 

"quantitative analysis to determine the possible negative effects caused by such 

runoff' in the NOI, and without such quantitative analysis the NOI "cannot state 

what the potential impacts are, in violation of R64 7 -4-109.1, or what the 

appropriate measures are that it will have to undertake to avoid or minimize 

environmental damage as required by Utah Admin [Code R]647-4-107.2 and 

111.2." RAA at 6. 

b. Living Rivers' claim in Section V.B. of the RAA that DOGM was 

required to obtain surface water quality data from nearby streams to assess 

potential impacts to surface water quality. The RAA alleges that the NOI "cannot 

state what the potential impacts to the surface water systems are, as required 

under R64 7 -4-109.1," because "the permit documents contain no water quality 

data for nearby streams ... [or] analysis of the impacts to the Willow Creek 

drainage from the discharge of high TDS water from the PR Spring operation." 

RAA at 8. 
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c. Living Rivers' claim in Section V.F. ofthe RAA regarding DOGM's 

alleged reliance on DWQ's storm water permit "to ensure that the Reclamation 

Plan meets its stated objectives." RAA at 11. 

WHEREFORE, USOS respectfully moves the Board to: 

1. Set this matter for hearing at the Board's regularly scheduled hearing on October 

24, 2012, if the Board of Water Quality places the Recommended Order on its September 26, 

2012, Agenda; or, in the alternative, set this matter for hearing at the Board's regularly scheduled 

meeting on December 5, 2012, if the Board of Water Quality places the Recommended Order on 

its October 24,2012 Agenda; and 

2. Schedule a pre-hearing conference to simplify the issues to be presented to avoid 

duplicative litigation of the issues already resolved in the Recommended Order, set reasonable 

time limits for the hearing, and to adopt other means to expedite this proceeding. 

DATED this ! tJ f'1r day of September, 2012. 

A. Jol aVIS 

Christopher R. Hogle 
M. Benjamin Machlis 
Attorneys for Respondent/Intervenor, 

U S Oil Sands, Inc. 
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CERTIFICATE OF SERVICE 

Jb/ 
The undersigned hereby certifies that on this ~ day of September, 2012, a true and 

correct copy of the foregoing USOS'S MOTION FOR OCTOBER 24,2012 HEARING AND 

FOR PRE-HEARING CONFERENCE, was served via e-mail, as follows: 

5 

Joro Walker 
Charles R. Dubuc 
WESTERN RESOURCE ADVOCATES 
Attorneys for Petitioners 
150 South 600 East, Suite 2A 
Salt Lake City, Utah 84102 
jwalker@westermesources.org 
rdubuc@westermesources.org 

Steven F. Alder 
Assistant Attorney General 
1594 W. North Temple, Suite 300 
Salt Lake City, Utah 84116 
stevealder@utah.gov 

Mike Johnson 
Assistant Attorney General 
Counsel for Board of Oil, Gas and Mining 
1594 W. North Temple, Suite 300 
Salt Lake City, Utah 84116 
mikej ohnson@utah.gov 



EXHIBIT A 

EXHIBIT A 



JOHN E. SWALLOW 
Chief Deputy 

Kimberlee McEwan 
Assistant Attorney General 
Counsel for the Utah Water Quality Board 
195 North 1950 West, 1st Floor 
P.O. Box 144840 
Salt Lake City, Utah 84114-4840 

STATE OF UTAH 
OFFICE OF THE ATTORNEY GENERAL 

Protecting Utah • Protecting You 

August 28, 2012 

Re: In The Matter ofPR Spring Tar Sands Project, Ground Water Discharge 
Permit-By-Rule, No. WQ PR-ll-OOI 

Dear Ms. McEwan: 

KIRK TORGENSEN 
Chief Deputy 

ERRA-111-12 

I have been appointed as the Administrative Law Judge in the above-referenced matter. For the Utah Water 
Quality Board's consideration, enclosed please tind my Memorandum and Findings of Fact, Conclusions of Law, and 
Recommended Order. 

SKAlsrb 

Enclosure(s) 

Sincerely, 

Sandra K. Allen, 
Adtpinistrative Law Judge 

cc: JOTO Walker, Western Resource Advocates, Counsel for the LiVIng Rivers 
Charles R. Dubuc, Jr., Western Resource Advocates, Counsel for the Living Rivers 
Walter Baker, Division of Water Quality, Utah Water Quality Board 
Paul McConkie, Utah Attorney General's Office, Counsel for the Executive Secretary 
A. John Davis, Holland & Hart, Counsel for U.S. Oil Sands, Inc. 
Christopher R. Hogle, Holland & Hart, Counsel for U.S. Oil Sands, Inc. 
M. Benjamin Machlis, Holland & Hart, Counsel for U.S. Oil Sands, Inc. 
Administrative Proceedings Records Officer 

160 EAST 300 SOUTH. 5TH FLOOR' P.O. 140873· SALT LAKE CITY. UTAH 84114-0873' TEL: (801) 366·0290' FAX: (801) 366-0292 
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BEFORE THE UTAH WATER QUALITY BOARD 

IN THE MATTER OF: 

PR SPRING TAR SANDS PROJECT, 
GROUND WATER DISCHARGE 
PERMIT-BY-RULE, NO. WQ PR-II-OOI 

Administrative Law Judge 
Sandra K. Allen 

MEMORANDUM AND FINDINGS OF FACT, 
CONCLUSIONS OF LAW, AND RECOMMENDED ORDER 
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BEFORE THE UTAH WATER QUALITY BOARD 
UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 

IN THE MATTER OF: 

PR SPRING TAR SANDS PROJECT, 
GROUND WATER DISCHARGE 
PERMIT-BY-RULE, NO. WQ PR-II-00l 

, , 

i MEMORANDUM AND FINDINGS OF 
: FACT, CONCLUSIONS OF LAW AND 
: RECOMMENDED ORDER . 

August 28, 2012 

Administrative Law Judge Sandra K. Allen 

MEMORANDUM 

I. INTRODUCTION 

On March 4, 2008, the Executive Secretary determined that a tar sands mining project in 

the Uintah Basin qualified for permit-by-rule status under Utah Admin. Code R 317-6-

6.2(A)(25) based on the de minimis potential effect on ground water quality ("2008 Decision"). 

On February 15, 2011, the Executive Secretary determined that proposed changes to the tar sands 

mining project did not warrant modification or revocation of the 2008 Decision ("2011 

Modification Decision"). Petitioner Living Rivers filed a challenge to the 2011 Modification 

Decision. However, this proceeding has not really been about the proposed modifications. 

Instead, this proceeding has focused on the de minimis potential effect of the project on ground 

water quality due to the absence of shallow ground water, a central basis for the 2008 Decision, 

as explained in Section IV. A. below. Living Rivers asks the Utah Water Quality Board 

("Board") to find that the record lacks substantial evidence to support the finding of de minimis 

potential effect of the project on ground water, to reverse the 2011 Modification Decision and to 



make the Division of Water Quality require U.S. Oil Sands, Inc. ("USOS") to file ground water 

discharge permit application and obtain a ground water discharge permit. 

II. THE PARTIES AND THE HEARING 

The petitioner is Living Rivers. The respondents are the Executive Secretary of the 

Water Quality Board (who may be referred to herein as Executive Secretary, Agency, Division 

afWater Quality, Division or DWQ) and USOS, formerly known as Earth Energy Resources, 

Inc. In accordance with the January 5, 2012, Stipulated Schedule, a two-day evidentiary hearing 

was held in this matter. Appearing for petitioner, Living Rivers, were Joro Walker and Charles 

R. Dubuc, Jr. Appearing for respondent, the Agency, was Paul M. McConkie. Appearing for 

respondent, USOS, were Christopher R. Hogle and M. Benjamin Machlis. 

Presiding over the hearing was Sandra K. Allen, who was appointed as Administrative 

Law Judge ("ALJ") by the Executive Director of the Department of Environmental Quality to 

conduct this proceeding, review the evidence and legal arguments presented, and to make a 

recommended decision to the Board, which will make the final decision (dispositive action). 

III. JURISDICTION 

On May 8, 2012, Utah Senate Bi1l2! went into effect. Under this bill, all final 

adjudicatory decisions will be made by the Executive Director and the Board will no longer be 

involved in making final decisions from ALJ recommended decisions. A question has arisen 

about the jurisdiction of on-going proceedings, like this one, that commenced before the May 8, 

2012 effective date of Senate Bill 21. 

Under Utah case law, once a judicial forum has acquired jurisdiction ofa case, 

subsequent legislative action does not divest it of jurisdiction. See National Parks and 
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Conservation Ass 'n v. Board o/State Lands, 869 P.2d 909, 912 (Utah 1993) (reversed in part on 

other grounds); and State v. z.F., 2001 WL 422947 (Utah App.) (unreported) at *1. 

Accordingly, the Board is not divested of jurisdiction in this proceeding. 

IV. RELEVANCE OF 2008 DECISION, EVIDENTIARY RECORD BASED ON 
DE NOVO PROCEEDING, BURDEN OF PROOF AND STANDARD OF REVIEW 
APPLICABLE TO FINAL BOARD DECISION 

A. THE FACTORS CONSIDERED IN THE 2008 DECISION ARE RELEVENT 
TO THE 2011 MODIFICATION DECISION 

To understand this recommended decision, it is helpful to understand the relationship 

between the 2008 Decision and the 2011 Modification Decision. The November 9, 2011, Order 

Denying Earth Energy Resources and Executive Secretary's Motion to Dismiss issued earlier in 

this proceeding set the stage by determining that Living Rivers could not directly challenge the 

2008 Decision but could challenge the factors underlying it in contesting the 2011 Modification 

Decision. A summary follows. 

The order rejected Living Rivers' argument that a direct challenge to the 2008 Decision, 

though not filed within 30 days as required by Utah Code Ann. § 64G-4-30I(1)(a) and Utah 

Admin. Code R305-6-202(8) (formerly Utah Admin. Code R317-9-2(2)(a», should be allowed 

on equitable grounds because the lack of notice (November 9,2011, Order Denying Earth 

Energy Resources and Executive Secretary's Motion to Dismiss at 7). The order noted that 

Living Rivers did not cite any authority that demonstrated that either USOS or the Executive 

Secretary had any duty to notify Living Rivers of the 2008 Decision, and did not cite any 

authority that demonstrated that equitable tolling applies to toll deadlines under environmental 

permit statutes. [d. The order reasoned that there is a negatives inference, "created by the many 
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notice requirements in the DEQ's statutes and rules and the lack of any statutory or regulatory 

notice requirement applicable for this decision. See, e.g., Utah Code Ann §§ 19-5-108(2) and 

19-5-110(3), and Utah Admin. Code R317-2-3.5(e) and R317-6-6.5." Id. The order further ' 

reasoned that due to the costs and benefits of imposing significant additional notice requirements 

for the many determinations made by Department of Environmental Quality decision makers, 

those C,osts and benefits should be weighed in a forum other than an adjudication. ld. Therefore, 

the order concluded that the Board cannot, in the absence of legal authority and based only on 

policy arguments impose new procedural requirements for permitting." ld. at 8. 

Nonetheless, affected third parties are authorized to bring a challenge to permitting 

decisions and nothing in the Utah Administrative Procedures Act or the Department of 

Environmental Quality's procedural rules would limit the ability of a third party to raise issues 

that were not considered by the Executive Secretary in the first instance, provided the 

information is relevant. ld. at 5, 6. In this case, all the new information alleged to challenge the 

2011 Modification Decision related to factors that were identified by the DWQ as relevant to the 

2008 Decision, thus potentially subject to challenge. ld. at 6. Therefore, though a direct 

challenge to the 2008 Decision was not allowed, the factors underlying the 2008 Decision have 

been the focus of this proceeding. 

The 2008 Decision was based upon four relevant factors (Ex. IR-000036-37). First, the 

reagent [d-limonene] is generally non-toxic and volatile, and most of it will be recovered and 

recycled in the extraction process. Id. Second, the bitumen (tar) extraction will be done using 

tanks and equipment at the processing facility, no impoundments or process water ponds are 

planned, and most of the water used in the process will be recovered and recycled. Id. Third, 
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processed tailings will not be free-draining, will have moisture content in the 10 to 20 percent 

range, will not contain any added constituents that are not naturally present in the rock other than 

trace amounts of the reagent, Synthetic Precipitation Leachate Procedure testing indicated that 

leachate from precipitation through tailings would have non-detectable levels of volatile and 

semi-volatile organic compounds. Id. Fourth, available infonnation on the hydrogeology of the 

area demonstrated the general absence of ground water to a depth of between 1,500 and 2,000 

feet below the surface. Id. This proceeding has focused primarily on the fourth factor. 

B. IN A DE NOVO PROCEEDING EVIDENCE OUTSIDE OF THE INITIAL 
AGENCY RECORD MAYBE INCLUDED IN THE FINAL EVIDENTIARY 
RECORD 

Pursuant to Section 63G-4-208 of the Utah Code Ann. (West, 2009) the ALl's findings of 

fact must be based exclusively on the evidence in the record in the adjudicative proceedings or 

on facts officially noted. The evidentiary record consists of the initial record, exhibits, video 

recorded and live testimony and the facts stipulated by the parties. See Utah Admin. Code R 

305-6-208. Before the hearing, Living Rivers moved to exclude the USOS drilling and coring 

records because the drilling occurred several months after the 2011 Modification Decision so the 

US OS drilling and program evidence were not included in the Executive Secretary's review. 

This motion was denied in the May 8, 2012, Pre-Hearing Order because this proceeding is de 

novo, meanirig that "the matter is tried anew, as if it had not been heard before and as ifno 

decision had been previously rendered." Black's Law Dictionary at p. 392 (5 th ed. 1979). Thus, 

whether the Executive Secretary considered the data in issuing the 2011 Modification Decision is 

not relevant. 
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The de novo nature of agency review following a request for agency action is described 

in the November 9, 2011, Order Denying Earth Energy Resources and Executive Secretary's 

Motion to Dismiss. It states: 

It was the intention of the Utah Legislature in passing Utah Administrative 
Procedures Act ("UAPA") to provide all persons appearing before the agency 
with an opportunity to have trial-type procedures to resolve questions of fact. 
This was evident from the specific and significant procedural requirements for 
formal proceedings in UAPA (Utah Code Ann. §§ 63G-4-204 to 208) and from 
the requirement that an informal proceeding that did not provide those procedures 
would be reviewed de novo in district court. See Utah Code Ann. § 630-4-
402(1)(a). 

Initial orders of the Executive Secretary are exempt from UAPA under Utah Code 
Ann. § 630-4-102(2)(k): 
(2) This chapter does not govern ... (k) the issuance of a notice of violation or 
order under ... Title 19, Chapter 5, Water Quality Act ... , except that this chapter 
governs an agency action commenced by a person authorized by law to contest 
the validity or correctness of the notice or order .... 

There is nothing in this provision to indicate that the Legislature intended that 
UAPA be used differently for persons challenging a decision under the Water 
Quality Act than it would for persons before other agencies that did not have an 
exemption for initial decisions. It is therefore necessary to infer that persons who 
are challenging a decision under the Water Quality Act do retain the right to trial
type procedures for resolving questions of fact -including facts not considered by 
the initial decision maker -and that any challenge must therefore be conducted as 
a de novo proceeding. 

November 9,2011, Order Denying Earth Energy Resources and Executive Secretary's 
Motion to Dismiss at 2-3. 

Consistent with the November 9, 2011, Order Denying Earth Energy Resources and Executive 

Secretary's Motion to Dismiss, Section 19-1-310, and as set forth in the May 8, 2012, Pre-

Hearing Order; this proceeding was conducted de novo and the evidentiary record upon which 

the findings of fact herein are based includes the initial record, stipulated facts, exhibits, and 

video recorded and live testimony presented during the hearing on May 16 and 17,2012. 
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C. BURDEN OF PROOF 

The parties agreed that as the petitioner, Living Rivers has the burden of proof. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 1-2.) See also Milne Truck Lines, Inc. v. Public Service 

Commission of Utah, 720 P .2d 1373, 1379 (Utah 1986). The standard of proof in this 

administrative hearing is a preponderance of the evidence and requires the proponent of a 

contested fact to demonstrate that its existence is more likely than not. (May 9, 2012, Jt. Pre: 

Hrg. Stmt. and Order at 3.) 

D. APPELLATE STANDARD OF REVIEW APPLICABLE TO BOARD'S 
DECISION 

Section 630-4-403 provides that the standard applicable to an appellate court reviewing a 

board's dispositive action is whether, based on the record as a whole, the board has erroneously 

interpreted or applied the law or made a determination of fact that is not supported by substantial 

evidence when viewed in light of the whole record. See Sierra Club v. Air Quality Ed., 2009 

ur. 76,226 P.3d 719. "Substantial evidence is that quantum and quality of relevant evidence 

that is adequate to convince a reasonable mind to support a conclusion." Pen & Ink, LLC v. 

Alpine City, 2010 UT App 203, ~ 16,238 PJd 63 (quoting Caster v. West Valley City, 2001 UT 

App 212, ~ 4,29 P.3d 22. Substantial evidence is more than a "'mere scintilla of evidence," 

though "something less than the weight of the evidence." Mar/inez v. Media-Paymaster Plus et 

al., 2007 UT 42, ~ 35, 164 P.3d 384 (emphasis added); Patterson v. Utah County Ed. of Adj., 893 

P.2d 602, 604 n. 6 (Utah App. 1995). 
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V. STIPULATED ADMISSIONS OF FACT 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following admissions of fact: 

1. On February 8, 2011, USOS submitted a letter to DWQ regarding certain 

proposed modifications to its proposed tar sands mining process since USOS had received a 

permit-by-rule determination from DWQ in 2008. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 

3.) 

2. The proposed operation for the PR Spring Tar Sands Project consists of open-pit 

mining of tar sands; extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage areas totaling 70 acres in 

Size. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

3. As a tar sands mining operation, the PR Spring Project will operate under a 

Notice oflntention for a Large Mining Permit (NOI M0470090) [IR-000043-372] required by 

the Utah Mined Land Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah 

Division of Oil, Gas and Mining. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

4. Under Utah Admin. Code R647-4-109, the NOI must include "a general narrative 

description identifying ... [p]rojected impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3.) 

5. DWQ's records show that DWQ's Ground Water Protection Section was first 

contacted by USOS regarding the proposed PR Spring Project in October 2005. (May 9,2012, 

Jt. Pre-Hrg. Stmt. and Order at 3.) 
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6. On February 21, 2008, JBR Environmental Consultants, Inc., on behalf of USOS 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration 

("Demonstration") [IR-000003-35J. The Demonstration was provided to support US OS's request 

to DWQ for a determination that the PR Spring operation be considered as a permitted-by-rule 

facility under Utah Ground Water Protection Rules (Utah Admin. Code R317-6). (May 9,2012, 

Jt. Pre-Hrg. Stmt. and Order at 3.) 

7. DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

8. The Demonstration requested a determination by DWQ that the proposed project 

meets the criteria to be permitted-by-rule under Utah Admin. Code R317-6-6.2(1) and R317-6-

6.2(25). (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

9. In a letter dated March 4, 2008, [IR-000036-37, also referred to as the 2008 

Decision) DWQ communicated to USOS that the PR Spring Project should have a de minimis 

potential effect on ground water quality and qualifies for permit-by-rule status under Utah 

Admin. Code R317-6-6.2(25). (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

10. The March 4,2008 determination [2008 Decision} included four factors cited by 

DWQ in support of the permit-by-rule determination and language that "[i]fany ofthese factors 

change because of changes in your operation or fro~ additional knowledge of site conditions, 

this permit-by-rule determination may not apply and you should inform the DWQ of the 

changes." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

11. Living Rivers did not contest the March 4, 2008 permit-by-rule Determination 

[2008 Decision] within 30 days ofits issuance. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 
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12. On February 8, 2011, USOS submitted a letter to DWQ outlining several 

proposed modifications and asking DWQ to confirm that none of the changes affected its permit

by-rule status. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 8.) 

13. .Between February 8, 2011 and February 15,2011, DWQ conducted its review of 

the modifications. (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

14. On February 15,2011, DWQ informed USGS by letter that it had considered the 

modifications and had determined lithe proposed changes to the mining and bitumen extraction 

process do not change the March 4, 2008 permit-by-rule determination for having a de minimis 

potential effect on ground water quality and the project -still qualifies for permit-by-rule under 

Utah Admin. Code R317-6-6.2.A(25)." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

15. On March 16,2011, within 30 days of the DWQ's February 15,2011 letter to 

USOS, Living Rivers filed the subject Request for Agency ActionlPetition to Intervene. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

16. During the summer of 20 11, USO~ drilled 180 core holes in the area ofthe 

project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

VI. AGREED APPLICABLE PROPOSITIONS OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following applicable propositions of law: 

1. Applicable ground water protection rules at Utah Admin. Code R 317-6, include a 

provision that lithe following facilities are considered to be permitted by rule arid are not required 

to obtain a discharge permit under R317 -6-6.1 or comply with R31 7-6-6.3 through R317 -6-6.7, 

R317-6-6.9 through R317-6-6.11, R317-6-6.l3, R317-6-6.16, R317-6-6.l7 and R317-6-6.l8: ... 
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25 facilities and modifications thereto which the Executive Secretary determines after a review 

of the application will have a de minimis actual or potential effect on ground water quality." 

Utah Admin. Code R317-6-6.2(A)(25). 

2. Utah Admin. Code R317-6-1.19 defines "ground water" as "subsurface water in 

the zone of saturation including perched groundwater." 

3. Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Service Commission oj Utah, 720 P.2d 1373, 1379 (Utah 1986). The 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

. Harken v. Southwest Corp. v. Board ojOil, Gas and Mining, 920 P.2d 1176, 1182 (Utah 1996). 

4. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." See also Sierra Club v. Air Quality Bd., 2009 

UT 76,,14; 226 P.3d 719. 

VII. FACTUAL ISSUES PRESENTED 

From the May 9, 2012, Joint Pre-Hearing Statement and Order, the factual issue 

presented for decision in this matter, based on the standard of review articulated above, is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-
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6.2A(25) is supported by substantial evidence. The issue turns on the following two factual sub-

Issues: 

1. Whether the record as it will exist before the Water Quality Board shows that 

ground water, as that term is defined in statutes and regulations, exists in the project ~ea?1 

2. If such ground water exists, does US OS's proposed operation present a greater 

than de minimis risk of effecting the quality of that ground water? The parties agree that if the 

answer to either of these questions is "no," then the Executive Secretary's decision has a 

reasonable basis and must be allowed to stand. 

A. SUBSTANTIAL EVIDENCE IN THE RECORD SUPPORTS A FINDING 
THAT GROUND WATER HAS NOT BEEN LOCATED AND MAYBE 
ASSUMED ABSENT IN THE PROJECT AREA EXCEPT FOR A DEEP 
REGIONAL AQUIFER 

1. The Project. 

The project, which has not yet commenced, will initially consist of 213 acres leased from 

the State Institutional Trust Lands Administration, straddling the boundary between Uintah and 

Grand Counties, Utah (IR-000046-58). The project will consist of open-pit mining of tar sands, 

extraction of bitumen using d-limonene; and storage of processed sands, processed fines and 

waste rock in the mine and two additional storage acres, totaling 70 acres in size. (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) The mine is designed to extract tar as far as 150 feet 

below the surface (IR-000056, 000058). 

1 Living Rivers disagrees with the accuracy offactual sub-issue 1, and submitted what it believes 
to be a more accurate statement of the issue. However, I am satisfied with and accept the factual 
sub-issue 1 as stated above. 
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2. The Issue. 

Although a zone of saturation known as the Mesa Verde aquifer at 1500 to 2000 feet 

below surface (IR-000007) is in the project area, Living Rivers has not alleged and has produced 

no evidence that the project presents a threat to the deep, regional aquifer. As revealed by the 

testimony of geologists Robert Herbert, Mark Novak, Robert Bayer, Gerald Park and Elliot Lips, 

the issue has been the presence of shallow ground water that may be affected by the project. 

"The primary premise of this [de minimis] determination was the absence of ground water in the 

project area to a depth of 1,500 and 2,000 feet below ground surface." (Ex. 102 at 5, IR-000036-

37.) 

3. Definition of Ground Water. 

Ground water is defined as "subsurface water in the zone of saturation including perched 

ground water." Utah Admin. Code R317-6-1.19. The "zone of saturation" means "[t]he zone in 

which the functional permeable rocks are saturated with water under hydrostatic pressure. Water 

in the zone of saturation will flow into a well, and this is called ground water." (Ex. 312 (citation 

and emphasis omitted).) 

4. Substantial evidence in the. record supports a finding that shallow ground water 
has not been located and may be assumed absent in the project area. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the failure to locate and apparent absence of shallow ground water in the project 

area. (Ex. 102, IR-00001-630); Hrg. Tr: 108-243; 346-376.) The evidence includes: 

a. The 2011 USOS drilling and coring program consisting of 180 borings to 
depths up to 305 feet, including a dense grid of 55 borings in the initial 
three pit mine area, and water test wells ranging in depth from 1780 to 
2610 feet (Hrg. Tr: 56,102,104-105,351-354,382-383, Ex. 305); 
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b. Site visits, including personal observations by professional geologist 
Gerald Park (Hrg. Tr: 95, 137-38,377-78,383-384,390,392-93) and June 
2008 DWQ field visit (Hrg. Tr: 136-140; IR-000038); 

c. Di vision of Oil, Gas and Mining well log records (Ex. 102 at 5, IR 
000006-7); 

d. 25 exploratory borings drilled to depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 
127-128);· 

e. Water rights review (Ex. 102 at 5, IR at 000006-8); 

f. Division of Water Rights Well Log which was dry to 1940 feet (Ex. 104; 
Hrg. Tr: 146-151); and 

g. The hydrogeological setting of the project site (Ex. 1 02 at 6, 9). 

5. The 2011 Drilling and Coring Evidence. 

The most compelling evidence showing the absence of ground water is the USOS 2011 

drilling program. During the summer of 2011, USOS drilled 180 holes in and around th~ mine 

site, with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is more 

than twice the depth to which US OS will mine. (Hrg. Tr: 56, 102, 104-105,351-354,382-383, 

Ex. 305). The drilling was conducted, in part, to determine the presence or absence of ground 

water (Hrg. Tr: 385-386). It is reasonable to assume that the means and methods utilized were 

adequate to yield signs of ground water, if there were any (Hrg. Tr: 349 - 354). The drillers and 

the geologists who manned the drill rigs were instructed to watch for and record any signs of 

ground water (Hrg. Tr: 349 - 354, 385-386). No ground water was encountered, and no sign of 

it was recorded (Hrg. Tr: 349-354, 385-386). 

The 2011 water well drilling also provides substantial evidence of the absence of ground 

water that would be affected by the project. In 2011, USOS drilled five holes near the project 
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area to depths below 1,500 feet to serve its water needs for the project and encountered ground 

water in only one at a depth of over 1,830 feet (Hrg. Tr: 146-50,366-67,387-88). 

The 2011 drilling program is strong evidence of the absence of ground water that may be 

affected by the project (Hrg. Tr: 386). Division of Water Quality witness, Robert Herbert, 

testified: "I have never seen a project with this much and extensive drilling to determine the 

presence or absence of ground water." (Hrg. Tr: 102.) Mr. Herbert testified that the 2011 drilling 

program rules out shallow ground ~ater at the project based on the "extensive array of borings 

that they [US OS] drilled and the depths of them in conjunction with the previous available 

information .... I've never seen a site or project with that many borings or the density of the 

borings for the proposed mine site." (Hrg. Tr: 104.) Mr. Herbert testified that it is highly 

unlikely that the drilling would have missed a perched aquifer (Hrg. Tr: 104-105). 

Living Rivers attempted to impeach the 2011 drilling program evidence with the 

testimony of Elliot Lips but his testimony was ineffectual in overcoming the 2011 drilling data, 

which provides substantial evidence of the absence of shallow ground water at the site (Hrg. Tr: 

269-284). For example, Mr. Lips contended that the 2011 drilling did not support the absence of 

ground water because it was done by "advanced casing" (Rrg. Tr: 262). USOS witness, Robert 

Bayer, testified that the 2011 drilling was not conducted by advance casing (Hrg. Tr: 350). 

Another example is Mr. Lip's testimony that drillers and geologists were not told to look for 

small quantities of water (Hrg. Tr: at 261). This testimony was refuted by witnesses who were 

personally present when the instructions were given (Hrg. Tr: 337,385). 
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6. The geology of project area. 

Also presented were relevant publications, core logs and topographic maps. According to 

this evidence, as well as the Executive Secretary's and USOS's expert testimony on the 

hydrogeology of the area, the geology is not conducive to the presence of ground water that may 

be impacted by USOS's project (Hrg. Tr: 354-358,388-390, 142-146, Ex. 102, Ex. 103, IR-

000406-482). The project is located on an interfluve between two drainages, which isolates the 

mine site and limits any recharge to just the small amount of precipitation that falls directly on 

the site, most of which will be lost to evapotranspiration (Hrg. Tr: 120-124, 130-136, 143, 150, 

354-358, Ex. 102 at 5,6, 12, 13, IR-000042). The subsurface consists mostly of interbedded and 

impermeable shale, siltstone, and mudstone (Hrg. Tr: 303, 380). "[E]very sand zone is wholly or 

partially saturated with bitumen, almost every one. So in other words, we have no recharge area 

and an effect of the areas covered with a tar roof." (Hrg. Tr: 356.) The hydrogeology evidence 

presented during the hearing supports and explains the absence of ground water that may be 

impacted by the project. 

7. Professional Inspections. 

Evidence of professional inspections in and near the project area was presented (Hrg. Tr: 

95, 137-138,377-378,384,392-393). Professional geologist, Gerald Park testified on behalf of 

USOS that he has searched for signs of ground water ever since he started going to the project 

site in 2005 and l1as never found any. Mr. Park testified that he has been to the project area over 

40 times and has stayed in the project area for 30 days during one stretch and almost five months 

during another, and has been there in every month of the year but January (Hrg. Tr: 377). Mr. 

Park testified that he was present when a DWQ team visited the project site in June of 2008 in an 
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attempt to investigate the seeps in Figure 7 (lR-000127) (Hrg. Tr: 392). Mr. Park testified there 

was "a little bit 'of dampness in each place" but they were not flowing and there was no ground 

water to sample (Hrg. Tr: 392-394). The professional geologist who testified on behalf of 

Living Rivers, Elliot Lips, also visited the site, and he reported no sign of any ground water 

based on his visit (Hrg. Tr: 270). 

8. Initial Record References: DOGM Well Log Records, 25 Exploratory Borings, 
Water Rights Review. 

Evidence was also presented concerning Division of Oil, Gas and Mining oil and gas 

logs, 25 exploratory borings, and a water rights review. (Ex. lO2 at 5.) Logs of eleven oil and 

gas wells within 3.3 miles of the mine site, all drilled to depths of over 1,000 feet contain no 

indication of ground water, except f~r one entry, which noted an occurrence of ground water at 

1,266 feet (Hrg. Tr: 127,359-360, IR 000006-7). By rule, Division ofOH, Gas and Mining well 

logs must identify ground water if any is encountered (Hrg. Tr: 359-360; Utah Admin. Code 

R649-3-6(2.6). In addition, no ground water was discovered through exploratory borings drilled 

to depths of 150 feet through the Upper Parachute Creek Member and tar sands contained in the 

Lower Douglas Creek Member of the Green River Fonnation or through a water rights review. 

(Ex. 102 at 5, citations omitted). 

9. Living River's Evidence. 

Livtng Rivers' failed to provide any direct evidence of the existence of shallow ground 

water. Living Rivers' evidence consisted of references to water right applications and statements 

in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR-00006) and a 

2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A.) regarding "Water Right 49-1567 on Earth 

Energy Lease - Spring Investigation" near the project area. 
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Living Rivers offered the testimony of Elliott Lips, a professional geologist, who 

highlighted references in the Initial Record to support the presence of groUnd water. For 

instance, Mr. Lip's March 16,2012, Prepared Supplemental Testimony, Ex. 203 at 5, quotes the 

USOS Notice of Intention to Commence Large Mining Operations (NOI) [IR-000043-000372] 

filed with Division of Oil, Gas and Mining in 2009 as follows: "The NOI states that '[n]earby 

springs or seeps (shown on Figure 7) [IR 000127] provide evidence of very localized, shallow 

groundwater, likely representing isolated perched aquifers .... pg. 30 [IR-000075]." 

The most persuasive evidence presented regarding the "seeps" was the testimony of 

professional geologist Gerald Park, which was based upon his seven years of personal 

observations and experience at and near the site (Hrg. Tr: 377,378). According to Mr. Park's 

personal observations, the "seeps" represent water runoff from precipitation events and are 

unrelated to ground water (Hrg. Tr: 381). 

Living Rivers also identified water right application no. 49-1567 but this application was 

"rejected" in an August 7, 2008, Order of the State Engineer, which found the application to be 

"not physically or economically feasible." (Ex. 310 at 2.) Repeated efforts by USOS's 

consultants and a DWQ monitoring tean: to locate a water source for that application were 

unsuccessful (IR-000007). 

10. Living Rivers has not proven that the de minimis finding is unsupported. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the absence of shallow ground water in the project area. (Ex. 102,IR-OOOOOl-

630; Hrg. Tr: 108-243,346-376). Living Rivers presented no direct evidence supporting the 

presence of shallow ground water in the project area. The record does not show that it was 
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unreasonable for DWQ to rely upon the information provided by USOS in the 2008 

Demonstration (IR-000003-35) or the February 2011 correspondence with USOS with regard to 

the proposed modifications, or that DWQ's reliance upon the information provided in those 

materials was fatal to the February 2011 modification determination. 

B. USOS' PROPOSED OPERA nON DOES NOT PRESENT A GREATER THAN 
DE MINIMIS RISK OF AFFECTING THE QUALITY OF GROUND WATER 

The second sub-issue is 'Ii/such groundwater exists, does USOS's proposed operations 

present a greater than de minimis risk of effecting the quality of that ground water." (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 6.) (Emphasis added.) Since there is substantial evidence 

that ground water is not present, or at the very least, is so scarce that it has not been found after 

extensive effort to find it, this sub-issue does not warrant extensive attention. 

Nonetheless, USOS did present evidence that its process will recover over 99 percent of 

the d-limonene, leaving only trace amounts in tailings, which will be dried, mixed handled and 

placed through means and mechanism to ensure that the remaining amounts of residual d-

limonene will quickly evaporate, especially in the semi-arid, windy, high plateau on which the 

mine will be situated (Hrg. Tr: 296, 302-303, 313-318, 378; Transcript of Edward L. Handl April 

27,2012, Testimony(Handl Tr.) 79-81). 

The conditions imposed by the de minimis determination also limit the project's risk to 

ground water quality. The March 8, 2008, permit-by-rule determination letter states: "If any of 

these factors [forming the basis for the determination] change because of changes in your 

operation or from additional knowledge of site conditions, this pennit-by-rule determination may 

not apply and you should inform the DWQ of the changes. If future project knowledge or 

experience indicates that ground water quality is threatened by this operation, the Executive 
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Secretary may require that you apply for a ground water discharge permit. ... " (IR-000037.) 

One condition is that the tailings will be further analyzed once the project begins (Ex. 102 at 14, 

Hrg. Tr: 205). A second condition is that US OS must report ground water if it encounters any 

(Hrg. Tr: 60). Given the scarcity of ground water and the conditions imposed by the de minimis 

determination, Living Rivers did not show the project will have a greater than de minimis risk of 

affecting the quality of that ground water. 

Living Rivers evidence about the risk posed by the project tailings to ground water 

consisted of testimony from Dr. William Johnson. Dr. Johnson testified how the re-distribution 

of the processed tar sands to the land surface area of the PR Spring Mine would pose an 

increased risk of exposure to carcinogenic compounds through two mechanisms: 1) increases in 

the aqueous concentrations of carcinogenic compounds; and 2) increases in the rate of transport 

of carcinogenic compounds in ground water (Ex. 200 at 3). 

In response to Dr. Johnson's January 20, 2012, pre-filed testimony, Mark Novak stated 

that it "would not change my de minimis determination based on the 2000 feet of unsaturated 

zone." (Ex. 102 at 14.) (Emphasis added.) In addition, Mr. Novak testified that "Living Rivers' 

contention wrongly assumes that process water contained in the tailings will discharge directly to 

ground or surface water, ignoring the fact that tailings will be buried in unsaturated conditions, 

and that disposal of organic wastes in unsaturated soils is a standard treatment used in a great 

variety of applications with wastes from domestic, municipal, agricultural, anq remediation 

sources (Ex. 102 at 15). In his rebuttal videotaped testimony given on April 20, 2012, Dr. 

Johnson acknowledged that his testimony assumed a saturated system, meaning that the tailings 

would be in contact with ground water, and that he had not evaluated the hydrogeology of the 
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project site. "Ifit doesn't come into contact with water, my concern is a nonissue." (Transcript 

of William Johnson April 20, 2012, Testimony (Johnson April Tr.) 29.) 

Living Rivers is also critical of the leachability testing reported in the USOS permit-by

rule request (IR-000003-35). In reviewing the permit-by-rule request for DWQ, Mr. Novak was 

concerned with compounds that could leach out of the tailings upon contact with rain water so he 

requested USOS to determine the leachability of contaminants in the tailings using the. Synthetic 

Precipitation Leaching Procedure ("SPLP"), and to analyze the SPLP leachate for parameters of 

concern (Ex. 102 at 13). The permit-by-rule request reported using Toxicity Characteristic 

Leaching Procedure (TCLP Method 1311) and (SPLP Method 8270C/351 OC and GefMS 

8260B), as well as leaching procedures using other solvents (EPA Method 80 15B/3545), on 

unprocessed tar sands, processed sands and processed fines (IR- 000012). The Demonstration 

stated: "All sample results-before and after processing- show that both volatile and semi-volatile 

organics were below detection in the leachate, confirming that the organics present are among 

the lease mobile," (lR-000014.) The Demonstration also noted some lab errors with the 

leachability tests but explained the reasons those errors would not undercut the test results. (JR-

000014.) Although Living Rivers criticized reliance on the leachability testing because of the 

lab errors, according to the lab that conducted the tests, the results ~re reliable (Hrg. Tr: 371-372; 

Ex. 313). On this point, Living Rivers did not present any evidence which would cast doubt on 

the certification from the lab, Therefore, the record does not show that the leachability tests that 

were performed by US OS and accepted by DWQ to determine the toxicity of the leachate would 

be a basis for remanding the de minimis determination. 

21 



Because DWQ is requiring USOS to undertake additional leachability testing on the 

generated tailings once USOS begins operations, (Ex. 102 at 14), Living Rivers argues that the 

Executive Secretary based his permit-by-rule determination on incomplete data. However, 

confirmatory testing such as required in this case is part of the typical ongoing review associated 

with permit-by-rule determinations under Utah Admin. Code R317-6-6.2C that provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R3l7 -6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R3l7-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

Thus, the requirement for additional testing does not signify an inadequate basis for the de 

minimis finding. The record does not show that testing of the actual tailings when they are 

produced would not be adequate. 

VIII. CONTESTED ISSUES OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties agreed 

that the contested issues of law are: 

1. Whether, in determining under Utah Admin. Code R3l7-6-6.2(A)(25) that the PR 

Spring facility and operations will have no more than a de minimis actual or potential effect on 

ground water quality, the Executive Secretary erroneously interpreted or applied the law. 

2. Has Living Rivers shown that it is entitled to its requested relief? 

A. THE EXECUTIVE SECRETARY DID NOT ERRONEOUSLY INTERPRET 
THE LAW 
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I. Applicable Law. 

Section 19-5-107(1 )(a) of the Utah Water Quality Act provides that: "Except as provided 

in this chapter or rules made under it , it is unlawful for any person to discharge a pollutant into 

waters of the state .... " There are two rules that govern the discharge of pollutants into the 

ground water. The first is Utah Admin. Code R317-6-6.1 that requires a discharge permit issued 

by the Executive Secretary. Utah Admin. Code R317-6~6.1.A provides: 

No person may construct, install, or operate any new facility or modify an 
existing or new facility, not permitted by rule under R317-6~6.2, which discharges 
or would probably result in a discharge of pollutants that may move directly or 
indirectly into ground water ... without a ground water discharge permit from the 
Executive Secretary. [Emphasis added.] 

The second rule that governs the discharge of pollutants into the ground water is Utah 

Admin Code R317-6-6.2 that relieves a facility from obtaining a discharge permit under Rule 

317 -6~6.1 if the facility falls within one of the categories identified in the rule. One such 

category is when the Executive Secretary determines that the facility will have a de minimis 

effect on ground water after the Executive Secretary reviews the application of the facility. Utah 

Admin. Code R317-6-6.2A(25) provides: 

Except as provided in R317-6~6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R317-6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.l3, R317-6-6.16, R317-6-6.17 and R317-6~6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

A permit-by-rule determination made by the Executive Secretary may be withdrawn and 

the Executive Secretary may require a facility to submit an application for a ground water 
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discharge penn it if the Executive Secretary detennines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Rule R317-6-6.1.C provides: 

The submission of an application for a ground water discharge pennit may be 
required by the Executive Secretary for any discharge pennitted by rule under 
R317 -6-6.2 if it is detennined ~hat the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317- 6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

2. Context. 

The Executive Secretary detennined that the PR Spring proje~t qualifies for penn it-by 

rule status under Rule R317-6-6.2A(25) (2008 Decision). The Executive Secretary detennined 

that USOS's proposed changes to the project do not affect his original decision that the 

operations would have a de minimis effect on ground water (2011 Modification Decision). 

Living Rivers has requested agency action to revoke the 2011 Modification Decision and to 

make the Executive Secretary require USOS to submit an application for a ground water pennit 

under Utah Admin. Code R317-6-6.3 and to obtain a ground water discharge pennit under Rule 

317-6-6.1. 

3. Discussion. 

The Executive Secretary did not erroneously interpret or apply the law in detennining 

under Utah Admin. Code R317-6-6.2(A)(25) that the PR Spring project will have no more than a 

de minimis actual or potential effect on ground water quality. The Executive Secretary 

presented the testimony of Robert Herbert and Mark Novak, both professional geologists with 

substantial ground water regulatory experience within the Division of Water Quality to explain 

24 



the rationale for the de Minimis finding. Mr. Herbert and Mr. Novak made five critical points in 

support of the decision. 

First, there are two ways to regulate discharges to ground water; through a ground water 

permit under Rule 317-6-6.1 or through a permit-by-rule under Rule 317-6-6.2 (Hrg. Tr: 49). A 

permit-by-rule discharge under Utah Admin. Code R317-6-6.2(A)(25) may be considered 

regulated for two reasons. First, the proposed discharge is subject to review before a permit-by

rule determination is issued. Second, the determination may be withdrawn and the applicant may 

be required to file a ground water discharge penn it application pursuant to Utah Admin. Code 

R317-6-6.2.C, "if it is determined the discharge may be causing ... increases above the ground 

water quality standards ... or otherwise ... may interfere with probable future beneficial use of 

ground water." Therefore, ,a pennit-by-rule determination does not mean a discharge is 

. unregulated. 

Second, regulating the discharge through a permit-by-rule determination instead of 

through a groWld water permit is appropriate for this project because groWld water is so scarce in 

the project area that none can be found to monitor. (See Factual Issue discussion above and Hrg. 

Tr: 118.) Mr. Herbert testified, "[if] there is no ground water to monitor as points of compliance, 

then you really cannot have a ground water discharge permit because there is nothing to monitor 

for groWld water to be affected." (Hrg. Tr: 49.) Mr. Novak also spoke of the necessity of 

sufficient' quantities of ground water to establish protection levels for a ground water discharge 

permit (Hrg. Tr: 118, 165-168). Although Mr. Novak testified that he could not rule out 

"minimal" amounts of ground water at the site, he also testified that all evidence at the site shows 
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that ground water is not present in sufficient quantity to monitor or to show adverse effects from 

the permitted facility (Brg. Tr: 173-174). 

Third, Mr. Herbert testified that a permit-by-rule does not assume that no discharge is 

occurring but is instead based on available information reviewed by the DWQ that the operation 

will have a de minimis effect on ground water quality (Brg. Tr: 83-85). Living River's witness, 

Dr. Johnson, testified about the potential polluting effects of a bitumen d-limonene compound, 

but acknowledged that his calculations assumed a saturated system (Johnson April Tr: 77). Dr. 

Johnson stated "[if] it doesn't come into contact with water, my concern is a nonissue." (Johnson 

April Tr: 29). Mr. Novak testified that Dr. Johnson's testimony about the potential polluting 

effects of a bitumen d-limonene mixture did not change his opinion at all about the de mimimis 

impact to ground water because of the 2000 feet of unsaturated zone. (Ex. 102 at 14.) 

Fourth, the application requirements for a ground water permit under Rule 317-6-6.3 

have been satisfied except for those that pertain to ground water monitoring (Hrg. Tr: 222-235.) 

Thus, the remedy sought by Living Rivers to force US OS to file a ground water application 

would serve no purpose. 

Fifth, there is a re-opener in the 2008 Decision that provides that if any ground water is 

discovered, a ground water permit may be required (Hrg. Tr: 140-141,243, IR-000036-37). This 

re-opener is supported by Rule R317-6-6.1.C that authorizes the Executive Secretary to require a 

permit-by-rule facility, like the PR Spring Facility, to submit an application for a ground water 

discharge permit if the Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Therefore, though a permit-by-rule does not have a five year renewal 
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requirement like a ground water permit, it is nonetheless subject to review, (Hrg. Tr: 205), if for 

instance, ground water is encountered or if the leachability tests after operations commence 

indicate that compounds may leach out of the tailings upon contact with rain water. 

Living Rivers' argument that the Executive Secretary acted contrary to law by not 

requiring a ground water discharge permit to protect all ground water, regardless of quantity, is 

not supported by law. Rule R 317-6-1.19 defines ground water as "subsurface water in the zone 

of saturation including perched ground water." (Emphasis added.) The "zone of saturation" 

means "[t]he zone in which the functional permeable rocks are saturated with water under 

hydrostatic pressure. Water in the zone of saturation will flow into a well, and is called ground 

water." [Ex. 312 (citation and emphasis omitted).] The US OS drilling program results illustrate 

the absence of this zone of saturation. 

B. LIVING RIVERS HAS NOT SHOWN THAT IT IS ENTITLED TO THE 
REQUESTED RELIEF 

Living Rivers has not shown that it is entitled to the requested relief. Living Rivers has 

not proven that the Executive Secretary's findings of de minimis potential effect of the project on 

ground water is unsubstantiated, arbitrary and capricious or contrary to law. 

IX. RECOMMENDED DECISION 

These Findings of Fact, Conclusions of Law, and Order constitute the ALJ's 

recommended decision. 

A. FINDINGS OF FACT 

These Findings of Fact are based exclusively on the evidence of record in the 

adjudicative proceedings: 
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1. In October, 2005, the DWQ was first contacted regarding a tar sands project 

proposed by US OS (formerly known as Earth Energy Resources, Inc.), known as the PR Spring 

Tar Sands Project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 5.) 

2. The project, which has not yet commenced, will initially consist of 213 acres 

leased from the State Institutional Trust Lands Administration, straddling the boundary between 

Uintah and Grand Counties, Utah (IR-000046, Ex. Sa.) The project will consist of open-pit 

mining of tar sands, extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage acres, totaling 70 acres in 

Slze. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) 

3. As a tar sand~ mining operation, the project will operate under a Notice of 

Intention for a Large Mining Permit (NOI M0470090) required by the Utah Mined Land 

Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah Division of Oil, Gas & 

Mining. Under Utah Admin. Code R647-4-109, the NOI must include "a general narrative 

description identifying ... [p ]rojected, impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3, ~~ 3-4.) 

4. There is a September 1, 1999, Memorandum of Understanding Between Utah 

Division of Oil, Gas and Mining and Utah Department of Environmental Quality for Mining 

Operations that provides for coordination between the Division of Oil, Gas and Mining and 

DWQ concerning water quality aspects of mining and reclamation activities. (Ex. 1 07). 

5. On February 21,2008, JBR Environmental Consultants, Inc., on behalf of USOS, 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration (lR-000003-35). 
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The Demonstration was provided to support USOS's request to DWQ for a determination that 

the project be considered as a permitted-by-rule facility under Utah Admin. Code R317-6-

6.2(A). The DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 3-4, ~~ 6-7). 

6. In a letter dated March 4, 2008, DWQ communicated to USOS that the proposed 

mining and bitumen extraction should have a de minimis potential effect on ground water quality 

and qualifies for permit-by-rule status under Utah Admin. Code R317-6-6.2(A)(25). (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4, ~ 9, and Ex. IR-000036-37.) 

7. The DWQ March 4, 2008, permit-by-rule decision letter identified four relevant 

factors forn'ling the basis for the decision: 

• First, the reagent [d-Iimonene] is generally non-toxic and volatile, and most ofit 
will be recovered and recycled in the extraction process; 

• Second, the bitumen extraction will be done using tanks and equipment at the 
processing facility, no impoundments or process water ponds are planned, and 
most of the water used in the process will be recovered and recycled; 

• Third, processed tailings will not be free-draining, will have moisture content in 
the 10 to 20 percent range, will not contain any added constituents that are not 
naturally present in the rock other than trace amounts of the reagent, Synthetic 
Precipitation Leachate Procedure testing indicated that leachate from precipitation 
through tailings would have non-detectable levels of volatile and semi-volatile 
organic compounds; and 

• Fourth, available information on the hydrogeology of the area demonstrated the 
general absence of ground water to a depth of between 1,500 and 2,000 feet below 
the surface. 

(IR-000036-37.) 

8. The permit-by-rule determination provided that "[i]fany of these factors change 

because of changes in your operation or from additional knowledge of site conditions, this 
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permit-by-rule determination may not apply and you should inform the DWQ of the changes." 

(IR-000037.) 

9. The permit-by-rule provision in Rule R317-6-6.2.C provides that "[t]he 

submission of an application for a ground water discharge permit may be required by the 

Executive Secretary for any discharge permitted by rule under R317 -6-6.2 if it is 

determined that the discharge may be causing or is likely to cause increases above the 

ground water quality standards or applicable class TDS limits under R317- 6-3 or 

otherwise is interfering or may interfere with probable future beneficial use of the ground 

water." 

10. Under Utah Code Ann. § 63G-4-301(1)(a) and Utah Admin. Code R305-6-202(8) 

(formerly Utah Admin. Code R317-9-2(2)(a», Living Rivers had 30 days, until and including 

April 3, 2008, to file a request for agency action to contest the determinations set forth in the 

March 4, 2008, letter (IR-000036-37). 

11. Living Rivers did not contest the March 4, 2008, permit-by-rule determination 

[2008 Decision] within 30 days of its issuance. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order"at 4, 

~ 11.) 

12. On February 8, 2011, US OS submitted a letter to DWQ outlining several 

proposed modifications to its operations and asking DWQ to confirm that none ofthe changes 

affected its-permit-by-rule status. (ld. at 3, ~ 1; 4, ~ 12; IR-000373-384.) 

13. On February 15,2011, DWQ informed USOS by letter that it had considered the 

modifications and had determined that "the proposed changes to the mining and bitumen 

extraction process do not change the March 4, 2008 permit-by-rule determination [2008 
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Decision] for having a de minimis potential effect on ground water quality and the project still 

qualifies for permit-by-rule under Utah Admin. Code R317-6-6.2A(25)." (May 9, 2012, Jt. Pre

Hrg. Stmt. and Order ~t 4, ~ 14; IR-000404-45). 

14. On March 16,2011, within 30 days of the DWQ's February 15,2011 letter to 

USOS, Living Rivers filed the subject Request for Agency ActionlPetition to Intervene. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 15). 

15. The parties agree that the factual issue presented for decision in this matter is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-

6.2A(25) is supported by substantial evidence. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 6; 

May 8, 2012, Pre-Hrg. Order at 3.) A sub-issue is whether the record shows there is "ground 

water" in the subject area. Id. Another sub-issue is if such ground water exists, whether the 

tailings from the project will have a greater than de minimis risk of affecting the quality of that 

ground water. Id. 

16. Under Utah Admin. Code R317-6-1.19, "ground water" means "subsurface water 

in the zone of saturation including perched ground water." Rule 317-6 does not define the "zone 

of saturation" but the U.S. Geological Survey defines it as "[t]he zone in which the functional 

permeable rocks are saturated with water under hydrostatic pressure. Water in the zone of 

saturation will flow into a well, and is called ground water." [Ex. 312 (citations and emphasis 

omitted).] The zone where ground water occurs is an aquifer. Utah Admin. Code R317-6-1.1 

and Hrg. Tr: 49. 

17. There can be subsurface water outside the zone of saturation. This subsurface 

water does not qualify as "ground water" under Utah Admin: Code R317 -6-1.19. 
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18. There is a substantial basis in the record to conclude that there is a zone of 

saturation known as the Mesa Verde aquifer at 1500 to 2000 feet below surface level. (Hrg. Tr: 

127.) 

19. There is a substantial basis in the record to conclude that ground water in the 

project area above the regional Mesa Verde aquifer is generally absent and has not been located 

in connection with the permitting by rule of this project as shown from the Division ofOit Gas 

and Mining well log records (IR-000003-35, Hrg. Tr: 359-360),25 exploratory borings drilled to 

depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 127-128, IR-000043-372), water rights review (JR-

000003-35, IR-000043-372; ), the USOS 2011 drilling and coring program (Ex. 303,304,305, 

Hrg. Tr: 107,335,337,338,383-390). 

20. During the summer of 20 11, USOS drilled 180 holes in and around the mine site, 

with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is· more than 

twice the depth to which USOS will mine. (Hrg. Tr: 56, 102, 104-105,351-354,382-383, Ex. 

305). The drilling was conducted, in part, to determine the presence or absence of ground water. 

(Hrg. Tr: 386). It is reasonable to assume that the means and methods utilized would have 

yielded signs of ground water, ifthere were any (Hrg. Tr: 386). The drillers and the geologists 

who manned the drill rigs were instructed to watch for and record any signs of ground water 

(Hrg. Tr: 386). No ground water was encountered, and no sign of it was recorded (Hrg. Tr: 386). 

The 2011 drilling and coring program is strong evidence of the absence of ground water that may 

be impacted by the project (Hrg. Tr: 386). 
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21. In 2011, US OS drilled deep holes for a water well to serve its project. USOS 

drilled five holes near the project area to depths below 1,500 feet, and only one encountered 

ground water at a depth of over 1,800 feet (Hrg. Tr: 387, 380). 

22. Also presented were relevant publications, core logs and topographic maps. 

According to this evidence, as well as the Executive Secretary's and USOS's expert testimony 

on the hydrogeology of the area, the geology is not conducive to the presence of ground water 

that may be impacted by USOS's project. The project is located on an interfluve between two 

drainages, which isolates the mine site and limits any recharge to just the small amount of 

precipitation that falls directly on the site, most of which will be lost to evapotranspiration. The 

subsurface consists mostly of interbedded and impermeable shale, siltstone, and mudstone. 

Although zones of sandstone exist, they are saturated with bitumen. The hydrogeology evidence 

presented in the hearing strongly supports the absence of ground water that may be impacted b)j;, 

the project. 

23. Evidence of professional inspections in and near the project area was presented. 

A DWQ monitoring team visited the project area to look for signs of ground water, such as seeps 

or springs, and found none. Professional geologist Gerald Park has extensive personal 

experience at the site. He has searched for signs of ground water at the site ever since he started 

going there in 2005, and he has never found any. The professional geologist who testified on 

behalf of Living Rivers, Elliot Lips, also ~isited the site, and he reported no sign of any ground 

water based on his visit. 

24. Living Rivers' failed to provide any direct evidence of the existence of shallow 

ground water. Living Rivers' evidence consisted of references to water right applications and 
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statements in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR-

00006) and 2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A.) regarding "Water Right 49-

1567 on Earth Energy Lease - Spring Investigation" near the project area. 

25. The most persuasive evidence presented regarding the "seeps" was the testimony 

of professional geologist Gerald Park, which was based upon his seven years of perso1'!al 

observations and experience at and near the site. According to Mr. Park's personal observations, 

the "seeps" represent water runoff from precipitation events and are unrelated to ground water 

(Hrg. Tr: 381). 

26. The water right application on which Living Rivers relies - Application to 

Appropriate Water Number 49-1567 - was "rejected" in an August 7, 2008, Order of the State 

Engineer, which found the application to be "not physically or economically feasible." (Ex. 310 

at 2.) Efforts by USOS's consultants and a DWQ monitoring team to locate a water source for 

that application. were unsuccessful (IR-000007). 

27. Living Rivers presented the testimony of Dr. William Johnson, who opined that 

residual d-limonene in the tailings from USOS's operations will make the residual bitumen 

compounds in the tailings 1,440 times more soluble than they are in their natural state but his 

testimony fell short as he acknowledged that his solubility and mobility calculations were 

premised on immediate entry of the byproduct into groundwater. When queried on the 

likelihood of the processed tailings ever coming into contact with ground water, Dr. Johnson 

acknowledged that his calculations were assuming a saturated system and that he could not speak 

as to the likelihood of contact of the mixture with surface water or ground water as he did not 

evaluate the hydrogeology of the site (Johnson April Tr: 6-77.) 
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28. The record does not show that the leachability tests that were conducted were 

fatally flawed due to violations of testing protocols. On this point, Living Rivers did not present 

any evidence which would cast doubt on the certification from the lab as to the usefulness of the 

data. 

29. The record does not show that the leachability tests that were perfonned by USOS 

and accepted by DWQ to detennine toxicity of the leachate generated by the reagent would be a 

basis for remanding the de minimis determination, and as to why testing of the actual tailings 

when they are produced would not be adequate. 

30. The record does not show that it was unreasonable for DWQ to rely upon the 

information provided by USOS in the 2008 Demonstration (IR-000003-35) or the February 2011 

correspondence with USOS with regard to the proposed modifications (IR-000373-403), or that 

DWQ's reliance upon the information provided in those materials was fatal to the February 2011 

modification detennination (IR-000404-405). 

31. USOS is required to undertake additional testing on its tailings, as requested by 

DWQ, once USOS begins operations. (Ex. 102 at 14; Hrg. Tr: 205.) Such testing is part of the 

typical ongoing review associated with pennit-by-rule detenninations under Utah Admin. Code 

R317-6-6.2C thafprovides "[t]he submission of an application for a ground water 

discharge permit may be required by the Executive Secretary for any discharge pennitted 

by rule under R317 -6-6.2 if it is determined that the discharge may be causing or is likely 

to cause increases above the ground water quality standards or applicable class TDS 

limits under R317- 6-3 or otherwise is interfering or may interfere with probable future 

beneficial use of the ground water." 
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32. USOS is required to notify DWQ of information on subsurface conditions and 

encountered water, if any and should evidence of shallow ground water be discovered USOS is 

required to notify and coordinate with the DWQ to further investigate the presence of ground 

water (Hrg. Tr: 60). 

33. The record does not show that USOS's proposed modifications considered in the 

2011 Madificatian Decisian (IR-000404-405) will cause the praject ta have a greater than de 

minimis actual .or patential effect on ground water quality. The operational modifications 

considered consist of: 

a. removal of the stabilizer component that was originally planned as part of 
the cleaning emulsion used for bitumen extraction; 

b. the use of a horizantal belt filter and a disk filter, rather than a shale shaker 
or similar device, to de-water tailings sands and fines; 

c. the increase in size of two overburdenlinterburden storage areas from 25 
acres each ta 34 acres and 36 acres; and 

d. the use of the two storage areas to dispose of tailings. 

(IR-000373-385.) 

34. Living Rivers did not claim, or present any evidence, that removal of the 

stabilizer component from the cleaning emulsion and the different de-watering devices will 

increase the project's impact on ground water quality. 

35. Living Rivers presented no evidence that the increase in the storage areas' sizes 

and use of those areas ta dispose .of tailings will increase the project's impact on ground water 

quality. Living Rivers' expert witness, Elliott Lips, testified that he did not think that the storage 

areas will cause any ground water contamination. (Ex. 202 at 23.) 
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36. Based on the standard of review , articulated herein, the Executive Secretary's 

determination of the project's de minimis potential effect on ground water and the 2011 

Modification Decision are supported by substantial evidence when viewed in light of the whole 

record. 

37. Living Rivers has not proven that it is entitled to the .relief requested in its 

Request for Agency Action. 

B. CONCLUSIONS OF LAW 

1. The Board has jurisdiction to take dispositive action on this Memorandum and 

Findings of Fact, Conclusions of Law and Recommended Order ("Recommended Decision"). 

2. Utah Admin. Code R317-6-6.2A(25) provides: 

Except as provided in R317 -6-6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R317-6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.13, R317-6-6.16, R317-6-6.17 and R317-6-6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

(Ex. 101; May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 1.) 

3. Rule R317-6-6.2.C provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317 -6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above 'the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

4. For purposes of Utah Admin. Code R317-6-6.2A(25), "ground water" 

means "subsurface water in the zone of saturation including perched ground water." 
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(May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 2 (quoting Utah Admin. Code R317-6-

l.19.) 

5. Living Rivers may not directly contest the Executive Secretary's 2008 

Decision because such a challenge is time barred. Utah Code Ann. § 64G-4-301(1)(a) 

and Utah Admin. Code R305-6-202(8) (formerly Utah Admin. Code R314-6-2(2)(a)). 

6. The parties agreed on page 5, ~ 3 of the May 9, 2012, Joint Pre-Hearing Statement 

and Order that Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines. Inc. v. Public Servo Comm 'n of Utah, 720 P.2d 1373, 1379 (Utah 1986). The parties also 

agreed in the same paragraph of the May 9, 2012, Joint Pre-Hearing Statement and Order that the 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

Harken v. Southwest Corp. v. Board of Oil. Gas and Mining, 920 P .2d 1176, 1182 (Utah 1996). 

7. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5-

6, ~ 4.) 

8. . This proceeding is de novo, meaning that evidence that was not before the 

Executive Secretary when he made factual determinations may nevertheless be considered as 

evidence supporting such determinations. 
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9. Based on the record as a whole, in determining under Utah Admin. Code R317-6-

6.2(A(25) that the PR Spring facility and operations will have no more than a de minimis actual 

or potential effect on ground water quality, the Executive Secretary did not erroneously interpret 

or apply the law. 

10. The Executive Secretary's finding of the de minimis potential effect of the project 

on groundwater and the 2011 M0dification Decision are supported by substantial evidence when 

viewed in light of the whole record. 

11. Living Rivers has failed to show that it is entitled to the requested relief. 

X. RECOMMENDED ORDER. 

Based on the initial record, the Request for Agency Action and the evidence presented in 

this proceeding, I recommend that the Board adopt the Recommended Decision and enter an 

order affirming the Executive Secretary's determination of the project's de minimis potential 

effect on ground water and th.e 2011 Modification Decision and denying the relief sought by 

Living Rivers in its Request for Agency Action. 

XI. NOTICE OF OPPORTUNITY TO COMMENT 

Parties may file comments to this Recommended Decision with t~e Board within ten 

business days of issuance in accordance with the requirements of Rule 30S-6-21S(2)(b) of the 

Utah Admin. Code. Comments shall cite to the specific parts of the record which support the 

comments and shall be limited to 20 pages. Parties are not required to file comments. To file 

comments with the Board, a party should send the comments to board counsel, the Executive 

Secretary and the Administrative Proceedings Records Officer. The service information for 

counsel to the Board is included in the attached Certificate of Service. In addition, a party 
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should serve its comments on the other parties in this matter. Finally, pursuant to Rule 305-6-

216( 1), the parties shall be granted time before the Board to present oral argument regarding the 

Recommended Decision regardless of whether comments are filed with the Board. 

DATED this ~day of August, 2012. 

~ 1r.4R.L 
Sandra K. Allen 
Administrative Law Judge 
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STIPULATED MOTION REGARDING 
MOTION FOR OCTOBER 24,2012 

HEARING AND FOR PRE-HEARING 
CONFERENCE 

Docket No. 2010-027 

Cause No. Ml04 7/0090 A 

Petitioner Living Rivers and Respondent U S Oil Sands Inc. ("USOS") have conferred 

and hereby move the Board of Oil, Gas and Mining ("Boardn
) to exclude issues raised by the 

claims andlor al1egations in Sections V.A., V.B., V.E., and V.F. of Living Rivers' Request for 

Agency Action ("RAA") from consideration by the Board in this matter. The Parties further 

move the Board to set this matter for hearing at its regularly scheduled meeting on December 5, 



2012, provided that the Utah Water Quality Board has by that time issued a final decision in WQ 

PR-II-001. Living Rivers and USOS so move for the following reasons: 

1. On May 12, 2011 , the Board issued a Stipulated Order "to continue the hearing in 

this matter until after the Utah Department of Environmental Quality has resolved Living Rivers' 

March 16,2011 Request for Agency Action.!' This stay was entered because the issues that were 

raised in Living Rivers' March 16, 2011 Request for Agency Action to the Division of Water 

Quality ("DWQ") are identical to most of the issues raised in Living Rivers' RAA. 

2. DWQ appointed an Administrative Law Judge ("ALr) to consider Living Rivers' 

challenges and recommend an outcome. On May 16 and 17, 2012, the ALl presided over an 

evidentiary hearing. 

3. On August 28,2012, the ALJ issued a Memorandum and Findings of Fact, 

Conclusions of Law, and Recommended Order ("Recommended Order") upholding DWQ's 

detemlination that USOS's PR Spring mine will have a de minimis actual or potential impact on 

grolmd water quality. (See Recommended Order, attached as Exhibit A) The Recommended 

Order is based, in part, on findings that no ground water exists in the area of the PR Spring mine 

to be impacted, the residual process chemicals and tar in the leftover materials present no more 

than a de minimis risk to ground water, and the leach testing conducted for the Peffi1it-by-Rule is 

reliable. (Jd at 12-22 and 32-35) 

4. The Utah Water Quality Board - the body responsible for issuing DWQ's final 

decision - has set this matter for scheduling at its September 26,2012 meeting. 

5. On September 10, 2012, USOS filed its Motion for October 24, 2012 Hearing and 

for Pre-Hearing Conference in which USOS requested a hearing in this matter at the Board's 
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regularly scheduled meeting on October 24,2012, if the Water Quality Board took final action 

on the Recommended Order at its September 26,2012 meeting. In the alternative US OS 

requested this matter be set for hearing at the Board's regularly scheduled meeting on December 

5,2012. 

6. US OS and Living Rivers have conferred and agree that the timing of the Water 

Quality Board's consideration of the Recommended Order precludes this matter from being 

heard at the Board's October 24,2012 meeting. 

7. The only claims and issues included in Living Rivers' RAA that are not resolved 

in the Recommended Order are: 

a. Living Rivers' allegations in Section V.A. ofthe RAA regarding surface 

water quantity. The RAA alleges that the NOr fails to satisfy Utah Admin. Code 

R647-4-109.1 because, although the NOI acknowledges that storm water and 

snowmelt may runoff the outslopes of the overburden/interburden storage areas, 

there is no "quantitative analysis to detennine the possible negative effects caused 

by such runoff' in the NOI, and without such quantitative analysis the NO! 

"cannot state what the potential impacts are, in violation ofR647-4-109.1, or what 

the appropriate measures are that it will have to undertake to avoid or minimize 

environmental damage as required by Utah Admin [Code R]647-4-107.2 and 

111.2." RAA at 6. 

b. Living Rivers' claim in Section V.B. of the RAA that DOGM was 

required to obtain surface water quality data from nearby streams to assess 

potential impacts to surface water quality. The RAA alleges that the NO! "cannot 
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state what the potential impacts to the surface water systems are, as required 

under R647-4-109.1," because "the permit documents contain no water quality 

data for nearby streams ... (or) analysis of the impacts to the Willow Creek 

drainage from the discharge of high TDS water from the PR Spring operation." 

RAA at 8. 

c. Living Rivers' claim in Section V.E. of the RAA regarding the public 

availability of information on the proprietary cleaning emulsion used in the Ophus 

Process. 

d. Living Rivers' claim in Section V.F. of the RAA regarding DOOM's 

alleged reliance on DWQ's storm water permit "to ensure that the Reclamation 

Plan meets its stated objectives." RAA at 11. 

8. Living Rivers stipulates to voluntarily dismiss with prejudice the claims and 

issues described above in paragraph 7. 

9. The mine operation that is the subject of the Recommended Order is identical in 

all respects to the operation at issue before the Board. Once the Water Quality Board issues a 

final decision, the only issue for the Board to decide in this matter is whether, considering the 

Water Quality Board's findings and conclusions and other relevant evidence, the approved PR 

Spring Mine Notice ofIntention to Commence Large Mining Operations ("NOr") provides a 

general narrative description (a) identifying potential impacts to ground water systems, as 

required by Utah Admin. Code R647-4-1 09(1); and (b) depth to ground water, as required by 

Utah Admin. Code R647-4-106(8), and whether the NOI's reclamation plan violates Utah 

Admin. Code R647-4-110 because, as Living Rivers alleges, there will only be visual inspections 
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of the site, preventing the Division of Oil Gas & Mining from ascertaining whether the 

remaining process chemical contained in the processed tar sands will contaminate the ground 

water. 

WHEREFORE, the Parties respectfully move the Board to: 

1. Set this matter for hearing at the Board's regularly scheduled meeting on 

December 5, 2012, provided that the Utah Water Quality Board has by that time issued a final 

decision in WQ PR-I1-001; and 

2. Exclude from consideration those issues raised by the allegations in Sections 

V.A., V.B., V:E., and V.F. of Living Rivers' RAA, other than as described in paragraph 9, 

above. Accordingly, the Board should dismiss these claims and issues with prejudice. 

DATED this )~:;;;Lday of September, 2012. 

Joro Walker 
Charles R. Dubuc 
Attorneys for Petitioner, 
Living Rivers 

A. John Davis 
Christopher R. Hogle 
M. Benjamin Machlis 
Attorneys for Respondent/Intervenor, 

U S Oil Sands. Inc. 
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Re: In The Matter ofPR Spring Tar Sands Project, Ground Water Discharge 
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Dear Ms. McEwan: 

KIRK TORGENSEN 

Chief Deputy 

ERRA-III-12 

] have been appointed as the Administrative Law Judge in the above-referenced matter. For the Utah Water 
Quality Board's consideration, enclosed please find my Memorandum and Findings of Fact, Conclusions of Law, and 
Recommended Order. 

SKA/srb 

Enclosure(s) 

Sincerely, 

Sandra K. Allen, 
Adtpinistrative Law Judge 

cc: Joro Walker, Western Resource Advocates, Counsel for the Livmg Rivers 
Charles R. Dubuc, Jr., Western Resource Advocates, Counsel for the Living Rivers 
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Christopher R. Hogle, Holland & Hart, Counsel for U.S. Oil Sands, Inc . 
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Administrative Proceedings Records Officer 
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BEFORE THE UTAH WATER QUALITY BOARD 
UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 

IN THE MATTER OF: 

PR SPRING TAR SANDS PROJECT, 
GROUND WATER DISCHARGE 
PERMIT-BY-RULE, NO. WQ PR-II-00l 

, 

! MEMORANDUM AND FINDINGS OF 
1 FACT, CONCLUSIONS OF LAW AND 
i RECOMMENDED ORDER , , , 
: I August 28,2012 
, , , 
: Administrative Law Judge Sandra K. Allen 
! 

MEMORANDUM 

1. INTRODUCTION 

On March 4,2008, the Executive Secretary determined that a tar sands mining project in 

the Uintah Basin qualified for permit-by-rule status under Utah Admin. Code R 317-6-

6.2(A}(2S} based on the de minimis potential effect on ground water quality ("2008 Decision"). 

On February 15,2011, the Executive Secretary determined that proposed changes to the tar sands 

mining project did not warrant modification or revocation of the 2008 Decision ("2011 

Modification Decision"). Petitioner Living Rivers filed a challenge to the 2011 Modification 

Decision. However, this proceeding has not really been about the proposed modifications. 

Instead, this proceeding has focused on the de minimis potential effect of the project on ground 

water quality due to the absence of shallow ground water, a central basis for the 2008 Decision, 

as explained in Section IV. A. below. Living Rivers asks the Utah Water Quality Board 

("Board") to find that the record lacks substantial evidence to support the finding of de minimis 

potential effect of the project on ground water, to reverse the 2011 Modification Decision and to 



make the Division of Water Quality require U.S. Oil Sands, Inc. ("USOS") to file ground water 

discharge permit application and obtain a ground water discharge permit. 

II. THE PARTIES AND THE HEARING 

The petitioner is Living Rivers. The respondents are the Executive Secretary of the 

Water Quality Board (who may be referred to herein as Executive Secretary, Agency, Division 

of Water Quality, Division or DWQ) and USOS, formerly known as Earth Energy Resources, 

Inc. In accordance with the January 5, 2012, Stipulated Schedule, a two-day evidentiary hearing 

was held in this matter. Appearing for petitioner, Living Rivers, were Joro Walker and Charles 

R. Dubuc, Jr. Appearing for respondent, the Agency, was Paul M. McConkie. Appearing for 

respondent, USOS, were Christopher R. Hogle and M. Benjamin Machlis. 

Presiding over the hearing was Sandra K. Allen, who was appointed as Administrative 

Law Judge ("ALJ") by the Executive Director of the Department of Environmental Quality to 

conduct this proceeding, review the evidence and legal arguments presented, and to make a 

recommended decision to the Board, which will make the final decision (dispositive action). 

III. JURISDICTION 

On May 8,2012, Utah Senate Bill 21 went into effect. Under this bill, all final 

adjudicatory decisions will be made by the Executive Director and the Board will no longer be 

involved in making final decisions from ALJ recommended decisions. A question has arisen 

about the jurisdiction of on-going proceedings, like this one, that commenced before the May 8, 

2012 effective date of Senate Bill 21. 

Under Utah case law, once a judicial forum has acquired jurisdiction of a case, 

subsequent legislative action does not divest it of jurisdiction. See National Parks and 
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Conservation Ass 'n v. Board a/State Lands, 869 P.2d 909, 912 (Utah 1993) (reversed in part on 

other grounds); and State v. ZF., 2001 WL 422947 (Utah App.) (unreported) at * 1. 

Accordingly, the Board is not divested of jurisdiction in this proceeding. 

IV. RELEVANCE OF 2008 DECISION, EVIDENTIARY RECORD BASED ON 
DE NOVO PROCEEDING, BURDEN OF PROOF AND STANDARD OF REVIEW 
APPLICABLE TO FINAL BOARD DECISION 

A. THE FACTORS CONSIDERED IN THE 2008 DECISION ARE RELEVENT 
TO THE 2011 MODIFICATION DECISION 

To understand this recommended decision, it is helpful to understand the relationship 

between the 2008 Decision and the 2011 Modification Decision. The November 9, 2011, Order 

Denying Earth Energy Resources and Executive Secretary's Motion to Dismiss issued earlier in 

this proceeding set the stage by determining that Living Rivers could not directly challenge the 

2008 Decision but could challenge the factors underlying it in contesting the 2011 Modification 

Decision. A summary follows. 

The order rejected Living Rivers' argument that a direct challenge to the 2008 Decision, 

though not filed within 30 days as required by Utah Code Ann. § 64G-4-301(1)(a) and Utah 

Admin. Code R305-6-202(8) (formerly Utah Admin. Code R317-9-2(2)(a)), should be allowed 

on equitable grounds because the lack of notice (November 9, 2011, Order Denying Earth 

Energy Resources and Executive Secretary's Motion to Dismiss at 7). The order noted that 

Living Rivers did not cite any authority that demonstrated that either USOS or the Executive 

Secretary had any duty to notify Living Rivers of the 2008 Decision, and did not cite any 

authority that demonstrated that equitable tolling applies to toll deadlines under environmental 

permit statutes. Id. The order reasoned that there is a negatives inference, "created by the many 

3 



notice requirements in the DEQ's statutes and rules and the lack of any statutory or regulatory 

notice requirement applicable for this decision. See, e.g., Utah Code Ann § § 19-5-108(2) and 

19-5-110(3), and Utah Admin. Code R317-2-3.5(e) and R317-6-6.5." ld. The order further . 

reasoned that due to the costs and benefits of imposing significant additional notice requirements 

for the many determinations made by Department of Environmental Quality decision makers, 

those costs and benefits should be weighed in a forum other than an adjudication. ld. Therefore, 

the order concluded that the Board cannot, in the absence of legal authority and based only on 

policy arguments impose new procedural requirements for permitting." ld. at 8. 

Nonetheless, affected third parties are authorized to bring a challenge to permitting 

decisions and nothing in the Utah Administrative Procedures Act or the Department of 

Environmental Quality's procedural rules would limit the ability of a third party to raise issues 

that were not considered by the Executive Secretary in the first instance, provided the 

information is relevant. ld. at 5, 6. In this case, all the new information alleged to challenge the 

2011 Modification Decision related to factors that were identified by the DWQ as relevant to the 

2008 Decision, thus potentially subject to challenge. ld. at 6. Therefore, though a direct 

challenge to the 2008 Decision was not allowed, the factors underlying the 2008 Decision have 

been the focus of this proceeding. 

The 2008 Decision was based upon four relevant factors (Ex. IR-000036-37). First, the 

reagent [d-limonene] is generally non-toxic and volatile, and most of it will be recovered and 

recycled in the extraction process. ld. Second, the bitumen (tar) extraction will be done using 

tanks and equipment at the processing facility, no impoundments or process water ponds are 

planned, and most of the water used in the process will be recovered and recycled. ld. Third, 
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processed tailings will not be free-draining, will have moisture content in the 1 ° to 20 percent 

range, will not contain any added constituents that are not naturally present in the rock other than 

trace amounts of the reagent, Synthetic Precipitation Leachate Procedure testing indicated that 

leachate from precipitation through tailings would have non-detectable levels of volatile and 

semi-volatile organic compounds. Id Fourth, available information on the hydrogeology of the 

area demonstrated the general absence of ground water to a depth of between 1,500 and 2,000 

feet below the surface. Id This proceeding has focused primarily on the fourth factor. 

B. IN A DE NOVO PROCEEDING EVIDENCE OUTSIDE OF THE INITIAL 
AGENCY RECORD MAYBE INCLUDED IN THE FINAL EVIDENTIARY 
RECORD 

Pursuant to Section 63G-4-208 of the Utah Code Ann. (West, 2009) the ALJ's findings of 

fact must be based exclusively on the evidence in the record in the adjudicative proceedings or 

on facts officially noted. The evidentiary record consists of the initial record, exhibits, video 

recorded and live testimony and the facts stipulated by the parties. See Utah Admin. Code R 

305-6-208. Before the hearing, Living Rivers moved to exclude the USOS drilling and coring 

records because the drilling occurred several months after the 2011 Modification Decision so the 

USOS drilling and program evidence were not included in the Executive Secretary's review. 

This motion was denied in the May 8, 2012, Pre-Hearing Order because this proceeding is de 

novo, me ani rig that "the matter is tried anew, as if it had not been heard before and as if no 

decision had been previously rendered." Black's Law Dictionary at p. 392 (5 th ed. 1979). Thus, 

whether the Executive Secretary considered the data in issuing the 2011 Modification Decision is 

not relevant. 
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The de novo nature of agency review following a request for agency action is described 

in the November 9, 2011, Order Denying Earth Energy Resources and Executive Secretary's 

Motion to Dismiss. It states: 

It was the intention of the Utah Legislature in passing Utah Administrative 
Procedures Act ("UAPA") to provide all persons appearing before the agency 
with an opportunity to have trial-type procedures to resolve questions of fact. 
This was evident from the specific and significant procedural requirements for 
formal proceedings in UAPA (Utah Code Ann. §§ 630-4-204 to 208) and from 
the requirement that an informal proceeding that did not provide those procedures 
would be reviewed de novo in district court. See Utah Code Ann. § 630-4-
402(1)(a). 

Initial orders of the Executive Secretary are exempt from UAPA under Utah Code 
Ann. § 630-4-1 02(2)(k): 
(2) This chapter does not govern ... (k) the issuance of a notice of violation or 
order under ... Title 19, Chapter 5, Water Quality Act ... , except that this chapter 
governs an agency action commenced by a person authorized by law to contest 
the validity or correctness of the notice or order .... 

There is nothing in this provision to indicate that the Legislature intended that 
UAPA be used differently for persons challenging a decision under the Water 
Quality Act than it would for persons before other agencies that did not have an 
exemption for initial decisions. It is therefore necessary to infer that persons who 
are challenging a decision under the Water Quality Act do retain the right to trial
type procedures for resolving questions of fact -including facts not considered by 
the initial decision maker -and that any challenge must therefore be conducted as 
a de novo proceeding. 

November 9,2011, Order Denying Earth Energy Resources and Executive Secretary's 
Motion to Dismiss at 2-3. 

Consistent with the November 9, 2011, Order Denying Earth Energy Resources and Executive 

Secretary's Motion to Dismiss, Section 19-1-310, and as set forth in the May 8, 2012, Pre-

Hearing Order; this proceeding was conducted de novo and the evidentiary record upon which 

the findings of fact herein are based includes the initial record, stipulated facts, exhibits, and 

video recorded and live testimony presented during the hearing on May 16 and 17,2012. 
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C. BURDEN OF PROOF 

The parties agreed that as the petitioner, Living Rivers has the burden of proof. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 1-2.) See also Milne Truck Lines, Inc. v. Public Service 

Commission of Utah, 720 P .2d 1373, 1379 (Utah 1986). The standard of proof in this 

administrative hearing is a preponderance of the evidence and requires the proponent of a 

contested fact to demonstrate that its existence is more likely than not. (May 9, 2012, Jt. Pre': 

Hrg. Stmt. and Order at 3.) 

D. APPELLATE STANDARD OF REVIEW APPLICABLE TO BOARD'S 
DECISION 

Section 63G-4-403 provides that the standard applicable to an appellate court reviewing a 

board's dispositive action is whether, based on the record as a whole, the board has erroneously 

interpreted or applied the law or made a determination of fact that is not supported by substantial 

evidence when viewed in light ofthe whole record. See Sierra Club v. Air Quality Bd., 2009 

UT. 76,226 P.3d 719. "Substantial evidence is that quantum and quality of relevant evidence 

that is adequate to convince a reasonable mind to support a conclusion." Pen & Ink, LLC v. 

Alpine City, 2010 UT App 203, ~ 16,238 P.3d 63 (quoting Caster v. West Valley City, 2001 UT 

App 212, ~ 4, 29 P.3d 22. Substantial evidence is more than a '''mere scintilla of evidence," 

though "something less than the weight of the evidence." Martinez v. Media-Paymaster Plus et 

al., 2007 UT 42, ~ 35,164 P.3d 384 (emphasis added); Patterson v. Utah County Bd. of Adj., 893 

P.2d 602,604 n. 6 (Utah App. 1995). 
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V. STIPULATED ADMISSIONS OF FACT 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following admissions of fact: 

1. On February 8,2011, USOS submitted a letter to DWQ regarding certain 

proposed modifications to its proposed tar sands mining process since USOS had received a 

permit-by-rule detennination from DWQ in 2008. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 

3.) 

2. The proposed operation for the PR Spring Tar Sands Project consists of open-pit 

mining of tar sands; extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine a~d two additional storage areas totaling 70 acres in 

Size. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

3. As a tar sands mining operation, the PR Spring Project will operate under a 

Notice ofIntention for a Large Mining Permit (NOI M0470090) [IR-000043-372] required by 

the Utah Mined Land Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah 

Division of Oil, Gas and Mining. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

4. Under Utah Admin. Code R647-4-109, the NOI must include "a general narrative 

description identifying ... [p ]rojected impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3.) 

5. DWQ's records show that DWQ's Ground Water Protection Section was first 

contacted by USOS regarding the proposed PR Spring Project in October 2005. (May 9,2012, 

Jt. Pre-Hrg. S1mt. and Order at 3.) 
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6. On February 21,2008, JBR Environmental Consultants, Inc., on behalf of US OS 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration 

("Demonstration") [IR-000003-35]. The Demonstration was provided to support USOS's request 

to DWQ for a determination that the PR Spring operation be considered as a permitted-by-rule 

facility under Utah Ground Water Protection Rules (Utah Admin. Code R317-6). (May 9,2012, 

J1. Pre-Hrg. Stmt. and Order at 3.) 

7. DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

8. The Demonstration requested a determination by DWQ that the proposed project 

meets the criteria to be permitted-by-rule under Utah Admin. Code R317-6-6.2(1) and R317-6-

6.2(25). (May 9, 2012, Jt Pre-Hrg. Stmt. and Order at 4.) 

9. In a letter dated March 4,2008, [IR-000036-37, also referred to as the 2008 

Decision] DWQ communicated to USOS that the PR Spring Project should have a de minimis 

potential effect on ground water quality and qualifies for permit-by-rule status under Utah 

Admin. Code R317-6-6.2(25). (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

10. The March 4, 2008 determination [2008 Decision] included four factors cited by 

DWQ in support of the permit-by-rule determination and language that "[i]f any of these factors 

change because of changes in your operation or from additional knowledge of site conditions, 

this permit-by-rule determination may not apply and you should inform the DWQ of the 

changes." (May 9, 2012, J1. Pre-Hrg. Stmt. and Order at 3.) 

11. Living Rivers did not contest the March 4, 2008 permit-by-rule Determination 

[2008 Decision] within 30 days of its issuance. (May 9, 2012, J1. Pre-Hrg. Stmt. and Order at 4.) 
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12. On February 8, 2011, US OS submitted a letter to DWQ outlining several 

proposed modifications and asking DWQ to confirm that none of the changes affected its permit

by-rule status. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 8.) 

13. ·Between February 8,2011 and February 15,2011, DWQ conducted its review of 

the modifications. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

14. On February 15,2011, DWQ informed USGS by letter that it had considered the 

modifications and had determined lithe proposed changes to the mining and bitumen extraction 

process do not change the March 4, 2008 permit-by-rule determination for having a de minimis 

potential effect on ground water quality and the project still qualifies for permit-by-rule under 

Utah Admin. Code R317-6-6.2.A(25)." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

15. On March 16,2011, within 30 days of the DWQ's February 15,2011 letter to 

USOS, Living Rivers filed the subject Request for Agency Action/Petition to Intervene. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

16. During the summer of 20 11, USO~ drilled 180 core holes in the area ofthe 

project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

VI. AGREED APPLICABLE PROPOSITIONS OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following applicable propositions of law: 

1. Applicable ground water protection rules at Utah Admin. Code R 317-6, include a 

provision that lithe following facilities are considered to be permitted by rule and are not required 

to obtain a discharge permit under R317 -6-6.1 or comply with R317-6-6.3 through R317-6-6.7, 

R317-6-6.9 through R317-6-6.11, R317-6-6.l3, R317-6-6.16, R317-6-6.17 and R317-6-6.18: ... 
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25 facilities and modifications thereto which the Executive Secretary determines after a review 

of the application will have a de minimis actual or potential effect on ground water quality." 

Utah Admin. Code R317-6-6.2(A)(25). 

2. Utah Admin. Code R317-6-1.19 defines "ground water" as "subsurface water in 

the zone of saturation including perched groundwater." 

3. Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Service Commission of Utah, 720 P.2d 1373, 1379 (Utah 1986). The 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

. Harken v. Southwest Corp. v. Board of Oil, Gas and Mining, 920 P .2d 1176, 1182 (Utah 1996). 

4. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." See also Sierra Club v. Air Quality Bd., 2009 

UT 76, ~ 14; 226 P.3d 719. 

VII. F ACTUAL ISSUES PRESENTED 

From the May 9, 2012, Joint Pre-Hearing Statement and Order, the factual issue 

presented for decision in this matter, based on the standard of review articulated above, is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-
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6.2A(25) is supported by substantial evidence. The issue turns on the following two factual sub-

issues: 

1. Whether the record as it will exist before the Water Quality Board shows that 

ground water, as that term is defined in statutes and regulations, exists in the project ~rea?1 

2. If such ground water exists, does USOS's proposed operation present a greater 

than de minimis risk of effecting the quality of that ground water? The parties agree that if the 

answer to either of these questions is "no," then the Executive Secretary's decision has a 

reasonable basis and must be allowed to stand. 

A. SUBSTANTIAL EVIDENCE IN THE RECORD SUPPORTS A FINDING 
THAT GROUND WATER HAS NOT BEEN LOCATED AND MAYBE 
ASSUMED ABSENT IN THE PROJECT AREA EXCEPT FOR A DEEP 
REGIONAL AQUIFER 

1. The Project. 

The project, which has not yet commenced, will initially consist of 213 acres leased from 

the State Institutional Trust Lands Administration, straddling the boundary between Uintah and 

Grand Counties, Utah (IR-000046-58). The project will consist of open-pit mining of tar sands, 

extraction of bitumen using d-limonene; and storage of processed sands, processed fines and 

waste rock in the mine and two additional storage acres, totaling 70 acres in size. (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) The mine is designed to extract tar as far as 150 feet 

below the surface (IR-000056, 000058). 

I Living Rivers disagrees with the accuracy of factual sub-issue 1, and submitted what it believes 
to be a more accurate statement of the issue. However, I am satisfied with and accept the factual 
sub-issue 1 as stated above. 
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2. The Issue. 

Although a zone of saturation known as the Mesa Verde aquifer at 1500 to 2000 feet 

below surface (lR-000007) is in the project area, Living Rivers has not alleged and has produced 

no evidence that the project presents a threat to the deep, regional aquifer. As revealed by the 

testimony of geologists Robert Herbert, Mark Novak, Robert Bayer, Gerald Park and Elliot Lips, 

the issue has been the presence of shallow ground water that may be affected by the project. 

"The primary premise of this [de minimis] determination was the absence of ground water in the 

project area to a depth of 1,500 and 2,000 feet below ground surface." (Ex. 102 at 5, IR-000036-

37.) 

3. Definition of Ground Water. 

Ground water is defined as "subsurface water in the zone of saturation including perched 

ground water." Utah Admin. Code R317-6-1.19. The "zone of saturation" means "[t]he zone in 

which the functional permeable rocks are saturated with water under hydrostatic pressure. Water 

in the zone of saturation will flow into a well, and this is called ground water." (Ex. 312 (citation 

and emphasis omitted).) 

4. Substantial evidence in the record supports a finding that shallow ground water 
has not been located and may be assumed absent in the project area. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the failure to locate and apparent absence of shallow ground water in the project 

area. (Ex. 102, IR-00001-630); Hrg. Tr: 108-243; 346-376.) The evidence includes: 

a. The 2011 USOS drilling and coring program consisting of 180 borings to 
depths up to 305 feet, including a dense grid of 55 borings in the initial 
three pit mine area, and water test wells ranging in depth from 1780 to 
2610 feet (Hrg. Tr: 56, 102, 104-105,351-354,382-383, Ex. 305); 
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b. Site visits, including personal observations by professional geologist 
Gerald Park (Hrg. Tr: 95,137-38,377-78,383-384,390,392-93) and June 
2008 DWQ field visit (Hrg. Tr: 136-140; IR-000038); 

c. Division of Oil, Gas and Mining well log records (Ex. 102 at 5, IR 
000006-7); 

d. 25 exploratory borings drilled to depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 
127-128); 

e. Water rights review (Ex. 102 at 5, IR at 000006-8); 

f. Division of Water Rights Well Log which was dry to 1940 feet (Ex. 104; 
Hrg. Tr: 146-151); and 

g. The hydrogeological setting of the project site (Ex. 1 02 at 6, 9). 

5. The 2011 Drilling and Coring Evidence. 

The most compelling evidence showing the absence of ground water is the USOS 2011 

drilling program. During the summer of 2011 , USOS drilled 180 holes in and around th~ mine 

site, with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is more 

than twice the depth to which USOS will mine. (Hrg. Tr: 56, 102, 104-105,351-354,382-383, 

Ex. 305). The drilling was conducted, in part, to determine the presence or absence of ground 

water (Hrg. Tr: 385-386). It is reasonable to assume that the means and methods utilized were 

adequate to yield signs of ground water, if there were any (Hrg. Tr: 349 - 354). The drillers and 

the geologists who manned the drill rigs were instructed to watch for and record any signs of 

ground water (Hrg. Tr: 349 - 354,385-386). No ground water was encountered, and no sign of 

it was recorded (Hrg. Tr: 349-354, 385-386). 

The 2011 water well drilling also provides substantial evidence of the absence of ground 

water that would be affected by the project. In 2011, USOS drilled five holes near the project 
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area to depths below 1,500 feet to serve its water needs for the project and encountered ground 

water in only one at a depth of over 1,830 feet (Hrg. Tr: 146-50, 366-67, 387-88). 

The 2011 drilling program is strong evidence of the absence of ground water that may be 

affected by the project (Hrg. Tr: 386). Division of Water Quality witness, Robert Herbert, 

testified: "1 have never seen a project with this much and extensive drilling to determine the 

presence or absence of ground water." (Hrg. Tr: 102.) Mr. Herbert testified that the 2011 drilling 

program rules out shallow ground ~ater at the project based on the "extensive array of borings 

that they [USOS] drilled and the depths of them in conjunction with the previous available 

information .... I've never seen a site or project with that many borings or the density of the 

borings for the proposed mine site." (Hrg. Tr: 104.) Mr. Herbert testified that it is highly 

unlikely that the drilling would have missed a perched aquifer (Hrg. Tr: 104-105). 

Living Rivers attempted to impeach the 2011 drilling program evidence with the 

testimony of Elliot Lips but his testimony was ineffectual in overcoming the 2011 drilling data, 

which provides substantial evidence of the absence of shallow ground water at the site (Hrg. Tr: 

269-284). For example, Mr. Lips contended that the 2011 drilling did not support the absence of 

ground water because it was done by "advanced casing" (Hrg. Tr: 262). USOS witness, Robert 

Bayer, testified that the 2011 drilling was not conducted by advance casing (Hrg. Tr: 350). 

Another example is Mr. Lip's testimony that drillers and geologists were not told to look for 

small quantities of water (Hrg. Tr: at 261). This testimony was refuted by witnesses who were 

personally present when the instructions were given (Hrg. Tr: 337,385). 
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6. The geology of project area. 

Also presented were relevant publications, core logs and topographic maps. According to 

this evidence, as well as the Executive Secretary's and USOS's expert testimony on the 

hydrogeology of the area, the geology is not conducive to the presence of ground water that may 

be impacted by USOS's project (Hrg. Tr: 354-358, 388-390, 142-146, Ex. 102, Ex. 103, IR-

00"0406-482). The project is located on an interfluve between two drainages, which isolates the 

mine site and limits any recharge to just the small amount of precipitation that falls directly on 

the site, most of which will be lost to evapotranspiration (Hrg. Tr: 120-124, 130-136, 143, 150, 

354-358, Ex. 102 at 5, 6,12,13, IR-000042). The subsurface consists mostly of interbedded and 

impermeable shale, siltstone, and mudstone (Hrg. Tr: 303,380). "[E]very sand zone is wholly or 

partially saturated with bitumen, almost everyone. So in other words, we have no recharge area 

and an effect of the areas covered with a tar roof." (Hrg. Tr: 356.) The hydrogeology evidence 

presented during the hearing supports and explains the absence of ground water that may be 

impacted by the project. 

7. Professional Inspections. 

Evidence of professional inspections in and near the project area was presented (Hrg. Tr: 

95, 137-138,377-378,384,392-393). Professional geologist, Gerald Park testified on behalf of 

USOS that he has searched for signs of ground water ever since he started going to the project 

site in 2005 and has never found any. Mr. Park testified that he has been to the project area over 

40 times and has stayed in the project area for 30 days during one stretch and almost five months 

during another, and has been there in every month of the year but January (Hrg. Tr: 377). Mr. 

Park testified that he was present when a DWQ team visited the project site in June of2008 in an 
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attempt to investigate the seeps in Figure 7 (IR-000127) (Hrg. Tr: 392). Mr. Park testified there 

was "a little bit"of dampness in each place" but they were not flowing and there was no ground 

water to sample (Hrg. Tr: 392-394). The professional geologist who testified on behalf of 

Living Rivers, Elliot Lips, also visited the site, and he reported no sign of any ground water 

based on his visit (Hrg. Tr: 270). 

8. Initial Record References: DOGM Well Log Records, 25 Exploratory Borings, 
Water Rights Review. 

Evidence was also presented concerning Division of Oil, Gas and Mining oil and gas 

logs, 25 exploratory borings, and a water rights review. (Ex. 102 at 5.) Logs of eleven oil and 

gas wells within 3.3 miles of the mine site, all drilled to depths of over 1,000 feet contain no 

indication of ground water, except f~r one entry, which noted an occurrence of ground water at 

1,266 feet (Hrg. Tr: 127,359-360, IR 000006-7). By rule, Division of Oil, Gas and Mining well 

logs must identify ground water if any is encountered (Hrg. Tr: 359-360; Utah Admin. Code 

R649-3-6(2.6). In addition, no ground water was discovered through exploratory borings drilled 

to depths of 150 feet through the Upper Parachute Creek Member and tar sands contained in the 

Lower Douglas Creek Member of the Green River Formation or through a water rights review. 

(Ex. 102 at 5, citations omitted). 

9. Living River's Evidence. 

Livtng Rivers' failed to provide any direct evidence of the existence of shallow ground 

water. Living Rivers' evidence consisted of references to water right applications and statements 

in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR~00006) and a 

2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A) regarding "Water Right 49~1567 on Earth 

Energy Lease - Spring Investigation" near the project area. 
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Living Rivers offered the testimony of Elliott Lips, a professional geologist, who 

highlighted references in the Initial Record to support the presence of ground water. For 

instance, Mr. Lip's March 16,2012, Prepared Supplemental Testimony, Ex. 203 at 5, quotes the 

USOS Notice of Intention to Commence Large Mining Operations (NOI) [IR-000043-000372] 

filed with Division of Oil, Gas and Mining in 2009 as follows: "The NOI states that '[n]earby 

springs or seeps (shown on Figure 7) [IR 000127] provide evidence of very localized, shallow 

groundwater, likely representing isolated perched aquifers .... pg. 30 [IR-000075]." 

The most persuasive evidence presented regarding the "seeps" was the testimony of 

professional geologist Gerald Park, which was based upon his seven years of personal 

observations and experience at and near the site (Hrg. Tr: 377,378). According to Mr. Park's 

personal observations, the "seeps" represent water runoff from precipitation events and are 

unrelated to ground water (Hrg. Tr: 381). 

Living Rivers also identified water right application no. 49-1567 but this application was 

"rejected" in an August 7,2008, Order of the State Engineer, which found the application to be 

"not physically or economically feasible." (Ex. 310 at 2.) Repeated efforts by USOS's 

consultants and a DWQ monitoring team to locate a water source for that application were 

unsuccessful (IR-000007). 

10. Living Rivers has not proven that the de minimis finding is unsupported. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the absence of shallow ground water in the project area. (Ex. 102, IR-OOOOO 1-

630; Hrg. Tr: 108-243,346-376). Living Rivers presented no direct evidence supporting the 

presence of shallow ground water in the project area. The record does not show that it was 
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unreasonable for DWQ to rely upon the infonnation provided by US OS in the 2008 

Demonstration (IR-000003-35) or the February 2011 correspondence with USOS with regard to 

the proposed modifications, or that DWQ's reliance upon the infonnation provided in those 

materials was fatal to the February 2011 modification detennination. 

B. USOS' PROPOSED OPERA nON DOES NOT PRESENT A GREATER THAN 
DE MINIMIS RISK OF AFFECTING THE QUALITY OF GROUND WATER 

The second sub-issue is "i/such groundwater exists, does USOS's proposed operations 

present a greater than de minimis risk of effecting the quality of that ground water." (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 6.) (Emphasis added.) Since there is substantial evidence 

that ground water is not present, or at the very least, is so scarce that it has not been found after 

extensive effort to find it, this sub-issue does not warrant extensive attention. 

Nonetheless, USOS did present evidence that its process will recover over 99 percent of 

the d-limonene, leaving only trace amounts in tailings, which will be dried, mixed handled and 

placed through means and mechanism to ensure that the remaining amounts of residual d-

limonene will quickly evaporate, especially in the semi-arid, windy, high plateau on which the 

mine will be situated (Hrg. Tr: 296,302-303,313-318,378; Transcript of Edward L. Handl April 

27,2012, Testimony(Handl Tr.) 79-81). 

The conditions imposed by the de minimis detennination also limit the project's risk to 

ground water quality. The March 8, 2008, pennit-by-rule detennination letter states: "If any of 

these factors [fanning the basis for the detennination] change because of changes in your 

operation or from additional knowledge of site conditions, this pennit-by-rule detennination may 

not apply and you should infonn the DWQ of the changes. If future project knowledge or 

experience indicates that ground water quality is threatened by this operation, the Executive 
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Secretary may require that you apply for a ground water discharge permit. .. . " (IR-000037.) 

One condition is that the tailings will be further analyzed once the project begins (Ex. 102 at 14, 

Hrg. Tr: 205). A second condition is that US OS must report ground water if it encounters any 

(Hrg. Tr: 60). Given the scarcity of ground water and the conditions imposed by the de minimis 

determination, Living Rivers did not show the project will have a greater than de minimis risk of 

affecting the quality of that ground water. 

Living Rivers evidence about the risk posed by the project tailings to ground water 

consisted of testimony from Dr. William Johnson; Dr. Johnson testified how the re-distribution 

of the processed tar sands to the land surface area of the PR Spring Mine would pose an 

increased risk of exposure to carcinogenic compounds through two mechanisms: 1) increases in 

the aqueous concentrations of carcinogenic compounds; and 2) increases in the rate of transport 

of carcinogenic compounds in ground water (Ex. 200 at 3). 

In response to Dr. Johnson's January 20, 2012, pre-filed testimony, Mark Novak stated 

that it "would not change my de minimis determination based on the 2000 feet of unsaturated 

zone." (Ex. 102 at 14.) (Emphasis added.) In addition, Mr. Novak testified that "Living Rivers' 

contention wrongly assumes that process water contained in the tailings will discharge directly to 

ground or surface water, ignoring the fact that tailings will be buried in unsaturated conditions, 

and that disposal of organic wastes in unsaturated soils is a standard treatment used in a great 

variety of applications with wastes from domestic, municipal, agricultural, and remediation 

sources (Ex. 102 at 15). In his rebuttal videotaped testimony given on April 20, 2012, Dr. 

Johnson acknowledged that his testimony assumed a saturated system, meaning that tpe tailings 

would be in contact with ground water, and that he had not evaluated the hydrogeology of the 
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project site. "If it doesn't come into contact with water, my concern is a nonissue." (Transcript 

of William Johnson April 20, 2012, Testimony (Johnson April Tr.) 29.) 

Living Rivers is also critical of the leachability testing reported in the USOS permit-by

rule request (IR-000003-35). In reviewing the permit-by-rule request for DWQ, Mr. Novak was 

concerned with compounds that could leach out of the tailings upon contact with rain water so he 

requested USOS to determine the leachability of contaminants in the tailings using the Synthetic 

Precipitation Leaching Procedure ("SPLP"), and to analyze the SPLP leachate for parameters of 

concern (Ex. 102 at 13). The permit-by-rule request reported using Toxicity Characteristic 

Leaching Procedure (TCLP Method 1311) and (SPLP Method 8270C/351 OC and GCIMS 

8260B), as well as leaching procedures using other solvents (EPA Method 80] SB/3545), on 

unprocessed tar sands, processed sands and processed fines (lR - 0000 12). The Demonstration 

stated: "All sample results-before and after processing- show that both volatile and semi-volatile . 

organics were below detection in the leachate, confirming that the organics present are among 

the lease mobile." (IR-0000I4.) The Demonstration also noted some lab errors with the 

leachability tests but explained the reasons those errors would not undercut the test results. (IR-

000014.) Although Living Rivers criticized reliance on the leachability testing because of the 

lab errors, according to the lab that conducted the tests, the results are reliable (Hrg. Tr: 371-372; 

Ex. 313). On this point, Living Rivers did not present any evidence which would cast doubt on 

the certification from the lab. Therefore, the record does not show that the leachability tests that 

were performed by USOS and accepted by DWQ to determine the toxicity of the leachate would 

be a basis for remanding the de minimis determination. 
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Because DWQ is requiring USOS to undertake additional leachability testing on the 

generated tailings once USOS begins operations, (Ex. 102 at 14), Living Rivers argues that the 

Executive Secretary based his pennit-by-rule determination on incomplete data. However, 

confirmatory testing such as required in this case is part of the typical ongoing review associated 

with permit-by-rule determinations under Utah Admin. Code R317-6-6.2C that provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317-6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

Thus, the requirement for additional testing does not signify an inadequate basis for the de 

minimis finding . The record does not show that testing of the actual tailings when they are 

produced would not be adequate. 

VIII. CONTESTED ISSUES OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties agreed 

that the contested issues oflaw are: 

1. Whether, in determining under Utah Admin. Code R317-6-6.2(A)(25) that the PR 

Spring facility and operations will have no more than a de minimis actual or potential effect on 

ground water quality, the Executive Secretary erroneously interpreted or applied the law. 

2. Has Living Rivers shown that it is entitled to its requested relief? 

A. THE EXECUTIVE SECRETARY DID NOT ERRONEOUSLY INTERPRET 
THE LAW 

22 



1. Applicable Law. 

Section 19-5-107(1 )(a) of the Utah Water Quality Act provides that: "Except as provided 

in this chapter or rules made under it , it is unlawful for any person to discharge a pollutant into 

waters of the state .... " There are two rules that govern the discharge of pollutants into the 

ground water. The first is Utah Admin. Code R317-6-6. 1 that requires a discharge permit issued 

by the Executive Secretary. Utah Admin. Code R317-6-6. I.A provides: 

No person may construct, install, or operate any new facility or modify an 
existing or new facility, not permitted by rule under R317-6-6.2, which discharges 
or would probably result in a discharge of pollutants that may move directly or 
indirectly into ground water ... without a ground water discharge permit from the 
Executive Secretary. [Emphasis added.] 

The second rule that governs the discharge of pollutants into the ground water is Utah 

Admin Code R317-6-6.2 that relieves a facility from obtaining a discharge permit under Rule 

317 -6-6.1 if the facility falls within one of the categories identified in the rule. One such 

category is when the Executive Secretary determines that the facility will have a de minimis 

effect on ground water after the Executive Secretary reviews the application of the facility. Utah 

Admin. Code R317-6-6.2A(25) provides: 

Except as provided in R317-6-6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R317-6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317 -6-6.13, R317 -6-6.16, R317-6-6.17 and R317 -6-6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

A permit-by-rule determination made by the Executive Secretary may be withdrawn and 

the Executive Secretary may require a facility to submit an application for a ground water 
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discharge permit if the Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Rule R317-6-6.1.C provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317-6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317 - 6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

2. Context. 

The Executive Secretary determined that the PR Spring proje~t qualifies for permit-by 

rule status under Rule R317-6-6.2A(25) (2008 Decision). The Executive Secretary determined 

that USOS's proposed changes to the project do not affect his original decision that the 

operations would have a de minimis effect on ground water (2011 Modification Decision). 

Living Rivers has requested agency action to revoke the 2011 Modification Decision and to 

make the Executive Secretary require USOS to submit an application for a ground water permit 

under Utah Admin. Code R317-6-6.3 and to obtain a ground water discharge permit under Rule 

317-6-6.1. 

3. Discussion. 

The Executive Secretary did not erroneously interpret or apply the law in determining 

under Utah Admin. Code R317-6-6.2(A)(25) that the PR Spring project will have no more than a 

de minimis actual or potential effect on ground water quality. The Executive Secretary 

presented the testimony of Robert Herbert and Mark Novak, both professional geologists with 

substantial ground water regulatory experience within the Division of Water Quality to explain 
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the rationale for the de Minimis finding. Mr. Herbert and Mr. Novak made five critical points in 

support of the decision. 

First, there are two ways to regulate discharges to ground water; through a ground water 

permit under Rule 317-6-6.1 or through a permit-by-rule under Rule 317-6-6.2 (Hrg. Tr: 49). A 

permit-by-rule discharge under Utah Admin. Code R317-6-6.2(A)(25) may be considered 

regulated for two reasons. First, the proposed discharge is subject to review before a permit-by

rule determination is issued. Second, the determination may be withdrawn and the applicant may 

be required to file a ground water discharge permit application pursuant to Utah Admin. Code 

R317 -6-6.2.C, "if it is determined the discharge may be causing ... increases above the ground 

water quality standards ... or otherwise ... may interfere with probable future beneficial use of 

ground water." Therefore, a permit-by-rule determination does not mean a discharge is 

. unregulated. 

Second, regulating the discharge through a permit-by-rule determination instead of 

through a ground water permit is appropriate for this project because ground water is so scarce in 

the project area that none can be found to monitor. (See Factual Issue discussion above and Hrg. 

Tr: 118.) Mr. Herbert testified, "(if] there is no ground water to monitor as points of compliance, 

then you really cannot have a ground water discharge permit because there is nothing to monitor 

for ground water to be affected." (Hrg. Tr: 49.) Mr. Novak also spoke of the necessity of 

sufficient' quantities of ground water to establish protection levels for a ground water discharge 

permit (Hrg. Tr: 118, 165-168). Although Mr. Novak testified that he could not rule out 

"minimal" amounts of ground water at the site, he also testified that all evidence at the site shows 
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that ground water is not present in sufficient quantity to monitor or to show adverse effects from 

the permitted facility (Hrg. Tr: 173-174). 

Third, Mr. Herbert testified that a permit-by-rule does not assume that no discharge is 

occurring but is instead based on available information reviewed by the DWQ that the operation 

will have a de minimis effect on ground water quality (Hrg. Tr: 83-85). Living River's witness, 

Dr. Johnson, testified about the potential polluting effects of a bitumen d-limonene compound, 

but acknowledged that his calculations assumed a saturated system (Johnson April Tr: 77). Dr. 

Johnson stated "[if] it doesn't come into contact with water, my concern is a nonissue." (Johnson 

April Tr: 29). Mr. Novak testified that Dr. Johnson's testimony about the potential polluting 

effects of a bitumen d-limonene mixture did not change his opinion at all about the de mimimis 

impact to ground water because of the 2000 feet of unsaturated zone. (Ex. 102 at 14.) 

Fourth, the application requirements for a ground water permit under Rule 317-6-6.3 

have been satisfied except for those that pertain to ground water monitoring (Hrg. Tr: 222-235.) 

Thus, the remedy sought by Living Rivers to force USOS to file a ground water application 

would serve no purpose. 

Fifth, there is a re-opener in the 2008 Decision that provides that if any ground water is 

discovered, a ground water permit may be required (Hrg. Tr: 140-141,243, IR-000036-37). This 

re-opener is supported by Rule R317 -6-6.1.C that authorizes the Executive Secretary to require a 

permit-by-rule facility, like the PR Spring Facility, to submit an application for a ground water 

discharge permit if the Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Therefore, though a permit-by-rule does not have a five year renewal 
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requirement like a ground water permit, it is nonetheless subject to review, (Hrg. Tr: 205), if for 

instance, ground water is encountered or if the leachability tests after operations commence 

indicate that compounds may leach out of the tailings upon contact with rain water. 

Living Rivers' argument that the Executive Secretary acted contrary to law by not 

requiring a ground water discharge permit to protect all ground water, regardless of quantity, is 

not supported by law. Rule R 317-6-1.19 defines ground water as "subsurface water in the zone 

of saturation including perched ground water." (Emphasis added.) The "zone of saturation" 

means "[t]he zone in which the functional permeable rocks are saturated with water under 

hydrostatic pressure. Water in the zone of saturation will flow into a well, and is called ground 

water." [Ex. 312 (citation and emphasis omitted).] The US OS drilling program results illustrate 

the absence of this zone of saturation. 

B. LIVING RIVERS HAS NOT SHOWN THAT IT IS ENTITLED TO THE 
REQUESTED RELIEF 

Living Rivers has not shown that it is entitled to the requested relief. Living Rivers has 

not proven that the Executive Secretary's findings of de minimis potential effect of the project on 

ground water is unsubstantiated, arbitrary and capricious or contrary to law. 

IX. RECOMMENDED DECISION 

These Findings of Fact, Conclusions of Law, and Order constitute the ALl's 

recommended decision. 

A. fINDINGS OF FACT 

These Findings of Fact are based exclusively on the evidence of record in the 

adjudicative proceedings: 
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1. In October, 2005, the DWQ was first contacted regarding a tar sands project 

proposed by USOS (formerly known as Earth Energy Resources, Inc.), known as the PR Spring 

Tar Sands Project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 5.) 

2. The project, which has not yet commenced, will initially consist of213 acres 

leased from the State Institutional Trust Lands Administration, straddling the boundary between 

Uintah and Grand Counties, Utah (IR-000046, Ex. 5a.) The project will consist of open-pit 

mining of tar sands, extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage acres, totaling 70 acres in 

size. (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) 

3. As a tar sands mining operation, the project will operate under a Notice of 

Intention for a Large Mining Permit (NOI M0470090) required by the Utah Mined Land 

Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah Division of Oil, Gas & 

Mining. Under Utah Admin. Code R647-4-109, the NOr must include "a general narrative 

description identifying ... [p ]rojected. impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3, ~~ 3-4.) 

4. There is a September 1, 1999, Memorandum of Understanding Between Utah 

Division of Oil, Gas and Mining and Utah Department of Environmental Quality for Mining 

Operations that provides for coordination between the Division of Oil, Gas and Mining and 

DWQ concerning water quality aspects of mining and reclamation activities. (Ex. 1 07). 

5. On February 21,2008, JBR Environmental Consultants, Inc., on behalf o'f USOS, 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration (IR-000003-35). 
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The Demonstration was provided to support USOS's request to DWQ for a determination that 

the project be considered as a permitted-by-rule facility under Utah Admin. Code R317-6-

6.2(A). The DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 3-4, ~~ 6-7). 

6. In a letter dated March 4, 2008, DWQ communicated to USOS that the proposed 

mining and bitumen extraction should have a de minimis potential effect on ground water quality 

and qualifies for permit-by-rule status under Utah Admin. Code R317-6-6.2(A)(25). (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4, ~ 9, and Ex. IR-000036-37.) 

7. The DWQ March 4,2008, permit-by-rule decision letter identified four relevant 

factors forming the basis for the decision: 

• First, the reagent [d-Iimonene] is generally non-toxic and volatile, and most of it 
will be recovered and recycled in the extraction process; 

• Second, the bitumen extraction will be done using tanks and equipment at the 
processing facility, no impoundments or process water ponds are planned, and 
most of the water used in the process will be recovered and recycled; 

• Third, processed tailings will not be free-draining, will have moisture content in 
the 1 0 to 20 percent range, will not contain any added constituents that are not 
naturally present in the rock other than trace amounts of the reagent, Synthetic 
Precipitation Leachate Procedure testing indicated that leachate from precipitation 
through tailings would have non-detectable levels of volatile and semi-volatile 
organic compounds; and . 

• Fourth, available information on the hydrogeology of the area demonstrated the 
general absence of ground water to a depth of between 1,500 and 2,000 feet below 
the surface. 

(IR-000036-3 7.) 

8. The permit-by-rule determination provided that "[i]f any of these factors change 

because of changes in your operation or from additional knowledge of site conditions, this 
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perrnit-by-rule determination may not apply and you should inform the DWQ of the changes." 

(lR-000037.) 

9. The permit-by-rule provision in Rule R317-6-6.2 .C provides that "[t]he 

submission of an application for a ground water discharge permit may be required by the 

Executive Secretary for any discharge permitted by rule under R317 -6-6.2 if it is 

determined that the discharge may be causing or is likely to cause increases above the 

ground water quality standards or applicable class TDS limits under R317- 6-3 or 

otherwise is interfering or may interfere with probable future beneficial use of the ground 

water." 

10. Under Utah Code Ann. § 63G-4-301(1)(a) and Utah Admin. Code R305-6-202(8) 

(formerly Utah Admin. Code R317-9-2(2)(a)), Living Rivers had 30 days, until and including 

April 3, 2008, to file a request for agency action to contest the determinations set forth in the 

March 4, 2008, letter (IR-000036-37). 

11. Living Rivers did not contest the March 4, 2008, permit-by-rule determination 

[2008 Decision] within 30 days of its issuance. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4, 

, 11.) 

12. On February 8, 2011, USOS submitted a letter to DWQ outlining several 

proposed modifications to its operations and asking DWQ to confirm that none of the changes 

affected its permit-by-rule status. (Jd. at 3, , 1; 4, ,12; IR-000373-384.) 

13. On February 15,2011, DWQ informed USOS by letter that it had considered the 

modifications and had determined that "the proposed changes to the mining and bitumen 

extraction process do not change the March 4, 2008 permit-by-rule determination [2008 
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Decision] for having a de minimis potential effect on ground water quality and the project still 

qualifies for permit-by-rule under Utah Admin. Code R317-6-6.2A(2S)." (May 9, 2012, Jt. Pre

Rrg. Stmt. and Order at 4, ~ 14; IR-000404-45). 

14. On March 16,2011, within 30 days of the DWq's February 15, 2011 letter to 

USOS, Living Rivers filed the subject Request for Agency ActionlPetition to Intervene. (May 9, 

2012, Jt. Pre-Rrg. Stmt. and Order at 5, ~ 15). 

15. The parties agree that the factual issue presented for decision in this matter is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-

6.2A(2S) is supported by substantial evidence. (May 9,2012, Jt. Pre-Rrg. Stmt. and Order at 6; 

May 8, 2012, Pre-Hrg. Order at 3.) A sub-issue is whether the record shows there is "ground 

water" in the subject area. ld. Another sub-issue is if such ground water exists, whether the 

tailings from the project will have a greater than de minimis risk of affecting the quality of that 

ground water. ld. 

16. Under Utah Admin. Code R317-6-1.19, "ground water" means "subsurface water 

in the zone of saturation including perched ground water." Rule 317-6 does not define the "zone 

of saturation" but the U.S. Geological Survey defines it as "{t]he zone in which the functional 

permeable rocks are saturated with water under hydrostatic pressure. Water in the zone of 

saturation will flow into a well, and is called ground water." [Ex. 312 (citations and emphasis 

omitted).] The zone where ground water occurs is an aquifer. Utah Admin. Code R317-6-1.1 

and Hrg. Tr: 49. 

17. There can be subsurface water outside the zone of saturation. This subsurface 

water does not qualify as "ground water" under Utah Admin. Code R317 -6-1.19. 
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18. There is a substantial basis in the record to conclude that there is a zone of 

saturation known as the Mesa Verde aquifer at 1500 to 2000 feet below surface level. (Hrg. Tr: 

127.) 

19. There is a substantial basis in the record to conclude that ground water in the 

project area above the regional Mesa Verde aquifer is generally absent and has not been located 

in connection with the permitting by rule of this project as shown from the Division of Oil Gas 

and Mining well log records (IR-000003-35, Hrg. Tr: 359-360),25 exploratory borings drilled to 

depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 127-128, IR-000043-372), water rights review (IR-

000003-35, IR-000043-372; ), the USOS 2011 drilling and coring program (Ex. 303, 304, 305, 

Hrg. Tr: 107,335,337,338,383-390). 

20. During the summer of2011, USOS drilled 180 holes in and around the mine site, 

with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is more than 

twice the depth to which USOS will mine. (Hrg. Tr: 56, 102, 104-105,351-354,382-383, Ex. 

305). The drilling was conducted, in part, to determine the presence or absence of ground water. 

(Hrg. Tr: 386). It is reasonable to assume that the means and methods utilized would have 

yielded signs of ground water, if there were any (Hrg. Tr: 386). The drillers and the geologists 

who manned the drill rigs were instructed to watch for and record any signs of ground water 

(Hrg. Tr: 386). No ground water was encountered, and no sign of it was recorded (Hrg. Tr: 386). 

The 2011 drilling and coring program is strong evidence of the absence of ground water that may 

be impacted by the project (Hrg. Tr: 386). 
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21. In 2011, USOS drilled deep holes for a water well to serve its project. USOS 

drilled five holes near the project area to depths below 1,500 feet, and only one encountered 

ground water at a depth of over 1,800 feet (Hrg. Tr: 387, 380). 

22. Also presented were relevant publications, core logs and topographic maps. 

According to this evidence, as well as the Executive Secretary's and USOS's expert testimony 

on the hydrogeology of the area, the geology is not conducive to the presence of ground water 

that may be impacted by USOS's project. The project is located on an interfluve between two 

drainages, which isolates the mine site and limits any recharge to just the small amount of 

precipitation that falls directly on the site, most of which will be lost to evapotranspiration. The 

subsurface consists mostly of interbedded and impermeable shale, siltstone, and mudstone. 

Although zones of sandstone exist, they are saturated with bitumen. The hydrogeology evidence 

presented in the hearing strongly supports the absence of ground water that may be impacted by 

the project. 

23. Evidence of professional inspections in and near the project area was presented. 

A DWQ monitoring team visited the project area to look for signs of ground water, such as seeps 

or springs, and found none. Professional' geologist Gerald Park has extensive personal 

experience at the site. He has searched for signs of ground water at the site ever since he started 

going there in 2005, and he has never found any. The professional geologist who testified on 

behalf of Living Rivers, Elliot Lips, also visited the site, and he reported no sign of any ground 

water based on his visit. 

24. Living Rivers' failed to provide any direct evidence of the existence of shallow 

ground water. Living Rivers' evidence consisted of references to water right applications and 
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statements in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g. , IR-

00006) and 2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A) regarding "Water Right 49-

1567 on Earth Energy Lease - Spring Investigation" near the project area. 

25. The most persuasive evidence presented regarding the "seeps" was the testimony 

of professional geologist Gerald Park, which was based upon his seven years of perso~al 

observations and experience at and near the site. According to Mr. Park's personal observations, 

the "seeps" represent water runoff from precipitation events and are unrelated to ground water 

(Hrg. Tr: 381). 

26. The water right application on which Living Rivers relies - Application to 

Appropriate Water Number 49-1567 - was "rejected" in an August 7, 2008, Order of the State 

Engineer, which found the application to be "not physically or economically feasible." (Ex. 310 

at 2.) Efforts by USOS's consultants and a DWQ monitoring team to locate a water source for 

that application were unsuccessful (IR-000007). 

27. Living Rivers presented the testimony of Dr. William Johnson, who opined that 

residual d-limonene in the tailings from USOS's operations will make the residual bitumen 

compounds in the tailings 1,440 times more soluble than they are in their natural state but his 

testimony fell short as he acknowledged that his solubility and mobility calculations were 

premised on immediate entry of the byproduct into groundwater. When queried on the 

likelihood of the processed tailings ever coming into contact with ground water, Dr. Johnson 

acknowledged that his calculations were assuming a saturated system and that he could not speak 

as to the likelihood of contact of the mixture with surface water or ground water as he did not 

evaluate the hydrogeology of the site (Johnson April Tr: 6-77.) 
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28. The record does not show that the leachability tests that were conducted were 

fatally flawed due to violations of testing protocols. On this point, Living Rivers did not present 

any evidence which would cast doubt on the certification from the lab as to the usefulness of the 

data. 

29. The record does not show that the leachability tests that were performed by USOS 

and accepted by DWQ to determine toxicity of the leachate generated by the reagent would be a 

basis for remanding the de minimis determination, and as to why testing of the actual tailings 

when they are produced would not be adequate. 

30. The record does not show that it was unreasonable for DWQ to rely upon the 

information provided by US OS in the 2008 Demonstration (IR-000003-35) or the February 2011 

correspondence with USOS with regard to the proposed modifications (lR-000373-403), or that 

DWQ's reliance upon the information provided in those materials was fatal to the February 2011 

modification determination (IR-000404-405). 

31. USOS is required to undertake additional testing on its tailings, as requested by 

DWQ, once USOS begins operations. (Ex. 102 at 14; Hrg. Tr: 205.) Such testing is part of the 

typical ongoing review associated with permit-by-rule determinations under Utah Admin. Code 

R317-6-6.2C thafprovides "[t]he submission of an application for a ground water 

discharge permit may be required by the Executive Secretary for any discharge permitted 

by rule under R317 -6-6.2 if it is determined that the discharge may be causing or is likely 

to cause increases above the ground water quality standards or applicable class TDS 

limits under R317- 6-3 or otherwise is interfering or may interfere with probable future 

beneficial use of the ground water." 
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32. US OS is required to notify DWQ of information on subsurface conditions and 

encountered water, if any and should evidence of shallow ground water be discovered USOS is 

required to notify and coordinate with the DWQ to further investigate the presence of ground 

water (Hrg. Tr: 60). 

33. The record does not show that USOS's proposed modifications considered in the 

2011 Modification Decision (lR-000404-40S) will cause the project to have a greater than de 

minimis actual or potential effect on ground water quality. The operational modifications 

considered consist of: 

a. removal of the stabilizer component that was originally planned as part of 
the cleaning emulsion used for bitumen extraction; 

b. the use of a horizontal belt filter and a disk filter, rather than a shale shaker 
or similar device, to de-water tailings sands and fines; . 

c. the increase in size of two overburdenlinterburden storage areas from 25 
acres each to 34 acres and 36 acres; and 

d. the use of the two storage areas to dispose of tailings. 

(lR-000373-385.) 

34. Living Rivers did not claim, or present any evidence, that removal of the 

stabilizer component from the cleaning emulsion and the different de-watering devices will 

increase the project's impact on ground water quality. 

35. Living Rivers presented no evidence that the increase in the storage areas' sizes 

and use of those areas to dispose of tailings will increase the project's impact on ground water 

quality. Living Rivers' expert witness, Elliott Lips, testified that he did not think that the storage 

areas will cause any ground water contamination. (Ex. 202 at 23.) 
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36. Based on the standard of review articulated herein, the Executive Secretary's 

detennination of the project's de minimis potential effect on ground water and the 2011 

Modification Decision are supported by substantial evidence when viewed in light of the whole 

record. 

37. Living Rivers has not proven that it is entitled to the relief requested in its 

Request for Agency Action. 

B. CONCLUSIONS OF LAW 

1. The Board has jurisdiction to take dispositive action on this Memorandum and 

Findings of Fact, Conclusions of Law and Recommended Order ("Recommended Decision"). 

2. Utah Admin. Code R317 -6-6.2A(25) provides: 

Except as provided in R317-6-6.2.C, the following facilities are considered to be 
pennitted by rule and are not required to obtain a discharge pennit under R317 -6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.13, R317-6-6.16, R317-6-6.17 and R317-6-6.18: 

25. facilities and modifications thereto which the Executive Secretary detennines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

(Ex. 101; May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 1.) 

3. Rule R317-6-6.2.C provides: 

The submission of an application for a ground water discharge pennit may be 
required by the Executive Secretary for any discharge pennitted by rule under 
R317 -6-6.2 if it is detennined that the discharge may be causing or is likely to 
cause increases above 'the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

4. For purposes of Utah Admin. Code R317-6-6.2A(25), "ground water" 

means "subsurface water in the zone of saturation including perched ground water." 
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(May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 2 (quoting Utah Admin. Code R317-6-

1.19.) 

5. Living Rivers may not directly contest the Executive Secretary's 2008 

Decision because such a challenge is time barred. Utah Code Ann. § 64G-4-301(l)(a) 

and Utah Admin. Code R305-6-202(8) (fonnerly Utah Admin. Code R314-6-2(2)(a». 

6. The parties agreed on page 5, ~ 3 of the May 9, 2012, Joint Pre-Hearing Statement 

and Order that Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Servo Comm In o(Utah, 720 P.2d 1373, 1379 (Utah 1986). The parties also 

agreed in the same paragraph of the May 9, 2012, Joint Pre-Hearing Statement and Order that the 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

Harken V. Southwest Corp. V. Board oeOU, Gas and Mining, 920 P.2d 1176, 1182 (Utah 1996). 

7, Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 5-

6, ~ 4.) 

8. . This proceeding is de novo, meaning that evidence that was not before the 

Executive Secretary when he made factual detenninations may nevertheless be considered as 

evidence supporting such detenninations. 
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9. Based on the record as a whole, in determining under Utah Admin. Code R3I7-6-

6.2(A(2S) that the PR Spring facility and operations will have no more than a de minimis actual 

or potential effect on ground water quality, the Executive Secretary did not erroneously interpret 

or apply the law. 

10. The Executive Secretary's finding of the de minimis potential effect of the project 

on groundwater and the 2011 M0dification Decision are supported by substantial evidence when 

viewed in light of the whole record. 

11. Living Rivers has failed to show that it is entitled to the requested relief. 

X. RECOMMENDED ORDER. 

Based on the initial record, the Request for Agency Action and the evidence presented in 

this proceeding, I recommend that the Board adopt the Recommended Decision and enter an 

order affirming the Executive Secretary's determination of the project's de minimis potential 

effect on ground water and t~e 2011 Modification Decision and denying the relief sought by 

Living Rivers in its Request for Agency Action. 

XI. NOTICE OF OPPORTUNITY TO COMMENT 

Parties may file comments to this Recommended Decision with t~e Board within ten 

business days of issuance in accordance with the requirements of Rule 30S-6-215(2)(b) ofthe 

Utah Admin. Code. Comments shall cite to the specific parts of the record which support the 

comments and shall be limited to 20 pages. Parties are not required to file comments. To file 

comments with the Board, a party should send the comments to board counsel, the Executive 

Secretary and the Administrative Proceedings Records Officer. The service information for 

counsel to the Board is included in the attached Certificate of Service. In addition, a party 
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should serve its comments on the other parties in this matter. Finally, pursuant to Rule 305-6-

216( 1), the parties shall be granted time before the Board to present oral argument regarding the 

Recommended Decision regardless of whether comments are filed with the Board. 

DATED this ~day of August, 2012. 

doauJu 1£< 4fL 
Sandra K. Allen 
Administrative Law Judge 
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   P R O C E E D I N G S

THE COURT: Welcome.  We're here in the 

matter of PR Spring Tar Sands Project ground water 

discharge permit-by-rule, Number WQ PR-11-001, at the 

Utah Department of Environmental Quality.  This is 

the 16th day of May, 2012.  The time is 10:00.  

My name is Sandra K. Allen.  I'm the 

Administrative Law Judge appointed by the Executive 

Director of the Department of Environmental Quality 

to conduct this proceeding and to review the evidence 

and legal arguments presented and to make a 

recommended decision to the Utah Water Quality Board, 

who will make the final decision.  

The parties to this matter are the 

Executive Secretary of the Water Quality Board, U.S. 

Oil Sands, Inc., and Living Rivers.  Living Rivers is 

the petitioner.  Living Rivers is challenging a 

permit-by-rule modification determination made by the 

Executive Secretary in favor of U.S. Oil Sands in 

2011. 

The Executive Secretary and U.S. Oil Sands 

are the respondents in this matter; however, as this 

matter concerns a challenge to an initial order, this 

matter is being conducted as a de novo proceeding 
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pursuant to an order denying the motion to dismiss, 

issued on November 9, 2011, by former administrative 

law judge, Laura Lockhart. 

Therefore, the order of presentation will 

be the Executive Secretary, U.S. Oil Sands -- 

Executive Secretary, Living Rivers, and U.S. Oil 

Sands.

This was a formal hearing conducted 

pursuant to the Utah Administrative Procedures Act 

63G-4-206 and the administrative procedures of the 

Utah Department of Environmental Quality, 

R-305-6-213.  

The parties have filed a joint prehearing 

packet consisting of two volumes.  U.S. Oil Sands has 

provided a copy to the court reporter, and it has 

been updated as of this morning with the final 

testimony of Witness Johnson.  

The packet includes a joint prehearing 

statement and order that defines the standard of 

review in this case, hearing procedures, stipulated 

admissions of fact, agreed applicable propositions of 

law, factual issues presented, and contested issues 

of law.  

This joint prehearing statement and order 

approved by me on May 15, 2012, shall be bound into 
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the record as of today, orally.  The joint prehearing 

packet also includes pre-filed testimony as described 

in the packet table of contents from witnesses who 

will be made available during the hearing for 

cross-examination and by opposing -- and by opposing 

counsel. 

Two witnesses, Mr. Ed Handl for U.S. Oil 

Sands, and Mr. William Johnson for Living Rivers, are 

not available during this hearing.  As agreed by the 

parties, testimony and cross-examination of both 

Mr. Handl and Mr. Johnson were prerecorded.  The 

joint prehearing packet separately includes 

pre-filed, prerecorded, and transcribed testimony as 

described in the packet's table of contents. 

The packet includes exhibits derived from 

the initial record in this matter.  Each pre-filed 

testimony, pre-filed -- prerecorded testimony and 

pre-filed exhibit is premarked and identified in the 

table of contents in the joint hearing packet, in 

interest of reserving the hearing time to allow the 

parties to present their cases.  

The table of contents for the joint 

prehearing packet shall be bound into the record as 

if each pre-filed testimony and each pre-filed 

exhibit have been individually identified.  The 
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parties have stipulated to the admissibility of the 

pre-filed exhibits and pre-filed testimony except for 

the objections filed by U.S. Oil Sands.  

At this point, I will ask the attorneys to 

enter their appearances for the record, and then I 

would like to ask the attorneys a few questions about 

the objections.  

MR. MCCONKIE:  Paul McConkie with the 

Attorney General's Office, appearing on behalf of the 

Executive Secretary.  

MR. DUBUC:  Rob Dubuc, representing Living 

Rivers.  This is my colleague, Joro Walker. 

MR. HOGLE:  Chris Hogle and Ben Machlis 

for U.S. Oil Sands.  

THE COURT: The objections were included 

in the pre-filed packet.  I have just a few questions 

about them.  In objections 1 through 6, did Living 

Rivers ever provide the measurements upon which 

Professor Johnson relied?  

MR. HOGLE:  This is Chris Hogle.  We have 

not seen those.  

MS. WALKER:  Your Honor, we definitely did 

provide those measurements.  And, in fact, in our -- 

in Dr. Johnson's January 20th, 2012, pre-filed 

testimony on pages 14, 15 and 16, we provided that 
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exact data.  And not only that, at that point, Oil 

Sands didn't object to any failure, didn't raise any 

failure to present that data.

Dr. Johnson repeated those assertions in 

March 16, 2012, and, again, no objection from Oil 

Sands.  Live testimony on April 20, 2012, Dr. Johnson 

repeated those assertions, no objection.  May 4, 

2012, again, Dr. Johnson reiterated those assertions, 

and there was no objection.

And, therefore, it was completely 

reasonable for us -- for Living Rivers to assume that 

what we had provided was sufficient.  So it's -- I 

found it now.  It's on page 14 of Dr. Johnson's 

opening pre-filed testimony.  And he specifically 

cites the data, things like 15.25 yield re-agent and 

1.8 percent TAI content in the produced fines and 

118 milligrams of re-agent per liter of fluid. 

So that's specifically the data.  Now, if 

you recall, this information is coming from a set of 

documents that, again, was subject to the 

confidentiality agreement, which means we weren't 

allowed to copy them, we weren't allowed to 

transcribe them or otherwise reproduce them.  

They were in the possession of Oil Sands 

the whole time.  The fact that we did the best we 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

10

could, that we presented the data in the opening 

testimony and we didn't hear anything from Oil Sands 

until May 9th, after our witness flew to Peru, and 

there's absolutely nothing we can do to correct the 

issue, is just unreasonable.  

THE COURT: All right.  Thank you. 

MR. HOGLE:  Just very briefly, your Honor.  

I asked for -- what I need and what the stipulated 

schedule provides for is a disclosure of the source 

data, not the witness's recitation of the data.  We 

want and need to be able to verify that his 

recitation of the data is accurate.  And so what that 

means is we get to look at what the expert got to 

look at.  

And I asked Professor Johnson what he 

looked at during the May 4th testimony.  It's in the 

record; it's in the transcript.  I asked counsel for 

Living Rivers if they would provide it.  They have 

never provided it.  We have no way to verify what 

Dr. Johnson looked at to determine, you know, whether 

it's accurate and accurately portrays what is in U.S. 

Oil Sands' records or not.  We just don't know. 

I asked for the information on May 4th.  

They said they'd think about it.  They never even 

responded to my request.  
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MS. WALKER:  If I may, of course, attorney 

notes are protected by work product privilege, and 

I -- I see no reason why we should turn those over.  

But I have a copy here if you would like to look at 

them in camera to see what we said or what I wrote 

down when I was taking notes on the documents. 

But the point is that I think that 

Mr. Hogle is misrepresenting what the scheduling 

order says.  It just says, "Disclose the data on 

which the testimony is based."  We did that.  We 

don't have an obligation to turn over their own 

materials to them, particularly when we're prevented 

by a confidentiality agreement of, in any way, 

replicating them. 

I think they put us in an impossible 

situation where they give us access to documents and 

then essentially set it up so that we can't use them. 

THE COURT: All right.  Thank you.  I'm 

going to move on to a few other questions that I have 

about the objections before I make the ruling.  

Objections 11 and 12 concerned an article 

that was apparently not provided to Mr. Handl prior 

to his testimony; is that correct?  

MR. HOGLE:  Yes, your Honor, that's 

correct. 
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THE COURT: And it would seem to me that 

regarding that particular objection that it be 

resolved by having Mr. Handl review the article 

identified in objections 11 and 12, to provide his 

written rebuttal to Professor Johnson's use of the 

article, in accordance with the stipulation wherein 

it stated that as Mr. Handl and Mr. Johnson are not 

present today, the administrative law judge may pose 

questions that will be responded to in 15 days.  So I 

would ask that you do that.  

Objection 16 concerns -- does this concern 

a computer program or a -- some kind of a formula 

calculation -- mathematical calculation formula?  

This was concerning a program identified as HELP.  

MR. DUBUC:  The HELP program is -- or the 

HELP model is a way of deriving the amount of 

precipitation -- or any moisture that filters through 

a certain substance.  And so Mr. Lips referred to the 

HELP model in his testimony and noted that DWQ was 

familiar with that model because that model had been 

used with another program.  So that is how that came 

out.  

THE COURT: Thank you.

Mr. Hogle?  

MR. HOGLE:  Again, the stipulated schedule 
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is clear that it's supposed to be disclosed.  DEQ may 

have been familiar with it.  U.S. Oil Sands was not 

provided a copy of it as -- and so we're prejudiced 

by the use of that model without receiving the 

underlying data regarding that model.  

MR. DUBUC:  This testimony was in 

Mr. Lips' supplemental testimony filed -- I'm not 

sure the exact date, sometime back in March, perhaps 

February.  But U.S. Oil Sands was certainly notified 

of his reference to that, and they made no request to 

us that they receive a copy of that.  

So I'm not -- I disagree that they're 

prejudiced on that.  

THE COURT: Is this -- it seems to me that 

this might also be an objection that could be 

resolved by providing U.S. Oil Sands with the model 

today, because they have witnesses here today, and 

this is something that would be dealt with by 

Mr. Handl, who is not here today.

And I would ask that he review that model 

and provide a rebuttal response within the time 

frames provided in the joint statement. 

With that, I'm overruling U.S. Oil Sands' 

objections in order to obtain full disclosure of 

relevant facts and to record all the parties' 
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reasonable opportunity to present their positions in 

accordance with Section 63G-4-206 of the 

Administrative Procedures Act.  However, I will take 

U.S. Oil Sands' objections into consideration in 

deciding the weight to give the evidence in making 

recommended admissions of fact. 

Therefore, all pre-filed exhibits, 

including portions of the initial record and a 

pre-filed, pre-recorded testimony, as identified in 

the joint hearing packet table of contents, are 

admitted into the record.  

Next, I would like to cover a few ground 

rules for the hearing.  

MR. MCCONKIE:  Your Honor?  

THE COURT: Yes.  

MR. MCCONKIE:  Paul McConkie, representing 

Executive Secretary.  There are two additional 

exhibits that the parties have stipulated to become 

part of the record.  One is as part of the initial 

record, it's a -- it's a map that's included in the 

JBR demonstration.  It's Figure 2, the mine surface 

facilities map that was not included because it was 

too large to scan. 

THE COURT: Yes.  I remember that.  

MR. MCCONKIE:  The parties have been 
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provided with a blown-up copy of that map, and we 

have the original that can go in the record. 

THE COURT: All right. 

MR. MCCONKIE:  And that is identified as 

IR5a.

And then another exhibit that has been 

stipulated to is a memorandum of understanding 

between Utah Division of Oil, Gas, and Mining and 

Utah Department of Environmental Quality, dated 

September 1st, 1999.  

And this is actually referenced in Rob 

Herbert's testimony.  It was inadvertently not 

included on the Executive Secretary's witness list, 

but parties have stipulated it should be included.  

And that's been identified as ES107.  Exhibit ES107. 

THE COURT: All right.  The parties 

stipulate to the entry of these?  

MR. DUBUC:  No objection. 

MR. HOGLE:  We do.  

THE COURT: All right.  Mr. McConkie, 

would you like to admit these into the record and 

provide them to the court reporter?  

MR. MCCONKIE:  Yes.  I may have to do that 

after. 

THE COURT: Would you like -- if you could 
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admit these to the record as you present them, if you 

prefer to do that -- 

MR. MCCONKIE:  That's fine. 

THE COURT: All right.  We'll do that, 

then. 

MR. MCCONKIE:  Thank you. 

THE COURT: All right.  So back to the 

ground rules.  This is a formal hearing held to 

receive evidence in this matter, so participation in 

this hearing is limited to the admitted parties, the 

Executive Secretary, U.S. Oil Sands, and Living 

Rivers. 

Each party may present a brief opening 

statement, and the order of presentation is the 

Executive Secretary, Living Rivers, and U.S. Oil 

Sands.  Then the parties may proceed in presenting 

their case in that order.  

Each party may use up to three and a half 

hours total to present its case.  Each party is 

responsible for managing its own time.  Timekeepers 

have been provided by the Department of Environmental 

Quality.  A timekeeper is assigned to each party.  

Would the timekeepers introduce themselves?  

MS. RODRIQUEZ:  Monique Rodriquez, 

Division of Water Quality. 
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MS. BELL:  Faye Bell, Division of Water 

Quality. 

MR. HICKEY:  Ed Hickey, Division of Water 

Quality. 

THE COURT: Thank you.

The attorneys may consult directly with 

the timekeepers concerning preferences about time, 

passage of time.  Any time that an attorney is at the 

podium counts as that party's time.  My questions 

will also count as that party's time.  

The witnesses will be sworn in by the 

court reporter.  Some witnesses have pre-filed, 

direct testimony who are available at this hearing 

for cross-examination.  Those witnesses will attest 

to their pre-filed testimony and make corrections to 

it.  

MR. DUBUC:  Your Honor, sorry.  Could I 

get a clarification regarding time?  As you can see, 

while we were discussing some of the objections, 

timekeepers were counting that against us.  Are we -- 

just in terms of ground rules -- 

THE COURT: Thank you for bringing that 

up.  I didn't notice that.  We are not starting the 

clock yet.  

MR. DUBUC:  Thank you.  
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THE COURT: I'll let you know when the 

bite comes down. 

MR. DUBUC:  Thank you. 

THE COURT: The witnesses will attest to 

their pre-filed testimony and make corrections to it.  

The pre-filed testimonies have been marked as 

exhibits in the hearing packet previously provided to 

the court reporter.

At that point, any objections to 

corrections to pre-filed testimony will be heard; 

otherwise, the pre-filed testimony as an exhibit will 

be admitted to the record.  

The witness will be allowed to briefly 

summarize his testimony.  And at that point, we'll 

move to cross.  Within their allotted time, parties 

may also cross-examine other witnesses or redirect.  

And then if time remains, people -- after the 

presentations, witness and parties may be able to 

make closing statements.  

So with that, it's -- we can begin this 

hearing.  Two more things I want to mention, 

actually, when I'm thinking about it.

I've briefly calculated in a lunch period 

that would roughly run from 12:00 to 1:00, and 

another break in the afternoon.  If we have time, 
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we'll continue to plan on those breaks and lunch.  If 

there appears to be an encroachment of time with the 

parties, we'll take that out of our lunch period.

Also, I would ask the parties to put your 

cell phones on mute, please.  With that, I think that 

we're ready to begin.  And I'll turn the time over to 

Mr. McConkie.  

MR. MCCONKIE:  Thank you, Judge Allen.

Good morning.  This proceeding is an 

appeal of a permit-by-rule determination issued on 

behalf of the Executive Secretary of the Utah Water 

Quality Board on February 15, 2011.

On February 15, 2011 the Ground Water 

Protection Section of the Division of Water Quality 

issued a permit-by-rule determination letter on 

proposed modifications to the PR Spring Tar Sands 

Mining Project, which the Division had originally 

permitted by rule on March 4, 2008. 

The Division concluded that based upon its 

review of the proposed changes to the mining and 

bitumen extraction project, that those changes do not 

change the March 4, 2008 permit-by-rule determination 

for having a de minimis potential effect on ground 

water quality and the project still qualifies for a 

permit-by-rule status under the de minimis provision 
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of the rules. 

On March 16, 2011, Living Rivers filed a 

request for agency action challenging the 

February 15, 2011, permit-by-rule determination.  

This proceeding has never been about the Division's 

review of the proposed modifications.  It never has 

been and it's really never -- nobody's ever pretended 

that that's really what this is about.  

The modifications are hardly mentioned in 

the request for agency action, if at all.  What this 

really is is a challenge to the basis of the original 

permit-by-rule determination for March 2008.  That is 

what is being challenged.  And that is okay, because 

the March 4, 2008 permit-by-rule determination 

certainly is relevant. 

In fact, in his pre-filed testimony, Mark 

Novak, who conducted both permit-by-rule reviews, 

stated that the knowledge gained about the site and 

the operation from the original permit-by-rule review 

was the foundation for the February 2011 de minimis 

determination.  

"Primarily," he stated, "the hydrogeology 

at the site...the absence of ground water in the 

project area to a depth of 1500 to 2,000 feet below 

ground surface."  That is what this case is really 
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about is the hydrogeology at the mine site, which the 

evidence will support was a primary factor for this 

permit-by-rule being an issue. 

In its request for agency action, Living 

Rivers is asking the board -- asking that the board 

find that the PR Spring Mine does not meet the de 

minimis criteria under the permit-by-rule provisions 

and that the Division -- and that the Division be 

required to require the company to submit a ground 

water discharge permit application and to require a 

ground water discharge charge permit. 

That request for relief in and of itself, 

as you will hear from the Division of Water Quality, 

is premised on the existence of enough ground water 

to sample and establish monitoring points, that even 

if the Division wanted to issue a ground water 

discharge charge permit without monitoring points, it 

wouldn't be able to do so. 

The record will show that under the very 

terms of the permit-by-rule provisions and the 

permit-by-rule determination letters, that permits by 

rule involve an ongoing evaluation, and if anything 

changes based upon additional information, if the 

operation does ever run into any ground water 

whatsoever, then the Division will be notified of 
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that and evaluate whether there is enough ground 

water to sample and establish monitoring points.  And 

if there is, it would require the company to submit a 

ground water discharge permit application.  

In its request for agency action, Living 

Rivers sets forth the standard by which its challenge 

is going to be judged, when stated.  Because it is 

not supported by evidence in the record or otherwise, 

DWQ's permit-by-rule decision is arbitrary, 

capricious, contrary to agency rule, and not 

supported by substantial evidence and constitutes an 

erroneous interpretation or application or is 

otherwise in violation of the law. 

Indeed, the parties have stipulated to 

that standard of review in the pretrial order.  

Ultimately, that is the burden that falls upon the 

petitioner.  That is a burden the petitioner has not 

and will not be able to meet in this case, as they 

have not and will not be able to show that there's 

any shallow ground water at this site.  

Thank you.  

MR. DUBUC:  Good morning.  My name is Rob 

Dubuc, and I represent Living Rivers and challenge 

the Executive Secretary's decision to issue a 

permit-by-rule to PR Spring Tar Sands Mine.
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In 2008, U.S. Oil Sands, then known as 

Earth Energy Resources, submitted to DWQ a 33-page 

document -- excuse me -- a 33-page document existing 

of 20 pages of test results and references requesting 

permit-by-rule status for the PR Spring Mine. 

Less than two weeks after receiving it, 

DWQ granted that request.  Three years later, after 

making a significant number of changes to the mine 

and after prodding by Living Rivers, the company 

submitted three additional pages to DWQ and asked the 

agency to find that permit-by-rule status still 

apply. 

One week after receiving it, DWQ granted 

that request.  In the State of Utah, there have been 

two commercial-scale tar sands and oil shale mines 

that applied for ground water permits.  First is the 

PR Spring Mine.  The second is a Red Leaf oil shale 

mine, located about 15 miles northwest of PR Springs.  

There is a big difference, however, in how those two 

mines are being permitted.  

While U.S. Oil Sands only was required to 

submit what it called a permit-by-rule demonstration 

and a brief update, ten months later, Red Leaf was 

required to submit a complete ground water permit 

application.
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And the reason for the difference between 

these requirements is that last summer, DWQ changed 

its policy to require full ground water permit 

applications be submitted for all oil shale and tar 

sands mines, even if those mines were ultimately 

granted permit-by-rule status. 

This difference is the amount of 

information required to be submitted by the company, 

and the degree of scrutiny given that information is 

what's at issue today.  PR Spring Mine is located 

adjacent to the Book Cliffs in Eastern Utah.  In the 

area of the mine, local springs and seeps that are 

hydrologically connected to ground water support a 

variety of engaged, threatened, and sensitive plant 

and wildlife species.

The life cycles of these species have 

specifically adapted to the arid environment and the 

Book Cliffs, to the fact that water is sometimes only 

available during spring snow-melt and summer 

rainstorms. 

These species thrive even in the absence 

of perennial flows, an extensive riparian vegetation.  

For example, according to the BLM, eight mammal 

species that are both Utah species of special concern 

and BLM sensitive species are found near or within 
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the PR Springs special tar sands area.

The most visible wildlife consists of the 

large populations of mule deer and elk herds that 

seek sanctuaries in this area because of its size, 

the lack of human intrusions, and the abundance of 

habitat. 

The abundant wildlife in this relatively 

undisturbed region led to the formation of the Book 

Cliffs Conservation Initiative to protect critical 

wildlife habitat in the Southeastern Uintah Basin.  

The initiative was a cooperative effort between the 

BLM, the Rocky Mountain Elk Foundation, the Nature 

Conservancy, and Utah Division of Wildlife Resources.  

And it covers about 450,000 acres in the immediate PR 

Springs area. 

Conservation groups and the Division of 

Wildlife Resources have spent millions of dollars to 

restore populations of Rocky Mountain bighorn sheep, 

Colorado River cutthroat trout, and American bison on 

the Book Cliffs.  This effort has been successful; 

and today, the Book Cliffs area is considered one of 

the greatest big-game hunting areas in the world. 

In brief, what U.S. Oil Sands proposes to 

do is dig down about 150 feet in the area of the 

mine, separate the tar sands from the other minerals, 
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and process those tar sands.  The company does this 

by breaking up the tar sands into what's called 

two-inch-minus chunks, similar to these chunks of 

asphalt.

In fact, counties in the area have used 

local tar sands deposits for years as a source of 

asphalt for their roads.  Asphalt Ridge, located 

about 40 miles to the north of PR Springs, is one of 

those deposits and was a site where samples of tar 

sands were taken for testing for the PR Spring Mine.

The company plans to place the two-inch 

chunks of tar sands into a mixer, add water and a 

chemical solvent, and blend it all together into 

something resembling a giant Slurpy or, as the 

company puts it, a gritty milkshake.  

The chemical solvent they use is an orange 

terpene, also known as d-limonene.  D-limonene is an 

oil that can be produced artificially, but that is 

found in small quantities in the rimes of citrus 

fruits, such as this orange.

At certain concentrations, d-limonene is 

used to kill ticks, tomato worms, fire ants, and 

wasps; but at full strength, as it will be used here, 

d-limonene is a solvent to dissolve these chunks of 

concrete -- excuse me, asphalt. 
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After processing, the waste from the 

process will be placed into the 200-acre mine and 

into two waste piles totalling 70 acres.  The company 

states that about 15 percent of the volume of that 

waste will contain some combination of water, 

solvent, and petrochemicals. 

In discussing the mine, U.S. Oil Sands 

claims that disposing of the processed waste into the 

environment is as safe as throwing an orange peel on 

the ground and that the waste sands would be as clean 

as the beach sand I have in this container.

Dr. Johnson's pre-filed and previously 

recorded testimony shows that those claims have no 

basis in the record or in reality and that, in fact, 

the petrochemicals left in the waste sands will be 

over a thousand times more mobile than the tar in its 

natural state and will contain petrochemicals that, 

in some cases, are more than 400,000 times higher 

than allowed in drinking water. 

There are two issues that you must decide.  

First, does there exist a potential for ground water 

in the vicinity of the mine that could be impacted by 

the discharge from mine; and second, will the 

proposed operation pose a greater than de minimis 

risk of affecting the quality of that ground water?
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In other words, was it reasonable for the 

Executive Secretary to conclude that the information 

in the records supports the de minimis determination?  

In framing the first of these questions, 

the Executive Secretary and the company has to decide 

whether ground water exists now, today, in the area 

of the mine.  They contend that it does not, even 

though they made very little effort to find it.  But 

that's not the right question at all. 

The right question is whether ground water 

has existed, could exist, or will exist in the area 

of the mine.  In other words, is there a potential 

for ground water to exist at the mine even if that 

water exists intermittently?

To answer that, the first place to look is 

the definitions found in the Ground Water Quality 

Protection Regulations.  Ground water is defined as a 

subsurface water in the zone of saturation, including 

perched ground water.  To illustrate the zone of 

saturation, I brought along some beach sand with a 

little bit of water in it.  The zone of saturation 

becomes readily apparent here at the bottom of the 

container.  

In the earth, the water contained in that 

zone would be ground water protected from 
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contamination by pollutants, by the Ground Water 

Quality Protection Regulations.  Above that is called 

the vadose zone, defined as the zone of aeration 

including soil and capillary water; in other words, 

air mixed with water that's residing in the spaces 

between the sand particles. 

By rule, capillary water is not protected 

from contamination from pollutants; but, of course, 

it's not that black and white.  Because U.S. Oil 

Sands is prohibited, by regulation, from discharging 

pollutants "directly or indirectly" into the 

subsurface waters of the state, consisting of "all 

accumulations of water," the company is also 

prohibited from discharging pollutants into the 

vadose zone if those pollutants will eventually up in 

ground water. 

When it comes to the protection of ground 

water the law is clear.  The Ground Water Quality 

Protection Regulations are in place to protect the 

subsurface waters of the state, all accumulations of 

under ground water in any zone of saturation at any 

time from discharge of pollutants.

But in making their arguments, the 

Executive Secretary and the company now attempt a 

not-so-subtle sleight of hand, and argue that not all 
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accumulations of subsurface waters are entitled to 

protection, only usable quantities of water. 

They ask you find that unless there is 

sufficient water existing at all times, in an amount 

that's "usable," Living Rivers is not entitled to 

relief.  In other words, it's not ground water they 

claim is protected, but only usable quantities of 

ground water, as that term is used in the definition 

of an aquifer.

But that mischaracterization is a clear 

violation of Utah law.  If this tribunal were to 

accept that interpretation of the law as valid, it 

would undermine protection of ground water resources 

throughout the state.  And neither the Executive 

Secretary nor the company can offer any basis for 

interpreting the law in this manner. 

First, let's address the obvious.  R317-6 

constitutes the Utah Administrative Rules for ground 

water quality protection, not the Utah Administrative 

Rules for aquifer protection.  Second, if it's 

quantity that carries the day, there are exactly 200 

references to ground water in the R317-6 regulations, 

including in the title, but only 11 references to 

aquifer.

Third, as I noted earlier, the R317-6 
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definition of ground water makes no mention of 

aquifer or usable amounts of water in that 

definition.  Fourth, the 317-6 regulations define 

waters of the state as all accumulations of water.  

There is no mention in that definition limiting 

waters of the state to only usable amounts of water.

Fifth, there is absolutely no definition 

of what it means to be a usable amount of water.  

Usable when?  Usable for what purpose?  If the 

Executive Secretary is saying that ground water 

residing in a zone of saturation is not entitled to 

protection under the Ground Water Quality Protection 

Rules because it is not immediately usable, what if 

that ground water sits in that saturated zone for 

some period of time below the ground, but only 

surfaces during a wet season or during a wet water 

year?  

Why, then, are the company and Executive 

Secretary trying to change the rules in the middle of 

the game?  The answer is clear, because the record is 

filled with references to ground water existing in 

the area of the mine and because, in spite of those 

references in the record, they make no effort to 

quantify the extent of the ground water. 

Page 30 of the NOI notes, "Nearby springs 
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or seeps provide evidence of very localized, shallow 

ground water, likely representing perched aquifers."  

Page 35 of the NOI, "There are several small springs 

or seeps that issue in the headwater reaches of Main 

Canyon and support perennial flow for some distance 

along its main stem." 

Page 37 of the NOI states that, "The tar 

sands deposit that would be mined during this project 

is located in the Green River Formation."  And that, 

"The parachute member of the Green River 

formation...includes various water bearing zones." 

Page 38 of the NOI notes that, "The 

application for a water right to the point of origin 

is located directly in the area impacted by the mine 

was submitted to the state engineer for a flow of 

approximately 4.5 gallons per minute."

The JBR memo discussing this water right 

notes that, "Seepage in the lower reaches of the 

drainage indicates that shallow ground water is 

present in the area and it is reasonable to assume 

that flow from the spring/seep may occur in the upper 

reaches of the basin during wetter periods of the 

year or immediately following a precipitation event." 

U.S. Oil Sands' own permit-by-rule 

applications states that, "There are several nearby 
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springs and/or seeps that provide evidence of the 

localized, shallow ground water."

And in a Utah Geological Survey Report 

submitted by the company's own expert dealing with 

tar sands resources in the Uintah Basin, it states, 

"Numerous tar seeps occur to PR Springs deposits 

during wet seasons.  These seeps become active and 

large amounts of water flow from the seeps." 

This, then, leads us to question of 

whether it must be shown that ground water is present 

at all times in order to be protected by the Ground 

Water Quality Protection Regulations.  And the answer 

is no.

The Ground Water Quality Protection 

Regulations recognize the importance of these 

resources, and it protects them for the citizens of 

the state.  They clearly state that they provide, 

"For the protection of the subsurface waters of the 

state," and that the subsurface waters of the state 

include, "All accumulations of water." 

While a number of the water features in 

the area of the mine may, in fact, be ephemeral, it 

does not lessen their importance and it does not 

lessen the Executive Secretary's obligation to 

identify these waters of the state and protect them.  
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In a desert state such as Utah, ephemeral 

accumulation of the water, both surface and 

subsurface, are part of the landscape, and all are 

entitled to protection of the discharge of pollutants 

under the law. 

Simply put, it was unreasonable for the 

Executive Secretary to conclude, based on the record 

he had before him, that the PR Springs Mine would 

have a de minimis impact on ground water in the area 

of the mine.  And in spite of a post-hoc attempt to 

justify that de minimis finding, the drill log from 

the 2011 drilling add nothing to the record that 

would lead to a different conclusion. 

The technology proposed by U.S. Oil Sands 

is experimental.  It has never been done on a 

commercial scale.  The company is proposing to 

dispose of its waste stream containing some 

undetermined amount of solvent petrochemicals in a 

manner that has never been done before.  

The company's own documentation show that 

the solvent poses a threat to aquatic environment 

such as ground water.  Dr. Johnson's testimony 

definitively shows that as a result of the process, 

there will be residual amounts of carcinogenic 

petrochemicals in the waste streams that are more 
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than 400,000 times higher than allowed in drinking 

water.

His testimony also shows that by using the 

solvent in this manner, the company will be 

mobilizing residual petrochemicals over a thousand 

times more than they would be in the natural state. 

As a result, the evidence in the record 

shows that the process the company proposes to use 

will result in a discharge of pollutants into the 

subsurface waters of the state in violation of Utah 

law, and it was unreasonable for the Executive 

Secretary to have concluded otherwise.  

It was also unreasonable for the Executive 

Secretary to make such a determination by relying on 

tests that he knows were done improperly, that the 

agency admits were insufficient, and that the experts 

agree were insufficient to show whether these wastes 

would contaminate ground water. 

And he reached his decision in spite of 

the fact that DWQ admits that it was unclear which 

tests should be run to analyze the waste from this 

new technology and in spite of the fact that test 

results he did have indicated that if this were a 

petroleum spill site, the company would be required 

to remediate. 
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It was also unreasonable for the Executive 

Secretary to have concluded that there are perched 

zones of saturation above 1500 feet in the area of 

the mine that have contained and will contain 

subsurface waters of the state.

There is ample evidence in the record to 

the contrary, and the Executive Secretary should have 

required the company to fully document the extent of 

that ground water prior to issuing a permit. 

The only reasonable conclusion based on 

the record that the Executive Secretary could have 

made was that there's a tendency for these waters to 

express themselves ephemerally, but that they do, in 

fact, exist over the course of time, that they are, 

in fact, waters of the state that are entitled to 

protection under the law, and that these waters will, 

in fact, be impacted by contamination from this 

operation to more than a de minimis extent. 

It is for these reasons that we ask you to 

recommend to the Water Quality Board that the Board 

vacate the remand February 15, 2011, permit-by-rule 

determination, find that the PR Springs Mine does not 

qualify for a permit-by-rule status under the Ground 

Water Quality Protection Regulation and order the 

Executive Secretary to require U.S. Oil Sands to 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

37

submit the Executive Secretary the basic ground water 

permit on a complete ground water discharge permit 

application.  

Thank you.   

MR. HOGLE:  Good morning.  Welcome.  Thank 

you, your Honor.

First, let me say on behalf of U.S. Oil 

Sands how appreciative we are of all the resources 

that your agency has obviously devoted to this case.  

I mean, there are almost as many people on this side 

of the room as on this side of the room, so we're 

very appreciative of that. 

If your Honor wouldn't mind, I'm going to 

refer to Exhibit Number 19, which will be in the 

second binder on your 2 of 2, in addition to the 

enlargements here.

What we have on the easel is an oblique 

aerial view of project area surrounded in red.  This 

is Exhibit 300 in the binders.  There are two issues 

to be decided.  First, is there any ground water for 

the project to impact?  Not potential ground water, 

ground water.  That's what the rule says.  It's 

ground water.

Mr. Dubuc tries to lower the bar and say 

he only has to identify evidence of potential ground 
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water, because he knows there's no actual ground 

water. 

The second issue is, if there is ground 

water, will the project impact it?  The definition of 

ground water is as Mr. Dubuc said.  Ground water is 

any subsurface water in the zone of saturation, 

including perched ground water.

And an important part of that is the zone 

of saturation.  The zone of saturation is the -- 

where the functional permeable rocks are full, are 

saturated with water.  We're not going to be 

advocating a different definition.  A lot of what 

Mr. Dubuc just said is strong-man argument that he 

tries to foist upon us.  We're not trying to change 

the rules.

Is there ground water?  The answer is no.  

And the answer is no, in part, because of 180 drill 

holes drilled in 2011, including a dense grid of 

drill holes in the project area, if these M-series 

drill holes are within the project area to depths of 

up to 305 feet in the project area, which is more 

than twice the depth that U.S. Oil Sands plans to 

mine.  

The drilling that U.S. Oil Sands conducted 

in 2011 will yield signs of ground water if it 
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exists.  The driller, the drilling crews, and 

geologists that U.S. Oils Sands hired to conduct the 

hearing were instructed to be vigilant for signs of 

ground water and to note them.  There were no signs 

of ground water, so they didn't note any in their 

logs.  That is irrefutable evidence of the lack of 

ground water.

Now, in addition to the core holes that 

were drilled, U.S. Oil Sands explored and conducted 

drilling for water wells.  They drilled five holes 

for water wells here, here, here, here, in this area.  

Four were dry up to depths of 2,000 feet.  One 

yielded water at 1,830 feet.

The geology and the climate are simply not 

conducive to the presence of ground water.  There are 

no springs -- there are no springs in the project 

area -- in that area.  The springs that Living Rivers 

identifies are hydrologically disconnected from the 

site, and Living Rivers provides no evidence to the 

contrary.

The seeps -- or "seeps," they're actually 

just damp spots that temporarily exist.  The seeps 

that have been located in this area are temporary 

damp spots that disappear after precipitation events. 

The geology in and around the area is 
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characterized by a heterogeneous formation of 

interbedded, impermeable rock.  And one of the 

components of that formation is tar-saturated 

sandstone, which acts as an impermeable layer between 

the project and where ground water has been recorded 

to exist at around 1200 feet. 

In this arid, wind-swept area, 

evapotranspiration is high, with an average annual 

lake evaporation of 36 inches per year, which is 

three times the average annual precipitation.  What's 

not evaporated into the atmosphere, to a large 

degree, is used by the vegetation in the area. 

There's leaving -- it leaves little, if 

any, to infiltrate into any saturated zone.  That's 

the first issue.  

The second issue, if there is ground 

water, assuming there is -- which there isn't, but 

even assuming that there is -- will the project have 

an impact on it?  And Living Rivers relies most 

heavily on the notion that residual d-limonene, which 

is the re-agent that U.S. Oil Sands plans to use -- 

their notion is that residual d-limonene in the 

tailings will mobilize residual bitumen compounds in 

the tailings a thousand -- 1500 times more than those 

bitumen compounds would be in their natural state. 
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What Witness Johnson completely ignores is 

this entire process scheme -- or diagram on 

Exhibit 19.  This entire process, the whole point of 

this process is to remove every last bit of bitumen 

that is humanly possible to remove from the Oil 

Sands -- to remove that bitumen -- those bitumen 

compounds. 

There's all these sophisticated, 

mechanized processes here.  The whole point of them 

is to squeeze every last bit of bitumen compounds 

that they can from the sands, because that is their 

ore.  That's what U.S. Oil Sands plans to sell.  

So the notion that after all this, the 

small trace amounts of d-limonene left in the 

tailings will mobilize the small residual amount of 

bitumen still left over, that last bit that's 

clinging stubbornly to the oil sands -- the idea that 

that circumstance will mobilize the bitumen compounds 

by a factor of a thousand times beyond the mobility 

of bitumen in its natural state is simply 

unbelievable.  

MR. MCCONKIE:  The State would call Rob 

Herbert to the stand.   
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 ROBERT HERBERT,

called as a witness, being first duly sworn, 

was examined and testified as follows:

DIRECT EXAMINATION

BY MR. MCCONKIE: 

Q. Mr. Herbert, would you please state your 

name? 

A. My name is Rob Herbert. 

Q. And where are you employed? 

A. I'm employed by the Utah Division of Water 

Quality. 

Q. And what is your position at the Division 

of Water Quality? 

A. I am a manager of the Ground Water 

Protection Section.  

Q. And you have been provided with some 

exhibits that have been stipulated into evidence, and 

I would ask you to pull out the Executive Secretary's 

Exhibit ES-100 and tell me if you recognize that 

document.  

A. Yes, I do. 

Q. Is that pre-filed testimony that you 

signed on February 29th --

A. Yes, it is. 

Q. -- 2012?  And did you read that testimony 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

43

before you signed it? 

A. Yes. 

Q. And does it accurately reflect your 

testimony? 

A. Yes. 

Q. Your pre-filed testimony outlines your 

educational and professional experience.  Could you 

briefly summarize that? 

A. Yes.  I have a bachelor's of science in 

professional geology, I have a master's of science in 

geology with emphasis on hydrogeology, and I have 

been working with the Division of -- well, for the 

Department of Environmental Quality since 1997, and 

I've been with the Division of Water Quality since 

2003.  And I'm a professional geologist licensed in 

the State of Utah. 

Q. And you've been -- did you say you've been 

a manager of the Ground Water Protection Section? 

A. Yes.  I've been the manager of the Ground 

Water Protection Section since 2003. 

Q. And where are your responsibilities as the 

manager of that section? 

A. My primary responsibilities are the 

administration of Ground Water Quality Protection 

Program and the Underground Injection Control 
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Program.  

Q. And you're offering testimony in this case 

because of your role in the permitting by rule of the 

PR Springs Tar Sands project?  

A. That's correct. 

Q. And how many permit-by-rule determinations 

has the Division made on the PR Springs project?  

A. One. 

Q. When was that rule -- that permit-by-rule 

issued?  

A. That was the March 4, 2008 permit-by-rule 

determination. 

Q. And what was your role in that -- in that 

determination? 

A. My role was to -- I assigned the review of 

the request for permit-by-rule to Mark Novak, who is 

an environmental scientist in Ground Water Protection 

Section. 

Q. And you have -- you have in your 

possession what has been identified as part of the 

initial record as Exhibit D with -- and page numbered 

IR36.  Do you have that in your possession?  

A. I'm not sure what you're referring to.  

Q. Okay.  Well, it would be part of the 

initial record.  If you could turn to Exhibit D.  
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A. Okay. 

Q. Do you recognize that letter?  

A. Yes. 

Q. And what is that letter?  

A. This was the original permit-by-rule 

determination letter that was issued on March 4, 

2008, for the PR Spring Tar Sands Project.  

Q. And did you sign that letter? 

A. Yes. 

Q. And so you reviewed this letter before you 

signed it?  

A. Yes, I did. 

Q. What was your role in this particular 

review as a manager? 

A. My role was to review the results of Mark 

Novak's review and the subsequent letter that he 

drafted to issue the permit-by-rule. 

Q. And you reviewed the factors that he -- 

who drafted this letter?  

A. Mark Novak. 

Q. And did you review the factors that he 

cited in that letter?  

A. Yes. 

Q. And do you agree with those factors? 

A. Yes. 
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Q. What does it mean for a company to be 

permitted by rule for ground water discharge? 

A. Well, there are two primary ways a 

permit-by-rule can be issued.  One of them is if a 

certain operation or facility qualifies for one of 

the permit-by-rule provisions in R317-6-6.2 or if a 

facility has been determined, based on review of 

sufficient information, to pose a de minimis threat 

to ground water quality.  

Q. And what was the criteria that PR Springs' 

application met when it was -- when the Division 

issued its March 2008 determination?  

A. Based on the available information for 

this project, it was R317-6-6.2(A)25.  

Q. And what is that? 

A. That is the -- the last revision for 

permit-by-rule in the permit-by-rule section, which 

is based on a de minimis potential for ground water 

quality to be affected. 

Q. And what are the rules that govern 

permit-by-rule for ground water discharge?  What are 

the rules that apply? 

A. Well, as I stated, just a -- just now, the 

rules are to qualify for one of the permit-by-rule 

provisions in Section 6.2. 
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Q. Okay.  I'm going to ask you -- I believe 

you have in your possession what has been received 

into evidence as Executive Secretary Exhibit ES-101.  

Do you have that folder?  

A. Yes. 

Q. And what -- what is that? 

A. It's a copy of the Utah Administrative 

Rules for ground water quality protection. 

Q. And are these the rules that were applied 

at the PR Springs review? 

A. Yes. 

Q. What is the definition of ground water 

that is applied in a permit-by-rule review? 

A. Well, the definition is -- in the first 

section of the rules, and definition 1.19 states 

that, "Ground water means subsurface water in the 

zone of saturation, including perched ground water." 

Q. Okay.  What do you take that to mean when 

you're talking about the zone of saturation?  

A. The zone of saturation is the point where 

all the four states in the forced media is completely 

saturated and is not under atmospheric pressure, so 

it's -- it's the zone of saturation. 

Q. And what does it mean when it says 

"including perched ground water"? 
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A. Well, perched ground water can be present 

if there are permeable zones or small areas in the 

subsurface that are completely encased by less 

permeable material, which causes the water to be 

trapped in this small, little zone, which is referred 

to as being perched ground water.  

Q. And what is the definition of aquifer? 

A. According the definition 1.1 in the rules, 

an aquifer means a geologic formation, group of 

geologic formations or part of a geologic formation 

that contains sufficiently saturated permeable 

material to yield usable quantities of waters to 

wells and springs." 

Q. What is the universe of ground water that 

was considered or of interest in the PR Springs 

permit-by-rule review? 

A. It would be any ground water known to 

exist, based on available information we had.  

Q. Okay.  So that would include both of those 

definitions, correct? 

A. Yes. 

Q. And how -- as a practical matter, how do 

those two definitions interrelate for purposes of a 

de minimis determination? 

A. Well, ground water is contained in 
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aquifers, so that is how they relate.  Ground water 

is within the zone of saturation where all of the 

pore space is occupied by water, but the actual -- 

the aquifer is what ground water is contained in.  

That's -- the actual forced media is the aquifer that 

the ground water is contained in. 

Q. Okay.  In your pre-filed testimony -- can 

you turn to your pre-filed testimony?  Again, that's 

identified as ES-100.  

A. Okay.  

Q. On page 4 of your pre-filed testimony, you 

were asked, "What is the alternative to a 

permit-by-rule?"  Do you see that? 

A. Yes. 

Q. And what was your answer?  

A. "Ground water discharge permit." 

Q. And what did you mean by that? 

A. Well, a ground water discharge permit -- 

you know, there's only two choices:  Either a 

permit-by-rule or a ground water discharge permit.  

If there is no ground water to monitor as points of 

compliance, then you really cannot have a ground 

water discharge permit because there's nothing to 

monitor for ground water to be affected.  

Q. What type of application under the rules 
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is required for a permit-by-rule application?  

A. Well, there really isn't a formal 

application that is required for a permit-by-rule.  

What we require is that the applicant provide 

sufficient information to determine whether it 

qualifies for one of the permit-by-rule provisions in 

the rule. 

Q. What provision in the rule addresses 

permit-by-rule applications? 

A. Section 6.2 of the Ground Water Quality 

Protection Rules.  

Q. And which particular provision addresses 

the application? 

A. Could you repeat that?  I was -- 

Q. Which provision within that rule speaks of 

the application requirement?  

A. It is 6.2(A)25. 

Q. Okay.  Is that -- is that where it says 

you have to file an application? 

A. It just says that based on a review of the 

application, it will have a de minimis effect on 

ground water problem. 

Q. Okay.  Is there any requirement to file a 

ground water discharge permit application when 

applying for a permit-by-rule?  
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A. Well, the information is what is the 

application, so the information that is provided in a 

permit-by-rule request is essentially an application. 

Q. Okay.  I'd like you to look at the 

R317-6-6.2(C).  Do you see that? 

A. Yes.

Q. And what -- what is that -- what is that 

rule?  Could you explain that rule?  Maybe just read 

it and then explain it.  

A. "The submission of an application for a 

ground water discharge permit may be required by the 

Executive Secretary for any discharge permitted by 

rule under R317-6-6.2 if it is determined that the 

discharge may be causing or is likely to cause 

increases above ground water quality standards or 

applicable class TDS limits under R317-6-3 or 

otherwise is interfering or may interfere with 

probable future beneficial use of the ground water." 

Q. How would that provision apply to the PR 

Springs situation?  

A. Well, if information became available to 

us or knowledge of something that could be causing or 

is likely to cause degradation to the ground water 

quality, we would reassess the permit-by-rule and 

make a determination if a ground water discharge 
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permit would be required or if a permit-by-rule still 

would stand.  

Q. How is that determined?  

A. By reviewing whatever additional 

information becomes available to us. 

Q. Where does the requirement for the 

existence of ground water -- how does that fit into 

a -- for a permit by -- for a ground water discharge 

application?  Why would the existence of ground water 

even be required for that? 

A. Well, the -- the essence of the rule is to 

protect ground water quality, and so you have to have 

the presence of ground water to be able to protect 

it. 

Q. So if you were to go to U.S. Oil Sands and 

say, "We've decided that we're going to require you 

to submit a ground water discharge permit 

application," would that be appropriate in this case, 

in your view? 

A. Not based on the information we currently 

have available to us, due to the absence of ground 

water in the shallow subsurface that would be -- 

would be able to be monitored. 

Q. Is that part of the application process to 

do water sampling? 
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A. Yes.

Q. And how does that work? 

A. Well, the applicant would need to install 

monitoring wells in the shallow ground water, and 

these monitoring wells would then be sampled.  And 

the samples would be analyzed for water quality 

parameters to determine what the ground water class 

was, and then based on the ground water class, what 

specific ground water protection levels would be 

applied in the permit. 

Q. And would that be possible in this case? 

A. No.  

Q. Why? 

A. Because based on the available information 

that we have, ground water is not present at the 

project site except for the one ground water test 

well that indicated ground water would be present at 

1800 feet. 

Q. And would you require -- would that be a 

monitoring point, an 1800-foot well? 

A. No.  That is much too deep for -- to be 

practical for being a monitoring point. 

Q. And why do you say that? 

A. Well, the great depth to ground water 

would require a significant amount of transport time 
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for ground water to change.  And by the time you do 

about any changes, it would be essentially useless 

information because of the great depth to ground 

water. 

So any potential impacts that would 

potentially occur to ground water at that great of a 

depth, it would just take much too long to get any 

use -- or useful information.  

Q. And when you say "much too long," I 

mean -- 

A. It would -- well, based on the -- for 

ground water that deep to be affected, it -- the 

vertical distance that would be required for any 

potential contaminants to reach that great of a depth 

would take many, many years beyond the time frame of 

this project. 

And, you know, one other thing is, you 

know, installing a monitoring well to 1800 feet is 

just not practical.  

Q. And you talked about the amount of time it 

would take to actually -- if it ever did reach ground 

water, that it would be many, many years 

A. Right. 

Q. Do you have an opinion as to -- based upon 

the hydrogeology out there, your understanding of 
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hydrogeology, whether that's a possibility that it 

would ever each ground water, reach down to the 

aquifer? 

A. Well, based on unsaturated transport of 

water through the unsaturated zone, it would take 

thousands of years for any pore water to travel 

through an unsaturated zone that thick.  And it would 

take even longer for contaminants to travel through 

an unsaturated zone that big. 

Q. And is there -- is that a possibility that 

they actually could, based upon the hydrogeology of 

the area there -- a couple thousand years might reach 

the aquifer? 

A. Yes.  In the time frame of thousands of 

years, you know, it's possible.  

Q. Okay.  I'm going to ask you to turn to 

your pre-filed testimony.  You made a statement in 

you pre-filed testimony, when asked on page 4 -- and 

again, for the record, this is exhibit ES-100 -- 

whether it would be -- this would be a practical site 

for a ground water discharge permit.  

And you answered no, and then you stated, 

"The primary premise of the permit-by-rule approval 

was the absence of ground water to a depth of 1500 to 

2,000 feet below the mine site." 
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What was that based upon when you said, 

"The absence of ground water to a depth of 1500 to 

2,000 feet"?  

A. That was based on the available 

information we had, which included the Price and 

Miller U.S. Geological Survey Technical Publication 

and permit-by-rule demonstration, which was 

essentially that -- the request for permit-by-rule. 

Q. Okay.  Now, was it based upon any other 

information?  Do you have any other information to -- 

that makes you believe that there's an absence of 

ground water to a depth of 1500 to 2,000 feet today? 

A. Well, yes.  The 2011 drilling and coring 

program by U.S. Oil Sands confirmed the 

permit-by-rule premise that we based our 

permit-by-rule on. 

Q. Let's turn to your -- the March 4, 2008 

determination letter.  Again, that's Exhibit E in the 

initial record.  Okay.  I would turn your attention 

to page 2, which is page numbered IR37, third to the 

last paragraph -- or, actually, second paragraph down 

in the middle of that paragraph.  

Could you just read that paragraph, 

starting with "Considering"?  

A. "Considering the factors described above, 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

57

the proposed mining and bitumen extraction operation 

should have a de minimis potential effect on ground 

water quality qualified for permit-by-rule status 

under UACR-317-6-6.28-25.  If any of these factors 

change because of changes in your operation or from 

additional knowledge of site conditions, this 

permit-by-rule determination may not apply and you 

should inform the Division of Water Quality of the 

changes. 

"If future project knowledge or experience 

indicates that ground water quality is threatened by 

this operation, the Executive Secretary may require 

that you apply for ground water discharge permit in 

accordance with UACR-317-6-6.2(C)." 

Q. So what does the paragraph in terms of 

permit-by-rule status?  

A. Well, it means that the permit-by-rule 

can -- it's an ongoing review.  If additional 

information comes available that could change that 

permit-by-rule, we would review that information and 

determine whether the permit-by-rule still stands or 

a ground water discharge permit would be required. 

Q. And would that be, for example, if there's 

modification to the operation?  

A. Right.  A modification would be a change; 
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and so, yeah, we would need to know about that.  

Q. Okay.  What about the -- this 2011 

drilling program that was done?  Would that be an 

example of additional information? 

A. Yes, that would. 

Q. And how did you receive that information?  

A. I received that information from U.S. Oil 

Sands, from Barclay. 

Q. And why did he provide you that 

information? 

A. Because it was significant information 

regarding the permit-by-rule determination. 

Q. And that was useful information for you? 

A. Yes, it was.  It essentially verified the 

primary premise of the permit-by-rule determination.  

Q. And you stated in your pre-filed testimony 

that -- on page 4, that if future information 

indicates a potential threat to ground water quality, 

you would -- you would reassess a permit-by-rule 

determination? 

A. Yes.

Q. That's what you're talking about? 

A. Right. 

Q. And then you also say, "And probably 

require a ground water discharge permit."  What would 
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be required to require -- what would you have to find 

to require a ground water discharge permit?  

A. There would have to be evidence of ground 

water that would be threatened by the operation, 

the -- the ground water quality -- the existence of 

ground water that would be -- whose quality would be 

threatened by the operation. 

Q. And would that involve an application 

requiring them to file a ground water discharge 

permit application? 

A. Yes, it would. 

Q. And would that require the presence of 

some ground water to sample? 

A. Yes. 

Q. Now, back to your statement -- strike 

that.  

You also state on page 5 of your pre-filed 

testimony that -- going down to the second paragraph 

in the middle of that second paragraph, "Furthermore, 

the issuance of a ground water discharge 

permit-by-rule does not absolve U.S. Oil Sands of any 

liability for addressing potential ground water 

degradation if it occurs as a result of the PR Spring 

Tar Sands project." 

What does that mean?  
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A. Well, it means that if this project 

actually degraded ground water quality, then U.S. Oil 

Sands would be subject to the corrective action 

section in the Ground Water Quality Protection Rules. 

Q. And what type of obligation do they have 

to keep you -- or the Ground Water Protection Section 

advised or apprised of whether they might run into 

any ground water in the future? 

A. Well, the -- in the permit-by-rule 

demonstration, which -- what's essentially their 

application, they stated that before they -- let me 

back up here.  I'm -- yeah.  I'm sorry.  I couldn't 

find the paragraph.  

In the ground water discharge 

permit-by-rule demonstration, the company states that 

they will verify the absence of shallow ground water 

prior to initial operations by additional exploration 

drilling planned within a wider area than the 

proposed storage site, "Which will provide more 

information on subsurface conditions and encountered 

water, if any.  Should evidence of shallow ground 

water be discovered, Earth Energy will coordinate 

with the Division of Water Quality to further 

investigate this issue." 

Q. Okay.  So is that related to the 2011 
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drilling program?  

A. Yes.  Information obtained from the 

drilling and coring program in 2011 by U.S. Oil Sands 

confirmed the absence of shallow ground water in the 

initial three-pit mine area and that ground water was 

not present to a depth of 1500 to 2,000 feet. 

Q. Okay.  I'll ask you now to turn to the 

February 15, 2011 determination letter.  And that is 

part of the initial record as Exhibit 5 in your 

notebook there.  Do you see that? 

A. Yes. 

Q. So what is this letter?  

A. This is the letter which reaffirmed that 

the permit-by-rule still stood after additional 

information was provided to the Division based on 

some modifications made by the project. 

Q. And you agree with the -- you signed this 

letter? 

A. Yes. 

Q. And you agree with the factors --

A. Yes. 

Q. -- listed in this letter?  

And who performed this review on behalf of 

the Division?  

A. Mark Novak. 
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Q. And Mark Novak also performed the review 

in the 2008 review, correct?  

A. Yes, he did. 

Q. And why -- how did you come to assign Mark 

Novak to this particular project? 

A. Well, Mark has been reviewing U.S. Oil 

Sands' activities since their 2005 pilot project, and 

Mark has been reviewing permit-by-rule requests since 

1990 and is the most experienced staff member in the 

environmental protection section for reviewing 

permit-by-rule requests.  

Mark also has previous experience working 

in the mining industry and is familiar with the 

hydrogeology of the Uintah Basin.  

Q. I'm going to ask you about your pre-filed 

testimony on page 3.  You were asked about what was 

the coordination with the Division of Oil, Gas and 

Mining for this permit-by-rule -- these 

permit-by-rule reviews.  Can you basically explain 

your response to that?  

A. Yes.  We have a memorandum of 

understanding with the Division of Oil, Gas and 

Mining for mining operations with the intent to 

coordinate permitting compliance and enforcement 

activities between our agencies.  And under the MOU, 
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DOGM was recognized as the designated regulatory 

authority for the State of Utah and responsible for 

implementation and enforcement of the statewide 

program for regulation of mining and reclamation 

activities under state and federal laws. 

MR. MCCONKIE:  Your Honor, this exhibit is 

an exhibit that the parties have stipulated to that's 

being added to the record.  It's identified as 

ES-107.  Can I give that to you?  

THE COURT: Yes.  107 is received into 

evidence.

(EXHIBIT-107 WAS RECEIVED.)  

Q. (BY MR. MCCONKIE)  In these types of cases 

where you have a company like U.S. Oil Sands that are 

going through permitting with another agency like 

DOGM, how does that affect how the Division of Water 

Quality would -- what do they rely upon with respect 

to how -- DOGM's involvement in this case?  

A. Well, in this case, in the NOI filed with 

DOGM, U.S. Oil Sands has committed to using best 

management practices and mitigative measures through 

all phases of the project to control runoff and 

erosion.  And as long as these best management 

practices are effectively implemented by U.S. Oil 

Sands under the DOGM NOI, I anticipate little 
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potential for surface water discharge or ground water 

contamination. 

And specifically, there -- they have a 

storm water pollution plan, and they also are 

committed to preventative maintenance for both 

equipment and structural best management practices, 

including weekly inspections of sediment control 

measures and runoff monitoring.  

Q. As the manager of the Ground Water 

Protective Section for the Utah Division of Water 

Quality, are you satisfied that a permit-by-rule 

determination is appropriate -- that the 

permit-by-rule de minimis -- permit-by-rule 

determination is appropriate for the PR Springs 

project?  

A. Yes, I am.  As long as the PMPs are 

effectively implemented by U.S. Oil Sands and the 

DOGM NOI, there is little potential for surface water 

discharges and ground water contamination.  And 

that's in addition to the hydrogeology of the site 

and the lack of shallow ground water, based on 

available information that we have.  

MR. MCCONKIE:  That's all I have.  Thank 

you. 

THE COURT: Mr. McConkie, before you sit 
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down, was this a courtesy copy for me with a record 

copy previously having been provided to the court 

reporter or -- 

MR. MCCONKIE:  Yes.  I'll provide a copy 

to the court reporter off the record.  

THE COURT: All right.  Thank you.  

CROSS-EXAMINATION

BY MR. DUBUC: 

Q. Mr. Herbert, good morning.  As manager of 

the Ground Water Protection Section, are you the 

approving authority for all ground water permits 

issued by DWQ?  

A. You would have to be more specific.  What 

do you mean by that?  

Q. Are you the approving authority for all 

ground water permits issued by DWQ? 

A. I recommend approvals to the Division 

director, and the Division director is the ultimate 

authority. 

Q. So do you consult -- as a point of 

clarification, is the Division director and the 

Executive Secretary the same person?  

A. Well, they used to be, but now the -- the 

director is the -- we just had a recent launch in the 

past, so it's the director who is the ultimate 
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authority for approvals. 

Q. For the purposes of the permits that are 

at issue today, was the Executive Director -- excuse 

me, Executive Secretary and the Division director the 

same person? 

A. Yes.

Q. And who would that person be? 

A. Walt Baker. 

Q. Okay.  Do you consult with Mr. Baker prior 

to approving a ground water permit? 

A. Can you repeat the question?  

Q. Do you consult with the Executive 

Secretary prior to approving a ground water permit? 

A. Well, he is the one who signs the ground 

water permits, so he would be the one consulting me.

Q. Do you consult with the Executive 

Secretary prior to approving a permit-by-rule 

determination?  

A. Well, it depends on the permit-by-rule.  A 

lot of the permit-by-rule determinations we make are 

pretty routine and don't require consultation with 

the director. 

Q. Was the February 2011 permit-by-rule 

determination routine? 

A. No.  That one required a review of a 
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permit-by-rule request submitted by U.S. Oil Sands. 

Q. Okay.  Did you consult with the Executive 

Secretary prior to issuing the February 2011 

permit-by-rule determination? 

A. I -- you know, that was four years ago, 

and I -- I really can't remember if I did.  I would 

assume they did.  

Q. Let me clarify.  Did you consult with the 

Executive Secretary prior to issuing a February 2011 

permit-by-rule determination?  

A. I -- I can't remember specifically.  I 

would assume that I discussed it with them, so I -- I 

really can't give you a definitive answer on that.  

Q. Approximately how many permits have you 

approved in the nine years as manager? 

A. How many permits have I approved?  Well, 

we -- right now, we have approximately 40 to 41 

permits.  And there -- each of those has a five-year 

permit term at which they are required to be renewed.  

So I guess 41 permits.  

Q. And approximately how many permit-by-rule 

determinations have you approved in the nine years 

that you've managed your section? 

A. I really can't put a number on that off 

the top of my head, but I would say -- I just 
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really -- I can't give you a definitive answer on a 

number. 

Q. Okay.  Is the basis for your permit and 

your permit-by-rule approvals the provisions of the 

Utah Administrative Rules for ground water quality 

protection?  

A. Would you repeat that question?  

Q. Sure.  Is the basis for your permit 

approvals or your permit-by-rule approvals the 

provisions of the Utah Administrative Rules for 

ground water quality protection?  

A. Yes.  Those are -- that's correct.  

Q. Okay.  And those are the R317-6 rules?  

A. Yes. 

Q. Okay.  Is there any other basis or 

authority that you used prior to issuing a ground 

water permit for a ground water permit-by-rule?  

A. No. 

Q. Do you consider yourself the person most 

reasonable for the day-to-day implementation 

provisions of the Ground Water Quality Protection 

Rules?  

A. Well, there -- the rules -- I don't quite 

understand the question.  

Q. Are you the person most responsible for 
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implementing those rules?  

A. Yes.  That's my job. 

Q. Okay.  And you consider yourself qualified 

to interpret those rules? 

A. Yes.

Q. Okay.  You stated earlier that you 

assigned the 2008 permit-by-rule request to 

Mr. Novak; is that correct? 

A. Yes. 

Q. And you also assigned to Mr. Novak the 

request you received from U.S. Oil Sands for 

permit-by-rule determination in February 2011; is 

that correct? 

A. Yes.  

Q. And in both cases, you issued the 

permit-by-rule decision based on the provisions of 

R317-6-6.2(A)20; is that correct? 

A. Yes. 

Q. Prior to the March 4, 2008 determination, 

did you review the application submitted by U.S. Oil 

Sands? 

A. Did I review it?  

Q. Yes.  

A. No.  I assigned the review to Mark Novak. 

Q. All right.  Are you aware of what the 
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application consisted of? 

A. In the demonstration?  Is that what you're 

referring to?  

Q. Whatever you consider to be the 

application.  

A. Well, like I said, I assigned that to Mark 

Novak, and I'm the manager on that to review it. 

Q. Okay.  Did you review with Mr. Novak any 

part of the application prior to signing that 

determination letter?  

A. No.  I relied on Mark Novak's review. 

Q. Okay.  Did you consult with DOGM to 

determine the MOU that you have prior to issuing the 

March 2008 approval? 

A. You know, like I said, it was four years 

ago.  And I assume that since we have an MOU, that I 

did coordinate with them; but specifically, I can't 

remember. 

Q. Did you ask Mr. Novak if he had consulted 

with DOGM to determine the MOU? 

A. I can't remember.  

Q. Okay.  How would you characterize the 

February 15, 2011 letter that you signed?  

A. It was a letter which reaffirmed the 

permit-by-rule based on a review of those changes 
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that were brought to our attention. 

Q. Okay.  Was that an independent analysis of 

the information on this mine? 

A. I don't quite understand your question.  

Could you be more specific?  

Q. Prior to issuing the 2011 determination, 

did you make an independent analysis of the impact -- 

possible impact of this mine on ground water? 

A. I didn't make an analysis.  I assigned 

that to Mark Novak. 

Q. Okay.  Is subsurface water within the zone 

of saturation protected by the Utah Ground Water 

Quality Protection Regulations? 

A. Can you repeat that?  I kind of -- 

somebody coughed, and I didn't really hear the -- 

Q. Yes.  Is subsurface water within the zone 

of saturation protected by Utah Ground Water Quality 

Protection Regulations?  

A. Yes.

Q. Does it have to be a usable amount of 

water in order to qualify for that protection?  

A. Yes.  

Q. Are the regulations with you?  You looked 

at them earlier.  Would you please look at the 

definition of waters of the state under 1-47?  Would 
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you review that?  Let me know when you're ready.  

A. Okay. 

Q. Does that definition state that, "waters 

of the state include all accumulations of water, 

surface and underground."  

A. Well, you're paraphrasing the definition.  

That -- there's a lot more language in it than that.  

Q. "Waters of the state include all other 

bodies or accumulations of water, surface and 

underground."  

A. That's what the definition says. 

Q. Is that how you interpret that definition 

in your regulations?  

A. Well, there's nothing to interpret.  It's 

a definition.  

Q. Okay.  So all accumulations of water -- 

underground water qualify as a water of the state.  

Yes or no? 

A. I think you're reading this definition 

wrong.  That's not what it means.  

Q. I'm not asking what you mean first.  I'm 

asking you what it says.  Does it say that, "All 

accumulation of underground water qualify as a water 

of the state"?  

A. That's what the definition says.  If -- 
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Q. Okay.  Does the definition of "waters of 

the state" include the word "usable" in any place?  

A. I don't see it in the definition, no. 

Q. Okay.  How about aquifer?  Does it include 

the word aquifer? 

A. No. 

Q. Okay.  Is ground water and accumulation of 

underground water as defined in that definition?  

A. Ground water would be referred to as to 

the word underground, so, you know, the -- it's 

implied that underground means ground water. 

Q. Okay.  Is water in a zone of saturation 

water of the state? 

A. Yes. 

Q. Okay.  Is your testimony that only usable 

accumulations of underground water qualify as waters 

of the state?  

A. Well, you're -- you're mixing definitions 

here, and I don't -- -- the word usable is not in 

this definition, so if that's what you are getting 

at -- 

MR. DUBUC:  Your Honor, I move that -- 

unresponsive.  

THE COURT: Sustained.  

MR. DUBUC:  Sorry?  
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THE COURT: Sustained.  

Q. (BY MR. DUBUC)  Mr. Herbert, please answer 

yes or no.  Is it your testimony that only usable 

accumulations of underground water qualify as waters 

of the state?  

A. Since it's not in the definition, I would 

say no.  

Q. Okay.  To be clear, earlier you answered 

that only usable quantities of ground water were 

protected under the Utah Ground Water Quality 

Protection Regulations; is that correct? 

A. I would have to refer back to what I said.  

I can't remember.

MR. DUBUC:  Will the court reporter please 

read back his answer to that question?  It was 

something about subsurface water in the zone of 

saturation protected by Utah Ground Water Quality 

Protection Regulations.  

THE COURT REPORTER:  Question, "Is 

subsurface water within the zone of saturation 

protected by Utah Ground Water Quality Protection 

Regulations?"

Answer, "Yes."

Q. (BY MR. DUBUC)  Mr. Herbert, do you need 

to clarify your position on this?  Does it have to be 
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usable?  Does ground water have to be in usable 

quantities in order to qualify as a water of the 

state and -- let me finish -- qualify for protection 

under the Utah Ground Water Quality Protection 

Regulations?  

MR. HOGLE:  Objection, compound.  

THE COURT: Sustained.  

Q. (BY MR. DUBUC)  Okay.  Based on your 

previous answer, is only usable quantities of ground 

water protected by the Utah Ground Water Protection 

Regulations?  

A. According to the definition of aquifer, it 

implies that, yes. 

THE COURT: Would you ask that again, 

Mr. Dubuc?  

MR. DUBUC:  Would you read that back, 

please?  

THE COURT REPORTER:  Question, "Based on 

your previous answer, is only usable quantities of 

ground water protected by the Utah Ground Water 

Protection Regulations?"

MR. DUBUC:  Was that the last?  

THE COURT REPORTER:  Yes.  That was the 

last question. 

MR. DUBUC:  Okay.  And his answer?  
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THE COURT REPORTER:  Answer, "According to 

the definition of aquifer, it implies that, yes."

Q. (BY MR. DUBUC)  Please answer yes or no to 

that question I asked you.  

A. What's the question?  

THE COURT REPORTER:  Question, "Based on 

your previous answer, is only usable quantities of 

ground water protected by the Utah Ground Water 

Protection Regulations?"  

A. If it's ground water, the answer is yes.  

Q. (BY MR. DUBUC)  Can you please just answer 

yes or no?  

THE WITNESS:  Could you repeat the 

question, please?  

MR. MCCONKIE:  I think he's answered the 

question. 

MR. DUBUC:  Your Honor, he's not directly 

answered the question. 

THE COURT: I'm going to sustain 

Mr. Dubuc's objection.  Would you just answer yes or 

no?  Do you need to have it read again?  

THE WITNESS:  Yes.  

THE COURT: Is that your answer or do you 

want to have it read?  

THE WITNESS:  Read the question, please.
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THE COURT:  Okay.  

THE COURT REPORTER:  Question, "Based on 

your previous answer, is only usable quantities of 

ground water protected by the Utah Ground Water 

Protection Regulations?" 

A. Yes.  

Q. (BY MR. DUBUC)  Okay.  Based on your 

previous answer, are only usable accumulations of 

ground water waters of the state?  

A. No.  

Q. How do you reconcile those two answers, 

Mr. Herbert?  

A. Could you be more specific?  

Q. How do you reconcile your assertion that 

only usable quantities of ground water qualify for 

protection under the Utah Ground Water Quality 

Protection Regulations, but that the definition of 

waters of the state do not require a usable 

accumulation of underground water?  

A. Could you say that question again?  

MR. DUBUC:  I'm not going to do that.  

Would you please read that back?  

THE COURT REPORTER:  "How do you reconcile 

your assertion that only usable quantities of ground 

water qualify for protection under the Utah Ground 
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Water Quality Protection Regulations, but that the 

definition of waters of the state do not require a 

usable accumulation of underground water?"

A. By the way that the definitions are 

worded.  

Q. (BY MR. DUBUC)  Which definitions?  

A. The definition of aquifer includes the 

word usable; the definition of waters of the state 

does not.  

Q. I'm referring to the definitions of ground 

water and the definitions of water of the state; I'm 

not referring to the definition of aquifer.  

A. Well, ground water is contained in 

aquifers, and aquifer -- the definition of aquifer 

includes the word usable. 

Q. We can go at this a different way.  Take a 

look at the definition of pollutant, please.  

A. Okay.  

Q. Assume for the sake of this question that 

what Living Rivers contends is true.  If waste sands 

from U.S. Oil Sands' operation contain chemical 

wastes and petroleum hydrocarbons as defined by that 

term -- remember, I ask you to assume that what 

Living Rivers intends is true -- 

MR. HOGLE:  Excuse me.  Which term?  
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MR. DUBUC:  Chemical waste and petroleum 

hydrocarbon. 

A. You'll have to repeat the question.

MR. DUBUC:  Please.

THE COURT REPORTER:  "Assume for the sake 

of this question that what Living Rivers contends is 

true.  If waste sands from U.S. Oil Sands' operation 

contain chemical wastes and petroleum hydrocarbons as 

defined by that term -- remember, I ask you to assume 

that what Living Rivers intends is true" --  

A. What does -- I don't understand the 

question.  What -- please clarify Living Rivers' part 

of the question.  

Q. (BY MR. DUBUC)  Are you familiar with the 

request for agency action that Living Rivers 

submitted in this matter?  

A. Yes. 

Q. Does Living Rivers contend that certain 

waste products from the process wastes would 

contaminate ground water? 

A. Yes.  

Q. Okay.  Would those -- would the chemical 

wastes and petroleum hydrocarbons contained within 

those waste products qualify as a pollutant under -- 

as defined by that term? 
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A. Yes. 

Q. Okay.  And U.S. Oil Sands -- again, 

assuming that what Living Rivers contends is true -- 

would U.S. Oil Sands be prohibited from discharging 

those pollutants into waters of the state?  

MR. HOGLE:  Objection, calls for a legal 

conclusion.  

MR. DUBUC:  Your Honor, we've established 

his credentials in terms of interpreting the 

regulations.  He does it on a daily basis.  He's the 

expert.  Who else is he going to refer to?  

THE COURT: Overruled.  

Q. (BY MR. DUBUC)  Please answer the 

question.  

A. Could you repeat the question, please?

MR. DUBUC:  Court reporter?

THE COURT REPORTER:  Question, "And U.S. 

Oil Sands -- again, assuming that what Living Rivers 

contends is true -- would U.S. Oil Sands be 

prohibited from discharging those pollutants into 

waters of the state?"

A. They would be prohibited from discharging 

directly into surface water without having a TDS 

permit, but discharging to ground water is allowed 

under ground water discharge permit.  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

81

Q. (BY MR. DUBUC)  I'm sorry.  Maybe I 

misunderstood.  Are you saying that pollutants are 

allowed to be discharged to waters of the state?  

A. It depends on what waters of the state 

you're talking about. 

Q. Talking about the waters of the state -- 

remember, I'd asked you to assume that what Living 

Rivers contends is true.  

A. I don't know what Living Rivers is 

assuming. 

Q. Are you familiar with our request for 

agency action?  

A. Yes.  I read it when it was submitted to 

the Division. 

Q. Have you reviewed it prior to today in 

preparation for this testimony?  

A. No --

Q. Okay.  

A. -- I haven't. 

Q. I summarized it and -- this is only a 

summary.  As Living Rivers contends, that pollutants 

in the form of processed chemicals, petroleum 

hydrocarbons that are in the waste sands, the U.S. 

Oil Sands' process will contaminate waters of the 

state, specifically ground waters in the area of the 
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mine.

Are you -- that's the contention.  That is 

a summary.  Okay?  Are you comfortable with that?  

A. Is that your question?  

Q. That's not my question.  I'm trying to set 

a baseline for a series of questions, and I'm not 

having much luck.  

A. So what is your question?  

Q. Are you comfortable with that?  Let me ask 

you that.  Is that -- do you understand that summary 

of Living Rivers -- a request for agency action?  

A. No, I'm not.  You will have to provide 

that to me.  

MR. DUBUC:  Your Honor, we're going around 

in circles here.  

THE COURT: I'm -- is your question 

whether the Division of Water Quality has to approve 

a discharge of a pollutant in order for it to be a 

legal discharge to the ground water, whether that is 

done through a permit or through a permit-by-rule?  

MR. DUBUC:  I did not ask whether that is 

done through a permit-by-rule. 

THE COURT: I'm not sure I'm following, 

then. 

Q. (BY MR. DUBUC)  Okay.  What I asked is -- 
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I referred to the definition of pollutant in the 

regulations, and I said, "Assuming that what Living 

Rivers contends is true, would the waste sands from 

U.S. Oil Sands' operation containing -- chemical 

wastes, petroleum hydrocarbons as defined by that 

term?"  And I believe he answered yes 

Then I said, "And would U.S. Oil Sands' -- 

let me qualify.  Under the terms of the 

permit-by-rule -- "be prohibited from discharging 

those pollutants into waters of the state?"  

A. They would be prohibited from discharging 

without a permit.  

Q. Does the permit-by-rule assume that no 

discharge is occurring?  

A. No.  

Q. Does it assume? 

A. It doesn't assume.  It states that based 

on the available information that was reviewed by the 

Division of Water Quality, the operation would have a 

de minimis effect on ground water quality. 

Q. And so is U.S. Oil Sands prohibited from 

discharging those pollutants into waters of the 

state?  Yes or no? 

A. It depends on the program.  If they don't 

have a permit, it is prohibited.
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Q. Do they have a permit?  

A. They have a permit-by-rule. 

Q. So they are allowed to discharge 

pollutants into waters of the state?  Is that your 

testimony?  

A. No.  

Q. So they are prohibited from discharging 

pollutants into the water of the state? 

A. They are prohibited from discharging 

without a permit. 

Q. Answer the question, please.  

A. It -- your question is too vague.  You 

have to be more specific. 

MR. MCCONKIE:  Your Honor, objection.  

He's trying to answer the question.  

MR. DUBUC:  Your Honor, I'm asking -- 

MR. MCCONKIE:  It's not a yes or no 

question.  He's trying to explain. 

THE COURT: I'm going to overrule that.  

I'm not sure I'm following the question either.  

Q. (BY MR. DUBUC)  Okay.  Under the 

conditions of U.S. Oil Sands' permit-by-rule, are 

they allowed to discharge pollutants into the waters 

of the state?  

A. They're allowed to discharge. 
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Q. Into waters of the state?  

A. If you're implying waters of the state to 

mean ground water, there -- your question is just too 

vague to -- it would have to be more specific.  I 

don't understand what waters of the state you're 

referring to. 

THE COURT: Let me ask a question.  So 

there's a -- if they have a permit to discharge by 

rule, your assumption is that there is no ground 

water and, therefore, there is no pollutant that is 

getting to the ground water?  

THE WITNESS:  Yes. 

THE COURT: Does that answer your 

question?  

MR. DUBUC:  No.  My question is assuming 

there is ground water.  Again, I'd asked him to 

assume Living Rivers' supposition -- Living Rivers' 

assertions in this matter that there is ground water 

in the vicinity of the mine and that it will be 

impacted.

Q. (BY MR. DUBUC)  Does the permit-by-rule 

that U.S. Oil Sands has allow discharge of pollutants 

into waters of the state?  

A. Under the permit-by-rule, they are allowed 

to discharge. 
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Q. They are allowed to discharge pollutants 

into the waters of the state.  Is that your answer?  

A. Once again, your question is vague.  What 

do you mean by "waters of the state"?  Is it ground 

water or surface water?  Because it doesn't allow it 

to discharge into surface water.  That is a different 

program.  

THE COURT: Answer the question with 

respect to the permit-by-rule determination 

explanation, not the surface water, because that's 

not what we're here to talk about today. 

A. Okay.  Well, waters of the state include 

surface water and ground water, so that's why I'm 

saying he needs to be more specific. 

Q. (BY MR. DUBUC)  Okay.  Excuse me.  The 

subsurface waters of the state.  Excuse me.  

A. The permit-by-rule assumes a de minimis -- 

that any discharge will have a de minimis effect on 

ground water quality. 

Q. That's -- 

MR. DUBUC:  Your Honor, it's 

nonresponsive. 

MR. MCCONKIE:  Your Honor, he's answering 

the question.  Mr. Dubuc just doesn't like the 

answer. 
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THE COURT: I'm going to overrule that.  

Q. (BY MR. DUBUC)  Do ground Water Quality 

Protection Regulations provide for a protection of 

all subsurface waters of the state?  

A. Is there a question?  

Q. I thought that was a question.  Do Ground 

Water Quality Protection Regulations provide for 

protection of all subsurface waters of the state?  

A. They provide for the protection of ground 

water.  

Q. Do they provide for the protection of all 

subsurface waters of the state?  

A. No.  

Q. How do you define the term "usable"?  

A. How do I define the word "usable"?  

Q. For the purposes of implementing to ground 

water protection regulations.  

A. If it is sufficient quantities to flow 

into wells or springs. 

Q. So usable for what purpose?  

A. For whatever the person is intending to 

use the ground water. 

Q. Is it only usable if it's usable for 

people? 

A. I -- usable could mean a lot of things.  
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I -- it's a very -- once again, a very vague 

question. 

Q. Very specifically, if -- 

THE COURT:  Would you just answer a yes or 

no?

A. No.  

Q. (BY MR. DUBUC)  Okay.  Is it usable if 

it's usable for wildlife?  

A. Yes. 

Q. Okay.  Does ground water have to be 

immediately usable in order to qualify for 

protection?  

MR. HOGLE:  Objection.  What does 

"immediately usable" mean?  

MR. DUBUC:  Usable now, today.

A. Can you repeat the question?  

Q. (BY MR. DUBUC)  Does ground water have to 

be immediately usable in order to qualify for 

protection?  

A. No. 

Q. Okay.  So it can reside in a zone of 

saturation for some period of time and it will 

qualify for protection under the rules?  

A. Yes. 

Q. Thank you.  All right.  Let's quickly -- 
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how much water does it have to be usable?  Is it a 

zone the size of a bucket?  

A. That is not defined. 

Q. Okay.  How would you define it?  Would a 

zone -- saturation zone the size of a bucket qualify 

for usable?  Just yes or no.  

A. Usable -- I would -- based on the vague 

content of your question, yes.  

Q. Okay.  In an attempt to clarity some of 

your earlier answers, is your testimony that only 

ground water protection -- that the ground water 

protection rules only protect aquifers?  

A. No, it wouldn't. 

Q. Okay.  Page 4 of your testimony, you state 

that as long as U.S. Oil Sands follows best 

management practices with regard to runoff, you 

anticipate little potential for ground water 

contamination.

Would you please briefly elaborate on the 

connection between how runoff is managed in ground 

water contamination?  

A. Well, it is contained and maintained by 

using best management practices.  

Q. What's the connection between how runoff 

is managed in ground water contamination? 
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A. It means it will be allowed -- it won't be 

allowed to run off, it will be managed to prevent it 

from running off. 

Q. Okay.  Moving on, page 4, you state that, 

"The primary premise of the permit-by-rule approval 

was the absence of ground water to a depth of 1500 to 

2,000 feet"; is that correct? 

A. Yes. 

Q. Is there anything in the record that 

contradicts that premise?  

A. No.  

Q. How about the -- page 2 of the 

demonstration, which states, "However, there are 

several nearby springs and/or seeps that provide 

evidence of localized shallow ground water"?  Does 

that call into question that premise?  

A. The site-specific information for the 

project site supports that premise.  

MR. DUBUC:  Your Honor, would you instruct 

the witness to answer yes or no?

THE COURT:  Would you -- do you need the 

question read back?  

THE WITNESS:  Yes, I do.  

Q. (BY MR. DUBUC)  Page 2 of the 

demonstration states, "However, there are several 
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nearby springs and/or seeps that provide evidence of 

localized shallow ground water."  Does that statement 

call into question the premise that the 

permit-by-rule approval with the absence of ground 

water to a depth of 1500 to 2,000 feet?  

A. No. 

Q. Okay.  How about on page 30 of the NOI 

where it states, "Nearby seeps or springs shown on 

Figure 7 provide evidence of very localized shallow 

ground water, likely representing isolated perched 

aquifer."  Does that call into question that -- the 

premise?  

A. No, it doesn't, based on the information 

we have for the site.  

Q. Okay.  Are you familiar with water right 

49-15-67, the application for that water right?  

A. Off the top of my head, I -- no, I'm not. 

Q. It's located within the 62-acre mine pit.  

Does that help refresh your memory? 

A. There was an application for a water 

right.  

Q. Do you recall what the quantity of water 

filed for that application was, approximately? 

A. No, I don't. 

Q. If I said it was .01 cfs or 4.5 gallons 
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per minute, would you agree with that? 

A. If you say so.  

Q. Are you aware of a JBR memorandum 

specifically analyzing or discussing that water 

right?  Do you recall seeing that? 

A. I -- yes, I do.  

Q. Okay.  In that memorandum, it states 

that -- this is on page 2 -- "Seepage at the lower 

reaches of the drainage indicates that shallow ground 

water is present in the area, and it's reasonable to 

assume that flow from a spring/seep may occur in the 

upper reaches of the basin during wetter periods of 

the year or immediately following a precipitation 

event."

Does that call into question your premise?  

A. If it is true.  

THE COURT: Mr. Dubuc, which exhibit are 

you referring to?  

MR. DUBUC:  I'm referring to the exhibit 

attached to Mr. Lips' -- his supplemental testimony.  

And I believe it's also a U.S. Oil Sands exhibit, 

page 34 through 36.  It's in several places in the 

record.  

THE COURT: Okay.  So it's -- which one 

would I be looking at to follow along?  
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MR. DUBUC:  You could look at Mr. Lips' 

supplemental testimony. 

THE COURT: Okay.  

MR. DUBUC:  And is it -- I'm not sure -- 

Exhibit, I think, 1 or 2 or A or B.  I'm not sure 

exactly how we labeled those.  Shall I -- do you want 

me to wait?  

THE COURT: That's 203 -- 

MR. DUBUC:  Your Honor, it's 12:30.  Do 

you want to continue or take a break?  

THE COURT: Let's take a break for a 

moment.  Let's -- it's 12:30.  Let's convene at 1:30. 

MR. DUBUC:  Thank you.  

(Break was taken.)  

THE COURT: We'll now reconvene the 

proceeding in the PR Spring Tar Sands Project.  There 

are a couple of preliminary matters that I would like 

to cover before Mr. Dubuc continues. 

First of all, I would like to clarify if 

Mr. Herbert's testimony has been admitted into the 

record.  Second, I would like to ask Mr. McConkie if 

he intended to introduce those exhibits with 

Mr. Herbert's testimony or if those were supposed to 

be introduced later with Mr. -- 

MR. MCCONKIE:  They'll be introduced 
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later. 

THE COURT: Okay.  All right.  We'll cover 

that at a later point, then. 

MR. MCCONKIE:  Okay. 

THE COURT: And then finally, as counsel 

go through the questions, for purpose of the record 

and being able to locate exhibits later, I would very 

much appreciate it if you could identify the number 

exhibit that you're referring to as the questioning 

proceeds.  

That is all, and please proceed, 

Mr. Dubuc. 

MR. DUBUC:  Thank you. 

  CROSS-EXAMINATION (Cont.)  

BY MR. DUBUC: 

Q. Mr. Herbert, would you please refer to 

Figure on the NOI?  It's in the initial record on 

page 127.  Do you happen to have a color version of 

that?  

A. No.  

Q. I'm going to provide you -- and is there 

color in -- would you open the record in there?  And 

there should be a color version in there on page 127.  

A. Okay.  

Q. Does Figure 7 depict the presence of seeps 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

95

and springs in the area of the mine?  

A. Yes. 

Q. Could you deem Figure 7 to be accurate?  

A. No. 

Q. Do you care to clarify that?  

A. Well, it shows seeps identified in the 

field, which we tried to identify with our field 

personnel and were unable to find them.  And the 

water right filing for the spring has been rejected, 

and that also was not found. 

Q. You say by your "personnel."  Can you tell 

me what you're referring to, please?  

A. Yeah.  We have a monitoring staff, the 

Division of Water Quality, and Mark Novak requested 

that they go to the site to verify the existence of 

the seeps and springs, and if they were able to do 

so, to collect samples for water quality analysis.  

Q. What was the date of that visit?  

A. I believe it was in June 2008.  

MR. DUBUC:  Your Honor, I -- I move to 

strike that response as hearsay.  There is nothing in 

the record depicting any information related to that 

visit.  The only information in the record is that 

sampling analysis of the PR Spring Mine.  There's no 

report in the record, and neither -- neither 
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Mr. Herbert or Mr. Novak were present at that visit.  

MR. HOGLE:  Your Honor, hearsay is not 

inadmissible in this proceeding.  

THE COURT: I'm going to overrule that 

objection.  

Q. (BY MR. DUBUC)  Okay.  Which agency 

depicted the seeps and springs on Figure 7?  

A. The Division of Oil, Gas and Mining. 

Q. What about the USGS? 

A. Well, it's a USGS -- a portion of the USGS 

topographic by -- so it's a USGS map that has been 

altered and labeled by the Division of Oil, Gas and 

Mining to consult with. 

Q. In the legend on the left -- on the 

bottom, there's a -- it depicts USGS Map Springs.  Do 

you see that legend? 

A. Yes.

Q. Do you see a number of those springs on 

Figure 7? 

A. Yes. 

Q. Do you have any reason to conclude that 

USGS information is incorrect? 

A. No. 

Q. Okay.  Is the area of the mine composed of 

very heterogeneous geologic sections?  
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A. The Green River Formation is characterized 

as a heterogeneous geologic formation, so yes, if 

that's what you mean. 

Q. Okay.  In conducting drilling operations 

at the mine, could you drill hundreds of wells at the 

mine site and still not determine the presence or the 

extent of localized perched aquifers?  

A. Well, the -- based on the 180 borings that 

did not detect any ground water, I would say yes. 

Q. Yes, you could drill hundred of wells at 

the mine site and still not determine the presence or 

the extent of localized perched aquifers? 

A. It's very possible, yes. 

Q. Okay.  How many holes were drilled during 

2011 within the area directly affected by the mine 

pit? 

A. Well, there are 55 in the dense grid at 

400-foot spacings, and then were also, oh, at least 

four or five just to the north that were also that 

affected the area -- 

Q. Okay.  Sorry.  

A. Could you repeat your question, and I'll 

answer it?  

Q. No.  You answered that.  That's fine.  

Could you miss a perched aquifer the size of this 
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room on that drill spacing?  

A. It's possible. 

Q. Okay.  

MR. DUBUC:  I have no further questions at 

this time.  

CROSS-EXAMINATION

BY MR. HOGLE: 

Q. Good afternoon, Mr. Herbert.  Just 

briefly, you gave some -- you answered some questions 

about whether usable or not usable ground water is a 

subject of concern.  Do you recall that testimony?  

A. Yes. 

Q. And do you recall Mr. Dubuc pointed out to 

you the regulatory definition of ground water? 

A. Yes. 

Q. And the regulatory definition is -- of 

ground water is subsurface water in the zone of 

saturation, including perched ground water? 

A. Yes.

Q. Could you look at 312, please?  It's in 

that second binder to your left.  

A. This one?  

Q. Yes.  Do you see that Exhibit 312 is a set 

of definitions published by the USGS? 

A. Yes. 
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Q. Could you turn to the page that has the 

definition of zone of saturation?  They're listed 

there alphabetically.  

A. Okay. 

Q. Could you read what that says, "Zone of 

Saturation"?  

A. "The zone in which the functional 

permeable rocks are saturated with water under 

hydrostatic pressure.  Water in the zone of 

saturation will flow into a well, and is called 

ground water." 

Q. Is that an acceptable definition in your 

profession? 

A. Yes. 

Q. And does that definition support your view 

about ground water having to be in use -- or 

subsurface water having to be in usable quantities to 

qualify as ground water? 

A. Yes.

Q. How does it do that? 

A. Because it has to be in sufficient 

quantities to flow into a well. 

Q. Okay.  Is the -- you can put that aside.  

Shifting gears here a little bit.  Mr. Dubuc asked 

you some questions about initial record Exhibit I, 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

100

which is the February 15, 2011 letter that you 

signed.  Is that a permit-by-rule determination? 

A. No. 

Q. What is it? 

A. It was a response to a re-evaluation of 

the permit-by-rule issued March 2008, based on some 

operational changes that were brought to our 

attention. 

Q. Okay.  Now, with regard to initial record 

Exhibit E, which is the NOI, you have opened in front 

of you Figure 7 that Mr. Dubuc asked you some 

questions about.  Do you see that? 

A. Yes. 

Q. All right.  And that figure indicates that 

there are no springs in the project area, correct?  

A. What do you mean by "the project area"?  

Q. The affected disturbance area, the 

213-acre project area right there.  Do you see that? 

A. Right.  It doesn't show any USGS map 

springs.

Q. It doesn't indicate any springs, correct, 

in the project area? 

A. Right.  

Q. And it's got these green dots to the left 

of the project area that are labeled, "Seep 
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identified in field," right? 

A. Correct. 

Q. And a seep is not a spring.  True? 

A. Correct. 

Q. And a seep does not necessarily indicate 

subsurface water in the zone of saturation, correct? 

A. Correct. 

Q. Now, Mr. Dubuc asked you some questions 

about the letters that you signed and how the letters 

say that if there's additional information that comes 

to you that indicates the presence of ground water, 

then you would revisit the determinations made.  Do 

you recall that? 

A. Yes.

Q. Okay.  Now you've seen the -- the 

testimony and the information that Living Rivers has 

provided in this case, right? 

A. Yes. 

Q. Does any of that information cause you to 

reconsider the permit-by-rule determination made? 

A. No. 

Q. Why not? 

A. Because it doesn't change the primary 

premise of the permit-by-rule determination that 

ground water is not present to depths up to 1500 to 
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2,000 feet.  And there is no ground water to be 

measured or monitored. 

Q. And to you, what is most indicative of the 

absence of ground water? 

A. The 2011 drilling program. 

Q. And why do you say that's most indicative? 

A. Because it was an extensive drilling and 

boring program that did not identify any ground 

water.  And 180 borings and five ground water test 

wells, except for the fifth ground water test well, 

which was two miles away from the project.  

Q. And in your experience, is that an 

extraordinary amount of work done to determine 

whether there is a presence or absence of ground 

water? 

A. Yes.  I have never seen a project with 

this much and extensive drilling to determine the 

presence or absence of ground water. 

MR. HOGLE:  No further questions.  

REDIRECT EXAMINATION

BY MR. MCCONKIE: 

Q. Mr. Herbert, Mr. Dubuc asked you a series 

of questions relating to the -- how the ground water 

protection rules relate to water -- the definitions 

of water of the state in the statute.  
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A. Yeah. 

Q. And you -- you stated that the questions 

he was asking did really not lend themselves to a yes 

or no question.  You were trying to explain how do 

you relate it.  

A. Yes.

Q. I want to give you that opportunity to 

explain in the context of a permit-by-rule 

determination or a permit-by-rule review and the 

definitions in 317-6-1, which includes a definition 

of aquifer and ground water and also includes the 

permit-by-rule provisions in 6.2, the de minimis 

provisions, the de minimis requirements, and how that 

relates to how the Ground Water Protection Section or 

the Division of Water Quality views a discharge to a 

water of the state.  

And so I guess my question is, how does a 

permit-by-rule relate to being able to discharge to a 

water of the state?  

A. What the permit-by-rule states is that any 

discharge that will occur or could occur would be a 

de minimis discharge to ground water quality.  

Q. You've just answered some questions from 

Mr. Hogle about the extensive drilling that occurred 

in 2011.  And, in fact, you testified in your 
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pre-filed testimony that based upon that drilling, 

you concluded that there was an absence of ground 

water from 1500 to 2,000 feet; is that correct? 

A. Yes. 

Q. In your experience, are you satisfied that 

the drilling that occurred in 2011, that drilling 

program, accurately rules out any ground water at the 

particular mine site for 1500 to 2,000 feet? 

A. Yes.  

Q. And why is that? 

A. Well, based on the extensive array of 

borings that they drilled and the depths of them in 

conjunction with the previous available information 

we had, it confirms that ground water is not present 

for 15 to 2,000 feet. 

Q. Is it possible they could have missed some 

ground water there with all that drilling?  

A. Yes, it's possible; but that is the -- 

I've never seen a site or a project with that many 

borings or the density of the borings for the 

proposed mine site.  

Q. Is it possible they could have missed a 

perched aquifer? 

A. Yes. 

Q. But, again, how likely, in your opinion, 
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would that be? 

A. Based on the density of the borings and 

the proposed mine area, it's highly unlikely.  

MR. MCCONKIE:  That's all I have.  Thank 

you.  

MR. DUBUC:  Just a couple of questions. 

  RECROSS-EXAMINATION

BY MR. DUBUC: 

Q. Does DWQ depend on USGS definitions in 

support of its program to protect ground water? 

A. Yes.  If it supplements the definitions in 

R317-6. 

Q. If those definitions conflict, which 

definition prevails?  

A. We would use the R317-6 definitions and 

supplement them with definitions from USGS if we 

didn't have a definition -- a specific term. 

Q. Okay.  But if they conflict, the R317 

definitions prevail; is that correct? 

A. Yes.

Q. You stated that a seep is not -- does not 

necessarily require a zone of saturation.  How would 

that not require a zone of saturation?  Can you 

explain that, please?  

A. I don't believe I said that.  Can you -- 
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Q. Mr. Hogle asked you a question, does a 

seep require a zone of saturation, and you said, "Not 

necessarily."  Do you recall saying that?  

A. Yes. 

Q. Okay.  Could you explain why it would not 

necessarily require a zone of saturation -- why a 

seep would not necessarily require a zone of 

saturation?  

A. Because a seep could be misidentified by 

standing water that has been left over from a 

precipitation event and could be confused with being 

an actual seep from a saturated zone. 

Q. When you say "standing water," what -- 

what -- you mean a puddle?  

A. Yes. 

Q. So if it were a puddle, it's not really a 

seep; is that correct? 

A. Well, seeps are surface expressions which 

are -- can be in the form of a puddle. 

Q. Are seeps surface expressions of ground 

water? 

A. Seeps are surface expressions of water 

that could be coming out of soil, but typically an 

actual seep is coming from the saturated zone. 

Q. Okay.  So does it follow that a -- you 
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need a zone of saturation in order for there to be a 

true seep, as you understand that term to mean?  

A. Yes.  A true seep.  

Q. Okay.  Thank you.  What's the purpose of 

the drilling that U.S. Oil Sands conducted?  

A. Well, it -- the purpose was to identify 

the presence of the tar sand ore bodies and also 

report the lithology of the subsurface and the 

presence or absence of ground water. 

Q. And did you review the actual drill logs 

for that drilling? 

A. Yes. 

Q. And did you see indications of either the 

absence or the presence of ground water in those 

logs?  

A. There were no indications of the presence 

of ground water in those logs.  

Q. And the absence of ground water? 

A. Well, the fact that there's no notations 

or information indicating the presence of ground 

water indicates the absence of ground water. 

Q. So there are no notations indicating the 

absence of ground water either; is that correct? 

MR. HOGLE:  Objection, asked and answered. 

THE COURT: Sustained.  
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MR. DUBUC:  That's all I have.  

MR. HOGLE:  No questions.  

MR. MCCONKIE:  Thank you, Mr. Herbert.

The State would call Mark Novak.

 

   MARK NOVAK,

called as a witness, being first duly sworn, 

was examined and testified as follows:

  

DIRECT EXAMINATION

BY MR. MCCONKIE: 

Q. Good afternoon, Mr. Novak.  

A. Good afternoon. 

Q. Could you please state your name? 

A. Mark Novak. 

Q. And where are you employed? 

A. Division of Water Quality. 

Q. And what is your position in the Division 

of Water Quality? 

A. I'm an environmental scientist. 

Q. You have in your possession some exhibits 

that have been received into evidence.  I'm going to 

call your attention to one exhibit that has been 

marked as ES-102.  Will you pull that out?  

A. What is that?
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Q. It's pre-filed testimony, your pre-filed 

testimony.  

A. All right. 

Q. And do you recognize that document? 

A. Yes. 

Q. And is that pre-filed written testimony 

that you signed on February 29, 2012? 

A. Yes. 

Q. And did you read that testimony before you 

signed it? 

A. Yes. 

Q. And does it accurately reflect your 

testimony? 

A. Yes. 

Q. Could you briefly summarize your education 

and professional experience? 

A. I have a bachelor's degree in geology and 

a master's degree in geology, and I worked as a 

hydrogeologic field assistant for the USGS.  I worked 

in gold mine exploration, development, and mine 

dewatering.  I worked at the DWQ since 1990 doing 

discharge permits and cleanup of projects and other 

matters. 

Q. And what is your experience conducting 

other permit-by-rule reviews?  
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A. I have done several -- I don't know how 

many.  I've been doing it since 1990 or so. 

Q. Okay.  

THE COURT: Excuse me.  If you could move 

that microphone so it's facing the direction that 

you're facing when you answer.

And also, for the record, since there are 

no objections and no corrections, Mr. Novak's 

testimony -- pre-filed testimony has been admitted 

into the record.  

Q. (BY MR. MCCONKIE)  And are you familiar 

with the PR Spring Tar Sands Project?  

A. Yes. 

Q. When did you first become aware of the PR 

Springs Tar Sands project? 

A. October 2005. 

Q. And how did you become aware of the 

project? 

A. In the context of a site visit to their 

pilot project. 

Q. And what did you find when you went out 

and did your site visit? 

A. They were just testing their process to 

see if it would work on limited quantities of ore 

that they mined at the site.  I advised them they 
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would need approval in order to dispose of their 

tailings. 

Q. And did you have interaction with, I 

guess, then Earth Energy Resources, which is now U.S. 

Oil Sands? 

A. With a consultant. 

Q. With their consultant?

A. Yes.

Q. At that particular time? 

A. Yes. 

Q. And what was your communication with the 

company between 2005 and 2008 in general terms? 

A. I think it was in regards to information 

they would need to get to us to -- for us to approve 

their disposal tailings from the pilot project, and 

advising them all of the extent of production phases.  

They would need further approvals from us. 

Q. And did there come a point where you made 

a determination whether this might be a project 

appropriate for a permit-by-rule review? 

A. Yes. 

Q. And why was that? 

A. I think from the beginning we could argue 

that it would constitute a de minimis threat to 

ground water resources based on the nature of the 
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tailings and the site characteristics and proposed 

method of disposal. 

Q. And so did you just let that be known to 

the company that it might be appropriate for them to 

apply for a permit -- that they might qualify for a 

permit-by-rule? 

A. Yes, I did. 

Q. What permit-by-rule reviews has DWQ 

performed at this facility?  

A. The original one in March 2008 and also 

the response to their changes to the process in 

February of 2011. 

Q. Okay.  So February 2011, which is in 

response to -- 

A. They notified us of changes as per -- we 

requested an original permit-by-rule that they should 

notify us.  It was responded that a permit-by-rule 

still is valid.  

Q. And what rule governed your permit-by-rule 

review? 

A. Ground Water Protection Regulations. 

Q. And what was the -- what was the universe 

of ground water that you were considering or you were 

interested in in -- when you were doing your 

permit-by-rule review back in 2008? 
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A. Ground water that could be affected by the 

project and if there was a discharge of contaminants 

that would reach ground water. 

Q. Okay.  I'd ask you to refer to your 

pre-filed testimony, which has been marked as ES-102.  

I'm going to ask you to look at page 4.  

A. Okay. 

Q. With respect to your revisit of the 

permit-by-rule determination in February of 2011, 

what modifications were being proposed?  

A. They were removing the stabilizer compound 

from the cleaning emulsion used for bitumen 

extraction.  They were changing the way they were 

dewatering the tailings.  They were going to use a 

horizontal belt filter and -- with a sand fraction 

and disk filter for the fine fractions.

They were changing the size of the 

overburden and interburden storage areas from two 

25-acre areas to two areas of 36 and 34 acres, and 

they were going to dispose of some of the initial 

tailings within those disposal areas -- disposal 

storage areas. 

Q. And what information were you relying upon 

in -- well, strike that.  

How were those modifications made known to 
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you, communicated to you from the company?  

A. A letter. 

Q. Okay.  If you would -- you have a copy of 

the initial record there in the binder, and I would 

ask you to -- if you would turn to Exhibit -- Exhibit 

G of the initial record.  Do you recognize that 

letter?  

A. Yes. 

Q. And what is this letter?  

A. That is a letter that -- I guess they were 

Earth Energy Resources at the time, now U.S. Oil 

Sands -- informed me of the changes that have 

happened since the original permit-by-rule 

determination. 

Q. And was that information that you 

requested from the company? 

A. I believe I reminded them of their 

obligations at one point.  I don't -- if that 

constitutes a request -- 

Q. I guess my question is, did you request 

information from the company regarding the 

modifications? 

A. I believe so.  

Q. Okay.  I'm going to ask you to turn to 

Exhibit H of the initial record.  Do you recognize 
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these documents? 

A. They're e-mails that apparently I sent 

to -- between me and Barclay Cuthbert. 

Q. And what is the date of that first e-mail? 

A. February 9, 2011. 

Q. I'm going to refer you to what has been 

identified as IR-390.  Do you see that -- do you see 

that? 

A. Yes. 

Q. That's part of Exhibit H.  What is that? 

A. It's seems to be an e-mail that says 

pretty much the same thing as the letter. 

Q. What was the purpose of this 

correspondence between you and the company? 

A. As I said, it was their obligation under 

the original permit-by-rule determination to inform 

us of changes in the operation, and I provided them 

of that. 

Q. This was an e-mail correspondence that was 

in connection with them giving you information about 

the modifications? 

A. Yes. 

Q. Let's go back to your pre-filed testimony.  

A. Okay. 

Q. On page 4 -- well, let me go to page 4 of 
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your pre-filed testimony where it -- where you're 

asked the question, "What did you conclude from your 

review?"  And you answered, "I concluded that the 

proposed changes did not affect the facility's 

permit-by-rule status."

And then you were asked the question, 

"What was the basis for your conclusions?"  And this 

is of the February 2011 letter, correct?  

A. Uh-huh (affirmative). 

Q. Could you read your response?  

A. "Under both the original and revised 

proposals, tailings would be stored under unsaturated 

conditions and not be in contact with ground water." 

Q. Can you explain why that -- why that was 

significant for you? 

A. Yes, because if they're stored in an 

unsaturated zone, it's not in contact with ground 

water and it's -- there's opportunities for chemicals 

in the tailings to degrade and to adsorb on the soil 

particles.  And also, they -- any liquid within them 

would be under unsaturated flow conditions and 

unsaturated. 

Q. And when you say "unsaturated flow 

conditions," what's that mean? 

A. That means the vadose -- it's called a 
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vadose zone/unsaturated zone where there's air 

contained in the soil.  It's not totally saturated 

with water. 

Q. On the bottom of page 4, you were asked, 

"To what extent did you rely upon what you knew about 

the facility and the operation from your 2008 

permit-by-rule review," in reviewing the potential 

impact of the modifications.  And your response was, 

"That was the foundation."

And then in the next question you were 

asked, "In what way?"  And then you explained that.  

So let's go to page 5.  I'd like to go 

through answer -- the answer that you gave to that 

question on page 5 where you stated, "Primarily, the 

hydrogeology at the site" -- could you read that 

first sentence?  

A. "My review which resulted in the March 4, 

2008 permit-by-rule determination, concluded that the 

operation qualified for a ground water discharge 

permit-by-rule because it would have de minimis 

effect on ground water quality.  The primary premise 

of this determination was the absence of ground water 

in the project area to depth of 1500 to 2,000 feet 

below ground surface."  

Q. Okay.  Why don't we stop right there.  
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Now, when you say that the primary premise was the 

absence of ground water in the project area to a 

depth of 1500 to 2,000 feet below ground surface, 

what did you mean by "absence of ground water"?  

A. I regret that I don't parse my words to 

the extent that lawyers would like, but what I really 

mean by that is that there's the evidence -- there's 

no evidence for extensive quantities of ground water 

that would be meaningful in a ground water permit 

situation basis.  

Q. Okay.  Now, when you say "extensive 

quantities of ground water that would be meaningful 

in a" -- what did you say? 

A. For a ground water discharge permit. 

Q. For a ground water discharge permit.  What 

does that mean? 

A. In order to judge whether a facility is 

having an effect on ground water, we need to monitor 

that ground water, have a network of monitor wells 

and compare the -- take periodic analyses from them. 

In this case, we would need a large enough 

aquifer or zone of saturation, if you will, that you 

can install such monitors that is a network that 

would give the data on whether the ground water is 

being affected or not. 
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Q. Okay.  So are you saying that for purposes 

of your permit-by-rule review -- 

A. There's no evidence for such a large 

extensive area of ground water in that case. 

Q. So you needed enough ground water to be 

able to at least -- 

A. Install -- 

Q. -- install the monitoring well? 

A. And provide data. 

Q. For a ground water discharge permit? 

A. Yeah. 

Q. What if you -- what if there was like a 

seep, you know, maybe some -- a seep that you would 

run into?  Would that have been enough ground water 

to try to do something? 

A. I'm trying to think if we had any ground 

water permit to monitor springs or maybe something in 

the rules that would prevent that.  It would need to 

be hydrologically connected with an area that could 

be influenced by the permitted facility.  

Q. Okay.  But your reference when you say 

absence of ground water, you're talking about 

absence -- 

A. I'm not asking about rule out total 

absence.  I would not state there's a total absence 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

120

of ground water. 

Q. Just insufficient quantity to -- 

A. Right, for ground water discharge. 

Q. To monitor.  Okay.  And is that factored 

into -- well, I'll strike that.  

Okay.  Going on, you state, "This premise 

was supported by multiple sources including" -- and 

then you cite a number of sources.  What I'd like to 

do is go through each one of those sources.

First of all, you state, "This premise was 

supported by multiple sources including the 

hydrogeology and climate data for the area in U.S. 

Geological Survey Technical Publication 49 (Price and 

Miller, 1975).  Is that part of the initial record?  

A. Yes.

Q. That Price and Miller publication? 

A. Yes, it is. 

Q. And why was that included in the initial 

record? 

A. There's really not a whole lot of 

literature on that area, and that's one of the better 

reports.  It's a whole series of technical 

publications about the -- it's USGS.  I believe it's 

Utah Geologic Survey.  

Q. Okay.  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

121

A. Different regions in the state use that 

for the references.

Q. Is that something you relied upon in your 

review? 

A. Yes. 

Q. And could you turn to that publication in 

the initial record?  It's marked as Exhibit J.  

A. Yes. 

Q. And can you show us what part of this 

publication you were referring to when you cited that 

as one of your sources in -- 

A. It has quite a bit of descriptive material 

throughout the whole thing.  One thing I relied upon 

was page 10 of the publication, which is your 

IR000421.  It's the table of characteristics of 

General Lithologic Character and Water-Bearing 

Properties of Exposed Geologic Units, Green River 

Formation in that -- 

Q. Why don't we stop right there.  Let me 

have a chance to distribute this exhibit.  I'm 

providing copies of what is part of the initial 

record and is identified as IR-421.  And let the 

record show that this particular table is part of 

Price and Miller, which is part of the initial 

record.  
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Okay.  We are looking at what has been 

identified in the initial record as part of Price and 

Miller, and the page number is IR-421.  Can you tell 

us what part of this particular table that was of 

benefit to you in your review?  

A. Its description of the Green River 

Formation, mainly the general water-bearing 

properties.  

Q. Okay.  Can you read that where -- in the 

right-hand column, the part that you -- was 

meaningful and you relied upon? 

A. Green River Formation, General 

Water-Bearing Properties.  "Overall permeability is 

low.  All known springs that discharge from the 

formation discharge from the Parachute Creek Member.  

Most yield less than 10 gals per minute, 0.63 liters 

per second, and many yield less than 1 gallon per 

minute, 0.06 liters per second. 

"Reported yields to the few wells that tap 

the formation are generally less than 10 gallons per 

minute, 0.63 liters per second, but several oil tests 

that tap the formation reportedly had initial flows 

of more than 100 gallons per minute, 6.3 liters per 

second.  

"Upper part of the formation is not water 
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bearing in many places owing to low permeability or 

having been drained by deeply incised streams." 

Q. So what -- why is that information -- was 

that information helpful for you in your review?  

A. It is -- Green River Formation in general 

is not an aquifer.  Ground water that's in it is 

fairly limited.  The part that's quoted in Earth 

Energy Resources is -- it's the -- 

Q. Demonstration? 

A. Demonstration.  Sorry -- is that, "All 

known springs that discharge from the formation 

discharge from the Parachute Creek Member," which is 

the -- which is what is exposed at the mine site.  

And in general, it's -- it's not the greatest 

formation to look for an aquifer in.  

Q. Okay.  Would you just go to the left-hand 

column on still the Green River Formation?  And is 

that helpful information in the general lithologic 

character? 

A. Yes.

Q. Was that helpful for you?  Why don't you 

go ahead and read that.  

A. "Green River Formation, General Lithologic 

Character:  "Thinly bedded strata of shale, 

siltstone, mudstone, fine-grained sandstone, some 
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limestone and tuff.  The percentage of thicker, more 

massive sandstone strata increases to the south.  

Maximum thickness of the formation exceeds 5,000 feet 

in the north-central part of the area.  

"Formation is noted as a source of oil and 

gas, the Parachute Creek Member, which comprises more 

than 95 percent of the exposed formation, contains 

extensive deposits of oil shale." 

Q. Why is that useful information for you?  

A. It gives a general description of the 

types of rocks that are in the formation, and none of 

those are really good rocks for containing ground 

water. 

Q. And then where it says, "The Parachute 

Creek Member, which comprises more than 95 percent of 

the exposed formation, contains extensive deposits of 

oil shale," what does that mean?  

A. Oil shale is kind of a unique crop.  It's 

unique to Uintah Basin, nearby.  It's very fine 

grain.  It's hard.  I don't suspect there would be 

extensive ground water in it.  

Q. Okay.  Now, let's go to the second -- in 

your pre-filed testimony, in that same answer on page 

5.  You cite, "Well log records from the Division of 

Oil, Gas and Mining (JBR 2008)."  Is that part of the 
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initial record?  

A. Yes, it is. 

Q. Could you turn to that?  

A. That is your Exhibit C?  So that's C.  And 

page 2 of that or what you would refer to as IR-6. 

Q. Okay.  So the -- the demonstration is in 

Exhibit C.  Is that part of the demonstration? 

A. Yes.  

Q. Okay.  So at Exhibit C.  And what is 

Exhibit C? 

A. That is the information that Earth Energy 

Resources consulted JBR in support of the de minimis 

determination for that rule.  

Q. And in the permit-by-rule -- in the 

permitting -- in the permit-by-rule process, how did 

you view this demonstration?  How -- how did you -- 

what was the purpose of -- 

A. It was to give us enough information to 

prove that it had a de minimis effect on ground water 

quality. 

Q. And did you treat this as their 

application, their demonstration? 

A. Back in those days, we make a distinction 

between permits and permit-by-rules; and nowadays, 

they just require a ground water dis -- 
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Q. That's not my question.  My question is, 

did you consider this -- did you treat this as the 

application? 

A. Yes. 

Q. And is it something that you relied upon 

in your review? 

A. Yes, I did. 

Q. And why did you rely upon that? 

A. Specifically asked for information to 

support that de minimis concept, and this is what 

they gave me. 

Q. Are there any requirements for preparing a 

demonstration, as far as who prepares it? 

A. Not that I know of.  It's not in the 

regulations. 

Q. Do you know who Robert Bayer is? 

A. Yes.

Q. Who is Robert Bayer? 

A. He is, I believe, one of the heads of JBR 

Consultants.

Q. Who is JBR Consultants? 

A. A company that's prepared this. 

Q. Are they geologists or what would their 

qualifications be to -- 

A. I think they call themselves environmental 
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consultants. 

Q. Okay.  Let's turn to the information that 

you refer to, the well log records from DOGM.  What 

page is that on? 

A. Page 2 and 3 or your IR-6 and 7. 

Q. Okay.  What we're -- do you know what 

that -- what those well log records represent and why 

it was helpful information for you?  

A. They state in here that the Mesa Verde 

formation is the nearest fresh water aquifer, and 

they searched nearby oil and gas wells, which the 

Division of Oil, Gas and Mining maintains a library 

of well logs for oil and gas wells and looked for the 

depth to the Mesa Verde formation. 

Q. And why was that helpful information?  

A. It shows that the Mesa Verde formation is 

quite deep under the -- they say the average based on 

their recordkeeping, 2011 feet.  They show depths 

to -- I believe the top of the Mesa Verde formation 

in their Table 1 -- and it's on this page, and it 

varies from 2,465 to 1,768 feet.  There's wells 

within the -- near the mine area. 

Q. Okay.  Under number 3 of your -- in your 

pre-filed testimony, you cited -- you referred to 25 

exploratory borings drilled to depths of up to 
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150 feet through the Upper Parachute Creek Member and 

tar sands."  What does that refer to?  

A. I believe they were drilled in 2005 as 

part of Earth Energy Resources' exploration of the 

area to help determine how much tar sands were there 

on the site. 

Q. And is that included in the initial 

record?  

A. It is in the demonstration. 

Q. Okay.  

A. It is also in the NOI. 

Q. Okay.  Why don't we find it in the 

demonstration.  

A. I had trouble finding it earlier.  It's in 

there somewhere.  It's in the page 2 just under that 

inset paragraph, the third paragraph.  "Previous 

geologic exploration drilling at the site, at maximum 

depths of approximately 150 feet below ground 

surface, did not encounter ground water."  

Q. Okay.  So why was that helpful information 

for you? 

A. Those drill holes did not encounter ground 

water near the surface.  And given the geology at the 

site, since ground water is recharging from the 

surface, they did not encounter ground water near the 
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surface.  It's very unlikely there was ground water 

below the surface or below the depths they drilled. 

Q. Okay.  And then it states, "However, there 

are several nearby springs and/or seeps that provide 

evidence of localized, shallow ground water."  What 

does that mean? 

A. What -- 

Q. Or what did you take that to mean when -- 

A. For the depth of ground water, it is not 

really indicative of extensive aquifers occupying a 

large area, just localized.  And they are perched 

above the main aquifer, which would be the Mesa 

Verde. 

Q. And then, "Most springs in the area, 

including the nearby PR Spring, are reported to 

discharge from the Parachute Creek Member of the 

Green River Formation."  What does that tell you?  

A. That just reiterates -- they just got out 

of the place.  It reiterates that and represents 

isolated perched aquifers. 

Q. Okay.  

A. They're above the Douglas Creek Member 

when the tar sands would be located.

Q. It says, "PR Spring is located slightly 

less than one mile east of Earth Energy's proposed 
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operation and is associated with several water rights 

for stock watering uses."  

What do you know about PR Springs?  

A. Enough.  It's described in Price -- I 

believe in Price and Miller that it's coming from an 

uncombined aquifer.  Its -- looking at its location, 

there's no reason to suspect that it is 

hydrologically connected to the mine site at all.  

Q. Okay.  We're going to look at a map here.  

MR. MCCONKIE:  Let the record reflect that 

this is a map which is Figure 7 in the notice of 

intent.  The notice of intent is part of the initial 

record as Exhibit F.

Q. (BY MR. MCCONKIE)  Can you look at the 

notice of intent?  Look that up.  It's in Exhibit F.  

A. Figure 7?  

Q. Yeah.  Can you find Figure 7?  What page 

is that? 

A. IR000127. 

Q. Do you recognize that map? 

A. Yes. 

Q. What is it? 

A. It is a Figure 7 from the NOI. 

Q. And is that a map that you are familiar 

with? 
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A. Yes.

Q. In your review, is it something you 

considered? 

A. Yes. 

Q. And why would that be a map that would be 

helpful for you in your review? 

A. It summarizes the known features related 

to ground water around the site. 

Q. And is PR Springs on that map?  

A. I think so.  It's hard to find in there.  

Oh, there it is. 

Q. If you want -- why don't you stand up and 

show us on the map so people can see.  

A. I think it's this one.  It's not really 

clear on this copy of the map.  

Q. Okay.  Can you identify -- can you show us 

where the affected area is on that map? 

A. It would be this outline here.  

Q. And what does "affected area" mean? 

A. That is the area that's proposed to be 

disturbed by the mining operation, both the pit and 

the dumps. 

Q. Okay.  Would that also include 

buildings -- 

A. Buildings, everything that's disturbed.
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Q. And construction? 

A. Yes. 

Q. And do you understand what study area 

boundary is? 

A. I believe that's the area that U.S. Oil 

Sands/Earth Energy was exploring for tar sands.  I 

may be wrong.  I don't know.  

Q. Okay.  Then there's also watershed 

boundaries.  Can you show us where those -- 

A. These are marked in blue on this color 

copy.  

Q. And what's the watershed boundary? 

A. That's the surface drainage with what 

drains down into a particular stream or channel. 

Q. Is that something that you -- was 

important for you in your review? 

A. Yes.  

Q. Why was that something you considered? 

A. It's related to the general hydrogeologic 

setting of the area, some of the streams drain to, 

where -- probably where recharge comes from. 

Q. Okay.  And where is PR Springs again?  I'm 

sorry.  

A. It's not really -- it doesn't show very 

well on this map.  I believe it's this one here.  
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Q. And do you know whether PR Springs is in 

the same watershed as the affected area? 

A. No, it is not. 

Q. Okay.  And then number 4, you stated that, 

"A water rights review of the project area."  What 

does that refer to?  

A. I think because the application 

requirements for ground water discharge permit are 

relevant in this case, we also would like to identify 

water rights that could be affected by the project.  

Q. And what is your understanding of what a 

water right filing -- well, actually, let's go back 

to this map.  In the map it indicates USGS map 

spring.  What's a USGS map spring?  

A. It's a spring shown on the USGS topo maps. 

Q. Okay.  And where are the USGS map springs 

on that map?  

A. They are these dark blue here.

Q. And what would be the nearest -- would PR 

Springs be the USGS map spring?  

A. Yes, it is. 

Q. Is that the nearest spring to the site?  

A. No.  There's some south of it in the main 

canyon. 

Q. Did you determine -- consider whether 
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there's a potential to impact springs?  

A. Not of the map USGS spring.  The geologic 

structure, possibly -- anything that happens to the 

mine site could possibly affect those. 

Q. Okay.  My question was, did you -- was 

that part of your consideration? 

A. Yes. 

Q. And what was your conclusion? 

A. There's only four seeps in this water 

right filing in the mine area that would be affected 

by it.  

Q. Okay.  Let's look at page 6 of your 

pre-filed testimony, because that's a question that 

was asked.  At the bottom of page 6 you were asked 

whether you considered the potential impact of the 

mining project on springs in the area.  Let's go 

through your answer to that.

You'll have an opportunity to explain 

what -- how you considered that.  Why don't you just 

go ahead and we'll just read this answer.  And as you 

go through -- why didn't you read the first sentence. 

A. "All known springs in the Green River 

Formation, such as PR Spring, issue from the 

Parachute Creek Member, which is located 

stratigraphically above the lenticular oil sands 
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contained in the underlying Douglas Creek Member."  

And that's referenced from Price and Miller. 

Q. Okay.  Now, why is that important 

information, "located stratigraphically above the 

lenticular oil sands"? 

A. Oil Sands and pits and the backfilling of 

the pits with the tails and overburden would be 

stratigraphically below the Parachute Creek Member. 

Q. When you say "stratigraphically below," 

what does that mean? 

A. The layers of strata in the Parachute 

Creek Member above the Douglas Creek Member. 

Q. Okay.  Go ahead and keep reading.  

A. "Based on the topography and hydrologic 

drainage boundaries of the area, I determined that 

the saturated zone that discharges at PR Spring is 

not hydrologically connected to the mine site, and is 

located in a different watershed as depicted in 

Figure 7 of the DOGM NOI." 

Q. Can you explain that, what you're talking 

about?  And you can stand up and use the map and show 

us what you're referring to?  

A. PR Springs is over here.  It's 

approximately a mile east of the mine site.  It's in 

the canyon here.  If there's any flow in the 
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bedrock -- the bedrock is dipping northwards in this 

direction.  Drainage -- surface drainage is down 

towards the main canyon here.

I don't see any pathway for ground water 

that is -- that would be recharged at this site to 

end up in this spring here. 

Q. Would there be any purpose in taking 

any -- for purposes of a ground water discharge 

permit, would there be any purpose in taking samples 

from PR Springs? 

A. It's -- PR Springs probably issues from -- 

as I said, in the Parachute Creek Member.  And its 

chemistry might be indicative of other springs, other 

ground water that would also be contained in the 

Parachute Creek Member.  So in that sense, it could 

be what it's -- it's not really directly connected 

with the site.  

Q. So it would be useful general information? 

A. If there's no other information, which 

there isn't. 

Q. Back on page 5 of your pre-filed 

testimony, you referred to a field visit that was 

conducted in June 2008 at the height of spring 

runoff.  Do you see that? 

A. Uh-huh (affirmative). 
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Q. Could you summarize what that field visit 

was and what the purpose of that field visit was?  

A. I asked our monitor staff to go out there 

and get some samples of ground water that would be in 

this project area and could potentially be affected 

by the activities at the mine site.  They -- it's a 

very long trip out there on dirt roads -- 50 miles on 

dirt roads.  It took them all day to do that, and I 

was making quite an imposition on their staff time, 

as it was, just to ask that. 

They went all the way out there; they went 

down to these seeps.  It was on June 24, 2008.  None 

of those were flowing in sufficient quantities to 

take a sample. 

Q. So they had this map that they took with 

them?  

A. I don't believe so.  

Q. Were they aware that there's this map -- 

A. They were accompanied by a company 

representative. 

Q. Okay.  So you don't know whether they were 

using this map for -- which show -- identified a seep 

that had been identified in the past? 

A. I just recently asked Rob Bird and Brent 

Shaw who went out there, and they pointed out where 
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they went to.  And it was in the vicinity of those 

seeps.  And they did not see -- they could not find 

ground water. 

Q. Okay.  But they did look in the vicinity 

of those seeps? 

A. Yes, they did. 

Q. Is there a record of that field visit? 

A. Just -- they -- for lack of a better 

sample to get, they went to PR Springs and sampled 

that.  And there's a record of that. 

Q. Okay.  And is that part of the initial 

record? 

A. Yes, it is. 

Q. Where in the initial record is that 

located?  

A. Yes.  Exhibit IR-38. 

Q. Okay.  So could you turn -- okay.  You've 

turned to that.  So it's in Exhibit E of the initial 

record.  And how do you know that this is part of 

that -- related to that June 24, '08 field visit? 

A. That's the date that they listed on there.  

Under the date, it says 08-06-24. 

Q. And who were the collectors? 

A. Rob Bird and Brent Shaw. 

Q. And what do these documents represent?  
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A. These are the field sheets they take when 

they take a sample and also the results of the 

analysis from the lab.  

Q. Did you receive any useful information 

from that field visit? 

A. The fact that the seeps were not flowing 

sufficiently to take samples from is useful. 

Q. Why is that useful? 

A. This is June 24th.  It's shortly after the 

height of the snow melt and runoff.  This area is 

fairly high elevation, 8,000 feet.  So it shows that 

it's not an extensive body of ground water that feeds 

these seeps.  It's very short-lived and essentially 

dry shortly after the runoff. 

Q. Now, this was in June of 2008, so this was 

after you issued the -- 

A. Yes.

Q. -- the March '08 determination, correct? 

A. Yes. 

Q. So why did you request this information in 

June? 

A. The site is inaccessible in the winter.  

You also have to deal with the schedules of the 

required staff.  They have also other work to do.  

And, as I said, this one activity took them all day 
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to go out there and get to the site.  

Q. Okay.  I would like you to turn to Exhibit 

D in the initial record, which is the March 4, 2008 

permit-by-rule determination.  I'm going to -- let's 

look at page 2.  Going down to the second paragraph, 

beginning with "Considering," but then going down to 

the second sentence, could you read that to the end 

of the paragraph? 

A. "If any of these factors change because of 

changes in your operation or from additional 

knowledge of site conditions, this permit-by-rule 

determination may not apply and you should inform the 

DWQ of the changes.  

"If future project knowledge or experience 

indicates that ground water quality is threatened by 

this operation, the Executive Secretary may require 

that you apply for a ground water discharge permit in 

accordance with UAC R317-6-6.2C." 

Q. And you drafted this letter, correct?  

A. Yes. 

Q. And why did you include that information 

in this letter?  

A. It's kind of standard that I include with 

the permit letters. 

Q. And what does that mean for purposes of a 
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permit-by-rule status? 

A. It's based on information we have at the 

time that it's not -- it doesn't let them off the 

hook as far as ground water, and it also -- if 

additional knowledge arises in the future, this 

determination may not apply and they may have to get 

a ground water discharge permit. 

Q. And so if monitoring staff had gone out 

and found something on that field visit, that might 

have affected the permit-by-rule status of the 

company? 

A. Possibly. 

Q. Depending on what they found? 

A. Depending on what they found. 

Q. If it was something that you felt could 

potentially impact ground water, you may have -- that 

would affect that you might have requested for 

information; is that right? 

A. Possibly. 

Q. Okay.  Let's go back to page 6 of your 

pre-filed testimony.  Going down to the middle of 

that answer, beginning with, "All available," do you 

see that? 

A. Six?  

Q. Yeah.  On page 6 at the -- towards the 
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bottom of the page, your answer, "All available 

evidence..." 

A. Okay. 

Q. Okay?  

A. Okay. 

Q. Can you read that sentence and explain 

what it means? 

A. "All available evidence suggests that the 

Parachute Creek and Douglas Creek Members at the mine 

site are under unsaturated conditions."

Q. What does that mean? 

A. The available pore space in them is not 

totally filled with water or saturated.

Q. Now, when it's talking about the Parachute 

Creek and Douglas Creek Members at the mine site, 

would it be helpful -- could you draw a picture and 

kind of tell us kind of what that's talking about, 

about how those different members kind of 

interrelate?  

A. If that's what you want me to show.  

Q. We can probably take that map down.  

A. What do you want me to show?  

Q. Well, what I'm wondering is if there's -- 

we're trying to understand when you're talking about 

Parachute Creek and Douglas Creek Members of the mine 
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site being under unsaturated condition, what is that 

talking about?

I mean, maybe it wouldn't help to draw a 

picture, but -- how do these members kind of 

interrelate out there?  

A. You mean Parachute Creek Members on top of 

the Douglas -- 

Q. Well, why don't you just kind of show 

that.  

A. The mining site is sort of on a flat area 

with canyons on either side, so the canyons there.  

The top of the mesa, if you call it that -- they call 

it an interfluve -- it's essentially a mesa -- is 

capped by Parachute Creek Member, and the rocks are 

dipping to the north, slightly like that.

The tar sands are contained in this 

Douglas Creek Member, and they are -- all the sands' 

bodies and that are lenticular seams on the stream 

deposits.  Some are saturated with bitumen, some are 

not.  

The Mesa Verde aquifer is part of the same 

sedimentary sequences, 1500 to 2,000 feet under the 

site, also dipping to the north.  The mine pit would 

be something like that.  Is that what you were 

looking for?  
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Q. Sure.  Are you talking about unsaturated 

conditions or unsaturated zone -- or under 

unsaturated conditions?  Can you kind of explain -- 

kind of show us what you're talking about that?  What 

part of that is under unsaturated conditions?  

A. Evidence from the demonstration that we 

knew in '08 would indicate that everything above the 

Mesa Verde is unsaturated.  This whole zone is 

unsaturated.  There also is another -- the Wasatch 

formation is in here, too, down here.

It has since been confirmed by other 

formations since then, but all this -- this is the 

unsaturated zone all the way down to the Mesa Verde. 

Q. That's based on all the available 

information that you had? 

A. Yes. 

Q. Okay.  You also state in your answer, 

"According to Freeze and Cherry, water can be 

transferred from the unsaturated zone to the 

atmosphere by evaporation and transpiration, but 

natural outflows such as springs must come from the 

saturated zone."  

What is that talking about?  

A. You cannot have springs or wells yield 

water from the unsaturated zone.  It has to be from 
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the saturated zone. 

Q. Okay.  Can you -- do you have a copy of 

Freeze and Cherry there in your folder?  

A. Somewhere, I do, yes. 

Q. Can you refer in -- where in Freeze and 

Cherry that's addressed?  

A. I don't know where that is in here.  It is 

from -- 

Q. Is there a section on unsaturated? 

A. Yes.  I don't know if you got the right 

pages.  

Q. Is there any information in 2.6, 

Unsaturated Flow and Water Table, on page 38?  Does 

that provide any information that addresses this?  

A. I'm looking for the source that, "I'm not 

sure if this is the right" -- I think it is in here 

somewhere.  

Q. Is there any information in that section 

2.6 that provides any helpful information that you 

relied upon in this review? 

A. It's very technical except for that -- 

what I quoted in here.  It just says that in order to 

discharge to wells or springs that it has to be in 

saturated conditions and cannot hit ground water out 

of unsaturated conditions.
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Q. Okay.  But Freeze and Cherry, that's not 

part of the initial record, right? 

A. I don't know. 

Q. Was that something that you referenced 

during your review? 

A. It's in my -- that quote is in my 

pre-filed testimony. 

Q. But it wasn't included as part of the 

initial record? 

A. I'm not sure what you include as part of 

the initial record. 

Q. Well, my question is, is it something you 

relied upon in issuing your permit? 

A. Just my knowledge of ground water 

conditions.  

Q. Okay.  

THE COURT: Mr. McConkie, at this point, 

I'd like to take a 15-minute break and reconvene at 

3:25. 

MR. MCCONKIE:  Okay.  

(Break was taken.) 

THE COURT: Back on the record.  

Q. (BY MR. MCCONKIE)  Mr. Novak, I'm going to 

ask you -- in your folder there you have an exhibit 

which is marked as ES-104.  Do you have that?  
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A. Yes, I do. 

Q. And what is it? 

A. It is a well leg from -- lithologic log 

and also the form that's required to be filed with 

the Division of Water Rights for an unsuccessful 

test -- or exploration for a water well for the mine 

site. 

Q. When is this -- when was this well 

drilled?  

A. Between June 8th and June 20th last year.  

Q. Is this something that Earth Energy did?  

A. Whatever they were called --

Q. Or U.S. Oil Sands? 

A. Yeah. 

Q. And what does this -- what does this 

report represent? 

A. This first part is a form that's required 

to be filed with the Division of water rights.  The 

second part is the geologic log.  Their geologist 

examined the cuttings at each interval, just noted 

down what kind of rocks were present. 

Q. Okay.  So that's the interval there on the 

left.  Okay.  And what does it show? 

A. The significant part is the form on the 

first page at the bottom that says, "Water level."  
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It says "Dry."  Drilled -- total depth was 1940 feet 

when it was dry.  

Q. And where was this hole drilled?  

A. It -- on Figure 7, it's located here. 

Q. Okay.  Now, where is that in relation to 

the -- 

A. There's the mine site.  It's, oh, about a 

mile north or so.  And as I said, the rocks are 

dipping towards the north, so it's a down dip from 

the mine site. 

Q. Now, does that provide you with any useful 

information? 

A. Yes, it does. 

Q. Okay.  What -- what's useful about the 

information you have? 

A. It shows the extent of the unsaturated 

zone.  In fact, the well was dry from the surface to 

1940 feet.  It was dry. 

Q. Okay.  So the well is right here? 

A. Yes. 

Q. Pointing to the well.  Is there anything 

about the topology of where that well was drilled 

that makes it remarkable to you? 

A. Yes.  It's drilled right at the edge of 

this canyon.  It drains down from PR Springs itself.  
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Canyons here.  The well site is just above it.  

Q. So what is -- what does that mean?  What 

does that tell you? 

A. I could possibly explain it by drawing a 

cross-section. 

Q. Can you draw a cross-section? 

A. Okay.  I'll draw a cross-section from the 

well site, across the canyon to the other site.  And 

I got approximate elevations just off the topo maps.  

They're not, certainly, inaccurate, but they're close 

enough.  The topography will look something like 

this.  There's the canyon, and the well site is about 

here.  So there's the well and there's the canyon.  

Now, Hydrogeology 101 would tell you that 

the water table is a surface that is a subdued -- 

underground in a subdued version of the land surface, 

and also that streams are where the water table 

intersects the land surface.

So according to standard hydrogeologic 

thinking, what you should expect would be a water 

table would look something like this, and on the 

other side as well.  And just my elevations that I 

got off the map, this well site is at about 8120 feet 

elevation.  This canyon bottom here is about 

7200 feet.
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The well is 19 -- 1940 feet down to here, 

so it's almost -- it's close to a thousand feet below 

the bottom of this canyon.  And the bottom elevation 

of that well would be 6180.  So what that's telling 

you is that this -- you know, what you get -- expect 

from standard hydrogeology theory is wrong.

This whole -- everywhere below it that -- 

all the strata that the well drills through are 

unsaturated.  So given the similarity of the rocks 

there, I would expect the mine site would be very 

similar to that as well. 

Q. Okay.  On page 13 of your pre-filed 

testimony, you were asked, "How did your evaluation 

factor in the potential for precipitation to 

percolate through the material that is placed in the 

backfilled pits and storage piles into underlying 

sedimentary rocks and underlying aquifers?"  Can you 

summarize your answer?  

A. I think that would be very unlikely just 

based on climatic factors.  And also, the average 

annual precipitation at the site is about 12 inches 

per year, and the evaporation at the site is 

36 inches; so it's three times greater than the 

precipitation. 

Also, there's other factors that would 
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argue against the -- that they were getting 

ever-reaching saturation. 

Q. And this was something that you considered 

in your review?  

A. Yes, I did. 

Q. And you relied upon Price and Miller? 

A. Yes.  And I believe it's -- that's all -- 

that information is also recorded in the 

demonstration. 

Q. You were asked whether down gradient 

monitoring serve any purpose in monitoring potential 

threats to ground water.  That's on page 13 of your 

pre-filed testimony.  Can you summarize your answer 

to whether down gradient monitoring would serve any 

purpose? 

A. There's nothing you could monitor, really.  

As showed earlier, we have this incredibly thick, 

unsaturated zone; and from the earlier quote from 

Freeze and Cherry, you do not get water out of 

unsaturated zone. 

Q. Can you mark on the map which direction is 

down gradient? 

A. That's very hard to say because there's no 

ground water at the site. 

Q. Okay.  
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A. But the structure of the rocks, the rocks 

are dipping in this direction.  So if there was 

ground water contained in the bedrock, it would tend 

to move in this direction, towards this. 

Q. So monitoring PR Springs would be -- 

A. As I said earlier, PR Springs is not 

really -- is not connected to this site.  It's over 

here, a mile east.  It's not in a down gradient 

direction.  It's probably recharged from this area 

here and not from the mine site. 

Anything -- any ground water that 

recharges at the mine site would drain into here or 

into the lower part of this canyon, but more towards 

the down dip of the rocks.  It would not affect PR 

Springs. 

Q. Okay.  

THE COURT: Sorry.  Where did you say that 

the ground water would discharge to if it came from 

the mine site?  

THE WITNESS:  If ground water got into the 

bedrock, it would down dip, which, in this case, is 

to the north/northeast.  Potentially, it could -- 

since this is in -- this drainage is in this 

direction, it could come out in this drainage, 

possibly into here; but it would not flow in this 
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direction to PR Springs because it's going that way.  

Q. (BY MR. MCCONKIE)  Okay.  Let's go to -- 

on page 14 of your pre-filed testimony, you were 

asked whether you agree with Professor Johnson's 

conclusion that combining d-limonene with tar sands 

increases the aqueous concentration and solubility 

and mobility of the tar compounds and how you would 

factor that into your evaluation.

Can you summarize -- actually, why don't 

we just go ahead and go through your answer to that 

question, because this is a -- there's been a lot of 

testimony that's been given on this particular point.  

A. I'm not a chemist, do not know if -- 

whether Johnson's conclusions are right or not.  But, 

again, I -- I think -- I took into account the fact 

that it might be.  

Q. Okay.  So you're assuming that it's true? 

A. Yeah. 

Q. Is that kind of what you're -- 

A. Yeah. 

Q. I mean, just -- 

A. Worst case. 

Q. Worst-case scenario, how would that factor 

into your evaluation?  

A. I think the most important thing here is 
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that all the tailings disposal is -- that's proposed 

is going to happen in the unsaturated zone.  And even 

if there's some of this water that's entrained in the 

tailings or some water that percolates down from the 

surface and picks up some of the contaminants from 

the tailings, they'll still be in the unsaturated 

zone.

There's not a report to wells or springs.  

There's opportunity for the contaminants to be 

removed from the ground water, the -- they're moving 

under unsaturated flow, and they will not necessarily 

even more towards ground water. 

Unsaturated flow moves from directions 

of -- from areas of greater saturation to lesser 

saturation, and it also is attracted into the 

finer-grain materials based -- as a capillary 

attraction.  

Q. You stated that Professor Johnson's 

analysis was based on two critical false assumptions.  

What were those false assumptions that he based his 

analysis on?  

A. He disregards the ground water entirely.  

He says the core water in the tailings will flow 

under saturated conditions and directly discharge to 

ground water.  And he disregards the unsaturated zone 
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transport path from migration of -- let's see.  I 

guess he disregards the unsaturated flow, is what I 

meant by that. 

Q. Okay.  That's what you're talking about?  

That's what you're talking about at first? 

A. You have to understand, unsaturated flow 

is very different from saturated flow.

Q. Could you briefly explain that? 

A. Well, as I said earlier, saturated flow 

moves under gravity.  It tends to -- tends to flow in 

the areas of larger core volume, core spaces.  

It's what we're all familiar with, just sand -- like 

Rob showed us an example of beach sand.

Unsaturated flow, as I said earlier, is 

quite different.  It's more like a sponge than beach 

sand.  Like I said, it's -- what flow there is moves 

from zones of greater water saturation to lesser 

saturation; and instead of being attracted towards 

areas of greater pore size, it's attracted to 

finer-grain material.  It's a smaller pore size 

because of capillary attraction. 

Q. How did you factor in moisture content to 

the tailings in your evaluation?  

A. I considered the unsaturated zone here.  

And whatever the moisture content is, that moisture 
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is going to move under unsaturated flow towards the 

areas of lesser saturation and to finer-grain areas. 

Q. So when you stated that the tailings were 

not free draining -- 

A. I don't follow his argument at all.  I 

don't know what point he's trying to make with that.  

But this situation, I don't think it matters.  As I 

said, it's under unsaturated flow conditions.

Q. Okay.  What is your response to the 

contention that a de minimis determination cannot be 

supported without data on existing water quality?  

A. Is that from my -- 

Q. Yeah.  That's in page 14.  Can you just 

briefly summarize your response to that contention 

that a de minimis determination cannot be supported 

without data on existing water quality?  How would 

that apply to this? 

A. The testimony this whole day is trying to 

show that there -- it's very hard to find existing 

water quality.  It's very hard to find existing 

ground water at that site.  They tried to sample the 

seeps, and there's not enough flow to sample.  That's 

the best we can do.

And I really don't see any evidence that 

those seeps are hydrologically connected to the 
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actual mine site.  They may be close by, but whether 

they would -- I doubt very much they would be 

affected by water that's residual water -- processed 

chemicals and tailings. 

Q. And why do you say that?  

A. Well, as I said, the whole area is 

unsaturated, and they would not tend to -- cannot get 

water discharging from unsaturated conditions.  Also, 

the -- I'm not really convinced that they are -- I -- 

looking over the evidence from this case, I question 

whether they are -- they even represent discharge 

from sandstone units in the bedrock, as originally 

proposed in the permit-by-rule determination. 

They could very well just be moisture 

flowing in the soil that would not even have gotten 

any bedrock or be in contact with this.  

Q. Real quickly, let's put up one more map.  

And this map is from the JBR demonstration.  It's 

part of the initial record and identified as IR-5a, 

page IR-5a.  It's part of the record as Exhibit C.

Mr. Novak, what does this map depict?  

A. It's a USGS topographic map.  It shows the 

proposed mine facilities in the disturbed area, also 

the land ownership here or the lease area.  

Q. So what is this -- what does this show 
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here -- each of these markings show right here, just 

briefly? 

A. This is -- this pink is the mine pit 

itself.  This dark area is the exploration project 

that was in 2005.  

Q. Pilot project? 

A. Yes.  This is where they will be doing the 

refining and the milling of the tailings in the plant 

site.  This is topsoil storage area.  These are the 

waste rock dumps, and this is a potential pit 

expansion.  

Q. Okay.  Now, part of the modification had 

to do with the size of -- with this part right here, 

right? 

A. Yes. 

Q. That area.  What is your understanding of 

what they're proposing to do?  

A. I believe this shows two 25-acre dump 

sites, and they're proposing to expand those to 34 

and 36 acres.

Q. And you reviewed that modification? 

A. Yes.

Q. What did you conclude? 

A. I don't think it will affect the ground 

water quality. 
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Q. And why wouldn't it? 

A. Because there's no ground water to affect, 

for one thing.  Also, in their NOI, they commit to 

reclaiming these as -- and the pit, also, as soon as 

possible, they will slope the top of these to drain 

water off.  And we've had not so much of a tendency 

to soak into it; rather, it would drain off.  It 

think that's the main factors. 

Also, re-vegetate them, and vegetation 

would take up every bit of precipitation that falls 

on it. 

MR. MCCONKIE:  I think that's all my 

questions right now. 

THE COURT: Before you move on, 

Mr. McConkie, is this one of the exhibits that you 

are going to admit?  

MR. MCCONKIE:  Yes.  This is an exhibit 

that we stipulated to today, and it's -- we'll make 

sure that the court reporter gets a copy of this.  I 

didn't make enough copies.  I -- I will get one.  

I'll make sure to get a copy of this and -- 

THE COURT: All right.  So IR-005a?  

MR. MCCONKIE:  It's IR-0005a.  This is 

Figure 2 on the demonstration.  

THE COURT: Already.  That is admitted 
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into evidence.

(EXHIBIT-5A WAS ADMITTED.)

THE COURT:  And was -- did you have 

another that -- were there two that needed to be -- 

MR. MCCONKIE:  Sorry?  

THE COURT: Was there another one you were 

admitting into evidence besides 5a?  

MR. MCCONKIE:  Well, there's 5a and -- 

THE COURT: That was stipulated to this 

morning?  

MR. MCCONKIE:  Yeah.  The memorandum of 

understanding.

THE COURT:  Oh.  All right.  And we've 

already admitted that.  

MR. MCCONKIE:  This is based on the 

stipulation of parties. 

THE COURT: Okay.  That's fine.  Thank 

you.  

MR. DUBUC:  Your Honor, I would like to 

clarify something up front.  Ms. Walker and I have, 

out of necessity, have split our duties sometimes.  

And in this case, we split the issues that we were 

focused on.  So for purposes of questioning 

Mr. Novak, I will ask some questions and she will ask 

questions related to the process. 
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THE COURT: All right.  Thank you. 

CROSS-EXAMINATION

BY MR. DUBUC: 

Q. Mr. Novak, does DWQ require all applicants 

for tar sands and all shale mines to complete ground 

water and permit applications?  

A. Now or -- 

Q. Now.  

A. We have. 

Q. Okay.  When did that change take place?  

A. Within the last year. 

Q. Okay.  Page 5 of your testimony, you refer 

to the June 2008 visit, so I'd like to talk about 

that for a second.  On page 5, you said it was at the 

height of the spring runoff, and on page 6 you said 

it was shortly after the spring runoff.  Do you know 

which it was?  

A. The site is at 88,000-some feet, and you 

tell me.  I don't know when the height of the runoff 

is at that time.  I would imagine it's slightly 

before late June. 

Q. So it would be after the -- 

A. I don't know.  I suppose it would be 

after. 

Q. Okay.  You had a team that went out there 
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June 2008?  Is that what you testified?  

A. Rob Bird and Brad Shaw, yes. 

Q. Okay.  And did they keep any documentation 

of their visit besides the sampling of PR Springs?  

Keep a log of some sort? 

A. They have field books.  I don't know.  

You'd have to ask them. 

Q. Okay.  Did they tell you what the 

conditions were out at the site --

A. Yes.

Q. -- at the time of the visit?

Did they tell you whether it was or was 

not at the height of spring runoff?  

A. They did not. 

Q. Okay.  Isn't it true you have no personal 

knowledge of what the conditions of the runoff were 

at the time of the visit? 

A. I can surmise that.  

Q. Do you have knowledge of that? 

A. It's June.  It snows, then snow melts. 

THE COURT: Would you please answer yes or 

no?  

A. What was the question?  

Q. (BY MR. DUBUC)  Isn't it true you have no 

personal knowledge of what the condition of the 
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runoff was at the time of that visit?  

A. Do you want me to answer that yes or no?  

Q. Please.  

A. If you insist that I say yes or no, I 

would have to say no. 

Q. Okay.  Do you know if it was a wet or dry 

water year in 2008?  

A. Oh, all I have to go on is my own memory, 

and I think it was near average. 

Q. Okay.  But there's no -- there's nothing 

in the record that points to whether it was wet or 

dry? 

A. Not to my knowledge. 

Q. Okay.  You stated you didn't know whether 

the team used a Figure 7.  Do you know if they used a 

map of any kind?  

A. I don't know. 

Q. How about a GPS unit? 

A. They carry one with them, I believe. 

Q. Do you know if they used that? 

A. I don't know.  

Q. Okay.  So to summarize, you're not exactly 

sure where they went on the site during that visit.  

Is that true? 

A. Can you quantify "exactly"?  
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Q. Do you know exactly where they went on the 

site during the visit? 

A. It depends what you mean by "exactly."  

Q. If I show you a map, could you point to 

where they went -- 

A. Point to approximately where they went, 

what they told me. 

Q. Okay.  How specific were they in terms of 

their description of where they went? 

A. Not terribly specific. 

Q. Okay.  So earlier this year when we had an 

opportunity to talk, at that point, you had no 

knowledge of the extent of the visit.  And as I 

understand, you only talked to these individuals 

recently about that visit.  Is that true? 

A. I talked to them before my deposition.  I 

haven't talked to them since.  

Q. Okay.  On page 5 of your testimony, you 

state that the primary premise of the de minimis 

determination was the absence of ground water in the 

project area to a depth of 1500 to 2,000 feet.  Is 

that true?  Is that your primary premise? 

A. As I explained earlier, I don't parse my 

word as much as lawyers would like.  It's the absence 

of ground water that would be meaningful in the 
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ground water discharge permit context. 

Q. Can you define "meaningful" -- 

"meaningful" amount of water?  

A. That can be monitored to show effects from 

the permitted facility. 

Q. Did you testify that you did not rule out 

the presence of ground water in the area of the mine?  

A. Clarify.  I answered that already. 

Q. Could -- sorry?  Did you testify that you 

did not rule out the presence of ground water in the 

area of the mine?  

A. I -- as I said earlier, I ruled -- I see 

no evidence for accumulations of ground water that it 

would be meaningful in the ground water permitting 

process.  I did not rule out the absence of -- I did 

not state that there's a total absence of ground 

water. 

Q. Okay.  Did you testify that you only 

determined that there is an insufficient quantity of 

ground water for monitoring?  That was your threshold 

amount; is that correct? 

A. The evidence that we have indicates that.  

Q. Is that your threshold that you used to 

determine whether ground water in the area of the 

mine should be protected and whether there's a 
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sufficient amount? 

A. From a practical sense, how could you tell 

that it was being threatened if you can't monitor it?  

Q. Is that the threshold that you used for 

the level of protection is the whether there's 

sufficient -- 

A. The threshold I used is what's in the 

regulation that says protection shall not be 

exceeded, but you have to monitor to establish the 

protection levels and to show they're being exceeded.  

Practically, you can't do anything else. 

Q. Is all ground water entitled to protection 

under the Ground Water Quality Protection 

Regulations?  

A. That's another case where yes or no is 

inadequate.  As I've explained, you cannot -- if you 

cannot determine that it's being polluted, how can 

you protect it?  

Q. By law.  

A. I don't know.  You'd have to ask a lawyer 

or ask Paul. 

Q. Is the basis for your permit-by-rule 

approval for PR Spring provisions of the Utah 

Administrative Rules of Ground Water Quality 

Protection? 
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A. Yes. 

Q. Is there any other basis or authority that 

you use for that permit-by-rule? 

A. What do you mean by "basis or authority"?  

Q. Is there any other basis or authority that 

you used besides the rules? 

A. Yeah.  Water Quality Act. 

Q. Okay.  Nothing else? 

A. I don't understand what you mean by "basis 

of authority." 

Q. Was your decision to permit this 

completely based on the provisions in the 

administrative rules for ground water quality 

protection? 

A. The rules, as written -- I've been working 

with them since 1990 now, and you can't apply them in 

all the cases.  We leave some of it to our judgment. 

Q. Do you consider yourself qualified to 

interpret the provisions of R317-6 for the purposes 

of applying those regulations to ground water 

permits? 

A. I think so.  

Q. Is subsurface water within the zone of 

saturation protected by Utah Ground Water Quality 

Protection Regulations? 
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A. I would say I guess so.  

Q. Is it limited only to usable quantities of 

water? 

A. No.  

Q. Is it limited only to quantities of water 

that are meaningful? 

A. The law may say so; but practically, 

what -- there's limits to what we can do. 

Q. Is that a yes or a no?  

A. That's not a question that's appropriate 

for a yes or no.  That's my answer.  You can't 

protect every cup hole in the saturated zone. 

Q. Are you familiar with the definition of 

waters of the state? 

A. Yes.  I've read it.  I'm not -- I don't 

know.  I haven't memorized it.

Q. Do you have access to that? 

A. I don't know. 

Q. In your -- 

A. I don't believe it's in the -- I don't 

believe the Act is in this file here. 

Q. I'm not talking about the Act.  I'm 

talking about the Ground Water Quality Protection 

Regulations.  Do you have access to those? 

A. Yes, I believe I have a copy somewhere. 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

169

Q. Would you refresh your memory of what the 

definition of waters of the state is, please?  It's 

at 1.47.  

A. Yes.  Okay.  

Q. Does that definition state that waters of 

the state include all accumulations of water, surface 

and underground? 

A. Waters of the state means all streams, 

lakes, ponds, marshes, watercourses, waterways, 

wells, springs, irrigation systems, drainage systems, 

and all other bodies or accumulations of water, 

surface and underground, natural or artificial -- 

Q. That's fine.  Thank you.  Does that 

definition include the word "meaningful"?  

A. No, it does not. 

Q. Does it include the word "useful"? 

A. No. 

Q. Does it include the word "aquifer"? 

A. No. 

Q. Is ground water an accumulation of 

underground water as defined in the definition?  

A. As far as the law goes, I imagine that's 

the definition of ground water. 

Q. Is there anything in the record that 

contradicts the premise that there is an absence of 
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ground water to a depth of 1500 to 2,000 feet? 

A. Who is making that premise?  I'm not 

making that premise. 

Q. Is there anything in the record that 

contradicts that premise?  You -- all right.  Let me 

back up.

Page 5 of your testimony, would you refer 

to that, please?  

A. Yes.  

Q. Do you see where you state that the 

primary premise of the de minimis determination was 

the absence of ground water in the project area to a 

depth of 1500 to 2,000 feet? 

A. I see. 

Q. Was that your -- as you explained earlier, 

can you clarify that?

A. That was -- I did not deny that there may 

be ground water at that site, accumulations, as 

defined in the water -- the Ground Water Protection 

Regulations. 

Q. That was the premise of your 

determination.  Is it the primary premise?  Would you 

agree with that or do you retract your pre-filed 

testimony? 

A. As I said, I don't parse my words as much 
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as you like; and I clarified that earlier. 

Q. Okay.  Assuming that it was primary 

premise, is there anything in the record that would 

contradict that?  

A. What are you assuming is the premise?  

Q. That there is an absence of ground water 

in the project area to a depth -- meaningful, I 

think -- would that be a better characterization, 

meaningful ground water in the project area to a 

depth of 1500 to 2,000 feet?  

A. Is there anything that contradicts that?  

Is that what you're asking?  

Q. Would you look at page 2?  It is initial 

record, page 6.  And I'm not sure how you have those, 

but the books on the left side of you might be easier 

to reference, although they are somewhat awkward.  

A. IR-6?  

Q. Yes.  Do you have that?  It is the 

demonstration, second page.  

A. Yes.  

Q. Halfway down, it says, "However, there are 

several nearby streams and/or seeps that provide 

evidence of localized, shallow ground water."  Do you 

see that? 

A. Yes. 
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Q. Would that contradict -- would that call 

into question the premise that there is an absence of 

ground water down to a depth of 1500 to 2,000 feet?  

A. That -- not ground water as defined in the 

regulations.  As I said, there's practical 

limitations to what you can do with that. 

Q. How is ground water defined in the 

regulations? 

A. You just quoted that to me.  I quoted it 

to you.  It's accumulations of water. 

Q. Please read the definition of ground 

water.  

A. "Ground water means subsurface water in 

the zone of saturation, including perched ground 

water." 

Q. Is all ground water protected by the 

Ground Water Quality Regulations? 

A. In theory. 

Q. How about in practice?  

A. I don't think we can.  

Q. Who makes the determination of which body 

of ground water is protected and which is not? 

A. I suppose the DWQ has to do that. 

Q. Do you represent DWQ in this hearing? 

A. I'm not the final say-so.  
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Q. Do you make a -- this permit-by-rule, did 

you make a recommendation to Mr. Herbert that this 

qualify for permit-by-rule status?  

A. Yes. 

Q. Okay.  And did you -- do you feel that you 

represent DWQ?  Are you the expert on this mine?  

A. As much as anyone. 

Q. Okay.  So assuming that, does this 

contradict your premise that there's an absence of 

ground water to a depth of 1500 to 2,000 feet? 

A. As I explained earlier, that's not my 

premise. 

Q. So you do retract your initial testimony 

that -- 

A. As I said --

Q. -- that's your primary premise -- 

A. -- I don't parse my words from the 

beginning, and I'm sorry if I put it in a statement 

that way.  

Q. Okay.  

A. I never mean -- I don't deny that there 

was ground water at this site. 

Q. Okay.  Then how much ground water is there 

at the site? 

A. All evidence shows that it's minimal. 
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Q. How do you define "minimal"? 

A. As I said earlier, can we monitor it to 

show effects from the permitted facility or not. 

Q. Okay.  What do you base that assertion on? 

A. It should be a -- sorry to use that -- I 

don't know if that's a legal term or not, but an 

aquifer or a zone of saturation where we can compare 

upgrade and downgrade water from the facility. 

Q. Now, ground water can be contained in 

perched aquifers --

A. Yes.

Q. -- is that correct?  

Do they vary in size?  

A. Could be any size. 

Q. Could be the size of this room? 

A. Yes.

Q. Could be the size of a football field? 

A. Yes. 

Q. Okay.  Could it be the size of that table? 

A. I imagine that would still meet the legal 

definition.  I wouldn't call it ground water.  

Q. Okay.  Would all of those bodies of 

perched aquifers be protected under the Ground Water 

Quality Protection Regulations? 

A. Maybe in a legal sense; but in a practical 
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sense, there's only so much we can do.  There's only 

so much need to protect the small bodies of water. 

Q. Mr. Novak, isn't it true that there are a 

number of instances in the record that point to the 

presence of ground water at the site? 

A. I never denied that.  Yes. 

Q. Okay.  Given all this information, did you 

instruct U.S. Oil Sands to investigate the extent of 

the ground water resources in the area of mine? 

A. At what point?  

Q. At any point.  

A. I told -- if anything, I advised them on 

what they could do to demonstrate that there is a de 

minimis impact on ground water quality. 

Q. When did that occur? 

A. Before this -- the demonstration was 

submitted. 

Q. Okay.  How about after the demonstration?  

Did you instruct them to investigate the extent of 

ground water resources in the area of the mine?

A. No.

Q. Did you review the NOI as part of your 

initial review of this mine as part of the initial 

application?  

A. I do not recall.  A current version of it 
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was not brought out until after that.  I don't 

recall.  It was four years ago. 

Q. Do you recall seeing the first version of 

it when you reviewed the initial permit-by-rule 

application?  

A. I don't recall.  

Q. Do you recall being contacted between the 

time you first reviewed it and February 2011?  Were 

you contacted by the company to be notified of any 

changes that the company had introduced since the 

initial approval?  

A. I honestly don't recall if they contacted 

me or I contacted them first. 

Q. At what point would that have been, what 

point in time?  Do you recall? 

A. Maybe three weeks or a month before. 

Q. Before the 2011 -- okay.  

Let's refer to Figure 7.  I think that's 

on that board.  Does Figure 7 depict the presence of 

seeps and springs in the area of the mine?  

A. That's what the legend says.

Q. Do you deem that to be accurate? 

A. I deem that to be the information that was 

submitted to me. 

Q. Do you deem that to be accurate?  
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A. I have not seen these personally.  That's 

all I can see is what's there. 

Q. In your professional judgment, is that 

Figure 7 accurate?  

A. Well, the -- they just have to copy the 

location of the USGS springs topo map.  That, I trust 

to be accurate.  Those -- these seeps of water right 

filings is a matter of record.  The seeps are just 

what they have reported to me. 

Q. Okay.  Those seeps and springs, would they 

indicate the presence of perched? 

A. I don't know.  

Q. Would you need a saturated zone to feed 

either those seeps or springs?  

A. Of bedrock?  

Q. Would it require a saturated zone, as 

defined in the Ground Water Quality Protection under 

ground water -- talks about saturated zone.  Do you 

recall that in the definition?  

A. I don't know if legally that applies to 

soil moisture or water contained in the bedrock.  At 

some point, either the soil or bedrock is saturated; 

and I cannot tell by just looking at the map. 

Q. But it would require a saturated zone of 

some sort to feed a seep or a spring.  Is that true? 
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A. Saturated soil or saturated bedrock.  

Q. Okay.  And both of those would qualify as 

saturated zone? 

A. I don't know that.  

Q. How about from a practical standpoint?  

A. I would not call -- well, I don't know if 

you call it soil moisture or ground water.  I guess 

they're very loose definitions.  You could call it 

that. 

Q. Okay.  Where does the water come from to 

recharge the perched lenses in an area of the mine? 

A. Precipitation. 

Q. Okay.  Page 5 of your testimony, you refer 

to Price and Miller as one that supports your premise 

that ground water does not exist.  Earlier you 

testified about some of the aspects of Price and 

Miller.

Do you recall specifically what in Price 

and Miller you relied on to make that statement?  

A. Clarify -- what statement are you 

referring to?  

Q. Statement on page 5.  You cite several 

factors that you considered to support.  You cite 

Price and Miller? 

A. That is one thing.  I looked at the big 
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picture, not just one line of evidence. 

Q. Did you recall -- if you don't recall, you 

don't recall -- what in Price and Miller you relied 

on? 

A. I read that one quote earlier. 

Q. Okay.  

A. The table.  

Q. Okay.  

A. There's also information in there.  I 

searched through on such short notice.  

Q. Would you look at that table on the 

right-hand column?  I think you have it highlighted.  

It says, "Several oil tests at the formation 

reportedly had initial flows of more than 100 gallons 

per minute."  Is -- what's that indicative of?  

A. Oil, water.  Water and oil.

Q. Okay.  Is PR Spring an indication -- 

indicative of the types of springs that that refers 

to? 

A. No. 

Q. Okay.  Does Price and Miller conclude that 

there is sufficient precipitation in the area to 

penetrate the ground and penetrate local aquifers? 

A. They say that between one and -- anywhere 

in there you look between one -- the areas of 
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12 inches of rain, between 1 and 3 percent might be 

available to recharge ground water. 

Q. Is that sufficient to recharge -- 

penetrate the ground surface and recharge a local 

aquifer? 

A. I think so, over the long run.  

Q. All right.  Let's talk about the 

exploratory drilling holes that occurred in 2005.  

How far down did those holes go? 

A. 50 to 150 feet. 

Q. In your testimony, you base -- you use 

that as your support for a conclusion that there is 

no ground water down to 1500 feet.  What's the 

relationship between a drill hole that goes down 

150 feet and ground water at 1500 feet? 

A. That is not the only bit of information I 

use to make that determination. 

Q. Do you state that that supports your 

conclusion that there is no ground water? 

A. That's one line of evidence.  A zone 

that's going to be in that area. 

Q. Did you state that that supports your 

conclusion? 

A. Where?  

Q. In your testimony on page 5? 
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A. That's one thing that I considered. 

Q. Okay.  So that's a yes?  

A. That's not a question that's -- it's for 

yes or no.  I considered all different lines of 

evidence.  That is one of them. 

Q. Okay.  What's the spacing of those drill 

holes?  Do you know? 

A. They were kind of irregular.  I don't have 

a map of them. 

Q. Did you review the drill logs for those? 

A. I did not. 

Q. How about a summary of the drill logs for 

those? 

A. I did not. 

Q. Okay.  Do you have any idea where on the 

site those holes were drilled? 

A. There's a description, I believe, in the 

NOI.  It's not -- I didn't see a map of -- some of 

them are near one side. 

Q. Was it along the boundaries of Seep Ridge 

Road? 

A. Some of them were.  

Q. Okay.  You also cite water rights, water 

rights review on the project as premise for your 

conclusion, did you not? 
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A. Yes. 

Q. How familiar are you with water rights in 

the area of the mine?  

A. I'm not sure that's what -- do you know 

where that is?  

Q. Page 5.  Do you see it, one of four 

factors?  

A. I'm referring to the demonstration in 

that.  

Q. Okay.  So would you say water rights 

review -- you're referring only to the water rights 

review as outlined in the demonstration? 

A. Yes. 

Q. Are you familiar specifically with water 

right 49-1567 that sits -- 

A. Is that -- is that this one here?  

Q. Yes.  

A. Somewhat familiar with it. 

Q. Okay.  Are you familiar whether JBR 

conducted some additional investigation of that water 

right? 

A. Yes.  

Q. So you did read that account?  Okay.  

That account is -- that's in Mr. Lips' 

testimony, which should be in the second volume.  I'm 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

183

going to ask you to do some weightlifting, but -- 

A. This here?  Yes.  

Q. Can you find Mr. Lips' testimony?  It 

should be probably towards the back.  See where 

that -- okay.  Keep going.  That memorandum is a 

three-page memorandum.  On the first page, the second 

paragraph, the last two sentences -- 

THE COURT: Excuse me, Mr. -- would you 

tell us what you're referring to?  

MR. DUBUC:  I'm referring to the JBR memo 

attached to Mr. Lips' testimony as Exhibit A.  And 

I'm referring specifically to the first page, second 

paragraph, last two sentences. 

Q. (BY MR. DUBUC)  Do you see that?  

A. I do. 

Q. Okay.  It says, "Soils were generally dry 

throughout the area, although the quantity and 

diversity of grasses and herbs suggest that either 

relatively shallow ground water or slow infiltration 

rates make water available for vegetative growth."  

Do you agree that statement? 

MR. HOGLE:  Objection, foundation.  He 

said he's never been there, so how could he have a 

basis to know that?  

THE COURT: Do you want to ask him the 
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question?  Have you ever been to the area?  

THE WITNESS:  No. 

Q. (BY MR. DUBUC)  Do you have reason to 

disagree with this statement?  

A. I have no opinion on that at all.  I can't 

say one way or another. 

Q. Okay.  On the second page, first full 

paragraph, about halfway down, it says, "Seepage at 

the lower reaches of the drainage indicates that 

shallow ground water is present in the area."  

A. Sorry.  Where you at?  Okay.  

Q. "It is reasonable to assume that flow from 

a seep/spring may occur in upper reaches of the basin 

during wetter periods of the year or immediately 

following precipitation event."  Do you agree with 

that statement? 

MR. HOGLE:  Objection, foundation.  

MR. DUBUC:  Your Honor, the foundation is 

that Mr. Novak has made a determination based on his 

professional opinion of the water resources in the 

area of the mine.  I'm questioning on that.  

THE COURT: What's your question that you 

want to know, Mr. Hogle?  

MR. HOGLE:  The objection -- I mean, he's 

asking if the witness agrees with an observation, and 
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the witness has no basis to agree or disagree with an 

observation that he wasn't there for.  He's never 

been to the site.  It's the same objection that I 

made just previously.  

THE COURT: Sustained.  

Q. (BY MR. DUBUC)  Is this statement an 

indication that shallow ground water is present in 

the area?  

A. That is one possible interpretation; but 

if that's a valid observation -- which I have no way 

of knowing. 

Q. Okay.  Page 5, you state that absence of 

ground water down at 1500 feet was confirmed by the 

2011 drilling conducted by U.S. Oil Sands.  Is that 

true?  Did you make that statement?  

A. Is that what it says in there?  Again, 

qualified by my previous statement. 

Q. Okay.  

A. I think the results of the drilling 

certainly cannot contradict what I said earlier.  I 

think they support it more.  As I said, the legal 

definition of zones of saturation, no, we cannot rule 

out ground water.  

Q. Okay.  What was the spacing of that 

drilling?  
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A. Within the mine site, 400 feet. 

Q. Okay.  Is a football field less than 

400 feet long?  Do you know? 

A. 300 feet. 

Q. How about wide? 

A. A hundred feet. 

Q. Okay.  Could a football field fit in the 

area between the spacing of this drilling?  

A. If you put it just right. 

Q. Okay.  Does that mean that a first aquifer 

the size of a football field could exist in the mine 

site and not be detected by the 2011 drilling? 

A. Would be unlikely, but it could be. 

Q. Are you familiar with the type of drilling 

that occurred in 2011? 

A. I did not look at that information in any 

detail at all. 

Q. Okay.  So you're not familiar with whether 

a fluid was used? 

A. I believe U.S. Oil Sands has witnesses 

that know that much more than I do. 

Q. Okay.  So you're not familiar with that? 

A. No. 

Q. Okay.  Are you familiar with the 

instructions given to the drilling crew? 
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A. I heard them, yes. 

Q. You've heard them.  You've heard them how? 

A. Reports from -- I've heard them from 

sources from U.S. Oil Sands, ultimately.  I don't 

know if that was a meeting or hearing.  Sorry.  

Q. Okay.  On page 6 of your testimony, you 

state that intermittent seeps are not consistent with 

the definition of an aquifer.  Do you see that?  

A. I'm looking at the definition and ground 

water regulations.  If that was the only line of 

evidence, I would not say that's evidence for an 

aquifer. 

Q. Is it possible that an intermittent seep, 

when flowing, could produce usable quantities of 

water? 

A. Yes.

Q. So is it possible that an intermittent 

seep, when flowing, would qualify under the 

definition of aquifer? 

A. I don't know how to answer that.  

Q. If there was a sufficient amount of water 

flowing from an intermittent seep, would that water 

qualify as usable quantities of water based on the 

definition of an aquifer? 

A. I'm not as good as parsing words as you.  
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I don't really know.  My interpretation of that would 

be it should be available all the time.  That's just 

my -- 

Q. Okay.  Are intermittent seeps protected as 

ground water under the Ground Water Quality 

Regulations? 

MR. HOGLE:  Objection, calls for a legal 

conclusion. 

MR. DUBUC:  Your Honor -- 

THE COURT: I'm going to sustain that.  He 

said he's an employee who's not a section manager. 

MR. DUBUC:  Okay.  

Q. (BY MR. DUBUC)  Is it possible that a 

saturated zone supporting an intermittent seep could, 

under wetter conditions or at a different time of 

year, result in that intermittent seep producing 

sufficient quantities of water to be usable, as 

defined in the definition of aquifer?  

A. I suppose so.  

Q. What do you base the calculation that it 

would take thousands of years infiltrating poor water 

to travel to the Mesa Verde aquifer? 

A. I did not make that -- 

Q. Could it take a few hundred years? 

A. There's not -- we don't know enough.  I 
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would -- my particular argument -- if you would like, 

I can give you that. 

Q. Could it take a few hundred years?

A. [Undeterminable].

THE COURT REPORTER:  I'm sorry.  I can't 

hear you.

A. It could possibly never get there. 

Q. (BY MR. DUBUC)  Could it take a few 

hundred years? 

A. I don't know.  It depends on THE 

hydrogeologic conditions. 

Q. Is it possible? 

A. To be a -- 

Q. Is it possible that it could take a few 

hundred years?  

A. It's -- it depends on the hydrogeologic 

conditions.  Do you mean at the site or do you mean 

in general?  

Q. At the site.  

A. I would tend to agree with a thousand 

years or never.  

Q. Could it take a few hundred years? 

A. I really don't think so.  

Q. Okay.  On page 12 of your testimony, you 

note that, "Infiltration rate through the tailings 
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equivalent or lower than regional hydrogeology 

estimates of ground water recharge."  Do you see 

that?  

A. Where is that?  

Q. Page 12.  

A. What paragraph?  

Q. It is right towards the bottom of the page 

after, "Placement of the vegetative soil," and then 

goes on.  Do you see that? 

A. Uh-huh (affirmative). 

Q. Okay.  Do you see where it says, 

"Long-term infiltration rate through the tailings"?  

Okay.  Does that rate of infiltration assume a fully 

reclaimed site? 

A. Yes.

Q. Will the rate of infiltration be higher 

prior to reclamation? 

A. Clarify that, please. 

Q. Will the rate of infiltration be higher 

prior to reclamation? 

A. Yes.

Q. Okay.  Comparing your calculations of the 

amount of recharge after reclamation, would the rate 

of infiltration -- excuse me, comparing your 

calculation of the amount of infiltration before and 
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after reclamation, will the rate of infiltration 

prior to reclamation be many times higher? 

A. I cannot quantify that.  

Q. Why not? 

A. "Many times."  It depends on quite a few 

factors that I do not know. 

Q. Did you conduct any testing on the rate of 

infiltration? 

A. I did not. 

Q. Okay.  Page 15, you state, "The purpose of 

a ground water discharge permit is to demonstrate on 

an ongoing basis that ground water protection levels 

are not being exceeded in the shallow ground water."  

Do you see that? 

A. I don't know where -- yes. 

Q. My question is, does that focus down to 

the purpose of a ground water discharge permit?  

A. According to the regulations, ground 

water -- yes.  Ground water permits define that 

ground water quality.  And based on that, we define 

protection levels.  And the purpose of the permit is 

to ensure that those protection levels are not 

exceeded. 

Q. Only in shallow ground water? 

A. In the ground water that -- in practice, 
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is the ground water that is specified by the 

facility.  And that's what I mean by that.  

Q. Okay.  So that -- all right.  Do the 

ground water regulations protect deep ground water? 

A. I suppose so, but it would have to get to 

the shallow zone first.  

MR. DUBUC:  That's all I have.  Ms. Walker 

will continue.  

 CROSS-EXAMINATION (Cont.)  

BY MS. WALKER: 

Q. I'm going to refer to the permit-by-rule 

request, which was -- which is IR-0003.  

A. The demonstration?  

Q. Yeah.  I -- is it okay if I call it the 

PBR request?  

A. Call it -- 

Q. So in recommending the de minimis 

determination, did you consider potential 

contamination to ground water from residual 

hydrocarbons in the processed fines and sands? 

A. Yes. 

Q. You testified that you treated the PBR 

request as though it were an application for a 

permit-by-rule; is that correct? 

A. That's all I can go on. 
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Q. The PBR request says at page 7, IR-11, 

"The processed tar sands that would be disposed back 

into the open pit represent the material with the 

characteristics most likely to contaminate water that 

contacts the material."  Do you agree? 

A. I don't know the nature of the overburden.  

I would assume if JBR says that, then it is. 

Q. So you made no independent valuation of 

that statement? 

A. What would you expect is an independent 

evaluation?  

Q. Does this statement apply to the processed 

sands disposed of in the waste piles as well?  

A. That's the modification. 

Q. Yes.  So does it apply to the 

modification?  

A. What is the statement again?  I'm sorry.  

Where are you, again?  

Q. Page 7.  

A. Yes. 

Q. IR-11.  "The processed tar sands that 

would be disposed back into the pit represent the 

material with the characteristics most likely to 

contaminate water that contacts the material."  

A. Okay.  
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Q. Would that apply to the waste piles as 

well? 

A. It would apply to the tailings in general.  

Doesn't matter where you place them. 

Q. Okay.  The PBR request at page 8, IR-12, 

states, "After processing, the tar sands will be 

nearly dry.  They will also contain some residual 

hydrocarbons due to a less-than-a-hundred-percent 

processing efficiency, and some residual process 

chemicals."  Do you agree with that statement? 

A. Yes. 

Q. In recommending a de minimis 

determination, did you know how much residual 

hydrocarbon would be disposed of in the mine and 

waste pits? 

A. How much do you mean?  As a percentage of 

the tails or total?  

Q. Either one.  

A. They give -- I believe they give the 

content in the demonstration. 

Q. Did you know -- do you know personally?  

A. Know this Table 4, yeah, Table 4. 

Q. Does Table 4 tell you how much 

hydrocarbons are in the processed fines and sands? 

A. "Analysis," "Process Sand," "Process 
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Fines," and an average.  

Q. Okay.  

A. Yes. 

Q. Did you know how much residual process 

chemical would be disposed of in the mines and in the 

waste pits in making your de minimis determination? 

A. I know that they have an incentive to 

recover as much of it as they can. 

Q. Do you know how much residual process 

chemicals would remain in the waste disposed of in 

the mine, the waste pits?  

A. If it's -- their moisture content is 10 to 

20 percent, I would imagine the content of citrus oil 

would be less than that. 

Q. Okay.  The PBR request say at page 7 to 

eight, IR-11 to 12, "Petroleum compounds associated 

with bitumen residue" -- 

A. Sorry.  Where are you?  

Q. Bottom of 7, top of 8.  

A. Okay. 

Q. I'm going to start at the bottom of 7.  

A. Okay. 

Q. "The petroleum compounds associated with 

bitumen residual, entrained process water, or 

remaining process chemicals, represent, in theory, 
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potential sources of contamination."  Do you agree 

with that statement? 

A. Yes.

Q. Do you agree with this statement:  "To 

further investigate this potential, lab analyses -- 

using Toxicity Characteristic Leaching Procedure 

(TCLP method) and Synthetic Precipitate Leachate 

Procedure (SPLP method) as well as leaching 

procedures using other solvents (EPA method), were 

run on unprocessed tar sands, processed sands and 

processed fines."

Do you agree with that statement?  

A. What are you asking?  

Q. Do you agree with that statement? 

A. I agree they said it in this document 

here.  It's written.  I don't necessarily agree with 

the method. 

Q. Okay.  Why not? 

A. TCLP is not appropriate in this case. 

Q. What about SPLP? 

A. I would wish we had better SP.  That is 

appropriate, and I wish we had better results. 

Q. How about the EPA method? 

A. That just -- numbers.  

Q. Okay.  Does the analysis of recoverable 
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petroleum hydrocarbons described in the area on pages 

10 to 11, IR-14 and 15, in the PBR request under the 

heading, "Non-volatile hydrocarbons," show whether or 

not petroleum compounds are a potential source of 

contamination?  

A. What is your question?  I'm sorry.  I 

wasn't clear.  

Q. Does the analysis that I just talked 

about, the narrative there on page 11 -- 10 to 11, 

under the heading "Non-Volatile Hydrocarbons" -- do 

you see that?  

A. Okay. 

Q. Does that show whether or not the 

petroleum compounds are a potential source of 

contamination? 

A. Petroleum compounds.  You have to consider 

that the petroleum compounds are at the site already.  

They are -- they have interacted with ground water 

for geologic time.  Perhaps as Professor Johnson 

says, that they might be more mobilized in contact 

with the citrus oil; but a source of the 

contamination, that would depend on where the 

receiving ground water is. 

Q. Did you state that to test for the 

parameter total recoverable petroleum hydrocarbons is 
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the best information you have to determine whether or 

not the petroleum compounds are a potential source of 

contamination?  

A. Potential source of contamination.  TRPH 

gives you the heavier hydrocarbons, which is what we 

were looking for.  We're evaluating potential source 

of contamination depending upon the context. 

Q. Did you state previously that the test -- 

A. Are you referring to some of my testimony 

or some other document?  

Q. Testimony.  

A. Can you tell me exactly where in that 

testimony you're referring to?  

Q. Do you believe now that this is the best 

test you have for determining whether or not 

petroleum compounds are a potential source of 

contamination?  

A. As I said, potential source of 

contamination depends on the context.  If they're 

already present in the ground water, no; if they're 

being dumped into pristine water, yes.  And higher -- 

hydrocarbons that you pick up in TRPH do not tend to 

be terribly soluble, so I -- I'm really -- I feel 

uncomfortable saying yes or no to your question. 

Q. So what does this test tell you?  Anything 
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relative to -- 

A. Which test are you referring to?  

Q. The test described in the narrative on 

page 11 and 12.  Test -- if you want to say tests.  

Does it mean anything to you? 

A. What I wanted -- and I'm not sure how well 

they did it -- I wanted a synthetic precipitation 

leaching procedure run on the tailings.  One of the 

parameters I wanted to test for was TRPH.  That would 

give you a soluble content of potential leaching on 

those tailings.

Q. So this test has results for TRPH.  Were 

those meaningful to you at all?  

A. No. 

Q. So what's the number that they found 

relative to fines?  

A. Fines is high.  But as is stated in the 

very next column, the fines are only a part of the 

tailings.  And if you look at the subtotal, they are 

less than Tier 1 Screening, slightly less. 

Q. So you buy their analysis of mixing the 

wastes?  

A. That's described in their document as what 

they're going to do at the site. 

Q. So where in the NOI does it say they're 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

200

going to mix the wastes? 

A. I don't know offhand. 

Q. In fact, in their description of the waste 

pile, did they specify that they would entrain the 

wastes in larger overburden and underburden?  

A. I believe so.  

Q. Does that imply mixing the wastes? 

A. Mixing the fines and pores. 

Q. Mixing fines and pores? 

A. I have always understood it to mean that.  

I don't know -- I can't, at this point, point to a 

place where they said that or not. 

Q. So would your testimony change if the 

fines and the pores sands were not mixed?  

A. What part of my testimony?  

Q. The testimony where you just pointed to 

that table and said that if the fines and the wastes 

were mixed, then the rates of TRPH would be lower 

than the Tier 1 Screening levels? 

A. Rates.  What do you mean by "rates"?  

Q. Level.  Level.  

A. Level.  Whether you mix it or not, there's 

going to be a certain proportion of sand and fines.  

You go from there. 

Q. So if the fines are at 9500 milligrams per 
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kilogram, is that an issue of concern for you whether 

they're mixed? 

A. Is it in here?  

Q. It's on that table.  

A. They will be mixed to some extent with the 

overburden.  They will still be in the unsaturated 

zone.  I don't know if it makes a difference. 

Q. So based on that table, you determine that 

tailings were safe?  

A. Based on that table, I think they're -- 

they will not -- the cause of de minimis harm or de 

minimis effect on ground water quality disposed of in 

the way they say at the site. 

Q. Is that based on a determination that they 

don't represent a potential source of contamination? 

A. Given their proposed method of disposal 

and the site characteristics.  Not in all cases.

Q. When you say, "Given their method of 

disposal," does that assume reclamation?  

A. Yes. 

Q. What about before reclamation? 

A. I believe it's one of their best managing 

practices that they will reclaim as soon as they can. 

Q. How long is this mine going to be 

operating? 
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A. Ask U.S. Oil Sands. 

Q. So you don't know?  You don't know --

A. As I said, it's one of their best managing 

practices to claim it as soon as they possibly can.  

Q. Do you know how long that will take? 

A. They will reclaim it during the mine 

operation as soon as they can. 

Q. Okay.  So when you made your de minimis 

determination or recommendation, did you factor into 

your analysis how long it would take to reclaim the 

mine? 

A. They would reclaim the mine as it 

operates.  That's their best managing practice. 

Q. Right.  So I'm asking you, when you made 

your de minimis recommendation, did you factor into 

your analysis how long it would take for them to 

reclaim the mine?  

A. We're not talking about total reclamation 

of the mine.  We're talking about reclaiming as they 

go along.

Q. Did you factor into your analysis 

reclaiming as they would go along? 

A. Yes.

Q. Where is the evidence for that? 

A. It's one of their best management 
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practices. 

Q. So these waste piles will be reclaimed 

when? 

A. I would -- I would direct you to U.S. Oil 

Sands and ask them for their plan of operations.  

It's -- it's my understanding it will reclaim them as 

they go and as soon as they can and according to mine 

schedule. 

Q. So can you reclaim a waste pile as you're 

mining? 

A. Yes. 

Q. How do you do that? 

A. Ask U.S. Oil Sands. 

Q. So you don't know? 

A. Dump material in one part of it and 

reclaim that, and move on to another section of it. 

Q. So as you do the layering, you're going to 

put topsoil and vegetation on the top -- 

A. I understand -- 

Q. -- of the layers? 

A. I would understand they will do it -- 

they're talking about doing it in cells in those 

valley dumps.  That's -- that's my understanding that 

they will reclaim as soon as they can and as they go, 

so it's not all one bed.  It's not sitting out there 
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for years and years and years accumulating 

precipitation; they reclaim it as they go. 

And also the tailings that they put in the 

dump are just for the initial part of the pit, so 

they will -- that phase of the operation will not 

last the life of the mine. 

Q. So what tests were run to determine if the 

petroleum compounds associated with the bitumen 

residue, entrained process water, or remaining 

process chemical represent potential sources of 

contaminations?  

A. Tests that would be -- SPLP. 

Q. Was that test run?  

A. Yes.  That is an extraction method, and I 

would like several parameters run on that. 

Q. So were those several parameters run? 

A. As it's reported in here.  Some parameters 

were run on it, including perched.  I'm not totally 

satisfied with that, but I think it was enough to 

make this determination with the caveats that if 

things turn out differently, you know, they may have 

to manage their tailings. 

Q. What do you mean, "If things turn out 

differently"? 

A. At some point I told them, you know, this 
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round of tests is not adequate.  They will have -- 

they have to first generate the tailings before 

they -- so they have to be operating.  And then if 

those -- that round of tests is different than what's 

represented here or if we have different parameters 

that show different amounts of -- they may have to 

modify how they handle their tailings.

Q. Is the permit-by-rule determination 

renewed every five years? 

A. No. 

Q. Is it ever renewed? 

A. As the statement at the end of it says, if 

they -- if there's changes to the operation that 

affect the determination, they have to notify us.  

That's not a regular schedule.  That's whenever it 

happens.

Q. So it would only change if there were a 

change to the operations? 

A. Site conditions and other factors. 

THE COURT: Counsel.  I just want to see.  

It's 5:00, so we'll close for the day and we'll 

reconvene tomorrow.  

MS. WALKER:  Do you want me to finish up 

for just a few minutes?  

THE COURT: Do you want to?
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MS. WALKER:  I'm fine with it.  

THE WITNESS:  I'm going to dispute that.  

How many minutes do you think you have?

MS. WALKER:  I would say five. 

THE WITNESS:  Sure.

MR. WALKER:  All right.

THE COURT:  Okay.

Q. (BY MS. WALKER)  So how did you answer the 

question of whether the petroleum compound associated 

with bitumen residue, entrained process water, or 

remaining process chemicals represent potential 

sources of contamination?  

A. Potential sources of contamination.  They 

could possibly be ground water contaminants.  That's 

all I can say.  This setting is -- they have to take 

it in that context.  I'm not really sure what you 

mean by that question. 

Q. Okay.  Was the expected TDS of the 

leaching that might develop from processed sands and 

fines a concern in determining whether these wastes 

might be a source of ground water contamination? 

A. Yes. 

Q. What does TDS mean? 

A. Total dissolved solids.  

Q. What tests were run to determine the 
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expected TDS of the leaching that might develop? 

A. They were not run properly. 

Q. Do you recall the method that was used? 

A. Did I use that word?  

Q. I'm asking you.  

A. You have to understand.  This is a new -- 

this is the first maybe tar sands proposal we've had.  

I asked for -- as I explained earlier, SPLP is an 

extraction method.  What I wanted was that they run 

this method, they would obtain water that has been in 

contact with the tails, and analyze that water for 

water parameters.  And it got garbled. 

And the lab thought they wanted to run TDS 

on the solid sample.  TDS is a water parameter.  They 

don't run as solid samples.  To dissolve solids, you 

need water.  So they were all confused, and they 

didn't know what was going on.  So -- as I told 

Barclay, we need to -- once you get tails, we test 

them properly.  We don't -- we can't -- don't have 

tails to test right now. 

Q. So you testified that this was a brand-new 

process and you were being particularly careful?  

A. Did I?  

Q. Do you agree this is a brand-new process 

and you were being particularly careful? 
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A. I was trying to come up with the best way 

to evaluate them. 

Q. And was that evaluation done?  

A. Partly. 

Q. But not completely? 

A. Not to my satisfaction, as I said.  Once 

they get tails, I would like them to do extensive 

testing.  And I think what the information we have is 

adequate to support the tailings that the 

permit-by-rule -- with that caveat that they report 

any information to us that could affect it. 

Q. Would any new determination, based on 

those new analyses, be open to public notice and 

comment?  

MR. HOGLE:  Objection, calls for a legal 

conclusion.  

THE COURT:  Sustained.  

Q. (BY MS. WALKER)  Did you admit that you 

have no expertise to review information concerning 

the potential toxicity of d-limonene?  

A. Just basic science background and knowing 

a little bit about toxicity as I've dealt with it in 

this job. 

Q. Are you a toxicologist? 

A. No. 
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Q. Do you have any expertise --

A. No. 

Q. -- that allows you to review potential 

toxicity of d-limonene? 

A. I know a little bit about it.  No, I'm not 

an expert. 

Q. And did anyone from state government 

review the information concerning potential toxicity 

of d-limonene that you know of? 

A. I know enough about toxicity that it's 

some exposure, and I feel qualified to say what 

exposure would be to this -- this particular case. 

Q. Did you testify that d-limonene is 

generally non-toxic? 

A. No.  I read that in the permit-by-rule 

definition. 

Q. Do you agree with that statement? 

A. I have not heard of people or animals 

dropping dead from being -- 

Q. That's what you based your de minimis 

determination on, then?  

A. I'm not aware of orange peels being toxic.

Q. Is that the basis for your determination? 

A. The information on the MSDS sheet. 

Q. Are you qualified to interpret the 
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information on the MSDS sheet? 

A. I said I've never heard of people dropping 

dead from orange peel poisoning.

Q. So did you base your determination on the 

MSDS sheet, then, or on the not-dropping-dead 

analysis? 

A. Both.  

Q. Both.  So are you qualified to interpret 

an MSDS sheet? 

A. I deal with toxicity somewhat.  I know 

some about it. 

Q. Did the MSDS sheet say that d-limonene 

poses a threat to the aquatic environment? 

A. Yes. 

MS. WALKER:  All right.  That's it.  Thank 

you.  

THE COURT: Thank you.  We'll reconvene 

again tomorrow.  

(Hearing recessed at 5:05 p.m.) 
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REPORTER'S HEARING CERTIFICATE

STATE OF UTAH )
)  ss.
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Reporter and Notary Public in and for the State of 
Utah, do hereby certify:

That prior to being examined, the 
witnesses were duly sworn to tell the truth, the 
whole truth, and nothing but the truth; 

That said proceeding was taken down by me 
in stenotype on May 16, 2012, at the place therein 
named, and was thereafter transcribed, and that a 
true and correct transcription of said testimony is 
set forth in the preceding pages;  

I further certify that I am not kin or 
otherwise associated with any of the parties to said 
cause of action and that I am not interested in the 
outcome thereof.

WITNESS MY HAND AND OFFICIAL SEAL this 
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____________________________
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  P R O C E E D I N G S

THE COURT:  This is a continuation of a 

de novo evidentiary hearing in the matter of Living 

Rivers' request for agency action in the PR Spring 

Tar Sands Project, ground water discharge 

permit-by-rule, Number WQ PR-11-001.

Yesterday when we left off, I believe that 

Mr. Novak was on the stand, and Ms. Walker had closed 

her questions.  And it is now Mr. Hogle's turn.  So 

we will proceed. 

I will note that we've roughly scheduled a 

lunch break at 12:00, so we'll be breaking around 

that time.  

Thank you.  

CROSS-EXAMINATION

BY MR. HOGLE: 

Q. Good morning, Mr. Novak.  

A. Good morning. 

Q. Did your involvement with the PR Springs 

project exceed the two-week period between 

permit-by-rule demonstration, which is IR-C, and the 

May 4, 2008 letter, which is IR-D? 

A. My involvement started in October 2005.  

Q. So when you reviewed the permit-by-rule 
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demonstration, did you draw on your experience with 

the project since 2005? 

A. Yes, I did. 

Q. All right.  There was some discussion 

yesterday, obviously, about the presence or absence 

of ground water.  And wouldn't you say that there -- 

a lot of effort was undertaken to locate ground water 

in the project area? 

A. Yes, I would. 

Q. And then you said yesterday that in all 

that effort, there's no evidence of ground water in 

quantities that are capable of being monitored, 

right? 

A. Are you referring to the disturbed area?  

Q. Yes.  

A. Yes, in that -- yes. 

Q. And now I want to ask you about whether 

there's any evidence of ground water in the disturbed 

area in even smaller quantities.  Okay?  And I want 

to walk you through that evidence as we've seen it.

Now, Mr. Dubuc yesterday pointed to the 

four green dots that we see on the enlarged map 

that's on the easel there, which is Figure 7 from the 

NOI, which is IR-F.  Do you recall that?  

A. Yes. 
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Q. All right.  And then he also pointed to 

that water right filing in the project area? 

A. Yes. 

Q. Okay.  And then he's also referenced 

documents which discuss those things, right? 

A. Yes.

Q. Okay.  And if we look at Mr. Lips' 

March 16, 2012 testimony, which I've got open there 

in front of you -- that is Exhibit 203.  If you go to 

pages 5, the answer at the bottom of page 5 -- the 

answer at the bottom of page 5 kind of extends to the 

next page.  

Yeah.  Mr. Lips just talks about the same 

thing, right?  

A. Yes. 

Q. Okay.  Now, let's talk about the four 

dots.  Turn to Exhibit 311, please.  

A. Here?  

Q. Yes.  Now, do you see that Exhibit 311 is 

a printout from the website of the U.S. Geologic 

Survey?  And the U.S. Geologic Survey, they know what 

they're talking about when it comes to ground water, 

right? 

A. Yes.

Q. Now, I want to read to you a section of 
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this -- this paragraph on the first page, starting 

with the words, "The upper layer of the soil."  Do 

you see that?  It's kind of five lines down from the 

top.  

A. Yes.

Q. It says, "The upper layer of the soil is 

the unsaturated zone where water is present in 

varying amounts that change over time but does not 

saturate the soil."  So you can have water, under 

ground water, that's outside of the unsaturated zone, 

right?  Are we just generally speaking?  There could 

be water there?  

A. You can -- you can have water in the soil 

that is under saturated conditions, but whether that 

is ground water in the scientific sense is a whole 

other question. 

Q. Okay.  And these four seeps -- I mean, 

four green dots, rather -- whether they're seeps or 

damp spots, I guess, is somewhat of an issue -- but 

those green dots don't necessarily reflect water in 

the saturated zone.  It could just be as you just 

described, wet soil?  

A. That's -- yes.  That's one possible 

interpretation. 

Q. It could be precipitation left over after 
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a storm event, right? 

A. Yes, or from winter snow melt. 

Q. Okay.  Now, with respect to the water 

right filing, you -- do you know that anybody can 

file a water right filing on anything? 

A. Yes. 

Q. Okay.  I could file a water right filing 

for something in the middle of I-15, couldn't I?  

A. I'm not familiar with that law, but I'll 

take your word for it. 

Q. Okay.  Let's go to Exhibit 310.  And I'm 

not sure you're familiar with this, but it is in the 

record.  And I just want to point to some language in 

Exhibit 310.  Now, Exhibit 310 is an order of the 

state engineer regarding application 49-1567, right?

A. Uh-huh (affirmative).  

Q. And that's the application number that 

relates to the light blue dot on that Figure 7 in the 

disturbed area, right? 

A. Okay. 

Q. Now, if you turn to the second page, you 

see the part that says in big bold letters, 

"Rejected?" 

A. Uh-huh (affirmative.)

Q. All right.  I'm going to read the sentence 
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above that sentence.  It says, "It is the opinion of 

the state engineer that, as filed, the application is 

not physically or economically feasible and should be 

rejected."

And then it says, "It is therefore ordered 

that -- ordered and application to appropriate water 

number 49-1567 (A69269) is hereby rejected." 

Do you see that language?  

A. Yes, I do. 

MR. HOGLE:  No further questions.  

REDIRECT EXAMINATION

BY MR. MCCONKIE: 

Q. Mr. Novak, good morning.  

A. Good morning. 

Q. I would like you to turn to Exhibit 

ES-101, which is the Ground Water Quality Protection 

Rules.  And I would like you to turn to R317-6-6.3.  

Do you see that? 

A. Yes, I do. 

Q. And what is that rule? 

A. Application requirements for a ground 

water discharge permit. 

Q. And are you familiar with this rule? 

A. Yes. 

Q. Do you use this rule in your job 
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responsibilities? 

A. Yes, I do. 

Q. When do you use this rule?  

A. This particular portion of the rule is 

when outside parties wish to get a ground water 

discharge permit, and it's a list of the information 

they should submit.  

Q. And when somebody submits -- is applying 

for a ground water discharge permit and you apply 

this rule, are -- is every requirement that's 

included in this rule required to be included in the 

application -- or every element of this rule? 

A. Many of these, for any given case, do not 

apply, and I cannot think of a single permit 

application that I've ever dealt with that each one 

of these has been addressed.  

Q. Okay.  

A. Or has been determined to be relevant. 

Q. Okay.  So it's a case by case? 

A. Yes.

Q. Even in a ground water discharge permit 

application? 

A. Yes. 

Q. What I'd like to do is go through 6.3, the 

application requirements, if this were a ground water 
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discharge permit application, and compare it to the 

information that you received for your permit-by-rule 

review.  So why don't we go through that.  

We'll go through it quickly.  We don't 

have time to go into great detail.  What I want to do 

is just kind of provide an outline of where each of 

these requirements -- how they might -- how they were 

addressed in the demonstration as far as -- as they 

were applicable with the information that you had and 

the hydrogeology of the area.  

So first of all, going down to A, that's 

just the name and address of the applicant, name and 

address of the owner of the facility. 

A. Yes. 

Q. So that was included -- that was included 

in the information you received? 

A. I don't think it's in the official record, 

but we definitely knew that.  And I believe it had -- 

at the time, it had a cover letter which had their 

name and address on it. 

Q. Okay.  The location of the facility.  C, 

"Name of the facility and the type of facility, 

including the expected facility life."  Was that 

information that you had or considered?  

A. I had that information.  I do not think 
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they gave me an expected facility life. 

Q. Okay.  How would you interpret that?  What 

would you interpret that to mean, "expected facility 

life"? 

A. From the time they start mining until they 

finish their reclamation. 

Q. Was any of that information included in 

the NOI or what was your understanding of what that 

would -- what that would be?  

A. I would just guess at what that would be, 

and I would say something on the order of ten 

years -- ten, fifteen years, but that's just a guess. 

Q. And that would be the time that it would 

take to basically extract all of the oil sands in 

that -- in that particular -- 

A. I would guess, yes. 

Q. Okay.  Okay.  Going down to D, what is the 

requirement under D, "A plat map showing all the 

water wells, including the status and use of each 

well, drinking water source protection zones, 

topography," et cetera.  Was that information 

provided to you in your demonstration? 

A. The demonstration provides a lot of that 

information in its text, and Figure 7 from the NOI -- 

this figure here provides a lot of that on a map. 
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Q. Okay.  I would ask you to go to the 

initial record.  Do you have your notebook?  

A. Yes. 

Q. And turn to Exhibit G.  Do you see that?  

A. Okay.  

Q. Okay.  So Exhibit G, that's the letter 

from Barclay Cuthbert, providing the information, 

correct, on the proposed modifications? 

A. Yes, February 2011. 

Q. I would ask you, if you turn to the back 

of that exhibit -- 

A. Okay. 

Q. Just the very back -- the last page of 

Exhibit G.  Just the very end.  Just the very end of 

the exhibit.  

A. Okay. 

Q. See that? 

A. Yes.

Q. What is that? 

A. That is Figure 7. 

Q. Okay.  So that's -- that was provided by 

the company in that February 2011 letter, correct? 

A. Yes. 

Q. Okay.  And that was something you 

considered in your review on the February 2011 
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review? 

A. Yes, I did. 

Q. Okay.  The next one is E.  Okay.  So 

that's basically all the information under D that 

would have been included in Figure 7.  That was 

included -- that was in the NOI and were also 

included in that letter.  Is there also information 

regarding that in the demonstration? 

A. Yes. 

Q. In text? 

A. In text, yes. 

Q. Okay.  Let's go to E, the "Geologic, 

hydrologic, and agricultural description of the 

geographic area within a one-mile radius of the point 

of discharge, including soil types, aquifers, ground 

water flow direction, ground water quality, aquifer 

material, and well logs."

Was that information provided in the 

demonstration?  

A. That information is contained in your 

pages of the demonstration IR-4 through 8 -- or 4 to 

8 and also IR-16 and 17. 

Q. Okay.  Going to F, "The type, source, and 

chemical, physical, radiological, and toxic 

characteristics of the effluent or leachate to be 
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discharged; the average and maximum daily amount of 

effluent or leachate discharged."  Okay.  Let's go to 

that first one.  

"The type, source, and chemical, physical, 

radiological and toxic characteristics of the 

effluent or leachate to be discharged."  Was that 

included in the demonstration?  

A. Yes.  That is described in text in pages 

IR-12 through 16 and also in lab sheets, analysis 

sheets, in pages IR-20 through 35. 

Q. Okay.  What about the average and maximum 

daily amount of the effluent or leachate discharged?  

A. That is only -- that is not directly 

addressed.  

Q. Okay.  The discharge rate -- and the rest 

of that is included in that -- those page numbers 

that you provided? 

A. Yes. 

Q. Okay.  G, "Information which shows that 

the discharge can be controlled and will not migrate 

into or adversely affect the quality of any other 

waters of the state, including the applicable surface 

water quality," et cetera.  Was that addressed in the 

demonstration? 

A. That is in the demonstration under their 
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heading, Potential -- "Demonstration of 

permit-by-rule compliance and potential for 

contaminant release."  And that's on pages IR 11 and 

IR 12.  

Q. Okay.  And H, "For areas where the ground 

water has not been classified by the Board, 

information on the quality of the receiving ground 

water sufficient to determine the applicable 

protection levels."  Was that information provided?  

A. The argument made in the demonstration is 

that there is no receiving ground water, and so 

that's, in this case, not relevant.  

Q. And you received that? 

A. Yes, I did.  That was part of the 

permit-by-rule. 

Q. How about I, "A proposed sampling and 

analysis monitoring plan which conforms to EPA 

guidance for Quality Assurance Project Plans, and 

includes a description, where appropriate, of the 

following."  What does that refer to?  

A. For ground water discharge permits, it's 

always -- there's always some kind of monitoring that 

happens.  And it's an ongoing thing, regularly 

scheduled.  And in this case, because there's no 

receiving ground water and -- on the site, that is 
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not relevant to this case. 

Q. Okay.  What about -- there's -- if you go 

down to number 5, "Measures to" -- number 5 under I, 

"Measures to prevent ground water contamination after 

this cessation of operation, including 

post-operational monitoring"?

Was that -- was that information included 

in the demonstration?  

A. That, in this case, would involve 

reclamation of the site to prevent excess 

infiltration of precipitation, and that is addressed 

in the NOI. 

Q. Okay.  What about -- and then, "Monitoring 

well construction and ground water sampling."  Would 

that be applicable? 

A. Because there's no receiving ground water 

and no monitoring, that is not applicable. 

Q. Okay.  Going to down to J, "The plans and 

specifications relating to construction, 

modification, and operation of discharge systems."  

Is that information included in the demonstration?  

A. To the extent that that applies in this 

case, that is addressed on pages IR-11 and 12.  

Q. Okay.  "The description of the ground 

water most" -- this is K.  "The description of the 
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ground water most likely to be affected by the 

discharge, including water quality information of the 

receiving ground water prior to discharge, a 

description of the aquifer in which the ground water 

occurs, the depth to the ground water, the saturated 

thickness, flow direction, porosity, hydraulic 

conductivity, and flow systems characteristics."

Was that included in the demonstration?

A. To the extent it's applicable in this 

case, as addressed, and their description of the Mesa 

Verde aquifer.  And that is on page IR-7. 

Q. L, "The compliance sampling plan, which in 

addition to the information specified in the above 

item I, includes, where appropriate, provisions for 

sampling of effluent and for flow monitoring in order 

to determine the volume and chemistry of the 

discharge onto or below the surface of the ground and 

a plan for sampling compliance monitoring points and 

appropriate nearby water wells."

And then that has -- it looks like it has 

five subparts to that.  Was the information in the 

demonstration included on that?  

A. Because we have not been able to find any 

saturated zone that was capable of being monitored at 

the site, that is not applicable in this case.  
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Q. Okay.  What about M, "A description of the 

flooding potential of the discharge site, including 

the 100-year flood plain and any applicable flood 

protection measures"?  Is that something that was 

addressed in the demonstration?  

A. It was partly addressed in the 

demonstration on page IR-11.  It talks about, 

"Temporary stockpiles of raw or processed tar sands 

would be protected from storm water run-on," and, 

"Berms would be used to control what runoff is 

produced from local precipitation."  And it's also 

addressed in the NOI. 

Q. And are you satisfied with the information 

that was provided on that particular point? 

A. Yes. 

Q. N, "Contingency plan for regaining and 

maintaining compliance with the permit limits and for 

re-establishing best available technology as defined 

in the permit."  Would that apply in this case? 

A. Permit limits are defined based on 

existing ground water quality, and there's a whole 

methodology in regulations to do that.  And as 

there's no existing ground water that we could 

identify at the site to do that task, this does not 

apply. 
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Q. Okay.  O, "Methods and procedures for 

inspections of the facility operations and for 

detecting failure of the system."  

A. To the extent that that is applicable to 

this case, that's addressed on page IR-17, "When pit 

excavations begin, visual monitoring for the presence 

of intercepted ground water will be performed 

routinely."

Again, if it appears that ground water has 

been intercepted, Earth Energy will cooperate with 

DWQS to further investigate this issue. 

Q. Why is that important for you for this 

permit-by-rule -- important information?  

A. It goes back to the -- our disclaimer at 

the end of the permit-by-rule statement that says if 

additional information is uncovered that adds or 

contradicts these assumptions we make in making this 

permit-by-rule, they need to notify us of that and it 

will be reevaluated based on that. 

Q. Okay.  P, "For any existing facility, a 

corrective action plan or identification of other 

response measures be taken to remedy any violation of 

applicable ground water quality standards," et 

cetera.  Is that -- 

A. This is a new facility and not an existing 
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facility.  That does not apply. 

Q. Q, "Other information required by the 

Executive Secretary."  What does that refer to? 

A. That's on a case-by-case basis, and I 

can't, at this point, think of anything that's 

required here. 

Q. Okay.  R, "All applications for a ground 

water discharge permit must be performed under the 

direction, and bear the seal, of a professional 

engineer or professional geologist."  Was that done 

in this case? 

A. On page IR-17, it is the Professional 

Geologist's Seal of Robert Bayer. 

Q. Okay.  What -- that is in the initial 

record, Exhibit C of the initial record, which is the 

demonstration? 

A. Yes, page IR-17. 

Q. And IR-17 is the -- the end of that 

demonstration, right, right before the references? 

A. Yes. 

Q. And Robert Bayer -- who is Robert Bayer?  

A. He is -- works for JBR Consultants.  He's 

a professional geologist. 

Q. What does that seal represent?  Have you 

seen a seal like that before? 
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A. Yes, I have.  I'm a professional 

geologist. 

Q. And when you see a report which is stamped 

like that by a professional geologist, does that 

mean -- what does that mean to you when you receive a 

report stamped by it? 

A. He is stating his professional credentials 

on the veracity of information on this report. 

Q. When you receive a document that's stamped 

by a professional geologist, does that give you any 

degree of confidence in what you're receiving? 

A. Yes.  It's quite a burden on the person 

sealing that or putting his seal on that.  It could 

ruin his livelihood if it was submitted false 

information. 

Q. And S, "A closure and post-closure 

management plan demonstrating measures to prevent 

ground water contamination during the closure and 

post-closure phases of an operation."  Was that 

included in the information you received?  

A. In this case, that would refer to 

reclamation and re-vegetation of the site, which is 

key to preventing an excess of infiltration of 

precipitation into the closed mine workings.  And 

that is addressed in great detail in the NOI. 
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Q. And what pages in the NOI is that 

referenced?  

A. It's referenced in the NOI on page IR-215 

through -- to IR-218.  And I'm sure there's more in 

the NOI because they go into that in very great 

detail. 

Q. Okay.  

MR. MCCONKIE:  Thank you.  

RECROSS-EXAMINATION

BY MR. DUBUC: 

Q. Mr. Novak, good morning.  

A. Good morning. 

Q. Just a couple questions.  Who monitors -- 

excuse me.  Do you monitor in the context of a ground 

water permit before and after testing at a single 

down-gradient site?  

A. I'm sorry.  I don't understand the 

question.  

Q. In the context of a ground water permit, 

is it possible to set up monitoring that occurs 

before and after operation at a single down-gradient 

site? 

A. Yes. 

Q. Okay.  Figure 7, who provided that figure?  

A. I believe it's JBR.  
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Q. Did you deem that to be accurate for the 

purposes of your review? 

A. It's what information we have.  

Q. Okay.  As you were going through the list 

of things that you would consider in terms of the 

possible ground water discharge permit application, 

you talked about K, where it talks about including 

water quality information and receiving ground water.

And you said that you only considered the 

Mesa Verde information.  Is that -- that was the only 

information provided; is that correct?  

A. The whole argument made by the 

demonstration is that there is no receiving ground 

water.  I did not really directly consider the Mesa 

Verde to be receiving ground water.  I considered it 

to be closest to ground water. 

Q. Okay.  So you -- there is no -- you felt 

there was no need whatsoever to do any background 

investigation into -- 

A. I did. 

Q. Okay.  

A. That's why I sent our monitors out to 

sample those seeps.

Q. On that one day? 

A. Yes.
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Q. In late June 2008? 

A. Yes. 

Q. Okay.  Yet, you assume Figure 7 to be 

accurate; is that correct? 

MR. HOGLE:  Objection, asked and answered.  

THE COURT: Sustained.  

Q. (BY MR. DUBUC)  So assuming that Figure 7 

is correct and there were evidence of seeps, you 

didn't feel it was appropriate to monitor those seeps 

on a periodic basis to confirm or deny the accuracy 

of Figure 7?  

A. I concluded that this is fairly soon after 

the spring runoff, and if they are not flowing in -- 

on June 24th, they're not likely to be flowing except 

when the site is inaccessible in winter.

Q. Okay.  You're not sure what June 24, 2008 

looked like in terms of -- relative to snow melt that 

year?  That was your testimony yesterday; is that 

correct? 

A. You mean by actually examine the site?  

No, I have not. 

Q. Okay.  Let's talk about a contingency plan 

for a second.  Do you feel it would be appropriate to 

have a contingency plan in place should your 

assumptions be incorrect in this case?  
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A. I would have to demonstrate the 

assumptions are incorrect first. 

Q. So you assume that the assumptions are 

correct for purposes of this? 

A. Based on the information we have at this 

point, at the point that it was -- the document was 

sent out. 

Q. Okay.  And in O you talked about 

inspections.  You said that visual inspections would 

be carried out; is that correct? 

A. I have to refer back to -- yes.  

Q. Okay.  Do visual inspections enable you to 

detect issues of contamination beneath the surface? 

A. Explain that better.  

Q. Can you see beneath the surface to 

determine if there has been a contamination different 

than you assumed? 

A. No. 

Q. Okay.  Are there ways of detecting that?  

A. If there was ground water to monitor, 

there would be ways. 

Q. Are there ways of detecting that in the 

absence of ground water in terms of -- 

A. If there's no ground water, it won't be 

contaminated.
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Q. Are there ways to detect leakage, for 

instance, in a situation -- say a -- you have a pit 

that's lined.  Can you install monitors to detect the 

leakage that you -- that has occurred? 

A. It depends how you define a pit.  We 

have -- we have permits that -- 

Q. Well, let me just be to the point.  If you 

have a pit and it's lined, can you put a monitor 

beneath that liner to determine if that pit is 

leaking?  

A. That's another case where I -- it's not 

appropriate to answer yes or no.  I'd have to give an 

explanation. 

Q. Can you monitor beneath a liner in a pit?  

Is it possible technically to do that?  

A. I cannot answer yes or no.  I'd have to 

describe. 

MR. DUBUC:  Could I get a yes or no 

answer, your Honor, please?  

THE COURT: I would like to know, how 

would you briefly describe -- what do you want to 

say?  

THE WITNESS:  It would depend on the type 

of liner that this facility has.  I would cite the 

example of a permit that we have existing that has 
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a -- actually, a triple-lined liner underneath, three 

flexible membrane liners.  And we can be absolutely 

certain, if there's no leakage in between the second 

and third liner down, that there's no leakage from 

that pit.  

In that case, it would be a valid 

monitoring.  All other cases other than that, there 

would be some uncertainty involved. 

Q. (BY MR. DUBUC)  But you do have a way of 

detecting that leakage in between those liners?  

A. In a triple-lined pond, yes.

Q. Double-lined pond?  

A. Triple.

Q. In a double-lined pond, in between the 

layer, can you detect -- 

A. Not with total certainty. 

Q. But there is technology to determine 

whether -- 

A. Not with total certainty. 

Q. With any certainty? 

A. With some certainty. 

MR. DUBUC:  Thank you.  

RECROSS-EXAMINATION (Cont.)  

BY MS. WALKER: 

Q. Mr. Novak, you talk about future 
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monitoring of tailings; is that correct? 

A. Can you say where I said that?  

Q. Just moments ago you were talking about 

you were going to ask Oil Sands to do -- 

A. Okay.  Yes.

Q. -- future monitoring -- 

A. Right. 

Q. Now, in the record, didn't they do lab 

tests on tailings? 

A. Yes, they did. 

Q. And those were from Asphalt Ridge? 

A. As I recall, not all of them, but most of 

them were. 

Q. Right.  And so couldn't those tests be 

done on Asphalt Ridge tailings?  

A. They were.  

Q. Okay.  Those future tests? 

A. I specified that I would like them from PR 

Springs.

Q. So they can't be done on Asphalt Ridge 

tailings?  

A. I'm not certain what you mean by "can" 

or -- 

Q. So are you saying that tests done on 

Asphalt Ridge tailings aren't indicative of the 
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impact of the tailings on ground water? 

A. There may be some slight chemical 

differences between those two sites, and that's the 

uncertainty I wish to address by having them run on 

PR Springs tailings.

Q. Okay.  Is that monitoring requirement in a 

permit or these future lab tests requirement in a 

permit? 

A. We are not issuing a permit in this case. 

Q. Right.  In fact, so what makes that 

binding?  

A. It's under that disclaimer we had in the 

permit-by-rule situation that -- in the determination 

letter that we need to be informed of future -- if 

future knowledge changes any of those factors.

Q. Isn't the fact that you need to put these 

sorts of requirements indicative of the need to have 

a permit?  

A. No.  

Q. Okay.  

MS. WALKER:  Thank you.  

MR. HOGLE:  I have no questions.  

MR. MCCONKIE:  Just one question. 
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FURTHER REDIRECT EXAMINATION

BY MR. MCCONKIE: 

Q. We talked about that disclaimer language 

in -- that you put at the end of a permit-by-rule 

letter.  

A. Yes.

Q. Does that give you the ability to place 

requirements on the facility that you're permitting 

by rule to gain information?  

A. I'm not certain if it legally does; but in 

practice, it does.

Q. Okay.  So let's say that you asked U.S. 

Oil Sands that they needed to do something to provide 

you with some information regarding -- in connection 

with a permit-by-rule, and they said -- they told you 

to jump in the lake.  What could you do?  What could 

your recourse be? 

A. We could tell them the permit-by-rule no 

longer applies and they need to submit more 

information. 

Q. Okay.  

MR. MCCONKIE:  Thank you.  

THE COURT: The witness is excused.  

MR. DUBUC:  Your Honor, before we start 

with Mr. Lips' testimony, we have a little bit of 
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housekeeping in terms of some of the exhibits -- in 

terms of some of the exhibits that Mr. Lips is going 

to refer to, because they were provided by the 

company under the recent inspection, we'll use for 

illustrative purposes. 

However, they are of some sensitive 

nature, and I think the company would prefer -- and 

we would agree -- that they are not appropriate for 

public viewing.

Now, Mr. Lips will discuss those, and we 

can either do that in camera outside of the record, 

which we're comfortable with or we could refer to 

them, pass around copies that are only reviewed by 

counsel and yourself, but not in the record. 

And I'm not quite sure how the other 

parties feel about it or how you feel about it, so 

I'll pass the mic to Mr. Hogle. 

MR. HOGLE:  They're not going to be 

admitted as exhibits.  I think we've all agreed to 

that.  They're going to be used for purposes of 

helping Mr. Lips illustrate his testimony.  And they 

won't be videotape recorded and they won't be live 

streaming, but I think that still enables them to do 

what they want to do by way of illustrating Mr. Lips' 

testimony, at least that's my understanding. 
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THE COURT: So are you requesting that we 

close the live stream?  

MR. HOGLE:  No, because we're not going -- 

they're not going to be blown-ups or enlargements. 

THE COURT: So he will just look a those 

himself?  

MR. HOGLE:  And they'll be given to your 

Honor, counsel, and witness table.  And that's it.  

THE COURT: That's fine.  

MR. DUBUC:  Okay.

      ELLIOT LIPS,

called as a witness, being first duly sworn, 

was examined and testified as follows: 

DIRECT EXAMINATION

BY MR. DUBUC: 

Q. Please state your name.  

A. Elliot Wayne Lips.

Q. Where are you employed? 

A. Great Basin Earth Science. 

Q. Would you please provide a brief summary 

of your education and work experience? 

A. I have a bachelor's degree in geology and 

physics, a master's degree in geology.  I've been 
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employed as a geologist for 29 years with the U.S.  

Geological Survey, was an adjunct associate professor 

at the University of Utah, consulting in private 

industry, a licensed professional geologist in the 

State of Utah. 

Q. As a way of summarizing your testimony, 

I'd like to go through some of the points in a more 

conversational way than you've outlined in your 

written testimony.  What's ground water? 

A. Ground water is water that occurs below 

the surface. 

Q. How does water get into the ground?  

A. The source is from precipitation, 

rainfall, or snow melt.  And some will be lost at the 

surface to either surface water runoff or evaporation 

or transpiration by plants, and some will infiltrate 

into the ground and become ground water. 

Q. Okay.  Can you show us how this works?  

A. Sure.  I have an illustration of a typical 

porous medium, and this could be soil or rock or 

tailings.  I'll probably refer to it as soil; but in 

the general sense, what I'm going to talk about 

applies to all coarse materials.  

It consists of solid particles.  And in 

between those solid particles is space, which is 
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referred to as pore space.  That can be filled -- 

that pore space can be filled with either air or 

water, as I've shown here.  Right now it's also 

filled with air. 

And that's one measure of the soil is the 

porosity, is the pore space.  As precipitation falls 

on the ground surface, some will run off the surface, 

water runoff, some will be lost in transpiration by 

plants, some will be lost to evaporation.  And some 

water will infiltrate into the ground surface and 

flow in the pore spaces.  So we have infiltration.

As additional water from precipitation is 

added to the soil -- and some of this water will 

adhere to the soil particles, so it will be bound up 

in these soil particles.  As additional water -- pore 

water that can be bound to the soil particles is 

added to the soil, it will seep down. 

And for illustrative purposes, I've shown 

a layer at the bottom here with lower permeability.  

So this would tend to stop the downward migration of 

water or slow it down.  Then you'd start to 

accumulate water in the pore spaces.  This becomes 

saturated.  And all that means is that all of the 

pore space is filled with ground water.  So this is 

saturated with ground water.
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This zone where the ground water occurs is 

an aquifer.  Aquifer refers to the geological 

material or the soil or rock.  It is described by, as 

I said, porosity, permeability, its thickness, its 

aerial extent.  Permeability is a description of how 

easily water flows through it. 

A perched aquifer in the case of assuming 

that you have a low permeability layer that was not 

saturated and then at some depth you had another 

saturated layer -- say this was receiving recharge 

from some higher-up or further-away area.  Then this 

aquifer up here would be a perched aquifer.  

And the area between the saturated zone 

and the ground surface is called a vadose zone. 

Q. What is field capacity?  

A. Field capacity is the water content that 

remains in the soil, that's adhered to the soil 

particles after all water that can drain by gravity 

has drained through it.  So in my illustration, it 

would be this water up here. 

Q. Okay.  

A. And if you add any more water to that, 

once the soil is at field capacity, it will drain 

through the soil. 

Q. What's free draining?  
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A. Free draining is a property of the soil 

and that describes the ability for water to drain 

easily through the soil. 

Q. Okay.  How does free draining relate to 

field capacity? 

A. Well, free draining is a property -- as I 

said, is property of the soil.  That just means it 

has the capacity for water to drain through it 

easily.  Field capacity describes the actual moisture 

content, where all of the water that can be bound to 

the soil particles is, and then any additional water 

that drains through it. 

Q. If soil is free draining, does that mean 

that water is actually draining from it? 

A. No.  It just means that it has a capacity 

for water to drain through it.  It may not 

necessarily mean that there's water draining.  That 

depends on the amount of water available. 

Q. Do you have an opinion on whether or not 

the waste stream from the PR Springs mine will be 

free draining?

A. It's my opinion that the tailings will be 

free draining, and that's based on a couple of lines 

of reasoning.  

The information in the record describes 
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the tailings as being primarily sand material, 80 to 

85 percent sand material, with 15 to 20 percent 

fines.  Material of that size will have sufficient 

porosity and permeability that water will flow 

through it easily, and so, therefore, it would be 

free draining. 

In addition, there's some description of 

the tailings being placed in piles after the 

filtration process, and any water that drains from 

them will be collected and recycled.  This is -- or 

placed in the pits or dumps. 

And, again, that doesn't mean that there 

will be water draining from them.  It just means they 

have the capacity.  And so they would be free 

draining.  They have the capacity for water to move 

easily through them. 

Q. Do you have an opinion on whether or not 

the waste stream from the mine will be at field 

capacity?  

A. Based on the information that's provided 

in the record, I believe the tailings will be near 

their field capacity. 

Q. All right.  Let's turn to the mine itself.  

Is there ground water present at the mine site? 

A. Yes.  There is abundant references in the 
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record that describe seeps or springs, that provide 

evidence of shallow, perched ground water in isolated 

sand stone lenses, in some cases.  And that's, again, 

throughout the record.  

Q. What's a seep or a spring? 

A. A seep or a spring is a point on the 

ground surface where ground water discharges.

Q. What's the difference between them? 

A. The only difference is the flow rate.  

Generally, spring -- seeps are smaller than springs, 

generally less than one gallon per minute.  Seeps are 

greater than one gallon per minute. 

Q. Sorry.  Say that again.  

A. Seeps are less than one gallon per minute 

and springs are greater. 

Q. Thank you.  Can you explain what that 

means?  

A. Well, say you're out on the ground and you 

identify a seep or a spring, and you have a -- say, 

one-gallon milk jug.  And you collect all of the 

water that's coming out of the ground into that milk 

jug.  If it took 30 seconds to fill, that -- you 

could determine the flow rate.  It would be two 

gallons per minute. 

Q. So even a seep is a large amount of water? 
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A. Sure.  You know, again, just take a -- an 

example of a seep that's only flowing at half a 

gallon a minute.  That may seem like a small amount, 

but you have to remember that this is occurring 

continuously, at least during some parts of the year, 

perhaps the whole year. 

So if you had a half a gallon a minute, 

you could fill, you know, a five-gallon bucket in ten 

minutes, or maybe another way of thinking about this 

is, you know those blue water storage containers?  I 

think they're 55 or 60 gallons.  You can fill that in 

a little less than two hours.  So that's a lot of 

water. 

Q. Figure 7 is up there on the board.  Would 

you explain some of the features that you see on 

Figure 7?  

A. Yeah.  I won't go into a lot of detail.  

This has been used a lot.  The affected area where 

the mining disturbance will take place is this area 

within the black line.  The lease area is within this 

orange line.  

There are several water features that are 

mapped on here.  That's what this figure title is, 

Water Features.  Some USGS identified springs.  There 

are some water rights that are in the darker blue dot 
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with the numbers next to them, and there are some 

seeps that were identified in the field. 

Q. Okay.  In your testimony you talk about 

some of the geologic formations and members out there 

in that area.  Can you explain how that information 

fits together?  

A. Yeah.  Probably the easiest way to do this 

is I have a diagram of a cross-section that goes 

through the pit area, starting on Seep Ridge down 

towards this tributary.  This is the main canyon.  

This is the main canyon watershed, and there's some 

tributaries that extend up into and towards the 

affected area.  

And so I have a -- a cross-section that I 

prepared going from approximately northeast to a 

southwest direction to the pit area. 

And the scale on here, this is just rough 

for illustration.  The scale is approximately 

400 feet.  And the vertical -- the horizontal scale, 

approximately 4,000 feet in the drawing I've shown.  

The main canyon watershed, again, would be in this 

location here, Seep Ridge Road.

The geologic information I put on here 

came from Figure 5, which was submitted with the DOGM 

NOI and, I believe, with -- to DWQ.  That figure, 
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which was from a 1988 map, shows the Douglas Creek 

formation as the bedrock formation that outcrops at 

the surface in this area.  They do show that in the 

bottom of the main canyon the contact with the 

Wasatch formation.  

The Douglas Creek is -- consists of 

sediments that were deposited in broad river 

floodplains or deltas as the rivers flow into shallow 

lakes.  And so what you tend to find are a mixture of 

sediments, some that are fine-grain, either siltstone 

or claystone, that would represent the overbank 

deposits.  And you find lenses or some discontinuous 

sandstone deposits that represent the former stream 

channels. 

And I've showed those schematically here.  

These lenses with the dots in them represent the 

sandstone, and then the lower permeability, which -- 

and it's important to stress that these are not 

impermeable.  They're just lower permeability than 

the sandstone, meaning that it just takes a little 

bit longer for water to flow through them.  

Just by way of illustration, the way that 

water gets into these sandstone layers is from 

precipitation, as I've shown in my previous diagram.  

Some, again, does get lost to surface runoff or 
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transpiration.

Water will migrate into the subsurface, 

where it gets into the sandstone layers, because they 

typically have high porosity.  They can store ground 

water.  They can become saturated. 

Q. And are those perched aquifers?  

A. Yes.  These would be perched because they 

sit above layers that are unsaturated -- or the Mesa 

Verde formation in aquifers that is recurred about 

1500 to 2,000 feet below the ground surface, so these 

would be perched aquifers. 

Another way that water can get in here is 

through fractures in the ground surface.  So this 

slow infiltration of precipitation is one way.  

Another way is if you have fractures, then water will 

travel very quickly into the subsurface.  And, in 

fact, some of the geologic reported fractures in the 

logs. 

Q. And so where would seeps and springs be on 

that illustration?  

A. Well, these perched aquifers -- if they're 

saturated, daylight -- because the topography is a 

bit incised by the main canyon's tributaries, you 

will have points, as I said, on the ground surface 

where there is discharge of water from the saturated 
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portions of these aquifers, and these would be the 

seeps and springs.  

Q. Does there have to be a saturated zone in 

order to discharge in a seep or spring? 

A. Yes.  There has to be at least some part 

of it saturated.

Q. Okay.  And do they -- do the seeps and 

springs flow all the time? 

A. Not necessarily.  They may flow only for 

short periods of the year during the -- or 

immediately after the snow melt.  They may not flow 

at all during dry years. 

Q. What are those types of seeps or springs 

called? 

A. Those are the intermittent or ephemeral. 

Q. Is it your opinion that the evidence of 

seeps and springs in the area of mine represents 

zones of saturation that are perched aquifers? 

A. Absolutely. 

Q. How would the ground water be impacted by 

the mining operation? 

A. Well, on the proposed north pit or the 

main pit on here -- and, again, understand that this 

is just for illustrative purposes.  It's not intended 

to be the exact geometry, but -- starting here at 
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Seep Ridge Road, the pit would extend down about a 

100 to 150 feet, approximately, as shown here.

And so the impact to the seeps and springs 

are twofold.  First, where the mining has removed the 

in-place geologic materials that these perched 

aquifers that did supply waters to seeps and 

springs -- that would be a complete elimination of 

ground water source. 

And second, after the area is mined and 

these are backfilled -- the pits are backfilled with 

tailings -- so, you know -- I'm not going to draw it 

here -- but you backfill all this with the tailings, 

you're still going to have precipitation falling on 

the area that's going to seep through the tailings 

and down to -- into the underlying aquifers.

And any contaminants that are carried with 

that migrating ground water will contaminate these 

aquifers, which potentially daylight as seeps or 

springs.  

Q. And would you explain that seepage through 

the tailings, please?  

A. Yeah.  The -- again, the tailings -- seeps 

through tailings would be controlled by two things:  

One is do they have the capacity of water to move 

through them?  Because of the generally coarse nature 
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of sand-sized particles, mostly, some finer material, 

that material would have sufficient porosity and 

permeability for water to move through them. 

The only other necessary condition is 

would there be a sufficient supply of water?  And the 

evidence for that is, you know, just look at the 

situation today, that there is sufficient 

precipitation currently falling on the area to 

recharge these aquifers, to saturate them and provide 

flow to seeps and springs. 

And it's not just these -- the ones that 

are adjacent to the mine area.  All of those that are 

shown on Figure 7 illustrate that precipitation in 

this area is enough to recharge ground water.  And 

that's discussed in the published literature as well. 

Q. In your testimony, you address the issue 

of high level of transpiration and annual 

precipitation.  Does the average evaporation of the 

area matter?  

A. It doesn't.  And it's really important to 

explain this.  The reported numbers in the literature 

are 36 inches evaporation -- annual evaporation is 

lake evaporation.  That's the potential.  So what 

that means is if you had a lake, a standing body of 

water, you could evaporate 3 feet of water off of it. 
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But that doesn't mean -- and it does -- it 

should not be taken to be the actual evaporation.  

You have to think about this.  Evaporation, that's an 

annual over the whole year.  Well, the precipitation 

isn't evenly spread out through the whole year.  It 

comes in discrete time periods, for a couple of weeks 

during the snow melt season.  

And, by the way, that's at a time of year 

when evaporation is going to be very low, so you're 

not going to lose very much water, or you get a 

short-term summer thunderstorm.  You may get one or 

two inches of rain in less than 24 hours.  You 

typically can't evaporate very much of that water in 

that time period, you know, a small fraction of an 

inch. 

And so on an annual basis, there is still 

a net flow of water that infiltrates into the ground 

surface, regardless of this potential lake 

evaporation.  And it's silly to compare the two and 

say that because the evaporation is three times the 

annual precipitation, there will be little or no 

infiltration into ground water.  That's just not how 

the hydrologic cycle works. 

Q. Does the initial moisture content of 

tailings affect the seepage of water through the 
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tailings?  

A. The only effect the initial moisture 

content will have is how long it takes for the 

tailings to be saturated by precipitation and then to 

flow out the bottom.  There's sufficient moisture 

from precipitation.  So in reality, the initial 

moisture content will only change that time by a very 

small amount. 

Q. In your testimony, you speak about the 

exploratory drilling that U.S. Oil Sands conducted in 

2011.  Can you explain why you stated it was 

insufficient to quantify ground water resources in 

the area of the mine? 

A. The 2011 drilling logs provided no 

information on the presence or absence of ground 

water.  And as such, you cannot conclude that ground 

water is not present, as DWQ and U.S. Oil Sands have 

done. 

Q. What's your experience with drilling? 

A. In the course of my professional career, I 

have drilled several hundred holes, supervised the 

drilling/geologic logging of several hundred holes, 

including a variety of drilling methods, including HQ 

coring, which, according to the information that was 

provided to us, is the drilling method that was used 
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for the 2011 drilling program at PR Springs. 

Q. What did your initial review of the 2011 

drilling program lead you to conclude? 

A. Well, first, with regard to the 

instructions that were given to the drillers -- and I 

just want to reference my pre-filed supplemental 

testimony so I don't -- I just want to get the 

language correctly.

They were instructed to observe any 

evidence -- sorry, any artesian or obvious water 

bearing formations; in other words, a lot of water.  

They weren't told to look for, and they may not have 

been looking for, small quantities of ground water.

Regardless of what they were told, again, 

the logs, the information that was recorded at the 

time of the drilling, simply do not contain 

information one way or another on the presence or 

absence of ground water -- shallow ground water. 

Q. Is it possible to drill through a zone of 

saturation and not know it?  

A. Absolutely.  It's not only possible, it's 

likely, depending on the type of drilling method and 

the type of fluids that are used for recirculating 

the cuttings and for cooling the bit.  First of all, 

HQ coring is -- the diameter of the core is two and a 
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half inches.  So as you're drilling down through an 

aquifer, you only have a very small area that's 

exposed to the aquifer that water could even get into 

the hole. 

And second of all, with HQ -- 

MR. HOGLE:  Your Honor, I object.  He's 

not summarizing his testimony; he's expanding on it.  

This isn't in his testimony. 

THE COURT: I'm going to overrule that.  

That's -- you have latitude to go ahead. 

Q. (BY MR. DUBUC)  Proceed, please.  

A. HQ coring is done by advancing casing; and 

as you go down, you're advancing casing with a steel 

pipe, which is a solid pipe, and that effectively 

seals off the geologic materials from the hole.  

So there are limitations with HQ coring 

for the -- the size of the exposure to the potential 

aquifer and the amount of time.  You may drill 

through that in a couple of minutes.  In addition, if 

there -- if you're adding water for cooling the bit, 

even a small amount of water that's required to keep 

the bit from burning up can make it difficult to 

detect small quantities of water. 

Using foam or air as a circulation fluid, 

again, you may not detect small quantities of water.  
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And in particular, if you're using water to 

recirculate the cutting, they're virtually -- it's 

very difficult, if not impossible, to keep track of 

the amount of water that you're putting into the hole 

and the amount of water that's coming out, that you 

would easily drill through and not detect small 

quantities of water. 

It's been my experience several times 

where I've gotten cores, looked at it, and I've 

identified a layer that has potential to be an 

aquifer.  And I've gone over and asked the driller, 

"Hey, did we get any water in that last zone?"  And 

they just say, you know, "We don't have any way of 

knowing."  

So even if the geologists and the drillers 

were instructed to detect small quantities of water, 

it just may not have been possible. 

Q. Did the company recently provide you with 

additional opportunity to review the 2011 drill logs?  

A. Yes.  I was given two hours on Monday 

the -- May 14, 2012. 

Q. And what was the purpose of that review? 

A. The purpose was to inspect the logs and 

see if there were layers of -- geologic layers that 

contain sandstone that could be potential aquifers.  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

264

So specifically, I was looking for sandstone layers 

that were not -- that didn't have bitumen in them or 

that were otherwise cemented and -- because these 

could have potentially high porosity and permeability 

and could contain ground water.  

Q. Okay.  I've passed out to counsel and to 

the Judge copies of R-56 and R-75 

A. I don't have 56. 

Q. It's the second -- 

A. Okay.  

Q. What did you -- oh, go ahead.  

A. Well, first of all, R-56 -- let's look at 

R-56.  This is typical.  It's a good general log for 

discussion purposes of the geology in the area.  I 

just want to reference a couple of things.  If you 

look at pretty much the middle of this log, you see a 

column that has depth recorded, starting at the 

surface, 10 feet, 20 feet, 30 feet, et cetera. 

And at the far right-hand side, you have 

the lithologic description.  And I would just point 

your attention to the zone that's about 30 to 60 feet 

down.  It's described as very coarse to medium-grain 

sandstone, green, moderately sorted, fining upward. 

And the upper ward of that, there's a few 

feet at the very bottom that have oil staining in the 
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notes and then show graphically the left of the scale 

log.  This is the type of sandstone that I was 

looking for in my logs that did not contain bitumen.  

There's no report of anything that would, 

essentially, fill that pore space with either bitumen 

or otherwise cement it.  

So these have high porosity and 

permeability.  I excluded looking, as I said, at any 

of the sandstone layers that had bitumen; for 

example, the one further down in the log.  

Q. What did you conclude based on your recent 

review of the logs as a whole?  

A. I inspected the logs at 55 of the borings 

that were done in the area of the initial pits, and 

41 of those logs contained one or more of these 

sandstone layers that could contain ground water.  

Due to time restrictions, I could only go through -- 

only had time to go through 22 of the series that 

were drilled in the larger lease area.  

Twenty-one of those had similar sandstone 

layers.  So 75 percent and 95 percent of the drill 

holes had sandstone layers that could potentially 

have ground water in them. 

Q. How did your analysis of the drill logs 

compare to Mr. Bayer's?  
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A. Well, the ubiquitous occurrence of these 

sandstone layers that have high porosity -- again, 

the pore space is not either partially or fully 

saturated in the bitumen or otherwise cemented -- is 

at odds with what Mr. Bayer has asserted regarding 

the sandstone layers and potential as aquifers.

Q. So if drilling all these holes isn't 

sufficient to determine whether or not ground water 

is present in the area of the mine, what does it 

take? 

A. Well, that's easy.  What should have been 

done, and what's the standard of the industry, is to 

install monitoring wells.  And this is something that 

I have, you know, done for several hundred -- several 

hundred times in the last 27 years.

When you're doing an investigation for 

ground water and you can't identify it, if it's not 

possible to identify ground water as you're drilling, 

is to convert that open hole into a monitoring well.

And it's really simple.  You have the 

hole, it's drilled.  You just insert a PVC pipe 

that's slotted so water can get into the pipe in the 

areas -- if you identify that, you have a 

potential -- like this zone from 30 to 60 feet in 

R-56 -- water can get into that.  And then the upper 
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30 feet would be solid PVC pipe.

You seal it so surface water can't get in.  

You measure the water level, and you may have some 

water left over from drilling.  You come back a week 

or two later.  If the water level of the hole has 

gone down, you insert the -- if it's gone down, you 

know there's no water in that zone.  The water from 

the well is run out.  If the water levels run up -- 

has come up, that means that water is entering the 

well. 

So -- and it only costs a couple hundred 

dollars in materials.  

Q. Would the time of year be relevant when 

you conduct this, especially out in this area? 

A. Yeah.  Water levels will fluctuate during 

the time of year, but -- and there may be times when 

it's unsaturated, so you would come back and 

monitor -- even if you didn't find water, you would 

definitely come back later because it may just take a 

while for water to flow in or may be some seasonal 

fluctuations. 

But it's really important.  You can answer 

definitively whether or not water is present in these 

aquifers, in these zones, that are potentially 

aquifers -- which, again, ubiquitous in this area, as 
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evidenced by drill logs.

Honestly, I don't understand why U.S. Oil 

Sands didn't do this.  They've spent I don't know how 

much -- several hundred thousand or more on the drill 

holes -- why they wouldn't have spent a couple 

hundred dollars more to insert some PVC, open sand 

pipe, and monitor ground water in these potential 

zones.  

Q. Let me ask you just a few more questions 

since we're short on time.  Will there be 

infiltration of precipitation even with reclamation?  

A. Yes.  And the reclamation will be 

approximate the present vegetation.  The soils will 

either be less permeable or more permeable -- sorry, 

less permeable -- let me back up.  The soils will 

be -- water will flow through them easier than the 

exposed bedrock.

So even with reclamation, there will still 

be sufficient water after evaporation and loss to the 

plants for water to infiltrate through the soil cover 

into the tailings after reclamation. 

Q. Is it possible to reduce -- is it possible 

that efforts to reduce surface runoff of infiltration 

would actually increase -- excuse me.  Let me start 

again.  
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Is it possible that efforts to reduce 

surface runoff would actually increase infiltration 

into, for example, mines and the waste dumps?  

A. Sure.  You know, you can't have it both 

ways.  If you are going to try to keep surface water 

from running off after a rainfall or snow melt event, 

by changing the topography of the slope so it doesn't 

run off the ground surface instead, you know, ponds 

or collects in the reclaimed surface of the dumps or 

pit, then that just means you're going to have more 

infiltration of water into the tailings. 

MR. DUBUC:  That concludes Mr. Lips' 

testimony.  For housekeeping purposes, is it 

necessary for me to move to admit his testimony?  Did 

we agree that that was not necessary? 

THE COURT: Let the record reflect that 

the testimony is admitted into the record. 

MR. DUBUC:  Thank you.  I offer him for 

cross-examination.  

CROSS-EXAMINATION

BY MR. HOGLE: 

Q. It's still morning.  Good morning, 

Mr. Lips.  

A. Good morning, Mr. Hogle. 

Q. Now, at the beginning of your testimony 
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today, you gave a definition of ground water.  

A. Yes. 

Q. All right.  And that's how you've used the 

term ground water in your testimony, right?  

A. That was -- and I simplified from a 

hydrogeology -- you know, the very basic is -- yes. 

Q. Yes.  Thank you.  All right.  Now -- 

A. In my testimony today. 

Q. Did you -- so you're using different 

definitions of ground water in different testimony? 

A. No. 

Q. Okay.  Thank you.  Now, your testimony 

before today and during today includes -- you don't 

recite any personal observation of yours as to the 

existence of ground water in the relevant area, 

right? 

A. That's correct. 

Q. Okay.  You're using the definition of seep 

that you provided earlier today, right, and you're 

applying that definition to the four green dots on 

Figure 7 in the NOI, right? 

A. That's not true.  

Q. Okay.  So the seeps that are -- not the 

seeps, but the green dots in Figure 7 of the NOI, 

they're different -- they may be different than a 
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seep, as you've defined it?  

A. That's correct. 

Q. Now, the -- the cross-section that you've 

drawn on that whiteboard, that's not based on any 

personal observation of the drill core or anything 

like that, correct?  That's your illustration?  

A. That's based on the description of the 

geologic formations.  It's based on the topography of 

the site, taken from Figure 7.  It's based on a 

figure showing the proposed layout of the pit, and 

it's based on some other drawings in the record 

showing the approximate geometry or layout of the 

pit. 

Q. Okay.  But you haven't -- you don't know, 

for example, that there's a perched lens anywhere 

where you've drawn it there, do you? 

A. Again, I explained when I put this up -- 

and I apologize if I wasn't clear -- that this is a 

schematic.

Q. Yeah.  For illustration purposes? 

A. That's correct. 

Q. Correct.  And there are some formations 

that you have omitted from that.  For example, 

there's no tar sand layer? 

A. That's correct.  Some of those sands could 
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be -- could have -- as I explained when I was talking 

about R-56 and my further inspection, that some of 

the layers do have bitumen in them. 

Q. And I appreciate your trying to give a 

full, complete answer, but I'd appreciate if you 

could just answer my questions yes or no.  I've got 

three hours and seven minutes to get through what I 

need to get through.  Okay? 

A. I appreciate that, Mr. Hogle.  I'll do my 

best, but I -- I do feel like I need to give complete 

answers.  

Q. How many high-pressure air holes have you 

drilled? 

A. Define "high pressure." 

Q. Air high pressure.  

A. Probably approximately ten, maybe.  

Q. Okay.  Could you flip to -- you have the 

witness binder right behind you there.  Could you get 

binder two of two and turn to Exhibit 202?  All 

right.  This is your January 20, 2012 testimony, 

correct? 

A. Yes. 

Q. Could you turn to page 7, please?  

A. Okay.  

Q. Are you there?  All right.  Now, I want to 
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direct your attention to -- on page 7.  The question 

and your answer, starting with line 13.  All right?  

A. Okay. 

Q. You say -- or the question says, "Should 

USOS have extended the drill holes deeper?"  Your 

answer, "Yes.  Because USOS did not drill deeper than 

150 feet, there is no supporting data that the 

regional aquifer is 1,500 feet below the ground 

surface at the PR Spring mine site, or that there is 

no aquifer at a shallower depth."  

Right?  Did I read that correctly?  

A. Yes. 

Q. All right.  Now, USOS did drill deeper 

than 150 feet.  Yes? 

A. Yes. 

Q. All right.  So this statement is untrue?  

A. At the time that statement was written -- 

Q. Yes or no, please.  

A. At the time it was written, it was true. 

Q. At the time this was written on 

January 20, 2012? 

A. Based on the information that I had, it 

was true at that time that I read it.

Q. You had access and you had inspected the 

drill core logs prior to January 20th of 2012?  
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A. That's not correct. 

Q. Okay.  

A. Oh, wait.  Let me back up one second.  Can 

you give me just one minute?  I think it was 

immediately before, and I did add some comments in 

the very end of this.  Sorry.  I -- I was wrong.  I 

did have a chance to inspect those immediately prior 

to. 

Q. Great.  So the statement, "USOS did not 

drill deeper than 150 feet," that's in your pre-filed 

testimony on line 14, is untrue.  Yes? 

A. Part of that.  The part that -- because 

they didn't drill deeper than 150 feet. 

Q. Great.  And because that's the part that 

you say is untrue.  Now -- but that, would you agree, 

is the reason you say in this answer, "There is no 

supporting data that the regional aquifer is 

1500 feet below the ground surface at the PR Spring 

mine site or that there is no aquifer at a shallower 

depth."  True?  

A. No. 

Q. That's not the reason you gave for those 

following statements?  

A. Even with the deeper drilling, there is 

still no supporting data -- and this excludes the 
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water log because I didn't review those.  Even with 

the holes and drill logs that I reviewed, there was 

still no supporting data the regional aquifer was 

1500 feet below the ground surface at the PR Springs 

mine site or that there is no aquifer at a shallower 

depth. 

Q. I'm talking about your testimony as you 

swore to it on this page between lines 14 and 16.  

Okay?  Can we focus on that for a minute, sir?  

A. But, Mr. Hogle, you're asking me to 

consider what's between line 14 and 15 and also the 

results of the 2011 drilling, which I talk about 

later in my testimony.  So I'll be happy to answer 

your question if you just explain to me what you want 

me to base it on.

Q. You said in this answer, "There is no 

supporting data that the regional aquifer is 

1500 feet below the ground surface at the PR Springs 

mine site," correct? 

A. Correct. 

Q. All right.  And the reason you gave on 

that answer for that statement was, "Because USOS did 

not drill deeper than 150 feet," right? 

A. Yes. 

Q. And now you're saying that that is untrue? 
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A. No.  What I said was untrue is that they 

have drilled deeper than 150 feet. 

Q. And your statement, "Because USOS did not 

drill deeper than 150 feet," is untrue? 

A. That portion of it is untrue.  They have 

drilled deeper.  They did drill deeper than 150 feet. 

Q. Thank you.  Turn to page 8.  I want to 

direct your attention to the question and answer 

between lines 17 and 21.  

Question, "Are there any data or 

measurements on existing ground water quality in or 

near the proposed mine site?"  Your answer, "No.  The 

documents contain absolutely no data or measurements 

of existing ground water quality in or near the 

proposed mine site."  Did I read that correctly?  

A. Yes, you did. 

Q. All right.  And that's not true, is it?  

A. I probably should not have used the word 

"absolutely."  The important part of that is the next 

sentence, what the demonstration states:  "The 

baseline water quality of ground water underlying the 

project area is not known."  That's the important 

part of that. 

Q. That's the part about water quality in the 

proposed mine site, right? 
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A. Yes. 

Q. What about near? 

A. There are some water quality data near the 

mine site, yes. 

Q. Would you turn to page 19, please?   

A. Okay. 

Q. All right.  Actually, I want you to look 

at page 18, because that's where the question is.  

The question I want to focus on starts on line 21.  

A. Okay.  

Q. The question says, "Does USOS provide any 

data and analysis to support this assumption?"  Do 

you see that? 

A. Yes. 

Q. And then the assumption refers to the 

previous -- your previous answer, which is the 

process that sand will be dry, 10 to 20 percent 

moisture content, right?  

A. No.  

Q. Okay.  Did USOS provide data and analysis 

to support the statement that the processed sand will 

be dry, ten to 20 percent moisture content?  

A. That is in the -- in the demonstration. 

Q. Go to your answer -- 

A. Excuse me, though.  With the assumption, 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

278

you still haven't allowed me to explain what the 

assumption is that lays the foundation for the 

question on the bottom of page 18, line 21. 

Q. I didn't ask you what that assumption was.  

I asked you if the assumption was the processed sand 

will be dry, 10 to 20 percent moisture content.  You 

said no.  You answered my question.  

A. Okay. 

Q. Now, on the next page on line 19 -- it's 

not line 19.  Page 18, line 2, you write, "However, 

there are no data on the porosity or permeability of 

the tailings or any material placed in the pits, no 

analyses of the moisture content of the tailings, and 

no analyses of seepage of precipitation through the 

back filled pits." 

There is analysis of the moisture contents 

of the tailings.  True?  

A. There is a description that says it will 

be between 10 and 20 percent.  There -- I have not 

seen a laboratory analysis of the porosity or 

permeability of the tailings.  

Q. During your document review in my office 

on January 17, 2012, weren't you provided a copy of 

that document to review?  

A. I have never seen this document, no.  
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Q. Okay.  Could you turn to page -- I'll just 

do it.  I'm going to turn the page for you.  Turning 

the document for you to page 17.  Does page 17 

contain an analysis of moisture content of tailings?  

A. You'll have to give me a minute to look at 

this and -- before I can answer that question.  

MR. DUBUC:  Your Honor, can we get 

clarification?  Is this an exhibit that Mr. Hogle is 

presenting? 

MR. HOGLE:  No. 

MR. DUBUC:  Can we have access to this 

information?  

MR. HOGLE:  Sure.  

MR. DUBUC:  Your Honor, as far as ground 

rules are concerned, it's a little lopsided here.  

This is information that apparently is part of the 

restricted -- it's information that is apparently 

part of the restricted, I'm guessing -- I haven't 

seen it -- restricted data that we were given a short 

period of time to look at, one day.

And we're not allowed to make copies of it 

or use it in preparation for this hearing, and yet 

Mr. Hogle has free reign to do that.  It's a little 

difficult for us to prepare accordingly.  So I -- I 

would ask that he be restricted to what is in the 
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record that was provided to all parties.  

MR. HOGLE:  Well, I can't do that because 

they used, for example, the logs that were in the 

restricted part.  And as I've indicated before, your 

Honor, they agreed to that process.

Now, I'll withdraw the question.  So in 

the -- in the -- for the purposes of saving time, 

I'll withdraw the question.  

THE COURT: All right.  

Q. (BY MR. HOGLE)  Okay.  Let's go to 

Exhibit 203, which is your March 16, 2012 testimony, 

correct?  

A. Yes. 

Q. Would you turn to page 9, please?  

A. Okay.  

Q. One second.  Page 9 of Exhibit 203, line 

21 through line 23, and it extends to the next page.  

It says, "Because" -- this is your testimony, right? 

A. Yes. 

Q. Okay.  You write, "Because no observations 

were made regarding either the presence or absence of 

ground water by the driller or geologist at the time 

the holes were drilled, it is not possible to draw 

any conclusions one way or the other from the 

drilling data." 
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You've read about observations that remain 

regarding the presence or absence of ground water by 

the geologist prior to March 16, 2012, didn't you?  

A. Can you provide me with a reference to 

that?  

Q. Sure.  On page 3 of your testimony, same 

exhibit, line 5, you -- -- page 3, line 5.  You list, 

"Expert report of Gerald Park" as one of the 

materials that you reviewed.  

A. Yes. 

Q. Didn't the expert report of Gerald Park 

talk about observations made regarding the presence 

or absence of ground water by geologists at the time 

the holes were drilled? 

A. What I'm referring to on page 9 is the 

information that was contained within the logs as 

opposed to -- and that's information that's recorded 

at the time of the drilling by the geologist or the 

driller and -- as opposed to a summary or a 

description after the fact. 

MR. HOGLE:  Move to strike as 

nonresponsive.  

THE COURT: Sustained.  

Q. (BY MR. HOGLE)  I'm asking you, Mr. Lips, 

if you reviewed in the expert report of Gerald Park a 
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discussion about a geologist making observations 

regarding either the presence or absence of ground 

water during the drilling.  

A. I did read Park's report, yes. 

Q. And it had that discussion? 

A. I'd have to go back and review it.  I 

don't recall it. 

Q. Here is a copy of the Gerald Park report.  

We have copies to distribute.  Okay.  Turn to page 4, 

please.  

A. Okay. 

Q. It says -- read with me, please.  I'm 

starting under the heading, "Drilling program," three 

lines down.  "Drilling was conducted 24 hours a day 

in alternating 12-hour shifts, and a professional 

geologist and an assistant under my supervision were 

on each drill rig at all times.  This staff was 

specifically directed to note in logs any evidence 

that ground water had been encountered and to notify 

me if ground water was encountered at any time.  

"At no point in the drilling project was 

ground water encountered, and none was noted in 

logs."  Did I read that right?  

A. Yes. 

Q. All right.  Could you turn to page 14 of 
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Exhibit 203, please?  

A. All right. 

Q. I'm going to read what you wrote on lines 

11 and 12.  Okay?  You write, "Second, Bayer reports 

that there was no evidence of a seep or spring at the 

location of water right 49-1567.  However, this is 

contradicted by a JBR investigation of this area 

(Exhibit A)." 

Now, please turn to Exhibit A.  That's it.  

Now, Exhibit A is the June 27, 2007, JBR memorandum.  

Do you see that?  

A. Yes. 

Q. And there's been some reference to this 

throughout the proceedings, right? 

A. Yes. 

Q. All right.  Now, a couple of things about 

this.  In the first paragraph, it says, "JBR 

biologists Ryan Clerico and Marit Sawyer reviewed the 

area described in Karla Knoop's memorandum dated 24 

April 2007 regarding water right 49-1567, for the 

purposes of documenting the presence, flow rate, and 

wetland area surrounding a potential spring and/or 

seep."

Do you see that?  

A. Yes.
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Q. Next paragraph, about five lines down, it 

says, "At the time of inspection on 16 May 2007, no 

spring and/or seep was observed in the area."  Right?  

A. Yes. 

Q. All right.  Now, the folks who did the 

review are reported to be JBR biologists, right? 

A. Yes. 

Q. Not geologists, right? 

A. That's what it says. 

MR. HOGLE:  No further questions.  

THE COURT: Mr. McConkie, did you have any 

questions for Mr. Lips?

Mr. McConkie, before you begin, there were 

some copies that were restricted papers that were 

distributed.  Did you want to gather those back up, 

Mr. Hogle?  

MR. HOGLE:  Yes.  Thank you, your Honor.  

THE COURT: And, Mr. Hogle, there's my 

copy, too.  

CROSS-EXAMINATION

BY MR. MCCONKIE: 

Q. Mr. Lips, you spent quite a bit of time in 

your pre-filed testimony talking about seeps and 

spring surveys.  

A. Yes.
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Q. And that a seep and spring survey, at a 

minimum, should have been done in this case, it 

should have been required in this case.  Is that your 

testimony? 

A. Yes. 

Q. And is it your -- is it your testimony 

that a seep and spring survey is required, that the 

rules require a seep and spring survey? 

A. No.  It's my testimony -- and my answer -- 

is based on the standard of practice for 

geohydrologists in this area at this time. 

Q. So your testimony is that a seep and 

spring survey should be required? 

A. It should have been conducted, and I'm 

surprised that it wasn't required, yeah. 

Q. That it should -- you're surprised that 

the rules don't require it? 

A. I'm not that the rules don't require it, 

but that the Division wouldn't have required it.

Q. You think the Division should have gone 

beyond what the rules required in this case? 

A. I think the Division should have required 

the submission of data that would be -- that's 

specified in the rules.  It's that -- part of that 

list that you went through identifying locations of 
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ground water. 

Q. Now, you're familiar with the Price and 

Miller publication? 

A. Yes.

Q. In fact, you included excerpts of Price 

and Miller with your pre-filed testimony, correct? 

A. That's correct. 

Q. Do you consider Price and Miller 

authoritative text? 

A. I consider it authoritative.  It's 1975, 

and so there have been some more recent publications 

and some more detailed area.  So it's authoritative, 

but there may be some areas where new information has 

been obtained since the Price and Miller report was 

prepared. 

Q. Do you have a copy of the initial record 

there with you? 

A. Is it these two binders?  

Q. I don't know.  Could you just look and see 

if it -- it's basically identified -- 

THE COURT: Mr. Lips, it's in that volume 

behind you. 

THE WITNESS:  Oh.  Thank you, your Honor.  

I don't know. 

Q. (BY MR. MCCONKIE)  Okay.  I believe that's 
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the initial record.  Let's see if we can find what 

has been identified as Exhibit J of the initial 

record.  

A. Okay.  I'm there.  

Q. And then if we could turn to what has been 

page numbered IR-426.  First of all, let's -- what is 

Exhibit J?  Could you tell us what Exhibit J is? 

A. It's several pages.  The first page is 

titled "Hydrologic Reconnaissance of the Southern 

Uinta Basin, Utah and Colorado, Publication Number 

49, State of Utah, Department of Natural Resources 

1975."  

Q. Okay.  Is this -- okay.  And turn to page 

IR-407.  Turn it over.  

A. Yes. 

Q. So this -- we're talking about the same 

Price and Miller?  

A. Yes.  I can't confirm that it's the entire 

report, but there is a number of pages here. 

Q. Okay.  Technical -- Department of Natural 

Resources, Technical Publication Number 49, correct? 

A. That's correct. 

Q. Okay.  Is it your testimony that -- well, 

let me ask you a question.  Would the surface of 

the -- of the mine pit, basically, be comparable -- 
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of the claimed mine -- be comparable to 

unconsolidated surficial deposits -- let's look at 

page IR-426.  Can you take a look at that?  

A. Okay.  

Q. Okay.  Do you recognize that table?  Do 

you know what this table represents? 

A. Again, I -- you know, I'm familiar with 

Price and Miller.  I can't say that, you know, I have 

all of it, you know, committed to instant recall.  If 

you want to give me a minute -- 

Q. Let me ask you a question.  Okay? 

A. Yes.

Q. This is pretty simple.  

A. Okay. 

Q. Would the surface of the claimed mine -- 

do you understand what unconsolidated surficial 

deposits are? 

A. Yes, I do. 

Q. Would the surface of the claimed mine be 

comparable to unconsolidated surficial deposits 

insofar as hydrological properties?  Is that what 

your testimony is?  

A. I don't know what Price and Miller is 

specifically referring to when they talk about 

unconsolidated surficial material.  But in a general 
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sense, yes.

Q. Okay.  And I would just draw your 

attention to Table 3.  This is referring to -- talks 

about precipitation zone, inches, area acres, 

precipitation feet, acre feet, and then it talks 

about ground water recharge, percent of precipitation 

and then acre feet.  Do you see that? 

A. Yes.

Q. And this is in the area underlain by Uinta 

and Green River formations?  

A. I -- where does it say that?  

Q. In that same table, in Table 3.  

A. Yes. 

Q. And then it has -- over here it has 

percentages.  And if you go down four lines there, it 

has 2 percent ground water recharge, percent of 

precipitation.  

A. Yes. 

Q. And then over here it just has the acres 

we're talking about and acre feet and so forth.  What 

I'd like you to do now is just turn the page, which 

is IR-427.  And if you could just look at that 

paragraph at the top of the page, could you read that 

paragraph?  

A. "Most of the precipitation that falls 
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within the Southern Uinta Basin is consumed by 

evapotranspiration and by sublimation from the winter 

snow pack at or near the place of fall.  Some of the 

precipitation results in overland runoff, most of 

which also is consumed by evapotranspiration within 

the Southern Uinta Basin. 

"A small percentage of the precipitation 

seeps to the zone of saturation as ground water 

recharge.  Some of the recharge occurs as seepage 

through the rocks and soils upon which the 

precipitation falls and some occurs as seepage from 

streambeds." 

Q. So is it your testimony that precipitation 

is really not that -- that significant of a factor in 

evapotranspiration?  You're talking about how 

precipitation is just not -- not really a factor in 

this hydrological cycle that we're talking about.  

A. No, that was not what I said.  That was 

not my testimony. 

Q. Okay.  What was your testimony? 

A. With regard to precipitation?  

Q. Yeah.  

A. Precipitation is absolutely critical.  

That's where the source of water for ground water 

comes from. 
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Q. And then -- but you also -- do you agree 

with this paragraph on page 16 or page 427?  Do you 

also agree with Price and Miller's statement with 

regard to what happens to most of the precipitation 

that falls? 

A. I don't have any reason to believe that 

it's not correct. 

Q. Okay.  Thank you.  

REDIRECT EXAMINATION

BY MR. DUBUC: 

Q. Mr. Lips, were you authorized to trespass 

onto U.S. Oil Sands' lease in preparing for your 

testimony? 

A. I believe that's public land. 

Q. Okay.  Did you go out there and trespass 

onto it?  Did you look?  Did you explore their lease? 

A. I walked around the affected and adjacent 

area. 

Q. Okay.  When you were referring to the 

150 feet of depth on page 7 in your testimony, were 

you referring to the exploratory drilling?  Was that 

a summary of the exploratory drilling that was -- 

A. Yes. 

Q. Okay.  When you were asked about water 

quality data in the area of the mine and you answered 
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yes, were you referring to the PR Springs 

information? 

A. Yes. 

Q. How far away is that? 

A. It's about a mile. 

Q. Okay.  

MR. DUBUC:  Thank you.  

MR. HOGLE:  No more questions.  

THE COURT: The witness is excused.  

THE WITNESS:  Thank you, your Honor.  

THE COURT: It's ten minutes to the lunch 

hour.  Do we want to proceed?  

MR. HOGLE:  Well, if Living Rivers rests, 

I guess it would be my turn.  But if you don't mind, 

we might as well take our -- instead of me going for 

ten minutes and then -- 

MR. DUBUC:  We're done. 

THE COURT: All right.  Let's -- Living 

Rivers rests, so we will take a break for lunch, and 

we will reconvene at 1:15.  

(Break was taken.)

THE COURT:  We're on the record.  We're 

here in the matter of Living Rivers' request for 

agency action regarding PR Tar Sands Project ground 

water discharge permit-by-rule number WQ PR-11-001.  
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Living Rivers has just rested its case, and the time 

will now be turned over to U.S. Oil Sands. 

MR. HOGLE:  Thank you, your Honor.

U.S. Oil Sands calls Barclay Cuthbert.

    BARCLAY CUTHBERT,

called as a witness, being first duly sworn, 

was examined and testified as follows: 

 

   DIRECT EXAMINATION

BY MR. HOGLE:

Q. State your name.  

A. My name is Barclay Cuthbert. 

Q. What's your occupation, sir? 

A. I'm the Vice President of operations for 

U.S. Oil Sands. 

Q. How long have you held that position? 

A. I've held that position since August 2, 

2005. 

Q. And give us an understanding of your 

educational background.  

A. I have a bachelor in science -- or 

bachelor of science in chemistry from 1991 from 

University of Calgary and a master's in business 

administration from Queen's University in 1993. 
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Q. And give us an understanding of your 

employment history since your degrees.  

A. I've worked in the oil and oil service 

industry since my graduation, began work in a company 

called Travis Chemicals in Calgary after graduation.  

That was a company that sold oil field products and 

gas processing products to the oil industry in 

Alberta. 

In that job I worked at the -- developing 

our infrastructure facilities.  In late '96, I moved 

on and joined a joint venture that was put together 

with the largest Russian oil company, Lukoil.  And in 

that joint venture, we constructed an oil field 

chemical blending facility and operated it in Western 

Siberia for five years. 

That, we sold to Lukoil.  Following that, 

I worked directly with Lukoil Overseas in an 

exploration and production company.  In that role, I 

was mainly looking at bitumen developments in Latin 

America to which Lukoil Overseas had interests, so it 

was a look at a project very similar to those in 

Athabasca and somewhat similar to here in Utah. 

And then I returned to Canada in 2005 and 

joined then Earth Energy Resources. 

Q. In your career, how much have you utilized 
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your chemistry degree?  

A. I've utilized my chemistry degree 

throughout my career.  When I began at Travis 

Chemicals, I actually worked in a lab developing oil 

field products and doing analyses.  That continued as 

we went through the construction and development of 

the joint venture facility in Western Siberia.  And 

then, obviously, in reviewing various production or 

potential oil production targets, I've used chemistry 

in evaluating those projects.

Q. What are your responsibilities in summary 

as vice president of U.S. Oil Sands' operations? 

A. U.S. Oil Sands' principal responsibility 

is the commercial operation of our bitumen extraction 

process.  I've worked very closely with our 

operations team in the piloting work that we've done 

to develop the process.

I've worked with the chemists we've hired 

to analyze the products from those pilot tests.  I've 

been involved in the land acquisition questions or 

the land acquisition that's taken place here in Utah, 

and I've also led the regulatory effort here in Utah. 

Q. And how many projects does U.S. Oil Sands 

have? 

A. This is our first project. 
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Q. Okay.  Is it the only project you've been 

focusing on since 2005? 

A. That's correct. 

Q. Have you been to the PR Springs site? 

A. Yes, I have. 

Q. How many times? 

A. Probably 30 or 40 times over the course of 

my employment. 

Q. And describe the climate.  

A. Well, I've been to the project site in 

every month of the year.  The area is a high plateau, 

over 8,000 feet in elevation, so in the summer it 

tends to be hot and quite windy, not much 

precipitation.

In the winter, again, it is variable.  

You'll have years when there's high snow cover in 

that area, have years with low snow cover.  And it's 

also quite variable amongst the seasons.  Different 

times of the year you can get more snow, and other 

times, almost none. 

Q. Are there other oil and gas projects in 

the vicinity? 

A. Certainly.  There's a number of natural 

gas wells and much development in the area. 

Q. Is this project that you're -- well, first 
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of all, you're not in operation today, correct? 

A. That's correct. 

Q. When you commence operations will this be 

an untested, first-of-its-kind tar sands mine? 

A. I would say no.  Since I've been with the 

company in 2005, we've been doing piloting work to 

develop this process at our facility.  In Grande 

Prairie, Alberta, we run approximately 100 trials of 

our pilot equipment to evaluate the process and 

understand how things work and select the appropriate 

equipment to use within that process. 

We've also run a pilot project down at the 

site itself in 2005 under a small mine permit.  And I 

guess the last thing I will add is the technology is 

a variant of the process that's been used in Alberta 

for about 50 years. 

Q. Let me ask you this:  We heard some 

testimony earlier about additional testing that Mark 

Novak might want you to do.  Have you committed to do 

additional testing?  

A. Yes, I have. 

Q. And do you stand by that commitment? 

A. Yes, I do. 

Q. And have you committed to use best 

management practices with respect to the PR Springs 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

298

project? 

A. Yes.  Those commitments are contained 

within our notice of intent with the Division of Oil, 

Gas and Mining.

Q. And are best management practices some 

made-up thing that you can make up at you go along? 

A. No.  Those are industry standard, 

recognized practices to control runoff and control 

erosion to ensure that there's minimal disruption 

outside of the project area. 

Q. Mr. Cuthbert, I want you to explain for 

the Judge the process -- the project and its process 

operations.  And we've got a blow-up to your left of 

Exhibit 301, an oblique view of the project area.  

A. So the area that's shown is the 213-acre 

site that we have permitted with the Division of Oil, 

Gas and Mining.  The red outline shows the limit of 

our disturbance.  The yellow square that's indicating 

the north pit, that is the area from which we're 

going to mine the oil sands.  That's a 62-acre pit. 

The overburden/interburden storage sites 

are shown in green, as we've discussed earlier.  

There's a 34 -- so the green areas are the areas 

where the overburden will be stored and the -- 

initially, that's where the tailings will be stored 
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until the mine area has been depleted and we can 

commence with reclamation of the pit areas.  That's a 

34-, 36-acre site.

And finally, the blue area is the 15-acre 

processing site.  So the ore will be hauled from the 

mine pit into the processing site, the bitumen will 

be extracted, and the ore -- or the tailings will be 

returned out to the mine. 

Q. Okay.  Is this a contained area outlined 

in red?  

A. Yes. 

Q. What does that mean? 

A. That means we've committed to no 

discharges from that site. 

Q. Okay.  Now, there's another diagram.  

MR. HOGLE:  For the record, this is 

Exhibit 19.  

Q. (BY MR. HOGLE)  And what is this?  

A. This is a schematic of our extraction 

process.  It's named the Ophus process.  

Q. Walk us through it.  

A. Certainly.  As I previously discussed, the 

ore is going to be mined in the pit area.  The way 

we're going to do that is with a milling machine.  So 

that machine that's shown in picture 1 will mill 
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through the oil sand deposit, and it will condition 

it so it's broken up into small fragments. 

That will be loaded in through a mine 

truck and brought to the processing site facility.  

So the ore will come in, be deposited as stockpile.  

The ore will be conveyed into our feed hopper and 

pass through a de-lumper where it -- again, we make 

sure all the lumps are removed and we have a very 

uniform feed material.  We see -- in number 2, you 

see the conveyer taking ore up into the feed hopper. 

The ore will drop through the de-lumper, 

as I've said, and will allow -- that will be mixed 

with our processed water, the d-limonene.  That 

material will then be introduced into the rotating 

drum mixer.  That is just, again, a rotating vessel 

that ensures a thorough mixing of the materials to 

give a uniform slurry and make sure the d-limonene 

comes into complete contact with the bitumen in the 

oil sand. 

So that type of process goes on for 

between six to ten minutes.  It's then discharged as 

we show in number 3.  We show the discharge of slurry 

from that mixer, and it's transported into our 

separation section, number 4.  

Now, the tailings -- or within the oil 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

301

sand, the solid media there, about 80 percent of that 

will gravimetrically separate from the hydrocarbon 

phase.  So when we get to the separation towers, that 

80 percent of the solid material, which we refer to 

as sand or the coarse material, will fall to the 

bottom of those towers. 

It goes through two successive washes to 

make sure that we extract as much bitumen as we can 

from that 80 percent of the tailings.  It will then 

be de-watered, but I will leave that for a moment. 

In the tops of towers, you're going to 

have three things.  The d-limonene and bitumen are 

completely miscible, so they dissolve into another -- 

one hydrocarbon phase.  We have processed water and 

we have another 20 percent of the fine solids.  As 

you see, those are collected from the tops of those 

towers, and that's shown in number 4 where we're 

showing the hydrocarbon-rich phase flowing into an 

outlet pipe. 

And that's transported over to our bitumen 

polishing unit.  In that area, we use a combination 

of hydrocyclones and decanter centrifuges to, what we 

call, polish the hydrocarbon phase.  That means we 

separate the hydrocarbons from the water and fine 

solids. 
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So the output of that phase, you have the 

hydrocarbon phase coming off the top left, down to 

the storage tank.  And as I've said, that's the 

combination of d-limonene and bitumen.  And off the 

other side, you've got the clean fines and the 

associated water.  

So, again -- number 5 shows a decanter 

that we use in our pilot unit.  The other thing it 

shows on the inside is the gravimetric separation of 

the processed water and hydrocarbon phase. 

When d-limonene and water -- d-limonene 

and bitumen are mixed together, it reduces a specific 

gravity so that product will then float on top of the 

water phase.  So again, looking at the de-watering 

and clean solid, that goes down to a pressure disk 

filter where the water is removed.

An example of one of that is shown in 

picture 7.  So the water is collected and returned to 

our processed water tank, and clean fines are gone 

to -- are -- go to the comingle section. 

If we go back to the core solids that were 

collected on the bottom of the tower, those are 

transported to a horizontal belt filter.  Again, that 

filter is equipped with a vacuum.  So to maximize our 

water recovery, the water is collected, comes back to 
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our recycled water tank, and the core solids are 

discharged from the end of that belt filter. 

As mentioned, those two solid streams are 

co-mingled to provide a consistent tailings product 

and then deposited in a stockpile. 

Just to go back the horizontal belt filter 

shown in Exhibit Number 6, an example of the 

co-mingled tailings is shown in number 8.  And then 

after they have co-mingled, they will be loaded into 

mine trucks and transported out to mine working for 

reclamation. 

What we show in figure number 9 is an 

example of a reclaimed mine area.  That's about a 

hundred miles north of us at a similar altitude of 

8,000 feet.  And as you can see, that area has been 

recontoured, so it closely matches the pre-existing 

ground condition.

And that's along the Flaming Gorge 

Highway, and I would suspect most people don't 

realize that's a reclaimed mine area. 

Q. What is the entire point of that process?  

A. The entire point of the process is to 

maximize our extraction of bitumen from the oil sand. 

Q. Okay.  And how many pieces of equipment 

are in your process that have the purpose of 
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separating whatever you can separate of the sand -- 

whatever bitumen you can separate from the sand?  

A. Well, everything from, you know -- we form 

the slurry up to .3.  Everything else after that is 

equipment that's designed to maximize our recovery of 

bitumen or to maximize our recovery of the water and 

the d-limonene, which we use -- by the way, I did 

neglect to -- after we have the diluted hydrocarbon, 

that is fed into a distillation unit where we recover 

our d-limonene for use in the system.  

And now -- the pure bitumen product is 

held in a tank, and that's what we sell to the 

refinery.  We don't refine on site. 

Q. Okay.  And the bitumen is, as you just 

said, what you said? 

A. That's correct. 

Q. And that's how you're going to make money 

for this? 

A. That's right. 

Q. Why d-limonene? 

A. Well, d-limonene is a natural product.  

It's a byproduct of the citrus-processing industry.  

It's been shown to be a very effective solvent for 

hydrocarbons.  It's widely used in personal 

industrial applications, everything from dish soap to 
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hand cleaner.

I think most people that use GOJO or 

something similar are probably familiar with 

d-limonene.  And it's biodegradable.  It's a minimal 

impact on the environment. 

Q. Could you turn to Exhibit 204?  It's 

Living Rivers' Exhibit 204.  

A. Yes. 

Q. Okay.  Do you recognize this as a paper 

from the EPA that Professor Johnson referenced and 

relied upon? 

A. Yes, I do. 

Q. Does this paper deal with the risk of 

d-limonene? 

A. Yes, it does.  It's a paper that was 

prepared by the EPA and also references the FDA, 

federal agency. 

Q. Okay.  Could you turn to page 17, please?  

A. Yes. 

Q. Now, under "Aggregate Assessment," I'm 

going to read the first sentence in the second 

paragraph.  Do you see that? 

A. Yes. 

Q. It says, "Given the physical/chemical 

properties of d-limonene, it is unlikely that 
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d-limonene will occur in drinking water sources."  Do 

you see that? 

A. Yes.

Q. What physical and chemical properties are 

they talking about? 

A. Well, that mainly relate -- well, relates 

to the solubility and volatility of the chemical.  

There's been quite extensive testimony.  The 

solubility of d-limonene in water is 13.8 milligrams 

per liter; so on a parts per million basis, that's 

just under 14 parts per million.  So it's a very 

small solubility, very low solubility. 

In addition, d-limonene is considered a 

volatile chemical; so if that product is mixed with 

water, it will not form a solution.  It will float to 

the top and will rapidly evaporate into the air. 

Q. Okay.  I'm going to read the next 

paragraph down, last sentence.  It says, "But, for 

d-limonene, the vapor pressure is two millimeters of 

mercury, thus indicative of significant evaporation."  

And that's what you were just talking about?  

A. That's correct. 

Q. All right.  Go to page 18, the next page, 

under "Risk Characterization."  It says, "D-Limonene 

is naturally occurring in food and is classified by 
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the US FDA as a GRAS food additive."  What does GRAS 

mean? 

A. GRAS is an acronym.  It stands for 

Generally Regarded As Safe. 

Q. I'm going to continue to read.  "It is 

present in baked goods, ice cream products, gelatins, 

puddings, and chewing gum at levels ranging from 68 

to 2300 parts per million.  D-limonene is expected to 

rapidly volatilize from dry soil, wet soil, and 

water; therefore, exposure through the drinking water 

routes is considered very unlikely."  Do you see 

that? 

A. Yes, I do. 

Q. Turn the page to 19.  I'm going to read 

from the second-to-the-last paragraph on this page.  

It says, "The agency believes that these 

considerations are sufficient to determine that there 

is a reasonable certainty that no harm to any 

population subgroup will result from exposure to 

limonene when considering dietary exposure and all 

other non-occupational sources of pesticide exposure 

for which there is reliable information."

Do you see that?  

A. Yes, I do. 

Q. All right.  And I'm going to read from 
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"Environmental Fate/Ecotoxicity."  The second 

sentence starts, "Based on its water solubility and 

estimated octanol/water partition coefficient (4.2), 

its predicted soil adsorption coefficient indicates 

that it will display low mobility in soil.

"However, it is expected to rapidly 

volatilize from both dry and moist soil to the 

atmosphere, although adsorption to soil may attenuate 

the rate of this process."

What does all that mean to you?  

A. That says that based on its low water 

solubility and -- and tendency to be -- go into the 

oil phase, it will not reside within soils or water 

and will rapidly evaporate. 

Q. It says, "Once in the atmosphere, limonene 

is expected to rapidly undergo gas-phase oxidation 

reactions with photochemically produced hydroxyl 

radicals, ozone, and at night with nitrate radicals, 

with calculated half-lives for these processes on the 

order of a two hours or less." 

And have you personally observed that in 

you work with d-limonene?  

A. Well, it does rapidly volatilize.  I 

haven't measured the oxidation half-life potential, 

but it does obviously degrade. 
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Q. Okay.  And you've worked with d-limonene 

with tailings from a pilot project that you worked 

with, right?  

A. Yes, sir. 

Q. And have you personally observed that 

limonene evaporates even when it's mixed with 

tailings? 

A. Yes.  When we're running a pilot trial, 

the tailings, when they come out of our de-watering 

equipment, there's still a characteristic odor of 

d-limonene in them, even though it's present at very 

low concentrations. 

After the tailings or the -- the tailings 

have been allowed to sit for, you know, several 

hours, if you go back and re-examine them and smell 

them, the odor of d-limonene has significantly 

reduced. 

Q. Okay.  And then here's the -- probably the 

most important part for present purposes.  I'm going 

to read from the last sentence in this section.  And 

it says, "Based on the data from these studies, 

d-limonene has been shown to be practically nontoxic 

to birds and slightly toxic to fresh water species, 

both fish and invertebrates."  And, "Studies on rats 

have also shown d-limonene to be practically nontoxic 
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to mammals."  Right?  

A. Correct. 

Q. Are you going to be operating close to any 

fresh water species? 

A. No, we're not. 

Q. Have you -- in your experiments and your 

pilot project, have you determined how much residual 

water is in the tailings after it comes off the 

de-watering mechanism? 

A. Yes.  We measure that after every trial.  

Typically in our pilot unit, we're below 20 percent 

for both the coarse material and the fine material.  

We've also had representatives from our equipment 

suppliers to our facility to conduct testing on our 

purpose-built de-watering equipment.  And those tests 

indicate that the water will be removed to around ten 

percent. 

Q. And have you, yourself, handled tailings 

that have come through that process? 

A. Multiple times.

Q. And is it damp dry? 

A. Yes, it is. 

Q. And are your results documented in lab 

reports? 

A. Yes.  As I said, we got complete lab 
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reports for each trial we run. 

Q. Have the lab reports been made available 

to Living Rivers' lawyers? 

A. Yes, they have.  I believe it was the 2007 

reports. 

Q. All right.  And the bitumen residual in 

the tailings, is your process -- this process, is it 

fairly good at removing bitumen compounds from the 

sand material? 

A. Our results typically show around 

96 percent extraction of the bitumen from the oil 

sands, and that's best in class.  If we look at 

existing operations, the initial operations, those 

are the ones that extract the bitumen underground --  

are typically up to about 40 percent extraction. 

The surface mining facilities are normally 

in the low 90s of recovery. 

Q. And what have you observed -- what has 

your company observed about the residual bitumen in 

the tailings?  

A. Well, our observations of the tailings are 

that it's the most insoluble components of the 

bitumen mixture that is remaining after we've 

extracted the bitumen.  So when you look at the 

tailings, it almost seems like there's solid flecks, 
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and that's the residual bitumen that we measure in 

those tailings. 

Q. And are the results documented in lab 

reports that have been provided to Living Rivers? 

A. Yes, they are. 

Q. Okay.  Tell me about the d-limonene 

residual in the tailings after the process.  

A. Certainly.  The d-limonene in the 

tailings -- as I've said, there's two sources of 

tailings.  There's a coarse stream or sand stream, 

and then there's a fine stream.  When we analyze the 

coarse stream, we see nondetectable amounts of 

d-limonene in that stream, which is -- which makes 

sense from a chemical point of view. 

Typically, too, we -- d-limonene is 

present in the fines portion.  The reason for that, 

that does contain smaller particles and some clays, 

which have a much more surface area than the coarse 

deposits.  So the d-limonene adsorbs onto the surface 

of those final tailings. 

In our lab work -- or in our piloting work 

with the equipment that we use, we typically see 

between 1 and 2 percent d-limonene in those 

materials.

In the design of our commercial process, 
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because we're using improved separation methods to 

polish that hydrocarbon phase, we've seen between 

within .2 and .4 d-limonene in the final tails.

Q. What about that design process?  Has -- 

have you noticed any improvements in the bitumen 

recovery from that improved design process?  

A. No.  Our bitumen extraction, that's the 

basis of the invention that we found, in that our 

bitumen extraction are very consistent in the time 

I've been with the company. 

Q. Great.  Now, there's a portion of the 

process just before the tailings stockpile where you 

have a mechanically mixing stage?  

A. Yes.

Q. What's that for? 

A. Well, again, what we want is we want 

consistent tails for replacement of the mine 

workings.  It just makes the reclamation of the site 

much easier and the handling of that material much 

easier. 

So what we do as the core solids are 

conveyed away from the horizontal belt filter, the 

fine solids are dropped in as a side stream.  So 

there's a mixing of those as they continue to be 

conveyed out to the stockpile. 
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Additional mixing occurs when those tails 

are loaded in the mine truck with a front-end loader.  

And then, again, additional mixing occurs in the 

handling when they're dropped into the area that 

we're going to reclaim and then as they're compacted 

into our thin lifts. 

Q. Does the mixing of the sand and the clay 

fines -- does the mixing of the sand with the clay 

fines tend to reduce the permeability of the tails?  

A. Well, you're going to fill in -- the 

coarse particles is -- as Mr. Lips explained, has 

large interstitial spaces between them, so the fine 

tails will tend to pack in amongst those interstitial 

spaces and provide a more or less permeable material. 

Q. Okay.  Let's take a look back at 

Exhibit 301.  And I want you to explain the fate of 

the tailings after the stockpile and to the disposal.  

A. Certainly.  When we begin our initial 

operations, we'll be just starting to mine into the 

main mine area.  So this -- this area will -- only a 

portion of it will be open.  So all of the 

material -- the overburden material that we remove, 

the interburden, the initial tailings, are going to 

be placed in these overburdened disposal sites. 

And what we're going to do is we'll 
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initially construct the overburden site with the 

coarse run of mine material that we take off as we're 

stripping the overburden.  And then we'll also build 

contained -- tailing containment structures within 

those areas where the tailings will be dumped.

And those are structures that we've 

engineered to prevent migration of the tailings 

outside of the dump area.  And as we build those, 

we'll just build successive ones on top of one 

another to contain the tailings.

Once we've progressed into the mine 

sufficiently that we can start the reclamation of the 

mine, then those tailings will be deposited into 

depleted mine areas.  And that mine is always going 

be mined, so it's concave with respect to the borders 

of the mine, the boundaries of the mine. 

Q. Okay.  I'm going to show you the NOI, 

which is Exhibit F.  And it's Figure 2A on IR-113.  

I'll just hand it to you.  

A. So yes.  This is a figure from the NOI, 

Figure 2A, and that just gives the pictorial 

depiction of what I just said where the -- as you can 

see, the tailings are deposited in the capsulated 

cells.  So it shows the construction of the toe to 

prevent migration, and it shows the successive -- in 
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those areas constructed as we move up the face of 

those slopes.

Q. Are the tailings going be deposited in 

lifts? 

A. Yes. 

Q. About one to three feet? 

A. Correct. 

Q. Are you going to use a mine truck? 

A. That's -- yes.  We use 40-ton mine trucks 

in our operation.  So after they dump the material, 

they will then pass over to form a flat surface so 

that we can build up the tailings order -- in an 

orderly manner. 

Q. Great.  I'm going to switch gears.  You 

have a chemistry background? 

A. Correct. 

Q. And you have reviewed all of the organic 

chemistry evidence in this case?

A. Yes. 

Q. You've sat through the live testimony of 

Professor Johnson and Mr. Handl? 

A. Yes. 

Q. You've read their testimony and reports? 

A. Yes. 

Q. Could you help the Judge make sense of 
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that chemistry -- and me?  

A. I will try.  So I guess, you know, to 

begin this discussion, what I will say is, you know, 

I think the first thing that we should consider -- is 

it all right to remove this figure from the board?

THE COURT:  Yes.

THE WITNESS:  Thank you.  So when we begin 

this discussion, you know, the first thing that I 

want to point out is I want to review our operations 

that are going to occur at PR Springs.

And as I've said, at PR Springs in the 

processing that we do, there's three things that we 

wish to accomplish.  We want to maximize recovery of 

the bitumen.  And so, as I've said, that leaves only 

the most insoluble components behind.

We want to maximize the recovery of the 

processed water so we can reuse it, and, in doing so, 

we use pressure vacuum filtration, which means the 

air will be pulled or pushed through those tailings 

as we're recovering the water.  

So we're not going to have a tailing 

that -- the interstitial spacings are saturated with 

water.  There will be air void volumes within those 

tailings.

Finally, we want to maximize the recovery 
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of d-limonene.  Obviously, we have to purchase that.  

We want to minimize the amount we have to buy to 

process each unit of bitumen.  

Furthermore, as we've just discussed, our 

handling of the tailings leads to a lot of mixing of 

the tailings, exposure to the air, exposure of the 

different areas of the tailings so that's more of 

that evaporation that we discussed earlier. 

And as the reports state, d-limonene is 

volatile and will rapidly evaporate, so what I want 

to get to is a system out there in the tailings that 

is not in equal conditions.  You have water, you 

have -- you have d-limonene that's evaporating, and 

you have these insoluble bitumen materials there.  

So in the expert testimony that's been 

prepared, really what we're going to be looking at is 

both Mr. Handl and Dr. Johnson have evaluated their 

analysis based on equilibrium conditions between 

those three components. 

In Mr. Handl's case, he uses a phase 

contact approach, but that's assuming equilibrium 

contact between those three components.

Q. (BY MR. HOGLE)  What does that mean?  

A. It just means that there's sufficient time 

for those -- for the interactions between those three 
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different materials to stabilize so that there's no 

chemical changes within the phases after they come 

into equilibrium. 

Similarly, Dr. Johnson, when he performs 

his analysis, he assumes a -- an equal condition to 

look at this enhanced solubility of the bitumen 

components within the process water or water at the 

site.  So, again, you know, Dr. Johnson presented 

some -- he purported to show that there was going to 

be very large increases of some of these bitumen 

compounds within water as a result of the use of 

d-limonene at the site.

And so we thought, certainly, we want to 

review that.  I reviewed Dr. Johnson's analysis, and 

we also had Mr. Handl perform an analysis.  

Mr. Handl's analysis, and Dr. Johnson's work. 

Q. Okay.  Just to sort of recap where we are 

right now, what you indicated was -- well, 

Dr. Johnson first undertook a theoretical analysis.  

A. Yes.  It's a thermodynamic derivation of 

this increase in concentration. 

Q. And because he started first, we had 

Mr. Handl kind of meet him on his own field? 

A. Yeah. 

Q. In the theoretical field? 
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A. For sure.  Even though I don't feel that 

this is an accurate representation of what occurs at 

our site, it's still something that we wanted to 

address and determine whether this was an accurate 

portrayal or not. 

Q. And it's not, you say, because of 

everything we saw in Exhibit 19, that sort of whole 

process schematic, right? 

A. Yeah, certainly.  Furthermore, I have gone 

through Dr. Johnson's derivation of his equations.  

It's principally his March 16th testimony in detail, 

and there are several errors that are made in that 

process, so I would like to review those. 

Q. Okay.  

A. So to begin with, I'll just state that, 

again, Dr. Johnson went through very extensive 

derivation.  I've reviewed that derivation, and I 

believe it's correct.  So I think it's an accurate 

equation to look at the increasing concentration.  

The problem that I have -- 

Q. Theoretical? 

A. Theoretical increase in concentration.  

Thank you. 

The problem I have is, there's, again, 

several errors and mathematical errors that were -- 
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that occurred during his calculations that led to 

that high result.  So to begin with, I'll just write 

out the equation that he uses. 

Q. And this is the March 16th -- 

A. So if people want to turn to that, it's 

from his March 16, 2012 testimony.  Which exhibit is 

that?  

Q. That's Exhibit 1.  

A. Exhibit 1. 

Q. In the second binder.  And it's the second 

half of that.  

A. And the equation showing on page 22 of 

that testimony -- that's equation 20.  So let me just 

write that.  I'll write it and then I'll explain it.  

Q. And it's page 22, line 20? 

A. Equation 20. 

Q. Equation 20? 

A. The line is line 5.  

THE COURT: Mr. Hogle, where are you at 

again?  

MR. HOGLE:  It's page 22. 

THE WITNESS:  This is -- that's his first 

testimony.  I believe the second part is right here, 

so if you turn to page 22.  I apologize for no 

microphone.  I'll switch quickly.  
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So this equation that Dr. Johnson derives, 

what it states is that -- so this is the whole 

fraction of the bitumen component in the raf.  Raf 

fraction is directionally related to concentration.  

So the -- the fraction here will show the relative 

increase in concentration.  

But what he says is that the mole fraction 

of bitumen component in the raf, which is the water 

plus d-limonene solution that he discusses, compared 

to the mole fraction of the bitumen components, if 

there's water only, i.e., before we're operating, is 

equal to the product of three terms. 

Those three terms are the full fraction of 

the bitumen components in the hydrocarbon phase.  And 

he derives this equation, but it's actually a 

complete hydrocarbon phase less the portion of 

d-limonene.  It's also equal to the ratio of the 

activity coefficient of the bitumen compounds in 

the -- saturated with the water solution versus in 

the raffinate solution.

And finally, it's -- the last expression 

is a ratio of the vapor pressure of the bitumen 

components in the liquid and solid phase, so that the 

vapor pressures independently push molecules to 

evaporate and turn into gas from either the solid or 
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liquid phase. 

Now, the majority of the errors that 

Dr. Johnson made are this last term, so I'd like to 

address that first.  The equation that he uses for 

that, it's shown on page 24.  And it's equation 

26.17.

So that factor -- so he says that that 

ratio of vapor pressure is equal to E, which is a 

natural number, to the power of the entropy -- he 

calls it value.  In the literature, it's denoted a 

fusion of the bitumen component at the melting 

temperature, divided by the ideal gas constant and 

also multiplied by the ratio of the melting 

temperature, divided by the temperature of interest, 

minus one. 

So if I look at these factors, if I just 

list them -- I'll put Johnson and myself.  Can you 

still see that?  So, again, so we're looking at the 

values Dr. Johnson provides in his March testimony.  

He doesn't actually provide these individually; he 

provides a ratio.  He says that's 6.8. 

I looked up the entropies of fusion for 

this product.  It begins as 38.13. 

Q. What's the source of that? 

A. That's that National Institute of 
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Standards and Technology.  I believe we have a copy 

of that.  

Q. So that's 38.13 joules per mole degree 

kelvin -- per degree kelvin.  The ideal gas constant 

is 8.314.  Joules per mole per degree kelvin.  So 

that ratio is 4.6 versus 6.8.  

Dr. Johnson originally claimed the melting 

temperature of this component is 500 kelvin.  Now, 

kelvin is very similar to the celsius scale.  It's 

just based with a zero -- absolute zero.  So to 

convert between the two, you add 273 degrees to the 

temperature celsius, and that gives you kelvin.

So 500 kelvin.  From his own work, he says 

the melting point of that product is 176 degrees 

celsius.  So in kelvin, that's 450.  He did correct 

this error in his May 4th videotaped testimony.

And finally, the temperature of interest 

he listed as 10 degrees celsius, which is 283 kelvin.  

All of the -- all of the constants that are listed up 

here are done under standard conditions, which is 25 

degrees celsius, so that's the appropriate 

temperature he used, 298 kelvin.  To substitute these 

values into this equation, Dr. Johnson comes up with 

200 in his testimony.  If you use the correct 

figures, the number comes to ten.  So that's the 
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first factor.  

The second factor is the ratio of the 

activity coefficients in the two different phases. 

Q. What does that mean?  

A. Just gives -- so if a product is 

completely miscible -- so bitumen components dissolve 

in the limonene, the activity coefficient is one.  If 

it's very insoluble, the activity coefficient 

increases rapidly up to -- I think one billion is the 

number that Dr. Johnson states.  So it can be large 

numbers.  

Again, if we look -- I won't go through 

the same level of detail in the next two.  So if we 

look at -- if we look at this -- if we look at this 

expression, the activity coefficient in water, 

Dr. Johnson calculated that to be ten to the power 

8.45.  And I agree with that calculation.

Now, when it gets to the activity 

coefficient in the raffinate, what Dr. Johnson does 

is he doesn't have the data for d-limonene, so he 

uses a surrogate.  He says, "Well, let's look at 

octanol as a similar compound." 

But in his January 20th, 2012 testimony, 

he admits that d-limonene will be a better solvent 

for these bitumen compounds, so that will lead to a 
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higher activity coefficient. 

Q. Do you have the page of his 

January 20th -- 

A. Yes, I do.  That's -- that is on pages 8 

and 9, lines 21 through 23, of the January 20th 

testimony.  

Q. And that's also in Exhibit 1.  It's just 

the first half of Exhibit 1.  

A. So, again, he goes through this derivation 

based on octanol.  He comes to a value of ten to the 

7.45.

I've done it using values more closely 

approximate to limonene.  I get ten to the 8.15.  So 

the ratio of those two numbers is ten for 

Dr. Johnson, two for my calculations.  

And finally, if you look at mole fraction 

within the hydrocarbon phase, Dr. Johnson just 

provides an estimate of this.  He uses 0.5.  I go 

through a more rigorous derivation of that based on 

the information, principally, of Dr. Johnson's 

January testimony.  I get to a value of 0.11.

So that's using the concentrations of 

d-limonene that he claims in the tailings and 

residual concentration of bitumen.  So, again, when 

you come to the end of this, his number comes to a 
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thousand times increase, my number comes to 2.2.  So 

we didn't get very good agreement between the 

results.  

So what I did next is I tried to find some 

support for one of these two numbers, and the -- the 

text that Dr. Johnson used is the Schwarzenbach 

Organic Chemistry text.  That's exhibit -- 

Q. '93 or 2003?  

A. '93. 

Q. That is Exhibit 3.  

A. So that's Exhibit 3.  On page 97 of that 

book, there's a discussion of this type of phenomenon 

that Dr. Johnson argues.  There are two hydrophobic 

organic compounds he mentions.  The first one, 

hexachlorobenzene.  The increase in concentration 

from this type of phenomenon is two times.

The second compound mentioned is DDT.  

Increase in concentration, three times.  

So if we look at the results reported in 

the literature compared to the calculations here, 

there's very good support for the number that I 

derived and not good support for what Dr. Johnson 

did. 

Q. Dr. Johnson cites to Exhibit 20, which is 

a 2001 publication article.  
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A. Correct. 

Q. It's called, "Enhanced Concentrations of 

PAHs in Groundwater at a Coal Tar Site." 

A. Yes.

Q. Is his reliance on this article misplaced? 

A. Yes, it was.  So this is an article that 

was provided during the videotaped deposition of 

Mr. Handl.  And, again, what he's talking about was 

enhanced concentration of PAH in the ground water at 

coal tar site.

So if I could, I'd like to direct 

attention to the second page of the article.  It's 

1321 pages in the bottom-right corner. 

THE COURT: Can I interrupt?  Where are 

you at?  

THE WITNESS:  Sorry.  This is Exhibit 20.  

THE COURT: All right.  

MR. HOGLE:  In binder 2 of 2.  

A. So if we turn to page 2 in the first 

column, and if you look down, it's about ten lines 

down.  There's an area that's marked "Sample 

Collection."  And I'll just read that -- read that 

statement. 

It says, "The ground water samples were 

collected from a shallow, water-bearing unit composed 
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of anthropogenic fill materials at a mid-Atlantic 

fill site."  

So what that's saying is they're 

collecting ground water samples from a shallow water 

saturated zone.  As we've talked about, there's no 

shallow water saturated zone in the area of our mine; 

so this is not going to be indicative of the 

conditions at our mine site.

If we move further on through this 

article, the scientists are looking at various 

possible mechanisms to explain this increase in the 

concentration.

So, again, I'd like to move to page 1325.  

So just in the left-hand column of 1325, I'll read 

two statements.  "A polar, methanol-like co-solvent 

would need to be present at gram per liter quantities 

to explain this enhancement; however, only 34 

milligrams per liter of organic carbon was measured 

in the ground water."  

Q. What does that mean?  

A. So, again, what Dr. Johnson has argued -- 

you know, he argues not so much in co-solvent, but a 

co-solute, but there's dissolved organic compounds in 

the water that's promoting the enhanced solubility of 

these bitumen compounds. 
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What this article says is in order for the 

co-solvent effect to be present, you need to have at 

least one milligram per liter, which is consistent 

with the textbook that the author of this article has 

coauthored, which we referred to earlier. 

Furthermore, you know, they've analyzed in 

areas low levels of carbon within the ground water.  

So this author is familiar with co-solute effects.  

And if that would have been a considered pathway, I 

think that would have been written about.  There's no 

mention of any co-solute effect in this article. 

So if we go down to the last sentence of 

this paragraph, it says, "Thus, surface active 

species did not appear to be important contributors 

to the enhancement of ground water PAH concentrations 

at this site."  

So they've looked at surfactants or 

dissolved organics within the ground water, and they 

conclude that this is not the pathway by which you 

see enhanced concentration. 

Now, finally, I want to move to the next 

page about the middle of the -- of the left column.  

And I'll just read it.  It says, "Thus, the 

fluorescent probe measurements also indicate that 

pyrene concentrations in the excess of tar water 
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equilibrium concentrations result from the 

association of pyrene with stable colloids, which can 

be acid-precipitated."  

So, again, what their research is saying 

is that the mechanism for the increased solubility in 

this case is due to colloids, not to this enhanced 

solubility from the co-solute effect.  So this does 

not support what Dr. Johnson -- 

Q. What is a colloid, and how is it a 

misplaced concept?  

A. Well, a colloid is a small sphere.  It's 

not dissolved within the water.  It occurs 

separately, but it's a hydrocarbon sphere that's 

within the water that will -- that is stable within 

that water mixture.  And so that allows dissolution 

of hydrocarbons into that small area versus 

dissolution of the hydrocarbon into the water itself. 

An example of a colloid is milk.  So milk 

has got milk fat, and the gobules aren't dissolved 

into the milk. 

The last one, I'll read there.  "Coupled 

with the results indicating pyrene in excess of 

tar-equilibrated concentrations occurred in situ, 

this is strong field evidence for association of 

hydrophobic organic compounds with small" -- which 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

332

means less than nominal 3000 DA -- "organic colloids 

in ground water."

So, again, this article, as it is written, 

says that the enhanced concentration of PAHs is due 

to colloids, not co-solutes effects. 

Q. Professor Johnson testified that your 

company's records supported his conclusions.  Is that 

so?  

A. No, it's not. 

Q. Why do you say that? 

A. Well, if I refer to his testimony -- 

Q. Which one?  

A. I'll start with the January 20th 

testimony.  Sorry.  If you can tell me -- 

Q. It's Exhibit 1, first half.  

A. That's the -- okay.  So, again, this 

discussion of our laboratory results takes place -- 

so this is the January testimony, Exhibit 1, so it's 

the first part of the exhibit. 

Q. Page 14, right? 

A. And it is probably page 14.  Page 14.  So 

there's claims that he makes here.  So on line 11 and 

12, he reports that the water content in the produced 

fines, 15.25 percent.  That's quite accurate with our 

lab results. 
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He also claims TAI content in the produced 

fines, 1.8 percent, but then he proceeds to try to, 

it seems to me, say that the TAI, which is 

d-limonene, is also dissolved within the processed 

water, leading to a ten times increase in the 

solubility of d-limonene.

And that -- obviously, solubility is 

constant.  It's not going to be affected by the 

process.  So his statement does not make any sense.  

Furthermore, he made another mathematical error.  

He's over by a factor of a thousand. 

Q. Where does he do that?  

A. Well, the one -- the 118 milligrams of 

reagent per liter of fluid stated on line 12, using 

the numbers that he did, it shouldn't have been 

118 grams -- milligrams.

Q. And did you try to find out what data 

Professor Johnson utilized in coming up with this 

statement here?  

A. Yes, we did. 

Q. But we didn't get it, did we? 

A. That's correct.  I'd like to point out one 

other error.  In lines 16 to 19, he says, "Assuming 

that the reported bitumen content of the water that 

is mixed with ore is equivalent to the bitumen 
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content of the residual fluid in produced" -- so he's 

trying to claim that bitumen concentration in water 

is 900,000 milligrams per liter.

In his March 16th, 2012, testimony, if you 

look at -- if you look at that testimony -- and 

that's -- 

Q. Still Exhibit 1.  

A. Still Exhibit 1, the second half of the 

exhibit.  And he reproduces Mr. Handl's phase 

diagram.  So in that diagram, he shows the bitumen in 

water, and he's showing a value of five to the 

exponent, minus nine.  So there's 99.99995 percent of 

water in bitumen.

900,000 micrograms per liter of water is 

not equal to that concentration.  So the solubility 

is -- it's not a reasonable assertion that the 

900,000 micrograms of bitumen exist in our processed 

water. 

Q. Okay.  One thing I need to back up on with 

regard to your process, the Ophus process -- 

A. Yeah.

Q. Is all the mixing and the separation of 

bitumen from the sands -- is all that done -- will 

all that be done in enclosed tanks and equipment?  

A. Certainly.  The mixing and -- the mixing 
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of the slurry, the generation of the slurry, is all 

done in enclosed vessels.  That's to minimize the -- 

any evaporation of the d-limonene to the environment. 

Q. Were you present at the site for the 2011 

drilling? 

A. Yes, I was. 

Q. Was one of the purposes of the drilling to 

try to locate -- try to determine if there's ground 

water present? 

A. Yes.  That's stated in page 1 of our 

request of quotation to the drilling contractors. 

Q. And that request for -- for that is 

Exhibit 304, correct -- oh, 303.  

A. That's correct. 

Q. And were you present when instructions 

were given to the driller and the geologists were on 

site? 

A. That's correct.  

Q. What were they instructed with respect to 

trying to determine if there's ground water present? 

A. So we did this all drilling using 

high-pressure air and -- 

MS. WALKER:  Your Honor, I object.  Okay.  

Now, Mr. Johnson raised this issue originally on 

January 20th, 2012; so Mr. Cuthbert should have 
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responded to Mr. Johnson's testimony in his expert 

report, and it's not in there.

And what essentially they've done is 

waited to dish out all this information when 

Mr. Johnson isn't in a position to respond to it by 

waiting until this late date.  

Now, there's no question that Mr. Johnson 

originally said that U.S. Oil Sands' own data 

supported his position as early as January.  In all 

the testimony that was submitted since then, there 

has been no mention of that whatsoever.  So if 

Mr. Cuthbert is going to go on like this, I request 

an opportunity for Dr. Johnson to respond to this 

testimony.  

MR. HOGLE:  He's not talk -- he's talking 

about the drilling now.  

MS. WALKER:  Well --

MR. HOGLE:  She's waived that objection by 

not making it.  And the other thing is, he wasn't 

required to provide pre-filed testimony.  He's not a 

person who was specially retained.  He's an employee 

of the company. 

MR. DUBUC:  Does that mean he's not an 

expert?  Are you saying he's not expert qualified to 

testify?  
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MR. HOGLE:  No.  I'm saying he was not an 

expert required to give pre-filed testimony or a 

report. 

THE COURT: Counsel, that's enough.  I'm 

overruling it.  Let's move on.  

Q. (BY MR. HOGLE)  Were you -- you were 

present when the driller and the geologist were 

instructed.  What were they instructed with regard to 

determining the presence or absence of ground water?  

A. Both the geologist and the drilling crews 

were instructed to watch for any signs of water 

during the programs.  We had drilling crews on site 

for a period of about three months, I believe, 

drilling in shifts of ten days.

So each crew was instructed to watch the 

return from the well for any signs of water because 

we drilled there.  Any water that was encountered 

during that drilling would be extremely evident at 

the discharge from the bore hole. 

We also had geological teams that sat on 

the well continuously from the time we started until 

that well was finished.  They've logged and cored and 

came out with a ten-foot barrel.  They were also 

instructed to denote any signs of water that were 

observed during the coring program.
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As has been stated, there was no 

observations of water in 42,000 feet of core that we 

logged. 

Q. Now, Mr. Lips in his January testimony, 

which is Exhibit 202 at page 30, answers the 

question, "Were there any logs or core holes missing 

in the series of logs you inspected?"  And then he 

lists the number of core holes for which he says 

there were not logs.

Do you have an explanation for that?  

A. Certainly.  We permitted this exploration 

program with the Division of Oil, Gas and Mining; and 

through the original permit application and 

amendments, we permitted for 180 bore holes.  During 

the course of the drilling, when we got out to the 

site, there were certain areas that, because of 

topographic features or other reasons, we opted not 

to drill in those locations.  So we substituted other 

drill holes for those locations. 

So, for instance, hole M.1 was substituted 

with M60, M.6 was substituted with M58, and so on.  

All of that information is available on the public 

record of our drill hole summary that's filed with 

DOGM. 

MR. HOGLE:  No further questions.  Thank 
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you.  

THE COURT: Does the Executive -- 

MR. MCCONKIE:  I have no questions.  

CROSS-EXAMINATION

BY MS. WALKER: 

Q. So is Oil Sands adding d-limonene to the 

tar sands in order to dissolve the tar? 

A. That's correct. 

Q. So you're using d-limonene as a solvent to 

dissolve? 

A. Yes.

Q. Just to make the record clear, so you're 

using d-limonene as a solvent to dissolve tar? 

A. Yes. 

Q. So you say that the processed fines and 

sands are to be co-mingled before disposal; is that 

correct? 

A. That's correct. 

Q. And are you guaranteeing complete mixing 

of the sands and fines? 

A. I am guaranteeing mixing of the sands and 

fines, yes.

Q. Are you guaranteeing complete, thorough 

mixing of the sands and the fines? 

A. I'm guaranteeing thorough mixing of the 
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coarse and fine materials.

Q. So that there's no -- are not going to be 

any pockets of fines and coarse -- 

A. I cannot guarantee that. 

Q. Is the d-limonene being disposed of in the 

mine and waste piles going to be mixed with tar? 

A. With the residual bitumen, yes.

Q. And the EPA document that Mr. Hogle read 

from, does it discuss d-limonene mixed with tar? 

A. No, it does not. 

Q. And the -- are there lab results or tests 

in the record that show the rate of evaporation of 

d-limonene and tar from the processed wastes? 

A. Well, I've certainly done many qualitative 

tests to assess the residuals of d-limonene in those 

tailings, and it reduces rapidly and substantially. 

Q. Okay.  Are there any lab results or tests 

in the record which -- 

A. No, there are not. 

Q. Okay.  And are there any lab or test 

results in the record that show the evaporation of 

d-limonene and tar at various temperatures?  

A. No. 

Q. Such as freezing?  

A. Freezing of what material?  
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Q. Freezing temperatures.  

A. Freezing of what material, please?  

Q. No.  Just the temperatures.  The ambient 

air is freezing, is what I mean.  

A. Ambient freezes at .4 kelvin. 

Q. Please use Fahrenheit.  

A. That's minus 500-something Fahrenheit. 

Q. I'm talking -- never mind.  I'm talking 

about the temperature of the air is 32 degrees 

Fahrenheit, right? 

A. Are you freezing the air?  

Q. I'm asking if you have lab results or 

tests when the air -- when the temperature is, say, 

at freezing, 32 degrees Fahrenheit.  

A. So at the freezing point of water at 

32 degrees Fahrenheit?  

Q. Yes.

A. We have not test -- 

Q. Are you going to operate the mine when 

it's 32 degrees or less? 

A. We're going to operate the mine year 

round. 

Q. Yes.  Okay.

So you dispute Dr. Johnson's testimony.  

Do you have any lab results or tests that test the 
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leachate from the processed wastes to determine if 

d-limonene affects the solubility of tar compounds?  

A. We have the SPLP and ECLP test that was 

included in our permit-by-rule demonstration. 

Q. And do you think that those tests show 

whether or not the leachate from the processed 

wastes -- well, let me try this.  

Do those tests show whether the leachate 

from the processed wastes will increase the 

solubility of tar compounds?  

A. Those tests do not deal with solubility 

increases.

Could you direct me to the exhibit with 

the permit-by-rule demonstrations?  

Q. No.  No.  Thank you.

You talked about the lengthy experience 

you have in tar sands in Canada, correct?  

A. I don't have lengthy experience in tar 

sands in Canada. 

Q. Does your company have lengthy experience 

with tar sands in Canada? 

A. No.  Our company has lengthy experience 

with the development of this process, and also, we -- 

our land holdings are here in Utah. 

Q. You talked about experience with several 
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runs and analysis of tailings using the process you 

plan to use at PR Springs.  

A. That's correct. 

Q. And did you feel that certain conclusions 

can be drawn from that data? 

A. Yes, they can. 

Q. And why didn't you provide any of this 

evidence to the agency? 

A. Which evidence?  

Q. The evidence from which you believe 

certain conclusions can be drawn.  

A. Well, I believe many conclusions can be 

drawn from the evidence.  We're using that to -- to 

engineer our process, to design the mine -- 

Q. Sorry.  Time is short.  I have to 

interrupt you.  Why didn't you provide that 

analysis -- those tests, the results of those tests 

to the agency so it could base its decision on them?  

A. Well, the tests and the information 

contained within those reports is highly proprietary 

to our company.  That's the intellectual property 

we've developed that allows our company to exist.  

And if -- as such, we hold that information very 

closely.

Certainly we have been forthright with 
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descriptions of the process, the outcomes of the 

process with the agencies.  

Q. So the agency basically has to take your 

word for it.  Is that what you're saying? 

A. Well, as Mr. Novak said, they'll take our 

word for it.  We're going to get additional testing 

to show that what we reported in our permit-by-rule 

demonstration and NOI is accurate and -- 

Q. Okay.  But essentially you're saying that 

although those tests exist, that you haven't provided 

them to the agency and, therefore, the agency cannot 

base their decision on it? 

A. Well, again, a number of the conclusions 

which you're referring to are -- deal with our 

development process, and they're not really 

applicable to the agency's decisions.

Q. So did those tests mean anything or not 

relative to, for example, a potential source of 

contamination? 

A. Certainly I worked with the Division of 

Water Quality -- 

Q. Sorry, because time is short.  Do those 

tests mean anything with regard to contamination? 

A. Yes, they do. 

Q. So why didn't you present them to the 
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agency? 

A. Presented by the permit-by-rule 

demonstration. 

Q. So all the tests that you ran that are 

relevant to determining whether or not there's a 

potential for contamination are in the record before 

the agency? 

A. No.  

Q. So you didn't provide them to the agency? 

A. We provided tests to the agency, but 

not all -- provided tests to the agency, but not all 

of them. 

Q. So you're saying that there's meaningful 

tests out there that you didn't provide to the 

agency? 

A. Well, yes.  

Q. Okay.  

MS. WALKER:  Thanks.  

REDIRECT EXAMINATION

BY MR. HOGLE: 

Q. Do you know if the proprietary and 

confidential materials that you spoke of has been 

made available to the agency for purposes of this 

case?  

A. Certainly we've made -- in the initial 
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stages, the -- some of the information we consider 

proprietary, such as the identification of our 

solvent, was very proprietary, but we made that 

available to the agency because it was applicable to 

their decision. 

MR. HOGLE:  Okay.  No further questions.  

THE COURT: The witness is excused.  

MR. HOGLE:  U.S. Oil Sands calls Robert 

Bayer.

  ROBERT BAYER,

called as a witness, being first duly sworn, 

was examined and testified as follows: 

 

DIRECT EXAMINATION

BY MR. HOGLE: 

Q. Can you state your name? 

A. Robert Bayer. 

Q. And what is your occupation? 

A. Geologist.  And I'm the managing principal 

and President of JBR Environmental Consultants. 

Q. Exhibit 307 is your CV?  

A. Yes.

Q. Is there anything else that we ought to 

know about you for purposes of this case?  

A. Well, I've been responsible -- or I've 
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been involved in all the work JBR has done in the 

Uintah Basin, whether it's oil sands, oil shales or 

oil and gas.  I've had -- I served eight years on the 

Board of Oil, Gas and Mining with respect to 

regulatory matters as it involves that acquisition in 

that division.  

I think everything else is pretty much in 

the CV. 

Q. Okay.  Give us an idea of your drilling 

experience.  

A. I've been -- I spent the first ten years 

of my career with -- well -- after about a year and a 

half, I spent the next ten years with Getty Mining 

Company.  Most of my -- as an exploration geologist, 

worked in about five states; and most of that work 

involved core drilling to substantial depths, 

probably in order of -- the magnitude of tens of 

thousands of feet. 

Q. And how many high-pressure, aired drills 

have you been involved in? 

A. It's not used very much, so I haven't been 

involved in any.  However, I understand how 

high-pressure air works, and I certainly have been 

involved in moderate pressure drilling operations -- 

I would say perhaps half the pressure these folks are 
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using with increasing pressures with depths perhaps 

approaching that depth with reverse circulation 

drilling or collection of cutting samples associated 

primarily with gold mines, gold deposits, searching 

for those. 

Q. And have you been -- has JBR been engaged 

by U.S. Oil Sands? 

A. Sure, yes. 

Q. Since when? 

A. Oh, I think since 2006. 

Q. Okay.  Was JBR involved in the preparation 

of the permit-by-rule demonstration? 

A. Yes.

Q. It's IR-C.  And the NOI? 

A. Yes.

Q. Which is IR-5? 

A. Yes.

Q. And you've prepared an expert report.  You 

prepared conclusions in this case in response to -- 

A. Yes. 

Q. In the course of your work for this case, 

did you review records regarding the 2011 drilling 

program? 

A. Yes, I did. 

Q. Did you interview company personnel, U.S. 
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Oil Sands personnel? 

A. Yes, I did. 

Q. Let me have you take a look at this 

enlargement.  

A. Okay.  

Q. This is Exhibit 304.  

A. Yeah.  I'm pretty familiar with it. 

Q. That's the core map? 

A. Yep. 

Q. And are you familiar -- you indicated 

you're familiar with the drilling methods that U.S. 

Oil Sands employed in 2011? 

A. Yes, I am, very much so. 

Q. And explain in summary what that method 

was, the fluids involved.  

A. All right.  They used what's called a core 

drill with a core barrel for retrieving the core from 

the center of the drill stem.  There's a core bit 

with -- impregnated with diamonds on the very end of 

that bit.  It fits wider then the drill tubing or the 

drill pipes a little bit.

Any time you drill a hole, you need 

something to take the cuttings, what that diamond bit 

grinds, between the edge of the hole and the core out 

of the hole; otherwise, it gets bound up and it won't 
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turn.  Plus, you have to keep the drill bit moist or 

cool.  Moisture is not necessary; it just has to be 

kept cool. 

They used, as Mr. Lips described, an 

HQ-size core, which is two and a half inches.  They 

did not, as Mr. Lips described, advance casing with 

that core equipment.  The type of core rings they 

used that I'm familiar with don't allow casing 

advance unless you reduce the size of the diameter of 

the hole. 

They used very high pressure air, which 

for cores is, in my view, avant-garde; but was from 

all signs -- from all information I've been able to 

get, including the core recovery that is noted in the 

drill logs, very, very effective.

They report 900 psi, pounds per square 

inch, of air applied, and somewhat less than that 

coming out of the bit.  That, plus addition of a 

module of water, a very small amount of water at 

times to help lift the tailings out of the hole with 

the airstream -- was applied. 

And, again, that's it.  They used a 

consistent size drill hole throughout.  No casing 

applied down the hole, and certainly would have been 

able to identify any -- any measurable increase if 
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water was emitted from the hole. 

Q. And ground water, if it were there?  

A. Yes. 

Q. About 55 core holes drilled in the project 

area? 

A. Yep.  Those are in this area right here.  

Q. To depths of up to 305 feet? 

A. Yes.

Q. In that area? 

A. Yes. 

Q. Which you understand to be twice as deep 

as the depth they're planning to mine to? 

A. Yes. 

Q. If there were ground water in that area, 

would the drilling that U.S. Oil Sands conducted in 

2011 have yielded signs of it?  

A. Yes, I believe it would.  Absolutely. 

Q. And the logs -- 

A. What about the logs?  

Q. Let me get the example that we used this 

morning.  This is the log for hole R-56 --

A. Yeah. 

Q. -- that Mr. Lips testified about this 

morning.  

A. Yes, it is. 
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Q. And he focused on the section between 30 

and about 58 feet in depth.  

A. Yep.  Nice, clean sandstone. 

Q. If there were ground water there, would 

the drilling that U.S. Oil Sands conducted for this 

hole have yielded signs of it? 

A. Absolutely, especially at that shallow 

depth. 

Q. Would the -- oh.  Another question on 

here.  He says that there's no place to identify the 

presence or absence of ground water.  Is he right? 

A. You mean like a column that says ground 

water?  

Q. Or anywhere.  

A. The place you would note the presence or 

absence of ground water would be in a margin note, 

which could, in this case, be in the lithologic 

description column or it could be in the far left 

where they were referenced core box numbers or any 

other place.  

Q. And Mr. Lips faults this format -- or says 

it's inconclusive because for each interval, nobody 

noted no ground water.  How do you respond to that?  

A. There's only reason to note something when 

it occurs, so -- I've never seen a lithologic log 
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form done in doing this type of drilling or any type 

of drilling, frankly.  The primary objective is to 

look for or delineate a mineral resource and examine 

the rocks associated with it as overburden or 

interburden that routinely shows a column for water 

observations.

It's not necessary.  The drillers were 

given clear instructions and the geologists were 

given clear instructions.  Frankly, for the only time 

I've ever heard of it, the geologists logged the core 

right at the wellhead.  Most times, it goes to a core 

shed and is not logged immediately.  This was 

realtime logging. 

Any reports -- they were right next to the 

drillers.  Any reports of water could easily have 

been mentioned to them.  And, again, their 

instructions were there.  Plus, if they were able to 

observe the return air and this coming back up the 

hole from the circulation process, so -- yeah, 

there's -- again, had they found water, they would 

have put it on there.  The absence of a special place 

on the log for water really has no meaning. 

Q. And so the absence of a notation of water 

is an indication of the lack of ground water?  

A. The absence of a specific notation, yes, 
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indeed, is an indication that there is no -- or was 

no ground water observed by the drillers or the 

geologists. 

Q. Okay.  I'm going to ask you some questions 

about -- some more questions about the presence or 

absence of ground water.  And for purposes of all 

this ground water, I'm going to be using the 

regulatory definition of subsurface water in the zone 

of saturation, including perched ground water.  Okay? 

A. Yes. 

Q. Is there subsurface water in a saturated 

zone, including perched ground water, that will be 

impacted by the PR Springs project?  

A. No. 

Q. Why do you say that? 

A. Because they drilled 55-odd holes with a 

method that clearly would have identified ground 

water, had it been encountered, perched or otherwise.  

None was identified.  It defies even a statistical 

reality that there could be -- that they would not 

have encountered at least ground water in one drill 

hole in this area or in the rest of the area, for 

that matter and -- if there were ground water 

present, per se. 

Q. Is the drilling experience consistent with 
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what you know about the geology of the area? 

A. Absolutely. 

Q. And how are you familiar with the geology 

of the area? 

A. Through the literature, studying the drill 

logs. 

Q. Okay.  What is it about the geology of the 

area that's consistent with what was found or not 

found during the 2011 drilling program? 

A. Two things.  The somewhat lensoid [sic] or 

lensoidal habit of the sandstone; however, more to 

the point is the absence of a recharge area.  This -- 

this area right here is the mine site.  Recharge has 

to occur at or above the elevation of the ground 

surface overlying any perched aquifer.  This area 

overlies any perched aquifer that would be there. 

There is no up-gradient or uphill area 

that can recharge this aquifer.  It's only this area 

here.  The rocks dip to the northwest.  The -- any 

recharge area that was up in this direction has been 

eroded away, as demonstrated by the existence of the 

main canyon.  So that's one thing.

The other thing is, in most of the beds, 

despite what Mr. Lips said -- I think he made 

observations regarding the entire mass of drill holes 
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here.  I focused on these in my expert -- in my 

expert report or whatever the dickens you call it.  

And I -- in those holes, almost every sand zone is 

wholly or partially saturated with bitumen, almost 

every one.

So in other words, we have no recharge 

area and an effect of the areas covered with a tar 

roof. 

Q. Okay.  Let me show you what Mr. Lips drew 

up on this whiteboard back here.  

A. When I say "no recharge area," I mean 

simply no recharge area beyond that directly 

overlying the zone that would reportedly be 

recharged.  

Q. How do you respond to his whiteboard 

drawing?  

A. It's legible. 

Q. Anything else remarkable about it?  

A. Well, I don't know what -- yeah.  Well, 

there's one thing.  I mean, if this is southwest and 

this is northeast, it's not -- this isn't 

perpendicular to the dip of bed.  The dip of the beds 

go off in this direction.  This shows them as more or 

less horizontal.  

The -- there are probably sandstone lenses 
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that are -- that have been incised by the creation of 

canyons.  But if we drop down now -- and this part of 

it is fine.  He's in the Douglas Creek aquifer; 

that's true.  There's the Wasatch formation.  And 

then down there a much greater distance is the Mesa 

Verde aquifer, as he shows.  

Did you -- 

Q. He doesn't identify any of the tar sand 

layers that you just talked about?  

A. No.  No.  In most -- and, again, this real 

quick, in most of these areas -- let's just imagine 

the loose particles in here aren't water, but instead 

tar.  If we assume that, then that would be a 

reasonable representation of the upper couple hundred 

feet or whatever of stratigraphy that was drilled 

here. 

The other thing is, the dig is off in this 

direction.  He's having these daylight down here on 

the south side of this -- or to the south.  The seeps 

that -- to which have been discussed are all located 

in this drainage here.  You'll notice the drainage 

slopes from north to south.  

In Bob Blackett's report that I cite in my 

testimony, he mentions that the springs are 

associated with drainages that are incised, not 
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with -- not from south to north this way, but from 

north to south this way.  And he's referring to 

springs that head up, for example, flanks of the main 

canyon here. 

That's important, because there is a 

larger recharge area here that could feed springs 

located down in this draw.  There are -- the closest 

draw is this one right here.  And if you'll notice, 

according to Blackett, it's incised in the wrong 

direction.  So, again, one would not expect to find 

seeps or springs there. 

Q. So are the springs that you identified to 

the south of the project area -- would you say that 

they're hydrologically disconnected or connected?  

A. Oh.  There's no hydro -- hydraulic 

connection.  I suppose hydrogeologically, they occur 

in the same geologic formation; but that's about it. 

Q. Okay.  And no likelihood that they would 

be impacted whatsoever by the project? 

A. No.  Water has to run downhill to get to 

the spring.  Here, it would have to go -- run 

downhill and then something drive it back uphill.  

And there's no report of any artesian water flow in 

any of the literature in this formation, in the south 

part of the basin. 
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Q. Okay.  And the other thing that Mr. Lips 

does not identify in his whiteboard drawing is any 

core holes.  Is that -- is that relevant?  

A. Well, as I say back in Tennessee, it's 

according to what you want to show.  I guess if I 

were drawing it, I would want to put core holes in 

it. 

Q. I mean, would it be likely with all the 

core holes that U.S. Oil Sands drilled that at least 

one of those layers, had they been there, would have 

been encountered? 

A. Well, they did encounter them; but most of 

them in this area, again, were filled with tar.  

Q. All right.  

A. Or partially filled with tar. 

Q. Now, in the permit-by-rule demonstration, 

which is IR-C -- 

A. Yes. 

Q. -- you referenced or JBR referenced DOGM 

oil well logs --

A. Yes. 

Q. -- as support for the assertion of a lack 

of ground water down to 1500 feet.  

A. Yes. 

Q. Why are the DOGM oil logs evidence of the 
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lack of ground water to that level?  Aren't they just 

dealing with oil? 

A. Well, and this is -- as anybody that 

follows the media with regard to the fracking 

controversy knows that ground water could, in theory, 

affect -- be affected by oil and gas production, so 

the DOGM rules and their monitoring and oversight 

practice require that zones where water is observed 

are identified so that the casing program for a well 

can be -- or for future wells can be designed 

properly. 

And, of course, they then have to case 

through any water that is encountered in the upper 

parts of the drill hole. 

Q. How are you familiar with the DOGM rules?  

A. Well, for the oil and gas side, it's 

primarily through my eight years on the Board of Oil, 

Gas and Mining. 

Q. Exhibit 203-A --

A. Yes. 

Q. -- is the JBR memorandum that we've 

referred to.  It's 203-A.  No.  It's in the same 

thing.  

A. Oh.  Yeah.  Yeah.  The one from 

Ms. Matthews on behalf of Mr. Clerico to 
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Mr. Cuthbert. 

Q. Uh-huh (affirmative).  

A. Uh-huh (affirmative). 

Q. Does that -- is that memorandum -- is that 

relevant to the issue of whether there's ground water 

that could be affected in the project area? 

A. No.  That's why when I read it, it wasn't 

related in any way in the -- either the NOI or the 

demonstration.  

Q. And why do you say it's not related?  

A. Well, the major objective of the fieldwork 

that we have done out there or a number of them 

together -- the purpose of this investigation was 

twofold.  One was to look for the report of water 

right that -- the spring associated with the reported 

water right, and another was to look for -- to 

examine the area for waters of the United States as 

would be regulated under Section 404 in the Clean 

Water Act. 

In this case, they were looking at 

springs, because, at least shortly after a Supreme 

Court decision related to Section 404 of the Clean 

Water Act, springs that had a significant nexus with 

waters of the United States could be themselves 

considered a water; therefore, we were looking for 
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evidence of a flowing seep, a flowing spring, or 

vegetation, at least, if not soil characteristics 

that would support -- that would support a wetland 

community associated with the spring.  None were 

found. 

Q. Okay.  Now, there -- there's a notation in 

there on the second page with regard to "seeps." 

A. Yeah. 

Q. Do those seeps evidence ground water in 

the vicinity of the PR Springs project?  

A. No.  

Q. Why not?  

A. Well, a number of reasons.  Let me just 

give you a little background.  A survey was conducted 

on May 16.  Nine days before then, the area 

experienced a tenth of an inch rainfall.  At 

8,000 feet there, nine days beforehand, there could 

have been snow there.  Who knows.  There could have 

been snow there 30 days beforehand or not. 

The wet spots that were identified and 

described by Mr. Clerico were all in the -- the 

channel bottom of the drainages.  All of the 

drainages in which these things were -- occurred were 

observed are in these little -- in this area right in 

here.  So not only were they just wet places, the 
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incisement goes in the wrong direction to allow any 

significant drainage from an aquifer -- a perched 

aquifer that might be in this -- that might be 

located here because the dip is in this direction. 

Again, water won't flow back uphill, 

necessarily, or ever.  In addition, Mr. Clerico is an 

excellent ecologist.  We hired him away from an 

outfit that got bought by someone else in Florida.  

He is not a hydrogeologist, hasn't had much geology, 

and I think that he -- more of his experience was 

associated with swamps and high elevation drainages. 

At any rate, he made those observations 

and called those wet spots perhaps evidence of 

perched water.  There's a couple of -- it is possible 

to have a zone of -- a local zone of wetness, maybe 

even occasional saturation, in detritus soil and 

gravel filling the stream bed. 

And when I've done seep and spring 

inventories in the past, I've certainly identified 

them, labeled them, and described their geologic 

origin accordingly.  After the survey, Mr. Clerico 

really could not tell us whether or not these things 

had emanated from bedrock or anything else.  All he 

could do was say they were wet spots. 

Q. In any event, is the 2011 drilling program 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

364

more compelling, in your mind, than something that an 

ecologist wrote in 2007?  

A. Well, Ryan is real good; but yes, in this 

case, I think so.  

Q. Was it necessary for there to have been a 

seep and spring survey beyond the field work that was 

done? 

A. No.  And the reason that I did not feel it 

was necessary is twofold.  First of all, we don't 

spend -- we try not to spend our client's money 

unwisely.  Second of all, because there is no upland 

recharge area, my experience in the Book Cliffs doing 

seep and springs surveys to the south at slightly 

higher and slightly lower elevations tells me that 

without such an upland watershed area, it's very 

unlikely that seeps or springs are going to form. 

In addition, when we looked at the 

literature and we looked at the placement of the 

location of the USGS map springs and Blackett's 

report, for example, it was pretty clear that the -- 

that for springs to occur, they would have to be 

located on the -- they would have to be located down 

gradient from the area that would be affected.

And there is not a proximal down gradient 

area, and we -- again, the primary reason, though, 
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was the absence of any recharge area beyond that on 

the top of that small portion of a mesa. 

Q. Mr. Lips also faults your permit-by-rule 

demonstration for omitting maps or cross-sections 

showing the relationship of the location and 

elevation of any alleged seeps and springs to the 

perched aquifers.  How do you respond to that?  

A. Well, I always consider the audience.  And 

I know Mr. Novak can read a topographic map, and I 

know that given the information on springs and no 

mapped perched aquifers, even though -- and with the 

limited drilling that was done at the time, no 

evidence of perched aquifers in the earlier drilling, 

I didn't feel it was appropriate.  It was an 

unnecessary cost and did not -- would not add 

anything to the discussion.  

Q. And is your decision vindicated by the 

2011 drilling program?  

A. I think so.  

Q. Mr. Lips seems to contend that the Douglas 

Creek Member in this area is the same as and 

coextensive with the Douglas Creek aquifer.  How do 

you respond to that? 

A. I disagree.  A formation is a 

lithostratigraphic unit; an aquifer is an aquifer.  
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It's a saturated zone.  They are not and generally -- 

they generally are not one and the same. 

Q. And does all the fieldwork confirm your 

viewpoint on it? 

A. Yes.  

Q. Now, let me ask you about -- oh.  

A. Now, let me talk about this.  To the 

extent that those springs that are mapped by the USGS 

to the south of the mine permit area are associated 

with perched zones in the Douglas Creek Member, there 

is indication of a perched aquifer; however, there's 

nothing in the literature that says that those 

aquifers -- just as Mr. Lips has depicted here -- 

let's pretend this is now north and this is south.

There's nothing in the literature that 

says these perched aquifers are linked one after the 

other so that as they -- as water were to move down 

gradient to the north, to the central part of the 

Uintah Basin where there is saturation and the 

Douglas Creek aquifer exists, that these 

individual -- that any individual perched zones would 

be part of that aquifer. 

An aquifer, by definition, is generally an 

area of continuous saturation. 

Q. Now, one thing we haven't talked about is 
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the water well drilling that U.S. Oil Sands conducted 

at the same time as the 2011 drilling.  

A. Uh-huh (affirmative). 

Q. Are you aware of that? 

A. Oh, yeah. 

Q. How -- does that corroborate your opinion 

regarding the lack of ground water? 

A. Yeah.  They drilled five holes.  They did 

resistivity logs on all of the holes.  That's an 

electrical method that allows you to identify 

resistant versus conductive zones.  Water makes zones 

more conductive.  And their interpretation did not 

reveal any saturated -- any zones of water 

saturation, et cetera, until they got very close to 

the saturated zone down below -- somewhere below 

1500 feet. 

Q. Okay.  One more thing on geology.  

Dr. Johnson testified during his May 4, 2012 

deposition at pages 37 through 48 regarding the 

lithology --

A. Yes. 

Q. -- of the area.  

A. Yes.

Q. And if you want to get that, that should 

be in that binder.  I'll just get it for you.  It is 
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in binder 2 of 2.  The rough transcript is in front, 

but the final is in back here.  If you want to turn 

to 47.  

A. Okay.  So you're having me look at page 

47, line 9, where there's a question, "Okay.  And 

then what were you saying about rocks and mobility?"  

Q. Yes.  

A. Well, let me just read it.  "Well, when 

you talk about permeability of rocks, it's not the 

permeability of the rock itself that matters.  Okay?  

So I do know that a significant component of the 

lithology at the site is limestone; for example, 

limestone-related rocks.  Okay?  

"Well, when you've got the surface and you 

are concerned about some kind of source of water at 

the surface -- let's say it's rainfall -- going down 

to the subsurface to the water table, how it gets 

there is not by flowing through pore spaces...unless 

it's something like a sand.

"But when you're talking about hard rock 

lithologies like limestones where its flowing is in 

fractures, okay, and the transport can be very rapid 

in fracture.  So the question of the permeability of 

the limestone is really immaterial to the potential 

for transport.  The site has springs," blah, blah, 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

369

blah.

But, again, what -- what astounded me was 

the reference to limestone. 

Q. Why?  

A. Because, as Mr. Lips testified, we're 

looking at primarily alluvial or overbank or 

floodplain deposits, plus, I believe, in this area 

some -- some near deltaic deposits.  There are very 

few limestones present in the section there used as 

marker beds.

And I'm flabbergasted that someone would 

mischaracterize the geology which is so important to 

the interpretation of the ground water situation.  

Q. What does that say about the rest of his 

testimony? 

A. As I understand it, the man has degrees in 

geology and civil engineering.  He -- I note that he 

is not a professional -- licensed professional 

geologist, so perhaps he hasn't practiced very long 

in that field.  However, I don't -- he certainly made 

statements here that, were he a licensed geologist, 

would call his credibility into question.  

As far as the rest of it goes, the man has 

a PhD in civil engineering.  For the life of me, I 

don't know where his capabilities come in with regard 
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to organic chemistry. 

Q. All right.  Switching gears, even if there 

is ground water, as Living Rivers claims, will the PR 

Springs project impact it beyond a de minimis level?  

A. No. 

Q. Why do you say that? 

A. Well, the -- I think Mr. Cuthbert 

explained very well the characteristics of the 

d-limonene and why -- how it is recovered and how it 

tends to volatilize in the atmosphere -- upon 

exposure to the atmosphere.  I think he also -- he 

and Mr. Handl have adequately countered the 

suppositions by Mr. -- Dr. Johnson.  

So I conclude, as we did in the 

permit-by-rule demonstration, that there really is no 

risk of contamination in the tailings that will be 

placed back into the open pits. 

Q. The -- 

A. Not to mention the fact that since no 

ground water was encountered, it would be a little 

difficult to affect a perched aquifer with anything 

that might have contamination. 

Q. Okay.  The permit-by-rule demonstration, 

IR-C, had some discussion with regard to SPLP lab 

analysis regarding head space and holding times and 
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reporting limits.  

A. Yes. 

Q. Is the SPLP lab analysis set forth in the 

PBR demonstration -- is it irrelevant? 

A. Is the lab analysis irrelevant?  

Q. Is it not helpful?  

A. No.  It's helpful. 

Q. And why do you say that with what it talks 

about here, the head space -- 

A. Well, it certainly reveals the absence of 

numerous organic chemicals in the -- you know, at 

various -- you know, various dimensions of carbon 

chain, et cetera, and by and large identifies none.  

And as far as the head space goes, the requirement 

for zero head space is so that there is no 

opportunity for the pollution of volatiles or vapors 

in a liquid sample. 

So what would you do in a liquid sample?  

Typically in a 40-milliglass vial is you would fill 

that.  And so the discus or that little gravity 

defying arch on the top of the bottle shows, and then 

you would screw the lid on.  And it's got a Teflon 

seal.  And basically, it makes sure that there is no 

airspace. 

And so any dissolved organics, should they 
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not be -- reach a temperature where they would want 

to vaporize and have no place to go.  Then when 

they're cooled off again, they would go back into 

dissolution or into the water. 

In a solid material, intergranular space 

is the same as head space.  It's not possible to pack 

those samples without intergranular space; therefore, 

the absence of head space is irrelevant. 

Q. And what about holding times?  

A. Well, the labs indicate the data is still 

valid.  The holding times were exceeded by a day.  

And in my experience, there would be no -- and in 

Mr. Handl's experience, after consulting with him -- 

he's a JBR employee -- would not affect the presence 

or absence of ground water. 

Q. And is Exhibit 313 the communication from 

the lab that you talked about that indicates that the 

SPLP lab analyses are still reliable?  

A. Yes, I believe so.  I believe that's the 

exhibit, and I recall the communication. 

Q. Is TDS a concern with this project? 

A. No.  TDS would be a concern if there were 

surface water discharge in the Colorado River 

watershed, but there is no surface water discharge 

and there is no ground water to be impacted. 
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Q. Do the processed waste sands -- are they 

free draining in that field capacity? 

A. Not from my understanding of the 

filtration process using disk-enveloped filters.  I 

understand that the concentration of the moisture 

will be around 5 percent.  I can't imagine that any 

of that moisture would drain freely from the 

material.

And I would think that the materials -- 

because they're going to be put out as a mixture of 

sands and clays -- would be able to retain 

substantially more water in their pore space before 

the -- before flow would occur and before field 

capacity would be reached.

Q. What if the moisture content were at, say, 

10 percent? 

A. I don't know.  Do I hear 11?  I mean, I'm 

sorry, but I -- I don't want to speculate.  Let's 

just deal with the facts.

Q. Okay.  Well, I think I heard Barclay say 

the moisture content would be at 10 percent.  

A. Then I would think that 10 percent 

probably would also be below field capacity, but I'm 

not sure that that is -- never mind.  I don't -- let 

me not speculate. 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

374

Q. Okay.  Now, Mr. Lips in his written 

testimony has indicated that the agency should have 

utilized this HELP program.  Do you know what the 

HELP program is? 

A. Yes. 

Q. Do you know what that stands for? 

A. Hydrologic Evaluation of Landfill -- 

sorry.  I'm having a senior moment. 

Q. Performance, right? 

A. Performance, yeah. 

Q. Why wasn't that necessary? 

A. It's a mine, not a landfill. 

MR. HOGLE:  No further questions.  

CROSS-EXAMINATION

BY MR. DUBUC: 

Q. Mr. Bayer.  

A. Hello. 

Q. Do conditions in the area of the mine 

change from season to season and from year to year? 

A. Sure. 

Q. What time of year did U.S. Oil Sands drill 

their 2011 cores? 

A. Late spring through summer, I guess. 

Q. Do you know what time of year, 

approximately? 
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A. The days were on the drill logs.  I don't 

recall. 

Q. If I said June, would that -- do you agree 

with that? 

A. If you're looking at the facts and you say 

June, then yes, sir, I agree. 

Q. Would that generally be considered a wet 

or dry time of year in that time in Utah? 

A. It would be wetter than it would be dry, 

just because snow melt occurs late at 8,000 feet. 

Q. Is it possible to monitor seeps? 

A. Yes, if they are flowing seeps.  If 

they're not flowing, there's nothing to monitor. 

Q. Did you produce or contribute to the 

production of Figure 7 that everyone's been referring 

to? 

A. I reviewed it.  It was prepared under my 

direction. 

Q. Okay.  Are there methods available that 

would help determine the rate at which water would 

travel through tailings, given a specific amount of 

precipitation? 

A. Sure. 

Q. Were those conducted for this mine? 

A. No.  
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MR. DUBUC:  Thank you.  

MR. HOGLE:  No more questions. 

THE COURT: The witness is excused.  

MR. HOGLE:  We need to grab our witness.  

We usually take a break anyway -- 

THE COURT: Now is a great time for a 

break.  Let's reconvene at 3:25.  

(Break was taken.) 

THE COURT: We're here in the matter of 

Living Rivers' request for agency action regarding 

the PR Spring Tar Sands Project, ground water 

discharge permit-by-rule number WQ PR-11-1.  We just 

concluded our afternoon recess, and we will commence 

again with the presentation of U.S. Oil Sands' case.  

MR. HOGLE:  Thank you, your Honor.

U.S. Oil Sands calls Gerald Park.

  GERALD PARK,

called as a witness, being first duly sworn, 

was examined and testified as follows: 

   DIRECT EXAMINATION

BY MR. HOGLE: 

Q. Please state your name.  

A. Gerald Park. 

Q. What's your occupation, sir? 
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A. I'm a geologist and a consultant. 

Q. Are you a professional licensed geologist? 

A. I have a professional license from the 

Utah -- State of Utah.

Q. Since when? 

A. Since they became effective, about 2003. 

Q. Is a copy of your resume in the record as 

Exhibit 302? 

A. Yes. 

Q. And have you done work for U.S. Oil Sands? 

A. Yes.  I started with U.S. Oil Sands in 

2005 when we drilled the first hole in the Uintah 

Basin.  At that particular time, they were called 

Earth Energy Resources.  We drilled -- okay. 

Q. And in your work for U.S. Oil Sands, have 

you visited the project site? 

A. Yes.  I have been out there 40 times plus.  

I stayed out there for 30 days at one stretch, and 

the latest stretch was probably for almost five 

months when we were out there doing a drilling 

project. 

Q. And have you been there -- what times of 

the year have you been out to the site? 

A. I've been out there in March, April, May, 

June, July, August, September, October, November, and 
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I've been there in December. 

Q. Would you characterize the area as arid or 

semiarid? 

A. It's semiarid, yes.

Q. Is it windy out there? 

A. It can blow you off the hill, yes. 

Q. You've got on the easel there an 

enlargement of Exhibit 300.  Is that a fair oblique 

aerial view of the project site? 

A. Yes.  And a very good one at that, too. 

Q. Now, during the times that you've been out 

to the project site, did you look for evidence of 

ground water at the site? 

A. I think I've looked for ground water at 

the site ever since I started going out there. 

Q. Did you find any evidence of actual ground 

water? 

A. No, other than -- no. 

Q. No.  Okay.  Now, let me ask you about this 

Figure 7 of the NOI.  There's been some testimony in 

this case about the four green dots to the left of 

the project area.  Do you see those green dots?  

A. Which ones are you pointing to?  

Q. Yeah.  These ones right here.  It's kind 

of hard to tell -- 
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A. Okay.  Yes, I'm familiar with those. 

Q. Okay.  Now, have you seen damp areas in 

that general location at the site? 

A. Yes, I have. 

Q. Okay.  And have you provided kind of a 

sketch for us to try to help demonstrate what you 

think -- you know, what you've observed them to be? 

A. Yes.

Q. And why don't you show us your sketch.  

A. That should be good.  

Q. Now, this is something that you've worked 

on to -- can we get some masking tape or a little bit 

of something to hold that up?

This is something that you -- that you're 

going to use to help illustrate your testimony with 

regard to these damp spots or the "seeps," right?  

A. That's correct.  The seeps have a definite 

origin, and we're -- we'll demonstrate what that is.  

Q. Okay.  Before you get there, I'm going to 

number that USOS 314.  

MR. HOGLE:  And I would move for its 

admission.  

THE COURT: It is admitted into evidence.

(EXHIBIT-314 WAS ADMITTED.) 

MR. HOGLE:  Thank you. 
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Q. (BY MR. HOGLE)  All right.  Now tell us 

what this shows.  

A. Well, this is a cross-section of the 

sediments at PR Springs and the deposit that U.S. Oil 

Sands has there.  We're showing it as a ridge, a 

valley, which is a -- one of the drainages that we're 

showing in the valley.  It could be this one, it 

could be this one.  And it's a high -- it's a 

schematic rather than an actual drawing of a physical 

thing.  

But the -- PR Springs, the Green River 

Formation is composed of sandstone, siltstone, a 

little bit -- there are several limestone bits, and 

the -- the sediments continue on for 4 or 500 feet 

below us as Green River Formation.  These beds are in 

the upper surface.  The upper 250 feet or so are tar 

sand beds.  

And these are in between, separated by 

siltstones or shales or mud stones or clay stones.  

The -- what this is showing, though, is the -- the 

ridge is here.  In the wintertime it snows; in the 

springtime it snows.  These snows remain on the -- 

they evaporate, they flow down, but mainly they flow 

off the top into these alluvials and talus at the 

base of each bed. 
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And this moisture migrates down, and it 

migrates into these talus ponds.  And they've been 

there for a long time.  They're sandstones, clay 

stones, and they've -- there's clay in them, so 

they'll hold water in these zones. 

So after -- when the snow melts, water 

runs down into these things.  And then for a few days 

after the snow is gone, these will seep.  And what do 

I mean by a seep is a damp spot in the floor that can 

be traced for 10, 20, 30 feet, depending upon how 

strong it's been flowing, how much precipitation has 

come down. 

And you can find them immediately after 

for a short -- for a period of time after the 

spring and snows have melted and then again after -- 

generally after a good rainstorm, you'll find them.  

So they accumulate in this -- in the spring snows, 

from precipitation, and there consists of moisture -- 

water that migrates down through -- into the top 

talus or between these beds where it then seeps out 

into the -- into the sand and stays damp for a period 

of time. 

They're not related anywhere to ground 

water; they're just simply runoffs.  And I presume 

that these things form, and that's the basis of where 
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these seeps come from.

In this particular case, we've shown that 

the -- we've got a core -- this would be the proposed 

pit where we'll go in, strip off the overburden, and 

mine the tar sand, strip off the interburden, mine 

the tar sand below. 

This one is maybe -- probably not going to 

be mined because it's too low -- it's too low grade, 

have some spotting points in it, so it may not be 

economical to go in and mine that.  Here's one of the 

holes that we put down.  Take any one of these in 

this area.  Then we've drilled it down to 250 feet; 

totally dry for the whole -- all the way down.  Dry 

hole all the way.  

Is that everything?  So the seeps in 

there, they'll be there for a few days after the 

moisture has fallen, but then that will ultimately 

disappear and the stream bed will be dry.  There will 

be no evidence of any seep whatsoever.  So they're 

not permanent.  They're very ephemeral and here today 

and gone tomorrow. 

Q. And is that -- is that something -- not 

the scale, but the representation, is that something 

that you personally observed during your visits at 

the site?  
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A. Yes.  I've been down in these holes, and 

I've come underneath these beds and found the seep 

there.  Yes, I've seen the moisture. 

Q. And how do you know about the layers that 

you've got there?  You've got oil sand beds and then 

you talked about the siltstone, mud stone.  How do 

you know about those layers?  

A. Well, we drilled 180 holes into them, and 

that's one way I know about it.  I've looked at the 

logs of all of these 180 holes.  I've examined the 

aerial photo -- or the photographs of all those core 

holes.  And so that was the way I learned about that, 

by looking and feeling and touching. 

Q. And then on average, how deep were the 

core holes drilled in the 2011 program in the project 

area?  

A. The average depth was somewhere around 

170 feet in the -- well below the lowest tar sand 

bed. 

Q. Okay.  Well below where U.S. Oil Sands 

plans to mine? 

A. I was addressing the mine area is what I 

was addressing, not the overall program. 

Q. Right.  Okay.  

A. And that is right in here, this area. 
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Q. Okay.  Let me ask you some questions about 

the 2011 drilling.  Now, you were present during the 

2011 drilling, were you not? 

A. I was. 

Q. Were you there the whole time? 

A. I was there the entire time it was being 

drilled. 

Q. And did it go from -- when were the -- 

what were the dates that the drilling occurred? 

A. May 6th, October 10th. 

Q. And behind you, 304, that's the core map, 

right?  That shows the pattern of the core holes?  

A. Yes.  

Q. Okay.  And what were your instructions 

with regard to determining whether there was a 

presence or absence of ground water during this 

drilling program?  

A. Since I -- I've been wandering around that 

country now for seven years.  I've been up and down 

washes, down each one of them more than once.  I've 

been looking for ground water and hoping we could 

find some because we're going to need some; but in 

the absence of it, because we have never seen any, we 

were concerned if we could find it in the holes that 

we were drilling, then we would have an idea of what 
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we were looking at in the mine because we wanted to 

know exactly what was down there. 

So they were instructed to watch for water 

and make -- to observe anything they saw and to note 

any indication of water and to confer with the 

driller on frequent occasions to find if he has any 

occasion to think there's water we're encountering. 

And during the whole 180 drilling program, 

we have encountered no water, in none of the drill 

holes.

Q. And you were present during the entire 

time?  

A. I was.  I spent parts of each day visiting 

each of those drills and looking in the drill logs 

that the geologists were putting together.  Some were 

printed better than others and some writers were 

better than others, but they all had the basic 

notations of what you would put on a drill log, which 

is what you could see in the core. 

Since we -- it's come up that there are 

questions about the lack of notation on, "Why didn't 

you say there was no water?"  Well, if you started to 

put down everything that you don't see on a drill 

log, it would not be a drill log; it would be a 

catalog, I guess.  
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We only put -- it's a positive thing, as a 

geologist uses discretion to determine what he thinks 

is important in that hole for the purpose of -- what 

the hole is being drilled.

The purpose of the drilling here is to 

determine the depth of the tar sand, the percentage 

of the tar sand in the core, the grain size, 

porosity, the color of the sediments, the type of 

sediments, is there water there, is there fossils 

there that maybe add information to the marker beds 

that allow you to correlate them better. 

So anything that would be relevant in the 

formation is being noted on those logs.  You simply 

can't note everything, so you have to stop at only 

what you can tell is there. 

Q. And you supervised the other geologists 

who were involved in the program?  

A. I did.  Yes, I did. 

Q. And you made sure that they followed the 

instructions about staying vigilant for signs of 

ground water and noting it if it happened? 

A. They were well-informed that we were very, 

very interested in the ground water.  And if there 

was one thing they were looking for more than 

fossils, it was ground water. 
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Q. Now, you also were involved in the efforts 

to drill a water well, yes?  

A. Yes. 

Q. Can you identify -- let's put this on the 

easel.  This is Exhibit 304.  

THE COURT: Can we get this one marked?  

You said it was 314.  

MR. HOGLE:  Is it okay if I just -- 

THE COURT: Please.  

MR. HOGLE:  Okay.  

Q. (BY MR. HOGLE)  Could you show us on the 

enlargement of Exhibit 304 approximately where the 

water well drill holes were?  

A. Well, one is up here; two, here; three -- 

three was here; four -- where's -- when you're this 

close, you can't see.  Four and five was here.  So -- 

and that wasn't stuttering.  

Q. Okay.  And how far did you have to finally 

go before you encountered any ground water?  

A. We ended up -- in the fifth hole, we were 

hitting ground water.  It looked like it was -- sort 

of amounting to something around 1800.  And we ended 

up finding some fairly good formations around 2000.

So we drilled a hole to 26-plus feet -- 

2600-plus feet with a water-bearing zone that goes 
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between about -- from looking at the log, the 

water-bearing zone runs from about 2000 -- 1990 to 

2000 to 260-plus feet deep.  And that's in the Mesa 

Verde formation, which has its -- the reason it 

has -- Mesa Verde is a true aquifer.  It really 

carries water for long distances.  

You can trace the Mesa Verde in 

water-bearing situations for 50 miles to the south.  

That's why one of the reasons that you find 

saturation starting to show up in Mesa Verde at this 

area is because it's had a large -- a large recharge 

area that's been -- where it's been open to rain, 

precipitation, snow, stream flow, for hundreds of 

square miles. 

So whereas the other formations here 

outcrop just down below here.  They outcrop.  So 

there's really no recharge area for these sediments 

out here.  The recharge area only proceeds down to 

about here.  This is cut off, but the road that goes 

over to it is about -- wait a minute.  Yeah.  The 

recharge area, just right here on the rim.

This airstrip -- if you were to take off 

on an airplane out here, you fly off here, you fall 

over the recharge area for these sediments in through 

here, which is -- it's one of the steepest canyons, 
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but the slope is about that like. 

So you can imagine rain falling onto that 

vertical slope, how much possibility there would be 

of a recharge entering the sediments that occur in 

this development, which would be through here.

Plus, the main canyon -- there's a main 

hydrologic disconnect, so any surface moisture that 

falls here is going to surface in the main canyon.  

This is Horse Canyon here, so part of them surface 

here at Horse Canyon.  The other part surface in the 

main canyon, which they do.  That's where some of 

these -- that's where some of the streams are shown 

on that other map that we have.  

Q. That's this one here?  

A. Yeah.  That's that one.  Yes, these -- 

these springs down here are just, I would say, less 

than three-quarters of a mile from where the vertical 

slope goes down into Grand Valley and the Colorado 

River drainage, so that the -- if any moisture that 

falls on this slope in this area will -- that's the 

reason for these springs, in my opinion, is there is 

just more surface waters entering into springs, 

entering into -- and flowing here and coming out in 

these springs. 

But the main canyon completely disconnects 
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this drainage, hydrologic unit, from this hydrologic 

unit.  So moisture in the surface rocks down to 4 or 

500 feet from here most generally would end up at the 

main canyon rather than flowing out over here.

That's why I presume that the model we've 

shown here are the reason for these seeps.  They're 

not connected to any water in the ground, but they're 

simply connected to runoff that comes on top of the 

aquifers of the tar sand beds.  So these are seeps, 

these are true springs.  

Q. Thank you.  When a drill hole encounters 

ground water, what does it look like?  

A. What does the water look like?  

Q. What does it look like on the surface?  If 

you're drilling down and you actually encounter 

gravel -- I'm not saying you did.  I'm just saying 

when you do, if that happens, what does it look like 

on the surface? 

A. Well, usually you typically get water 

blowing out.  You can tell.  It comes up with 

moisture, with the sediments coming out of the hole. 

Q. Okay.  So it's observable? 

A. It's observable, yes. 

MR. HOGLE:  No further questions.  

THE COURT: Mr. McConkie, did you have any 
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questions?  

Mr. McConkie, in the interest of time, I'm 

going to let Mr. Dubuc go first. 

MR. MCCONKIE:  That's fine.  Thank you.  

CROSS-EXAMINATION

BY MR. DUBUC: 

Q. Mr. Park, welcome.  

A. Hi. 

Q. Briefly, this is your theory.  Is that how 

you label that? 

A. Uh-huh (affirmative). 

Q. Okay.  Have you conducted any testing in 

support of that theory?  

A. No.  

Q. Okay.  

THE COURT: Let me interrupt and just 

indicate that you're talking about 314.  

MR. DUBUC:  Yes.  

Q. (BY MR. DUBUC)  Did they drill holes -- 

excuse me, drill -- did they core drill on the side 

of the slope when they did the -- 

A. No.  We stayed away from the sides because 

we would have had to have built some very steep roads 

to get down there, and we didn't want to disturb that 

much terrain. 
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Q. Okay.  And in support of your theory, did 

you go down and like dig out on the side of that 

slope to determine whether that material existed as 

you visualize it? 

A. Yes, I did. 

Q. Okay.  How far in did you go? 

A. As far I could go with my rock axe. 

Q. Okay.  

MR. DUBUC:  Thank you.  

CROSS-EXAMINATION

BY MR. MCCONKIE: 

Q. Back in June of 2008, did you accompany 

some monitors from the Division of Water Quality on 

a -- 

A. Yes, I did. 

Q. And why did you accompany that team? 

A. Well, they wanted to know where the 

springs were. 

Q. And were you able to provide them any 

guidance on kind of showing them around the area? 

A. Yes, I did.  I took them down to where we 

had found the seeps.  We took them down to the areas 

that we found the moisture previously and went the 

whole route around the drainage -- around the 

drainage at that point.  And then we went back up to 
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the surface -- we went back up to where we had left 

the vehicles. 

And during that traverse, I took them to 

the place where it was damp, as we've heard previous 

times, and there was a little bit of dampness in each 

place, as I recall.  And we examined them.  They -- 

and they -- and so once we got finished and got back 

and they were getting ready to leave, they said, "We 

came out here to see springs.  What are you trying to 

do here?"

And I said, "Well, those are the springs, 

and I've been trying to tell them to take it out of 

the earlier information."  Well, they're not springs; 

they're seeps.  We don't have any springs in this 

hydrologic -- 

Q. Could you determine whether those seeps 

were flowing at the time?  

A. They were not flowing. 

Q. Not flowing? 

A. They were barely damp. 

Q. And was there any ground water that was 

sampled on that visit that you were -- 

A. There was no ground water to sample. 

Q. Did they go down to the PR Springs? 

A. I don't know if they did.  They didn't go 
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while I was there. 

Q. Okay.  So you weren't part of that, if 

they did? 

A. If they went there, I wasn't. 

Q. Okay.  

MR. MCCONKIE:  Thank you.  

REDIRECT EXAMINATION

BY MR. HOGLE: 

Q. Mr. Park, is USOS-314 -- is that a theory 

or is that based on your own personal observation?  

A. That's my personal observation.  

Q. Okay.  And have there been measured 

sections dug by the USGS or the UGS in that alluvial?  

A. Not in this particular place. 

Q. But in other places? 

A. In other places, yes.  

MR. HOGLE:  No further questions.  

MR. MCCONKIE:  No questions.  

THE COURT: The witness is excused.  

MR. HOGLE:  Okay.  U.S. Oil Sands rests.  

THE COURT: All right.  If we can turn to 

closing statements, I assume the parties would like 

to make closing statements?  

MR. MCCONKIE:  Should we go in the order 

that -- 
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THE COURT: That's fine.  Same order.  

Closing statement by Mr. McConkie.  

MR. MCCONKIE:  Your Honor, may I have one 

moment, please?  I'm missing one particular document. 

THE COURT: Uh-huh (affirmative).  

MR. MCCONKIE:  On March 16, 2011, Living 

Rivers filed a request for agency action on a 

permit-by-rule letter that was issued by the Division 

of Water Quality on February 15, 2011.  

In that request for agency action, Living 

Rivers alleged that this request -- this agency 

action that was done by the Division of Water 

Quality, this permit-by-rule review and 

determination, dated February 15, 2011, was not 

supported by evidence in the record or otherwise, 

that its permit-by-rule decision was arbitrary, 

capricious, contrary to agency rule, and not 

supported by substantial evidence, and constitutes an 

erroneous interpretation or application or is 

otherwise a violation of the law. 

That's the standard of this case.  The 

parties have stipulated in a joint prehearing 

statement and order, an order which has been issued 

by the administrative law judge, that that is the 

standard that we're talking about in this case, is 
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substantial -- it's whether the DWQ's determination 

is supported by substantial evidence in the record as 

a whole.

That's what we've been doing for the past 

two days is establishing a complete record of this 

case.

The factual issues presented in this case 

are two -- this issue turns on two factual 

sub-issues.  One is whether the record, as it will 

exist before the Water Quality Board, shows that 

ground water, as that term is defined in statutes and 

regulations, exists in the project area; and two, if 

such ground water exists, does USOS's proposed 

operation present a greater than de minimis risk 

affecting the quality of that ground water. 

The parties agree that if the answer to 

either of these questions is no, then the Executive 

Secretary's decision has a reasonable basis and must 

be allowed to stand.  Living Rivers has not met its 

burden on either of these questions.  

Let's just consider -- let's just consider 

some of the evidence that no ground water exists.  We 

had the DOGM well records from the JBR demonstration 

in 2008.  We have 25 exploratory borings drilled to 

depths of 150 feet.  We have the water rights review 
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that's mentioned in the JBR demonstration in 2008.  

We have the June 2008 field visit.

We have USOS's 2011 drilling program, 180 

borings to depths of up to 305 feet.  And then a 

dense grid of 55 borings in the initial three-pit 

mine area confirmed the lack of perched aquifers.

We have the evidence in the record of the 

only ground water that we really -- that there's 

really any evidence of is that the regional aquifer, 

the Mesa Verde aquifer, which is 1500 to 2,000 feet.  

That's something that everybody seems to agree upon.

The nearest spring is the PR Spring, 

nearly one mile away, not hydrologically connected, 

located in a different watershed.  Further, all the 

available evidence that the Division of Water Quality 

was able to determine suggests that Parachute Creek 

and the Douglas Creek Members at the mine site are 

not under saturated conditions.  

The Division of Water Quality did their 

job.  They reasonably relied upon an application that 

was prepared by a certified, professional geologist.

Living Rivers' evidence is limited to 

remote possibilities:  Is it possible?  Can you 

absolutely rule out?  This flies in the face of all 

the actual data of the absence of ground water.  
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They've present no actual field data of the presence 

of actual ground water.

Living Rivers relies upon the testimony of 

Professor Johnson, who we didn't have the benefit of 

having his presence here at this hearing, but he 

presented pre-filed written testimony.  And we also 

have recorded testimony that I would like to just 

refer to just a little snippet of that, which I think 

is very revealing as to really the value of what he 

has to offer in this case. 

And Mark Novak in his pre-filed testimony 

was asked whether he agrees with Professor Johnson's 

conclusions in his analysis.  And his response was 

that whether or not his analysis -- "Whether that 

would or would not occur would not change my de 

minimis determination based on the 2,000 feet of 

unsaturated zone."

He did say, "I strongly disagree, however, 

with the implication that the byproduct mixture would 

come directly into contact with and affect ground 

water in an aquifer because of which is based on two 

critical false assumptions made in Professor 

Johnson's analysis.

"One, that pore water from the tailings 

will flow under saturated conditions and discharge 
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directly into ground water; and two, his omission of 

the unsaturated zone transport path for migration of 

potential tailings leachate to ground water." 

Mr. Novak concluded that, "A valid 

analysis cannot ignore the hydrogeology of the site 

and disregard unsaturated zone transport."  

I just want to refer to just an excerpt, 

and this is included in the transcript of the 

video-recorded testimony of William Johnson on 

April 20th, 2012.  And this comes from -- from my 

cross-examination.  

"Dr. Johnson, now, you testified that 

you're not speaking as to the likelihood of contact 

with surface water" -- "You're not speaking as to the 

likelihood of contact with surface water or ground 

water of this mixture?"  

Answer, "That's right."  

"So you've not evaluated the hydrogeology 

of the particular site for that?  

Answer, "That's right.  I have not." 

Question, "If I could refer you to 

Exhibit 2 on page 20 of your supplemental testimony.  

On lines 15 through 20, you do some calculations with 

regard to the retardation factors.  Do you see that 

on page 20?"  
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Answer, "That would be in the initial 

testimony."  

Question, "Is it true that you used a 

value of 35 percent for moisture content in the 

equation for calculating retardation factor?"  

Answer, "Yes, that's correct.  That's a 

saturated -- I assumed it was a saturated system." 

"Okay.  And that was my next question" -- 

this is my question.  Okay?  "That was my next 

question.  So that would represent -- that would 

represent a saturated condition?"  

Answer, "Yes, roughly.  Right.  It's a 

hypothetical, but yes." 

Question, "Right.  Do you -- do you know 

what best management practices are?"  

Answer, "I know the term." 

Question, "Have you -- have you assessed 

any of the best management practices that are going 

to be employed out of this -- in this project?"  

Answer, "I was not asked to do that."  

So Professor Johnson admitted in his 

testimony that he didn't have any idea, he didn't 

evaluate at all the hydrogeology of the site.  He -- 

all of his analysis was based upon a saturated 

condition.  And so really his -- it was an academic 
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exercise; interesting for the classroom, but really 

having no benefit or value to what we're talking 

about in this case.  

We had Dr. Lips do his -- the benefit of 

his testimony is basically limited to what he thinks 

should have been done out there.  He thinks there 

should have -- that there should have been a seeps 

and springs survey, even though that's not a 

requirement.  Even if this was a ground water 

discharge permit application, a seeps and springs 

survey would not be required. 

And that, essentially, is what Living 

Rivers is asking for in their request for agency 

action.  The relief that they're asking for is that 

the Board order the Division to require U.S. Oil 

Sands to submit a -- an application for a ground 

water discharge permit.  

If they were to do that, they would follow 

those application requirements that we went over this 

morning.  A seeps and springs survey is not included 

in that -- as one of those requirements.

In fact, as we went through those 

requirements one by one, what was obvious was that 

the -- was that the demonstration, which the Division 

accepted as the application, provided all the 
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information that a ground water permit application 

would provide except for that it dealt with 

monitoring because there were no monitoring points, 

there is no ground water.  So that part of that was 

inapplicable. 

And then the other relief that they're 

asking for in their request for agency action is that 

U.S. Oil Sands be required to have a ground water 

discharge permit.  Well, obviously, the problem with 

that is there's no monitoring points.

There's no -- it's not reasonable to 

require a ground water discharge permit on an aquifer 

that's 2,000 feet -- that's 1500 to 2,000 feet down.  

And no -- there's really been no evidence or no 

analysis offered, and even Living Rivers doesn't 

contend that there's a reasonable likelihood of any 

leaching that's going to reach the aquifer.  

So with that, I think it's clear that 

Living Rivers has not met their burden.  Their burden 

was to present by a preponderance of evidence -- 

prove the claims in their request for agency action, 

and they have not -- they really have presented 

nothing.  And it's just -- and we appreciate the time 

and opportunity to present this case.

Thank you.  
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MS. WALKER:  The citizens of Utah are 

entitled to a decision on the first commercial tar 

sands operation permitted in Utah in the United 

States that has been adequately analyzed and 

supported by an adequate administrative record.

Therefore, the citizens of Utah are 

entitled to an independent and objective review of 

oil sands data and analysis, whether this review is 

undertaken by the Executive Secretary or this 

tribunal.  After all, it is ultimately the obligation 

of the Department of Environmental Quality and the 

Department of Water Quality, as agents of Utah's 

citizens, to ensure compliance with the law and to 

protect Utah's waters environment and its public 

health.

That is how our government and regulations 

work.  It is up to our government to analyze 

independently and objectively the information 

necessary to make decisions that are adequately 

supported, not by data and analysis of a necessarily 

interested company, but by information and analysis 

that has been properly reviewed by the 

representatives of the people, by those who have been 

charged, by law, to serve the public interest.  

What this means, then, is there a 
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proper review of -- that there must be a proper 

review of information in the record.  And a decision 

that does not simply -- a decision that does not 

simply adopt oil sands data and analysis, but that 

applies a level of critical examination to the data. 

That said, here's what the record tells us 

is undisputed, that there is shallow ground water in 

the area of the mine and that this ground water 

position would be vulnerable to the contamination 

particularly from a 100-foot-deep pit and 70 acres of 

valley fill in which millions of tons of processed 

wastes will be discarded. 

Moreover, it is undisputed that this 

shallow ground water occurs in a saturated zone and 

that not a single expert, not Dr. Johnson, not 

Mr. Handl or Mr. Novak, thinks that the lab tests in 

the record provide useful information.

As a result, there is no evidence in the 

record to support the claim that those millions of 

tons of processed sands and fines will be 

discarded -- that will be discarded at the site are 

safe for the environment. 

Therefore, based on these facts alone, 

Living Rivers has proven its claim.  The record does 

not support the de minimis determination or claims 
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that it was based on.  After all, as Mr. Novak stated 

in his initial testimony, the primary basis for the 

de minimis determination was that there was no ground 

water above 2000 feet deep.

Moreover, as the record states, the 

finding that the processed wastes are safe is and was 

based on the test -- on those processed wastes 

reported in the record.  But let's look at the record 

a little more deeply.

What we also know is that we are dealing 

with a moving target in the terms of the basis for 

the Executive Secretary's decision.  First, the 

record shows a lack of consistent understanding of 

the regulations that apply to the PR Springs mine. 

Initially, we were told that the Ground 

Water Protection Program protects only aquifers.  

Then we were told that the program protects only 

usable ground water.  Then we told there that there 

is no real workable definition of "usable" for the 

purposes of protecting ground water. 

Then were told that, actually, the Ground 

Water Protection Program only protects meaningful 

amounts of ground water or ground water that can be 

monitored.  And in any case, this monitoring concept, 

which appears to be a brand new one, has not been 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CITICOURT, LLC
801.532.3441

406

adequately explained. 

And at the same time, there's nothing in 

the record to suggest that ground water that is in 

the area of the mine cannot be monitored or that it 

is not meaningful.  Indeed, up until the date of this 

hearing, the contention was always that there was no 

ground water in the area.  

Second, the record shows that the basis 

for the de minimis determination is ever-changing.  

Initially, were told that the primary basis for the 

de minimis determination is that there is no ground 

water above 2,000 feet deep.  Then we were told that 

the primary basis for the determination is actually 

that there are no usable amounts of ground water 

above or in the area of the mine above 2,000 feet 

deep. 

Then we were told that the primary basis 

for the determination is that there is insufficient 

ground water in the area of the mine to be monitored.

And third, the record establishes a 

consistently shifting notion of the potential for the 

processed sands and fines to contaminate the ground 

water in the area of the mine.  First we were told 

that the tests in the initial record supported the 

determination that the processed fines are safe. 
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Then we were told that the most alarming 

of these tests for petroleum hydrocarbons is ignored.  

This is true even though the test indicates under 

Utah regulations that the soils contaminated to that 

degree surpassed Tier 1 screening levels and must be 

remediated. 

Then we were told that the Asphalt Ridge 

samples of the processed sands and fines are reliable 

for determining whether the PR Springs wastes are 

safe.  Next, we're told that the tests -- that the 

tests in the record are not meaningful.

Next, we're told the record reveals that 

the tests that should have been run were not run, and 

then the tests that needed to be run must be run on 

PR Springs' processed sands and fines and that the 

Asphalt Ridge samples are somehow not good enough; 

and, finally, that the company has meaningful 

information on its processes and wastes that it never 

gave to the agency.

What is more, the record shows that the 

questions left unanswered in the record could easily 

have been resolved.  The record shows that fairly 

simple laboratory tests and site analyses would have 

answered the issues left conspicuously unresolved. 

And we know that the Executive Secretary 
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did not ask for these analyses.  Instead, he tries, 

with interpretations of fact and law that 

consistently shift, to base a decision on information 

that simply does not support it and information that 

was not intended to answer those questions that 

remain. 

What we have, therefore, are inconclusive 

drilling logs, drilled to look for tar sands, that 

were not intended to determine the presence of ground 

water and that do not rebut the evidence in the 

record that the ground water does exist in the area 

of the mine.

And we have the testimony of Dr. Johnson, 

which raises significant concerns about the effect of 

d-limonene on the solubility of the tar compounds.  

At the same time, we do not have lab results or tests 

that show the rate at which d-limonene remaining in 

the processed sands and fine will evaporate. 

The evidence in the record that addresses 

the potential for contamination of d-limonene and 

bitumen when they are mixed together is missing.  We 

do not have lab results or tests that show whether 

the presence of d-limonene and processed sands and 

fines will increase the solubility of the tar 

compounds in that waste.  
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And we do not have a survey or a simple 

inexpensive monitoring well to confirm the location 

of the ground water in the area of the mine.

Again, the gaps, questions, and 

inconsistencies in the record indicate the need for 

simple and empirical tests and surveys designed 

exactly to address the questions left unanswered by 

the record.  Without these tests, the record does not 

support a de minimis determination. 

Finally, we have heard much about future 

testing of tailings.  And this evidence in the record 

further underscores that the record does not support 

the determination.  Of course, the first point is 

that future testing is not in the record and, 

therefore, cannot serve as a basis for the de minimis 

determination. 

And secondly, the requirement that testing 

be done is not in any permit, because there is no 

permit.  And isn't that exactly what permits are for, 

to place conditions on the operations of the 

facility?

And third, the need for future monitoring 

indicates that the record cannot support the decision 

made.  After all, if this information is important to 

determining the safety of the millions of tons of 
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processed wastes, it must be gathered before a 

permitting decision is made.

If the Asphalt Ridge samples are all 

relevant to the safety of the PR Spring processed 

wastes, then the tests should be run on those wastes 

before the permitting decision is made.  

If the Asphalt Ridge samples are not 

relevant to the permitting -- to the PR Springs 

operations, then, again, the record does not support 

the finding that the PR Spring wastes are safe.

The record shows, in sum, that there is 

shallow ground water in the area of the mine that is 

vulnerable to contamination, that the wholesale 

discarding of millions of tons of processed waste has 

the potential to contaminate this ground water.  And 

there's nothing in the record that shows these wastes 

are safe; therefore, a de minimis determination is 

not supported by the record.  

At the same time, based on the record, we 

can conclude that the agency decision, based on 

ever-changing application of the law to a single set 

of facts, cannot be upheld and that an agency 

decision based on ever-changing interpretation of a 

single set of facts can not be upheld. 

As a result, Living Rivers is entitled to 
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the relief it seeks, that the permit rule 

determination -- that the permit-by-rule 

determination be remanded to the Executive Secretary 

so that he acquire the information necessary to make 

a supportable, permanent decision for the PR Spring 

mine and operations.  

Thank you.

MR. HOGLE:  Thank you.  I believe that a 

good closing argument should have the characteristics 

of a mini skirt.  It should be short and revealing.  

As I've listened to Living Rivers' closing 

argument, it seemed like we sat through different 

proceedings.  Living Rivers seems to suggest that the 

record closed the day before yesterday.  The record 

is what happened yesterday, it's what happened today.  

That's the record.  

According to the ALJ order of Laura 

Lockhart back on November 9th of 2011, this is a de 

novo proceeding.  Yes, they're entitled to the agency 

review of all the evidence, and that evidence came in 

before this hearing started as well as yesterday and 

today.  

And we're not here to talk about waters of 

the state or what the ground water rule protections 

say or don't say.  We're here with regard to the 
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317-66.2(A) 125, which -- I'm going to paraphrase -- 

says if the Executive Secretary determines that a 

project will have a de minimis impact on potential -- 

on ground water quality -- potential impact on ground 

water quality, it may be permitted by rule.  You 

don't need to have a ground water discharge permit. 

So the operative phrase -- well, one of 

them, anyway, is ground water quality, not waters of 

the state.  And ground water is defined.  Ground 

water means subsurface water in the zone of 

saturation, including perched ground water.  Nobody's 

trying to change that.

And there's been plenty of evidence 

introduced today that there is no subsurface water in 

the zone of saturation, including perched ground 

water in the area of the mine.  And Mr. McConkie did 

a good job of identifying what that was.

Let's see what Living Rivers has to say 

about that.  Ms. Walker thought it best not to go 

into that.  I would have done the same thing if I 

were her, because what their evidence is consists of 

these four green dots and documentation in the PBR 

demonstration, Exhibit C, the NOI, Exhibit F, the JBR 

memorandum, Exhibit A to Exhibit 203, that deal with 

those four dots. 
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What do those four dots show?  Well, we've 

got two explanations.  We've got this one I've 

already got in my hand, so I'll just use this.  This 

is US-314.  We've got this explanation, which is 

based on personal observation of a professional, 

licensed geologist who's been to the site over 40 

times over seven years, in almost every month of the 

year, who has traced around looking for evidence of 

ground water and that has put his pickaxe in the 

ground in these areas to find out what these really 

are.  

And he's explained what these are.  These 

are damp spots left over from a precipitation event.  

That's what they are.  

Now, on the other hand, we've got this.  

It's not numbered, but this is Mr. Lips' whiteboard 

drawing, not based on personal observation.  He's -- 

he has been to the site; but in his testimony, he 

never said that he saw any seeps, springs, any 

evidence of ground water.

Now, you can bet that if Mr. Lips had seen 

evidence of ground water, he would have said 

something about it.  So we can infer that when 

Mr. Lips visited this site, he didn't see any 

evidence of ground water.  So we can set this aside.  
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Now, ground water is subsurface water in 

the saturated zone, including perched ground water.  

And you will not find in Mr. Lips' prehearing 

testimony any evidence at all, any testimony that 

there is any saturated zone.  He didn't say that.  

And then when he defined what ground water was during 

his direct examination by Mr. Dubuc, he said that 

ground water means underground water. 

And then in response to my question, I 

asked him, "Is that how you use the term in your 

testimony?"  And he equivocated a little bit, he 

quibbled, but he said ultimately, yeah, that's what 

he used.  

So who is using the wrong definition of 

ground water in this case?  It's Mr. Lips.  And he 

doesn't say that there's a saturated zone in his 

pre-filed testimony, and he says ground water just 

means underground water, which is legally incorrect.  

Let's talk about impact.  The -- as 

indicated, Living Rivers most heavily relies on 

Professor Johnson's testimony about the d-limonene 

increasing the solubility of bitumen compounds in the 

tailings.  And Mr. Johnson nowhere in his 

testimony -- and, boy, how many -- how much testimony 

is this, January 20th, March 16th, April 20th, 
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May 4th -- four sets of testimony that he nowhere 

takes into account this process, this process that's 

diagrammed by Exhibit 19.  

And as Mr. Cuthbert explained, the whole 

purpose of this process is to extract every last bit 

of bitumen compound from the sand.  And is there 

bitumen compounds left over in the sand?  Yes.  But 

those are the little, stubborn guys that just won't 

let go.

I'm paraphrasing because I can't use the 

science jargon, but that's essentially what he said.  

That stuff just won't let go.  No matter how much 

d-limonene that is in contact with it, no matter how 

much mechanical process is done, it's not going to 

let go.  And so Professor Johnson's opinions really 

have no relevance.

Now, Living Rivers purports to challenge 

the February 15, 2011 decision, and I think it would 

be useful to go through that and show what they don't 

even take issue with.  And that's Exhibit I -- IR-I, 

the February 15, 2011 letter.  

And what that deals with, as we've heard, 

is four operational modifications that U.S. Oil Sands 

brought to the agency's attention.  And the first one 

I'm reading -- and this is IR-404.  The first one 
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talks about, "The stabilizer component that was 

originally planned as part of the cleaning emulsion 

for bitumen extraction will not be used." 

You didn't hear anything that removal of 

that stabilizer component is going to increase the 

impact on ground water.  You didn't hear anything 

about that.

Number two, Earth Energy is going to use a 

horizontal belt filter and a disk filter to dewater 

fines instead of a shale shaker.  You didn't hear 

anything about the -- about that, increasing the 

impact on ground water quality.  Living Rivers didn't 

make any hay about that. 

Three and four -- well, three talks about 

the increase in size of the overburden/interburden 

areas, and four indicates that tailings will 

initially go into those dump areas in some -- before 

they -- before they move the tailings into the 

backfilled -- the reclaimed pit. 

Now, it's important to note that Mr. Lips, 

in his testimony, doesn't think that's an issue 

either.  He said in Exhibit 202 -- this is his 

pre-filed testimony, 202 at 23 -- page 23 -- with 

regard, he says -- this is the question:  "Can you 

discuss the flow of precipitation through the dumps?"
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And he answers -- he talks about -- he 

said precipitation will, over time, percolate through 

those dumps and the tailings in the dumps will reach 

the bottom of the dumps. 

And then he says, "And at that point, one 

or two things will happen:  either the water will 

continue to infiltrate into the underlying 

pre-existing soils and bedrock, or the water will 

migrate along the contact of the dumps and the 

pre-existing surface." 

Then he says, "Because the permeability of 

the underlying rock is lower than the materials in 

the dumps, I think it is more likely that water will 

flow at the base of the dumps along or near the 

pre-existing surface and ultimately flow out at or 

near the dump toe as a new seep or spring." 

So of the two -- is it going to go into 

the ground or is it going to flow out?  He says it's 

going to flow out.  So we don't have to worry about 

the enlargement of the waste dumps or the use of the 

waste dumps for tailing, at least from a ground water 

perspective.  We don't have to worry about that.

So, you know, we can cut through the 

charades.  They're not challenging the February 15, 

2011 letter; they never were.  They're really 
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challenging what the -- your Honor ordered just last 

week that they couldn't challenge, which is the 

March 4, 2008 decision. 

And I think we've demonstrated -- even 

though that's not allowed, we've demonstrated that 

there is plenty of evidence, I would submit, even 

more than substantial evidence.  Certainly, the 

balance of the evidence supports the determination 

that the Executive Secretary made.  

And then finally, again, I want to 

reiterate what I said at the beginning.  U.S. Oil 

Sands truly appreciates all the time and effort that 

you folks have devoted to this.  It's really evident 

that this has been taken seriously.  You've taken 

your job seriously with the audio-visual feed.  

You've taken your -- the duty to have this be open to 

the public, that's been taken seriously.  

And U.S. Oil Sands is confident that you 

will see that this is a good project that they have.  

They'll do whatever it takes to get this going.  They 

simply want to get this good project off the ground, 

and they're confident that you'll let them do that.  

Thank you.  

THE COURT: Thank you very much.  I 

appreciate the really excellent preparation of the 
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parties.  This will conclude the procedure, the 

hearing procedure at this time.

As provided in earlier stipulations and 

orders, the parties are permitted to file 

post-hearing briefs.

Thank you.  

(Hearing concluded at 4:31 p.m.) 
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STATE OF UTAH )
)  ss.

COUNTY OF SALT LAKE )

I, Ashley Money, Registered Professional 
Reporter and Notary Public in and for the State of 
Utah, do hereby certify:

That prior to being examined, the 
witnesses were duly sworn to tell the truth, the 
whole truth, and nothing but the truth; 

That said proceeding was taken down by me 
in stenotype on May 17, 2012, at the place therein 
named, and was thereafter transcribed, and that a 
true and correct transcription of said testimony is 
set forth in the preceding pages;  

I further certify that I am not kin or 
otherwise associated with any of the parties to said 
cause of action and that I am not interested in the 
outcome thereof.

WITNESS MY HAND AND OFFICIAL SEAL this 
21st day of May, 2012.

 

____________________________

Ashley Money, RPR
Notary Public
Residing in Salt Lake County
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October 14, 2005 

Mr. Page van Loben Sels 
Earth ~n~rgy Resourceg.Inc, . 
8013-110 Street 
Grande Prairie A.B. T8W 6T2 
Canada 

Subject: Oil Extraction from Oil Sands 

Dear Mr. van Loben Sels: 

Spent Tar Sands 

I have reviewed information on Earth Energy Resources' plan for a pilot project to 
extract oil from tar sands. The information provided does not include the 
cumulati ve amount of tar sand to be processed, a proposal for tailings disposal or an 
estimate of the chemical quality of leachate that may result from precipitation that 
infiltrates oil sand tailings after disposal. Petroleum-related hydrocarbons would be 
the contaminants of concern in this case. There is also no information on 
hydrogeologic characteristics of the proposed disposal site 

Lacking this information, we must treat this as a worst-case scenario, and the 
tailings should be managed in such a way that leachate does not form after final 
tailings disposal. You may temporarily store the tailings on an impermeable liner, 
but precipitation that comes in contact with the tailings must be managed to prevent 
contamination of ground or surface water. 

Additional information on the composition of leachate from the tailings, disposal 
site conditions or proposed containment technology for tailings disposal could be 
used to justify disposal requirements that are less stringent. 

Please contact me if you have any questions. 

Sincerely, 

Mark Novak, P.G.
 
Ground Water Protection Section
 

cc:	 Dave Ariotti. District Engineer 
Tri-County Health Dept. 
Susan White, DOGM 
Kiran Bhayani 
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December 15,2005 

Me, Page Van Loben Sels 
Earth Energy Resources, Inc. 
8013-110 Street 
Grande Prairie A.B. T8W 6T2 
Canada 

Dear Me, Van Loben Sels: 

Subject: Tar Sands Pilot Project tailings 

Earth Energy Resources is currently conducting a pilot project on processing tar 
sands in Grand County, Utah. To evaluate potential environmental impacts of 
disposing tailings from this project, at our request Earth Energy Resources had 
American West Analytical Laboratories extract leachate from a sample of the 
tailings using the Synthetic Precipitation Leachate Procedure (SPLP) and analyze it 
for Total Recoverable Petroleum Hydrocarbons (TRPH) and TCLP metals. The 
results of this analysis indicate nondetectible levels of TRPH and all TCLP metals 
except barium in the leachate. 

For a pilot project of this scale, disposal of the tailings according to procedures 
approved by the Division of Oil, Gas and Mining should not result in contamination 
of ground or surface water. However, if Earth Energy Resources decides to expand 
the pilot project or go into production, more extensive testing of leachate from the 
tailings would be necessary for the Division of Water Quality to determine an 
appropriate regulatory action for such a large-scale operation. 

Please contact me if you have any questions. 

Sincerely, 

Mark Novak, P.G.
 
Ground Water Protection Section
 

cc:	 Dave Ariotti, District Engineer 
Tri-County Health Dept. 
Susan White, DOGM 
Kiran Bhayani 
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8160 South Highland Drive. Sandy, Utah 84093 [P] 801.943.4144 [F] 801.942.1852 

February 21 , 2008 R,ECE.tVE,C
M\~ 

Mr. Mark Novak Ftt1 2I. 2008 
Utah Division of Water Quality 

UI\lI~!ON OF
288 North 1460 West ~1"t:rEn QUAL 1" 
P.O, Box 144870 
Salt Lake City, Utah 841 14-4870 

RE: PR Spring Mine, Request for Permit-by-Rule Determination 

Dear Mr. Novak: 

On behalf of Earth Energy Resources, Inc. (Earth Energy), thank you for your 
involvement in the permitting process for the proposed PR Spring tar sands mining and 
processing operation, As you are aware, Earth Energy's PR Spring project is located 
primarily in southern Uintah County, and extends into northern Grand County. The 
project area lands and minerals are under lease from Utah State Institutional Trust 
Lands Administration, 

This letter transmits a brief report with attachments, intended to provide information to 
support Earth Energy's request for a determination that the proposed means of ore 
processing and processed sand disposal be considered permitted by rule under Utah's 
Ground Water Protection Rules (UAC R31 7.6-6). In part, this information was compiled 
to address items discussed in the initial January 10, 2007 meeting at the Division of 
Water Quality (DWQ) office with you, Tom Rushing, and Jodi Gardberg, and additional 
comments in your e-mail dated March 30, 2007 (attached). 

Please contact either the undersigned or Mr. Barclay Cuthbert with Earth Energy 
Resources, Inc. (403,233.9366) with any questions you may have, Thankyou very 
much. 

Sincerely, 

~~ )CP7'~ 
Robert J. BaY~G 
Managing Principal 

Enclosure(s) 
cc: Barclay Cuthbert/Earth Energy Resources, Inc. 

Corporate Office. Sandy, Utah Boise, Idaho Elko, Nevada Reno, Nevada 
Eugene, Oregon Medford, Oregon St. George, Utah 
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Earth Energy Resources, Inc.
 
PR Spring Operation, Uintah and Grand Counties, Utah
 
Ground Water Discharge Permit-by-Rule Demonstration
 

Introduction 

Earth Energy Resources, Inc. (Earth Energy) is in the process of acquiring all required state and 
federal permits prior to opening and operating a tar sands mine and process plant in northeastern 
Utah. Known as the PR Spring operation, the mine and plant would initially disturb 
approximately 200 acres of lands that Earth Energy has leased from Utah State Institutional Trust 
Lands Administration (SITLA). The project would be located in T15S, R23E, SLB&M, Uintah 
County, Sections 35 & 36, and T15Y2S, R24E, Grand County, Sections 31& 32 (Figure 1). 

This report provides information to support Earth Energy's request to the Utah Division of Water 
Quality (DWQ) for a determination that the PR Spring operation be considered as a permitted
by-rule facility under Utah's Ground Water Protection Rules (UAC R317-6). UAC R317-6
6.2.A.1 states that "facilities with effluent or leachate which has been demonstrated to the 
satisfaction of the Executive Secretary to conform and will not deviate from the applicable class 
TDS limits, ground water quality standards, protection levels or other permit limits and which 
does not contain any contaminant that may present a threat to human health, the environment or 
its potential beneficial uses of the ground water" are considered to be permitted by rule. Also 
permitted by rule (at UAC R317-6-6.2.A.25) are "facilities and modifications thereto which the 
Executive Secretary determines after a review of the application will have a de minimis actual or 
potential effect on ground water quality." Earth Energy believes that the proposed means of tar 
sands processing, processed sand disposal, and other aspects of the PR Spring operation meet 
these criteria, as described in detail below. 

Environmental Setting 

Earth Energy's PR Spring project would be located on the Tavaputs Plateau along the 
southeastern rim of the Uinta Basin. The site is within the Willow Creek sub-basin of the Green 
River watershed. The proposed disturbances would be located on a relatively flat interfluve 
between PR Canyon and Main Canyon, extending into the heads of two small ephemeral 
tributaries to Main Canyon. Average elevation at the project site is approximately 8,100 feet. 
The small headwater drainages contain very small active-channel cross-sections, and typically 
show no evidence of live water or riparian vegetation. Precipitation in this area is estimated at 
about 12 inches annually (Price and Miller 1975), which is generally not sufficient to sustain 
perennial flow in the smaller watersheds in this region. Instead, much of the area is dissected by 
numerous ephemeral drainages located in large canyons with steep side slopes. 

Thick, cross-bedded sandstone, mapped by Gaultieri (1988) as the Renegade Member of the 
Wasatch Formation, crops out in the bottom of Main Canyon. These beds are overlain by the 
Green River Formation, which contains lenticular beds of lacustrine sandstone saturated with 
bitumen separated by intervals of barren sandstone, siltstone, shale, mudstone and calcareous 
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marl. The Parachute Member of the Green River Formation is the surface bedrock formation 
found throughout much of Earth Energy's lease, and the underlying Douglas Creek member of 
that formation contains the tar sands deposit that would be mined during this project. Five 
distinct asphalt impregnated sands, labeled "A", "B", "C", "D" and "E" with "E" the highest 
strata, occur in the upper portion of the Douglas Creek Member (Byrd, William D. 1970; Clem, 
K. 1984). The "E" bed is regionally known, but is not present locally. The remaining beds crop 
out in PR Canyon to the northeast and Main Canyon to the southwest of Earth Energy's proposed 
operations. All four beds occur in an interval 240 to 290 feet thick (Murphy, Leonard A., 2003 
private report). Earth Energy's primary targets at this time are the "C" and "D" beds. The 
Douglas Creek Member forms the uppermost recognized aquifer in the project area. 

BLM wrote the following about the geology and hydrogeology in the general vicinity of the 
project area (USDI BLM 2007): 

The Douglas Creek Aquifer receives recharge mainly by infiltration of precipitation and 
surface water in its outcrop area, with little leakage from underlying bedrock aquifers. It 
discharges locally to springs in the outcrop area and to alluvium along major 
drainageways such as the Green and White Rivers. In the study area, flow is generally to 
the north and northwest. The unit is roughly 500 ft thick, although in the center of the 
Uinta Basin it is as thick as 1,000 ft. Maximum well yields are less than 500 gpm. Water 
type is typically sodium sulfate to sodium bicarbonate. TDS levels range from 640 to 
6,100 mgIL (Holmes and Kimball 1987). 

Previous geologic exploration drilling at the site, at maximum depths of approximately 150 feet 
below ground surface, did not encounter ground water. However, there are several nearby 
springs and/or seeps that provide evidence of localized, shallow ground water. Most springs in 
the area, including the nearby PR Spring, are reported to discharge from the Parachute Creek 
Member of the Green River Formation (Price and Miller 1975), and represent isolated, perched 
aquifers. PR Spring is located slightly less than one mile east of Earth Energy's proposed 
operation, and is associated with several water rights for stock watering uses. It issues in the 
canyon bottom near the head of PR Canyon. Other springs mapped by the USGS and within a 
similar proximity to the site are located south of the proposed operation in the bottom of Main 
Canyon and its tributaries. PR Spring issues at an elevation of approximately 8,040 feet; other 
nearby springs issue at elevations ranging from about 7,700 to 8,160 feet. 

While the Green River Formation includes various other water bearing zones (including the 
Birds Nest zone of the Parachute Creek Aquifer and the Douglas Creek Aquifer), the State Water 
Plan (Utah Division of Water Resources 1999) does not include any aquifers within this 
formation as significant enough to be targets for ground water development. Further, 
information from Green River Formation water wells and springs indicates generally low yields 
(Price and Miller 1975). Instead, the underlying Wasatch Formation and the Mesa Verde 
Formation (Group) are the nearest aquifers of a regional extent. 

Price and Miller (1975) indicate that the potentiometric surface in the general area is 1,500 feet 
below ground level (BGL) or greater, with a gradient to the north. The Division of Oil, Gas and 
Mining's (DOGM) oil and gas well log records (DOGM 2007) were searched for relevant 
information on stratigraphy and ground water. Two of the well records (Webb (API #43-047

Earth Energy Resources, Inc. February 22, 2008 
Groundwater Discharge Permit by Rule Demonstration Page 2 

IR - 000006



30097, drilled in 1970-71), Lindisfarne (API #43-047-35567) drilled in 2006)) and other reports 
(Howells et al. 1987) describe the Mesa Verde as the nearest fresh water aquifer, under the low
permeability Green River and Wasatch formations. The average distance from ground level to 
the Mesa Verde was 2,011 feet, based on DOGM records of oil/gas wells within 3.3 miles of the 
project site and surrounding it in all directions. Table 1 shows the distance from ground level to 
the top of the Mesa Verde, taken from DOGM well files. Only recorded data is entered (e.g., if 
surface formation was not described it was left blank, if surface was described as the Green 
River Formation, zero (0) was entered in column 5). 

<-., 

W"N.~~[ 
Lindisfarne 15-23-26 1.35 
Black 15-24-31 1.2 
Horse 
Can on 
Webb 15-24-31 E 1.3 1,266 1,266 
Divide 32 15.5-24-32 ESE 0.7 0 2,148 
32 
UTFEE 15.5-24-32 SE 1.1 0 710 1,768 
UTON 16-24-5 SSE 1.8 0 600 1,800 
Horse Point 16-24-6 SSW 1.2 2,123 
Little Berr 16-23-2 SW 3.3 2,108 
Duncan 3 15-23-28 W 2.8 0 900 2,100 
Duncan 14 15-23-28 WNW 3.1 0 2,465 
Main 1 15-23-28 NW 2.35 0 1,365 2,475 

The nearest water well in the State water rights database (DWR 2007) is a BLM well (water right 
#49-1597) approximately three miles east in TI5S, R24E, SESE Section 32; BLM initially 
drilled and abandoned a dry well (822 feet deep), then drilled a second well six feet away from 
the first and finished the well at 98 feet (static water level 60.9 ft; pumping at two gallons per 
minute (gpm) for one hour caused a 15-foot drop) (DWR 2007). According to the database, no 
proof of beneficial use was ever submitted for the water right associated with this well, and the 
right lapsed in 2002. The current physical status of the well is not known; there is no record in 
the database of the well having been plugged and abandoned. 

A water rights application (No. 49-1567) has been filed with the State Engineers Office by a 
private party on a small spring located within Earth Energy's proposed disturbance area, as well 
as several other nearby springs; in general, these springs are ones that are not shown on USGS 
mapping. To date, the State Engineer has not granted this water right, in part because there were 
official protests filed and in part because the applicant has not submitted requested information 
to the State Engineer. A May 16, 2007 reconnaissance trip to locate the on-site spring and 
determine a flow rate found no evidence of ground water discharge at this site. It is not known 
whether such a spring previously discharged at this location or whether the site location 
associated with the water right application was reported incorrectly. A very minor seep, with 
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flow too small to be measured, was found approximately 100 vertical feet down from, and 1/4 

mile west of, the spring identified with the water right. No other water was found in the 
immediate vicinity during this survey. Further, as noted above, exploration drilling in the 
vicinity, to depths of 150 feet, did not encounter ground water. 

The baseline water quality of ground water underlying the project area is not known. However, 
the BLM (1984) notes that known springs within the combined Hill Creek and PR Springs 
Special Tar Sands Area (STSA) typically range from fresh to moderately saline, with total 
dissolved solids (TDS) ranging from about 300 mg/L to 6,100 mg/L (BLM 1984). Generally, the 
springs are freshest near the southern extent of the STSA, in the vicinity of the Project Area, with 
TDS concentrations of less than 500 mg/L (Price and Miller 1975). In 1964, PR Spring was 
discharging at 5.6 gpm and had a dissolved solids concentration of 380 mg/L (Price and Miller 
1975). 

More recently BLM has written the following (USDI BLM 2007): 

Dissolved salt in the rivers is a major concern in the Uinta Basin. The salts originate from 
marine and lacustrine sedimentary rocks and their derived soils that have high salt 
content. Surface runoff, irrigation return flow, saline groundwater discharges, and 
evapotranspiration are the major causes of the elevated TDS concentrations in the surface 
water (Price and Miller 1975). The concentrations of dissolved salt in streams generally 
are low near headwater areas, but increase dramatically near the lower reaches of the 
streams. This is magnified during low-flow periods. 

In spring 2008, Earth Energy plans to drill a test water well approximately 11/ 4 mile east of the 
proposed PR Spring operation, in order to develop a source for its process water requirements. 
Geologic logging will include observations on specific locations where ground water is 
encountered, an aquifer pump test will be conducted, and water quality samples of the target 
aquifer will be collected. These will help to further define the location and the baseline 
chemistry of the area's ground water. 

Surface water quality data for nearby streams is lacking. However, Willow Creek, to which 
Main Canyon is tributary, is listed as an impaired stream on Utah's 303(d) list. The listed 
pollutant is total dissolved solids (DWQ 2006). 

PR Spring Operation Description 

Earth Energy plans to mine tar sands from a 62-acre open pit (Figure 2), from which it will also 
remove overburden and interburden. Under the terms of the SITLA lease, mining may occur up 
to a maximum depth of 500 feet below ground surface; the current pit design, which will mine 
the D and C beds, extends to a maximum depth of about 150 feet. Based upon exploration 
boreholes and a five-acre test pit, overburden varies from 0 to 50-feet thick, and interburden 
thickness averages 15 feet. The "D" bed averages 21 feet thick, and the "C" bed averages 24 feet 
thick. 
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The mined tar sands would be stockpiled adjacent to the processing facility; up to about 40,000 
yd3 of tar sands (a two-week supply) could be stockpiled at anyone time. Overburden and 
interburden would initially be placed in overburden/interburden disposal sites, which will be 
constructed as small valley fills. As the tar sands are processed and mining progresses, sand and 
fines remaining after extraction of the bitumen will be used to backfill the open pit. The waste 
sand and fines will be alternately placed with the available over/interburden rock to provide 
stability. At the end of this phase of mining, two external overburden/interburden disposal sites 
(approximately 25 acres each) will remain, and the open pit will have been backfilled to about 
50-percent of capacity. 

The processing facility (Figure 3) will be adjacent to the open pit, covering approximately 15 
acres, and will include a mine office and associated parking area; a maintenance shop, 
warehouse, power plant, equipment parking and service area; process equipment, sand de
watering equipment, a tank farm, tank truck loading area, and a lined water storage pond that 
will serve as a reserve process water pond and plant-site runoff collection pond; and stockpiles 
for processed sand, reject materials (ore loads that contain too much interburden or overburden 
to be viable for processing), and ore. The mine office will be a modular building placed on a 
gravel pad. The process equipment will be skid-mounted. The warehouse and maintenance shop 
will be "Sprung-type" semi-permanent structures placed on concrete pads. The tank farm will be 
designed, constructed, and operated as required by the Spill Prevention, Control, and 
Countermeasures (SPCC) regulations at 40 CFR 112. Among other requirements, these 
regulations set forth requirements for secondary containment of stored oil products (i.e. 110 
percent of the capacity of the largest tank). Because the tank truck loading area will involve the 
transfer of large quantities of hydrocarbons, Earth Energy's SPCC Plan will also address best 
management practices (BMPs) to prevent or manage releases from this area as well as from the 
tank farm. 

Earth Energy has patented a chemical method for extracting hydrocarbons from tar sands. 
Known as the Ophus Process, this production method produces clean (chemically inert), "damp
dry" sand tailings that can be backfilled into the quarry. The method relies upon a proprietary 
cleaning emulsion, whose specifications and Material Safety Data Sheet (MSDS) have been 
provided to DWQ as confidential information. As indicated in the MSDS, while the cleaning 
emulsion's biodegradability has not been determined, related chemicals are known to be 
biodegradable. Further, the emulsion evaporates rapidly when exposed to air and is insoluble in 
water. 

Figure 4 shows the process flow diagram (confidential). The extraction process begins when the 
mined tar sand is sent through a crusher or de-Iumper and reduced to a two-inch-minus aggregate 
size. From there, the crushed ore is augered to a heated slurry mixer where the cleaning 
emulsion is introduced along with water and the ore slurried to the consistency of a thick, gritty 
milkshake. The oil sand slurry is then moved by screw conveyor to the slurry tank where 
primary separation of the bitumen from the sand occurs. The produced sand with residual 
bitumen is then pumped through a series of separation towers where the last traces of bitumen 
are removed. All of the liberated bitumen is captured, polished with cyclones and/or centrifuges 
and then pumped to a storage tank for heated storage prior to transport. The cleaning chemical is 
then removed from the bitumen by distillation and recycled to the front of the process. 
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Although this is a closed system, Earth Energy is coordinating with EPA and the Utah Division 
of Air Quality in regard to possible air emissions due to fugitive or other losses. The chemical is 
not changed as a result of processing - it acts as a diluting and a cleaning agent, but is not itself 
altered by bitumen extraction operations. 

Approximately 85 percent of the total water used during the extraction of bitumen from oil sand 
will be recycled. The chemically cleaned produced sand is de-watered on a shale shaker (or 
similar device) and the recovered water is pumped to a holding tank for recycle to the front of the 
process. Additional cleaning agent is added to the re-cycled water to bring it back to full 
strength. De-watered sand and fines represent the two solid streams of residual waste material 
that will then be conveyed to a stockpile for loading and backhaul to the mine pit. The first 
stream, coarse solids, is primarily quartz sand which has particle sizes large enough to separate 
from the hydrocarbon phase and gravimetrically separate from the liquids. This phase is 
collected at the bottom of the separation towers and dewatered. The second stream is the fines 
(including clays), which typically remain entrained in the hydrocarbon phase during the initial 
bitumen separation. After the bitumen is extracted from the oil sands, a combination of 
hydrocarbon phase, water, and clays and fines are routed to the separation/polishing components 
of the Ophus Process where they are separated. The dewatered sands and fines are placed in a 
temporary storage pile, from which they are back-hauled to the pit backfill every 24 hours. The 
dewatered residual solids in the storage pile will contain approximately 15 to 20 percent moisture 
and when mixed will have a plastic consistency that will not release free water while in the 
stockpile. This material will be near optimum moisture for compaction when it is returned to the 
pit. 

The final grading plan for the plant site will ensure that all plant site run off, including any free 
water from the residual solids storage pile (after a precipitation event, for example) will flow to 
the reserve water pond. The water in the reserve pond will be used during outages of the main 
water supply system, and may also be used for dust suppression on haul roads and in the open 
pit. 

Water is expected to be consumed at a rate of approximately 1.5-2 barrels for each barrel of 
produced bitumen. The 2,000 barrel/day operation would use approximately 4,000 barrels of 
water, or 116 gpm based upon 24-hour processing. All of the water that is not recycled would 
either evaporate or be returned to the open pit as moisture within the processed sand, which 
would be mixed with returned overburden and interburden as pit backfill. The backfill would be 
unsaturated and non-free-draining. 

In Utah, discharge of process waters, wastewaters, and storm water runoff from industrial 
facilities to surface water is typically regulated by DWQ through the Utah Pollutant Discharge 
Elimination System (UPDES) program, except where Tribal Land is involved, in which case 
EPA has regulatory authority over such discharges. Earth Energy's PR Spring operation will be 
located partially on Tribal Land and partially on non-tribal land, thus both EPA and DWQ have 
jurisdiction over any such discharges to surface water. As there will be no discharge of process 
water or wastewater to surface waters, a permit for these types of discharges will not be required 
from either agency. The need to obtain a permit for storm water discharges is currently being 
investigated with both EPA and DWQ. However, regardless of whether a permit is required by 
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either or both agencies, storm water generated on-site will be managed so as to prevent its 
release to surface water (through BMPs such as grading, impoundment, and re-use). 

Demonstration of Permit-by-Rule Conformance 

Earth Energy believes that all aspects of the PR Spring operation will conform to the 
requirements stated at UAC R317-6-6.2.A.I and A.25 (quoted above), thus allowing it to be 
considered as permitted by rule. First, the facility design and the nature of the operation 
minimize the potential for contaminant release. Second, the characteristics of residual water 
associated with the tar sands process do not suggest an environmental threat. Last, the 
hydrogeologic setting of the area in combination with various aspects of the project design limits 
the vulnerability of the aquifer to direct or leached contamination. In sum, Earth Energy's PR 
Spring operation is expected to have no more than a de minimis effect on ground water or surface 
water. These subjects are discussed in detail below. 

Potential for Contaminant Release 

As described above, the I5-acre process facility would include a fuel farm with full secondary 
containment capacity, a lined water pond, and self-contained process equipment. All of these 
facilities are designed to prevent release of fuels, process water, or process chemical. Any 
inadvertent release due to an accident or upset condition would be properly contained and 
mitigated. Temporary stockpiles of raw or processed tar sands would be protected from storm 
water run-on: the site is located atop a flat ridge with little or no up-gradient watershed, and 
berms would be used to control what runoff is produced from local precipitation. Further, as 
noted above, the process chemical itself is not water soluble and does not pose a threat other than 
that due to its flammability. There would be no effluent released during the operations; water 
would be used and recycled in a closed-loop fashion, with only a small portion exposed and lost 
to the environment as unrecoverable entrained moisture in the pore spaces of the produced sand 
and fines. 

The overburden/interburden disposal sites would contain excavated non-oil-bearing sedimentary 
rock that would be chemically inert. The western-most of these disposal sites would be located 
on the area for which a water right (discussed above) has been filed on a small spring. Although 
there is no sign that such a spring exists at this location, the disposal site has been designed with 
a drain system to accommodate any flow from such a spring, should one be located within its 
footprint. Any such outflow would be routed down-slope along the eastern limit of the fill to a 
discharge point below the toe of the disposal site. 

In sum, all of the above-described aspects of the PR Spring operation represent a negligible 
potential for contaminant release. 

The processed tar sands that would be disposed back into the open pit represent the material with 
the characteristics most likely to contaminate water that contacts the material. Petroleum 
compounds associated with bitumen residual, entrained process water, or remaining process 
chemical represent, in theory, potential sources of contamination. To further investigate this 
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potential, lab analyses -- using Toxicity Characteristic Leaching Procedure (TCLP Method 1311) 
and Synthetic Precipitate Leachate Procedure (SPLP Method 8270C/351OC and GC/MS 8260B), 
as well as leaching procedures using other solvents (EPA Method 8015B/3545), were run on 
unprocessed tar sands, processed sands and processed fines. Results of those tests are described 
below. 

Characteristics of Residual 

After processing, the tar sands will be nearly dry (10 to 20-percent moisture remaining from 
entrained process water); they will also contain some residual hydrocarbon due to a less-than
100-percent processing efficiency, and some residual process chemical. Processing produces 
two streams of residual material: 1) eighty percent in the sand size-class (dso = 117 urn), and 2) 
twenty percent fines (dso = 18 urn)'. This material would be placed back into the open pit and 
layered with removed overburden and interburden as a disposal/reclamation practice. Once the 
backfill is complete, the area would be topsoiled and revegetated. Any residual extraction fluid 
would be expected to evaporate quickly, due to its high volatility. 

To investigate the chemical characteristics and leaching potential of the processed tar sands, two 
sets of samples were collected and analyzed. In 2005, samples of unprocessed tar sand were 
obtained from the Leonard Murphy #1 pit at the PR Spring site. The Leonard Murphy #1 pit is a 
small (approximately five acres) test pit located within the footprint of the proposed 62-acre 
quarry. One of the tar sands samples was analyzed in its raw state, and one was processed 
through a shop-scale demonstration plant prior to laboratory analysis. In 2007, additional tar 
sands samples were obtained from Asphalt Ridge, located approximately 40 miles north of the 
PR Spring site. One of the tar sands samples was analyzed in its raw state, and one was 
processed at Earth Energy's pilot-scale plant in Grande Prairie, Alberta prior to analysis; the 
produced sands and fines were analyzed separately because they are generated as two separate 
waste streams, as described above. For both the 2005 and the 2007 sampling events, the tar 
sands were processed using the same Ophus Process that was described above and proposed for 
the upcoming PR Spring operation. The Asphalt Ridge samples are assumed to be a valid stand
in for the PR Spring operation because of their similarity geologically and analytically. Results 
from both sets of analyses are provided in Tables 2 and 3 and the discussion that follows. The 
full laboratory analysis reports for the 2007 samples are attached. 

Table d M h #1 T ar S ds An I f ummary2 L eonar urpny an aiyucaI S 
ANALYTICALP~~} UlIlPR()CESsED TAR PROCESSED SAND 

, SAND 
Total Petroleum Hydrocarbon - Diesel Range Oraanics
 

TPH-DRO (mz/kz)
 19,000 2,700
 
TCLP Volatiles I
 

Benzene (mg/L)
 NA <0.042
 
Ethylbenzene (mgIL)
 NA <0.042
 
Toluene (mglL)
 NA <0.042
 
Xylenes, total (mg/L)
 NA <0.042 

I Note that the unmilled PR Spring ore has a dso of 173 urn. 
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ANALYI1CAL PARAMJITER (UNITS) PROCESSED SANDUNPllOCESSED TAR 
SIDIb 

TCLPMetals 
Arsenic (mg/L) <0.10 <0.10 

1.6Barium (mz/L: 0.47 
CadmiumImg, L) <0.030 <0.030 
Chromium (mg/L) <0.050 <0.050 
Lead (mg/L) <0.10<0.10 
Mercury (mg/L) <0.0010 <0.0060 
Selenium (mz/L) <0.10<0.10 
Silver (rng/L) <0.10<0.10 

TRPH 
TRPH (mz/L) <3.03.3 
\Source: Amencan West Analytical Laboratones) 
Sample was received with headspace, which could compromise results 

T bl 3 As h It Rid T S d An I ti I S 
t-

q", 
.' - .,,;. e" _ ;v....,..: ~ 

Total Petroleum Hydrocarbon - Diesel Ranee Oraanics
 
TPH-DRO (mz/kz)
 3,400
 

SPLP Semi-volatiles'
 
3&4-Methyphenol (mg/L)
 

12,000 930 

<0.025
 
2-Methylphenol (mg/L)
 

<0.025 <0.025 
<0.025
 

2,4-Dinitrotoluene (mg/L)
 
<0.025 <0.025 

<0.025 <0.025
 
Hexachlorobenzene(mgjL)
 

<0.025 
<0.025 <0.025 <0.025
 

Hexachlorobutadiene (mg/L)
 <0.025 <0.025 <0.025
 
Hexachloroethane (mz/L)
 <0.025 <0.025 <0.025
 
Nitrobenzene (rng/L)
 <0.025 <0.025 <0.025
 
Pentachlorophenol (mg/L)
 <0.025 <0.025 <0.025
 
Pyridine (mg/L)
 <0.025
 
2,4,5-Trichlorophenol (mg/L)
 

<0.025 <0.025 
<0.025 <0.025 <0.025
 

2,4,6-Trichlorophenol (mgfL)
 <0.025 <0.025 <0.025 
SPLP Volatiles l
 

Benzene (mz/L)
 <0.040 <0.040 <0.040
 
Carbon tetrachloride (mg/L)
 <0.040 <0.040 <0.040
 
Chlorobenzene (mg/L)
 <0.040 <0.040 <0.040
 
Chloroform (mg/L)
 <0.040 <0.040 <0.040
 
l,4-Dichlorobenzene (mg/L)
 <0.040 <0.040 <0.040
 
1,2-Dichloroethane (mg/L)
 <0.040 <0.040 <0.040
 
l,l-Dichloroethane (mg/L)
 <0.040 <0.040 <0.040
 
2-Butanone (mg/L)
 <0.020 <0.020 <0.020
 
Tetrachloroethene (mgfL)
 <0.040 <0.040
 
Trichloroethene (mg/L)
 

<0.040 
<0.040 <0.040 <0.040
 

Vinyl chloride (mz/L)
 <0.020 <0.020 <0.020 
TCLPMetals
 

Calcium (mg/L)
 2.1 0.71 3.1
 
Magnesium (mg/L)
 <0.50 <0.50 0.77
 
Potassium (rng/L)
 <0.50 <0.50 1.2
 
Sodium (mz/L)
 3.8 9.9 29
 

Inorganic Analysis
 
Alkalinity (as CaC03) (mg/kz)
 63<20 75
 
Bicarbonate (as CaC03)
 <20 63 66 
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AN.ALnlC\liPAlt\METER UNPROCESSED TAR PROCESSED PROCESSED 

(t1NtI'Sl • SAND SAND FINEs 
(mg/kg) 
Carbonate (as CaC03) (mg/kg) <10 <14 <12 
Chloride (rug/kg) <5.0 19 21 
Sulfate (mg/kg) <5.0 60 61 
Total Dissolved Solids (mz/kz) 24 300 6,100 

Other Hydrocarbons 
Oil & Grease (rug/kg) 140,000 3,000 30,000 
TRPH(m2lkg;) 64,000 1,100 9,500 

(Source: American West Analytical Laboratories) 
1 Holding times were exceeded 

Volatile and Semi-Volatile Organics 
All sample results - before and after processing - show that both volatile and semi-volatile 
organics were below detection in the leachate, confirming that the organics present are among 
the least mobile. However, it may be relevant to note that the analyses for these parameters were 
compromised to an unknown extent: the 2005 samples were received with headspace in the 
vials, which does not meet sampling protocol, and the 2007 samples were not analyzed by the lab 
within the allowable holding times. In addition to these sampling and lab errors, reporting limits 
for volatiles and semi-volatiles were generally above the applicable ground water standard for 
these analytes. Thus, it is possible that greater concentrations than those measured by the lab 
were actually present in the samples. Tar sands are comprised of bitumen, which is the non
volatile end member of the petroleum maturation process. By definition, then, bitumen contains 
little or no volatile or semi-volatile constituents. Therefore, it is believed that the results still 
indicate a de minimis effect on ground water from volatile or semi-volatile components, 
particularly given the hydrogeologic setting as described below. 

Non-volatile Hydrocarbons 
As expected, all sample results show that TRPH, TPH-DRO, and oil and grease were very high 
in the unprocessed ore and significantly reduced by processing. In spite of these reductions, 
some levels remain relatively high, particularly in the processed fines. In fact, the lab analytical 
reports note that the results for oil and grease are outside the method limits for the unprocessed 
ore and the processed fines, as well as for TRPH for the processed fines. Note that both of these 
analyses used EPA Method 1664a, which uses n-Hexane as the solvent; while this may be useful 
in characterizing the processed tar sand material, it does not characterize the likely leachate from 
precipitation. The absence of volatile or semi-volatile constituents in the processed material 
indicates that the organic compounds in the residual material are likely to be no more mobile 
than the in situ tar sands themselves. 

One way of considering the environmental effects of the residual material is to compare it with 
the Utah's Department of Environmental Quality, Division of Environmental Response and 
Remediation's clean-up standards for petroleum-contaminated soils at underground storage tank 
sites. The initial screening and Tier 1 risk-based screening levels for oil and grease or TRPH are 
1,000 mg/kg and 10,000 mg/kg, respectively. Of the total petroleum analyses preformed on the 
Asphalt Ridge samples, only the oil and grease analysis for the processed fines sample exceeded 
the Tier 1 screening level. However, when the processed fines are mixed with the processed 
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sands in their produced ratio of 1:4, the combined result would be 8,400 mg/kg, which complies 
with the applicable Tier 1 screening level. Table 4 shows the effect of recombining the 
processed sands and fines for the three types of total petroleum analyses performed on the 
Asphalt Ridge samples. 

1,424 5,0003,400TPH-DRO 930 
10,000Oil & Grease 3,000 30,000 8,400 

2,780 10,000TRPH 1,100 9,500 

All analyses are in mg/kg 

Metals and Other Inorganics 
The 2005 samples were analyzed for TCLP trace metals, and non-detects were reported for all of 
the analyzed metal constituents except barium. At DWQ's request, the 2007 samples were 
analyzed for TCLP calcium, magnesium, potassium, and sodium as a means of determining the 
potential of the leachate to cause salinity in any ground water it might enter. The results were 
detectable, but levels of the constituents were unremarkable. In regard to ground water quality 
standards, for those parameters for which TCLP metals were analyzed in 2005, the following is 
noted: barium, chromium, lead, and silver concentrations met ground water quality standards. 
The detection limits for the TCLP extract from analysis of arsenic, cadmium, mercury, and 
selenium were greater than the ground water quality standards for these parameters; therefore, 
comparison of these analyses with ground water quality standards is not possible. 

It is believed that the results indicate a de minimis effect on ground water from the analyzed 
metals, particularly given the hydrogeologic setting as described below. 

Total Dissolved Solids 
Because the project is located within the Colorado River Basin, salinity (as measured by total 
dissolved solids) is a concern for any potential discharges to surface waters or ground water. 
Further, ground water in the State is classified according to its TDS, which, in-turn, drives 
protection levels established in a ground water permit. The TDS concentration of ground water 
in the general project vicinity varies by an order of magnitude (from 300 to 6,000 mg/L as 
described above), but site-specific TDS data for ground water underlying the project area are not 
available. The TDS analyses in Table 3 are reported in mg/kg and result from a non-standard 
analytical method; therefore these results are not considered relevant for estimation of the TDS 
of leachate from the process residuals. The expected TDS of leachate that might develop from 
the processed oil sands is not known, however, the Orphus process affects organic compounds 
and does not possess the acid or caustic qualities necessary to dissolve inorganic compounds. In 
addition containment of the residual material in the open pit will generally prevent the release of 
any fluids from the waste material. 
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Extraction Fluid Residual 
In addition to the residual product characterized in the above tables, there would likely be some 
residual extraction fluid in the processed residual. The previously provided MSDS for the 
proprietary extraction fluid supports the contention that, in the unlikely event that leaching by 
rain water mobilizes residual extraction fluid, the fluid poses virtually no ecological or human 
health risk. Given the nature of this emulsion and the concentration in which it will occur in the 
produced sands and fines, no impact to water quality would be expected as a result of its use and 
the subsequent placement of dried produced sands and fines at the proposed disposal site. 

Hydrogeologic Setting 

Another factor in assessing risk to ground water is the vulnerability of the aquifer to direct or 
leached contamination from the storage site. The lack of water wells in the area complicates this 
task, but also suggests that no productive aquifer has been located close enough to the ground 
surface to provide an economical water source. As discussed above, the relevant major, regional 
aquifer in this area is likely to be associated with the Mesa Verde Formation (Group). The 
vertical distance between the placed processed sands and this aquifer is documented in oil and 
gas well logs to be in the range of 1,500 to 2,000 feet, which would provide a sufficient interval 
of protection from any leachate. 

At the same time, there is evidence of shallower, localized ground water in the area (see the 
Environmental Setting section, above). While the presence of such ground water directly 
underlying the storage site is thought to be unlikely (no springs have been noted and exploration 
drilling did not encounter ground water between the surface and 150 feet), it is not possible to 
preclude its presence. 

To analyze the potential for precipitation falling on the disposed processed residual material to 
migrate through the depository to native materials at the bottom of the pit excavation, the 
following factors need to be considered. The processed sand will be dry (10-20 percent moisture 
content), and because of the low rainfall in the area, breakthrough of infiltrating precipitation to 
the base of the pit waste deposits is not anticipated to occur. In order for breakthrough to occur, 
the dried sand and clay fines would have to exceed their field capacity. The addition of the 
intervening layers of waste rock, which is comprised primarily of shale, will help to further 
reduce infiltration as time goes on. 

State and federal publications (Price and Miller 1975; Howells, Longson & Hunt 1987) describe 
the Green River, Mesa Verde and Wasatch formations as intermixed strata of sandstone, shale, 
siltstone, and mudstone, with permeabilities ranging from very low to high. This profile is in 
keeping with the documented springs in the area, localized/perched aquifers, fresh to briny 
ground water quality, and lack of ground water developments. While none of this precludes the 
possibility of shallower localized ground water in the area, it reduces the likelihood that leachate 
from the processed sands could reach and contaminate an aquifer of economic significance. It 
should also be noted that the maximum surface area of exposed residual material at anyone time 
will be approximately 25 acres, since areas would be reclaimed (topsoil and vegetation) as soon 
as they are "filled." 
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Nevertheless, to err on the side of caution, Earth Energy will implement several measures during 
the initial operations. First, the additional exploration drilling scheduled for the spring of 2008, 
within a wider area of the proposed pit (and storage site for processed sands), will provide more 
information on subsurface conditions and encountered water, if any. Should evidence of shallow 
ground water be discovered, Earth Energy will coordinate with DWQ to further investigate this 
issue. When pit excavations begin, visual monitoring for the presence of intercepted ground 
water will be performed routinely. While precipitation will also be contributing water to the pit, 
careful observation, along with sampling, should allow the two sources to be distinguished from 
each other. Again, if it appears that ground water has been intercepted, Earth Energy will 
coordinate with DWQ to further investigate this issue. 

Summary 
The above information supports Earth Energy's request that DWQ find the PR Spring operation 
to be permitted by rule as allowed by the Ground Water Protection rules. The operation is not 
expected to generate contaminants in quantities that would present a threat to human health or 
the environment, and the hydrogeologic setting of the operation greatly reduces the potential for 
any water associated with the operation to commingle with ground water. Chemical analyses of 
leachate from processed materials revealed no problematic results, except where leaching was 
performed using solvents that would not accurately characterize leachate from precipitation. 
Further, the operation will manage process water and storm water so as to avoid discharge of 
either to surface waters. We believe this demonstrates a de minimis impact from the proposed 
operation. 

I
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463 West3600 South 
Salt Lake City, Utah 

84115 

(801) 263-8686 
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Fax (80 l) 263-8687 
e-mail: awal@awal-Labs.com 

Kyle F. Gross 
Laboratory Director 

Peggy McNicol 
QA Officer 

August24, 2007 

BarclayCuthbert 
Earth EnergyResouces, Inc. 
Suite704, 404 - 6thAvenue SW 
Calgary, Alberta TIP 0R9 

lEL: (403) 233-9366 
FAX: (403) 668-5097 

RE: RJN #028-Asphah Ridge 
Lab Set ID: L79307 

Dear Barclay Cuthbert: 

American WestAnalytical Labsreceived 3 samples on 8/10/2007 for the analyses presented in 
the following report. 

Allanalyses were performed in accordance to National Environmental Laboratory Accreditation 
Program. (NELAP) protocolsunless notedotherwise. Ifyou have anyquestions or concerns 
regarding this report pleasefeel freeto calI. The abbreviation "Surr' found in organic reports 
indicates a surrogate compound that is intentionally addedbythe laboratory to determine sample 
injection, extraction and/orpurging efficiency. 

Thankyou. 

APprOVedby~ 
Laboratory Director or designee 

ReportDa~ 812412007 PlIge 1 of 16 

All analyala applicable '10 the ONA.SDWAIIIld RCM arepeIformed In eccardance to NELACprolDcola. Pel1inent sampIlng ln1ormallon illocated on the alIached ChaIn-ol'oCuatlldy. This 
report .. provided for the excIuaive useof the addleIIee. PrIvileges of sublequent useof the name of this compeny Of arrtmemberof ItaatlIIf, Of reproduclIon of lhla report InCOMeCtion 
wtth the advertisement. prorrollon or NIe of arrt produd or pIl)C8SS, Of In connectionwfthlhe re-pubUcallon of this reportfor any JlIII'POM 0lIlerthanfor the addlasee Win be gI8lIled only 
on contact. This company eccepta no responsibUIty exceptfor the dueperlbrmanc:e of iIlSlllICtion and/oranaJvaia in lIDlldfaItI\al'l/llll'N'llrllnn "" _ n_ ",th.. _ .. _N4 N ......_ 
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A INORGANIC ANALYSIS REPORT 

Client: Earth Energy Resouces, Inc. Contact: Barclay Cuthbert 
Project ID: RJN #028-Asphalt Ridge 

AMERICAN Lab Sample ID: L79307-01C
 
WEST
 Field Sample ID: Unprocessed Oil Sand 

ANALYTICAL Collected: 7/31n.007 3:55:00 PM 
LABORATORIES 

Received: 8/10n.007
 

TCLP METALS Method 1311
 Reporting AnalyticalDate Method 
Limit ResuhAnalytical Results Units Analyzed Used 

463 West 3600 South IOJ/2fm 1:36:00 PM 6010BCalcium 0.50 2.1•
Salt LakeCity, Utah 
II1OI2Oll7 1:36:00 PM 6010BMagnesium 0.50 <0.5084115 •
 
II1OI2Oll7 1:36:00 PM 6010BPotassium 0.50 <0.50•
 
'1I1OI2Oll7 1:36:00 PM 60108Sodium 0.50 3.8•
 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail:awal@awal-Labs.com 

Kyle F. Gross 
Laboratory Director 

PeggyMcNicol 
QA Officer 

ReportDate: 812412007 Pqe 2 of16 

All anaIyais app"'cable to the CWA, SDWAand RCRA.. pelfonned in acoordanca to NElAC protlCoIs. Pertinent I8II'1pIIng infomlallon IIIcx:amdon the lIIIached ChIin-d-CuslDdy. This 
report Is provided forlhe excIuaIYe UN r:A the adcIreIeee. PrlvlIeges of SlItJIeqI*lt I.e Of the name d lIlIs COIIIpIIIy or I1rfmemberr:A ita 1IllIIr, or reproduclign of lhIs ~ In ax.1eClIon 
with lhe adVertItement. pIOITlOtion orsaleof anyproduct orprocess,orInCllI'InectIon WIIIIlhe r.-pubIic:atlon oflhll ~ tJr any ~ ofherlhan for the ~wII be gmnIed my 
on contact Thiscompany accepts noresponsibility axcept for the due performanoe of Inspec:llon ancIIor anaIvIiIln IIOOCI faIlhandacconlIna to 1M rulM rillh.. tr.wIR'''vi d ............ 
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A INORGANIC ANALYSIS REPORT 

Client: Earth EnergyResouces, Inc. Contact: BarclayCuthbert 
Project ill: RJN #028-Asphalt Ridge 

AMERICAN Lab Sample ID: L79307-02C
 
WEST
 Field Sample ID: Processed Sand 

ANALYTICAL Collected: 7/31120073:55:00 PM
LABORATORIES 

Received: 8/1012007 

TCLP METALS Method 1311 Reporting AnalyticalDate Method 
Limit ResultAnalytical Results Units Analyzed Used 

463 West 3600 South mgIL ITJJJfJJJI17 1:52:00 PM 6010BCalcium 0.50 0.71 
Salt Lake City,Utah 

mgIL 8I1IJ/'1JJ(f/ 1:S2:ooPM 6010BMagnesium 0.50 <0.5084115 
mgIL 8I1IJ/'1JJ(f/ 1:52:00 PM 6010BPotassium 0.50 <0.50 
mgIL 8I2OI2IXT11:S2:oo PM 6010BSodium 0.50 9.9 

(80]) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263·8687 
e-mail: awal@awal-Labs.com 

KyleF. Gross 
Laboratory Director 

Peggy McNicol 
QAOfficer 

Report Date:812412007 Page 3 of 16 

AD anaJysIs applicable 1J:Ilhe CWA,SDWAand RCRAare perfonned in ac:cordance to NEv.C protocoIa. PeI1nnt I8I\1lIIng Int'ormalion Is locIded OIIlheattached ChaIn-d-Custody. Thill 
report Isprovidedforthe exclU8lwuseof the acid...... PrIvllegeI of sublequent UI8 Or the _ of IhIallllIllI*IY orMy member of 1tlIItaIr,orreproduc:tIon of this reportInconnection 
wlth the advertisement. promotion orUSeof My product orproeeu, orInconnecIlon withthe re-publlcalIon of lhIa reportforMy purpoee otherthan for the addlUMl winbe granllld only 
on contact this company iIccepls no responsibility exceptfor thedueDlII10rmance of InsIlllClIon andlnrA""Moht In """n",Hh ...... -..nnllftto 1ft th. " .... ,., th. _ ...... ,., ......_ 
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A INORGANIC ANALYSIS REPORT 

Client: Earth EnergyResouces, Inc. 
Project ill: RJN #028-Asphalt Ridge 

Contact: BarclayCuthbert 

AMERICAN 
WEST 

ANALYTICAL 
LABORATORIES 

Lab Sample ill: L79307-03C 
FieldSample ill: Processed Fines 
Collected: 7/3lfl007 3:55:00PM 
Received: 8/l0fl007 

TCLP METALS Method 1311 

Analytical Results Units 
Date 

Analyzed 
Method 

Used 
Reporting 

Limit 
Analytical 

Resuh 

463 West3600 South 6010B 0.50 3.1Calcium 
SaltLakeCity, Utah 

1I'JJJ/2fX111:56:00 PM 6010B 0.50 0.7784115 Magnesium 
1I1.OI1JXf11:56:00 PW 6010B 0.50 1.2Potassium 
1I1JJI'JJX111:56:00 PM 6010B 0.50 29Sodium 

(801) 263-8686 
Toll Free(888)263-8686 

Fax(801)263-8687 
e-mail: awa\@awal-Labs.com 

KyleF. Gross 
Laboratory Director 

PeggyMcNicol 
QA Officer 

ReportDate: 8I24f1.007 Page 4 ofl6 

All analySisapplicable tothe CWA, SDWA 8nd RCRA ... performed inllCCllI'd..-lD NElAC PR*lCOIa. Per1lnentAI'I1pIInglnfolliiilllon IsIoc*d on \he IIltachedC~. 1lj 

Iepolt Is provided for tile 8ltdulIIve useor tile lIdd~ PrIvIleges or IUbIequent ueeor tile name or 1l1li c:ornp8I1y 0( .nf~ or Ita...0( repIl)ducIIonor1l1li nIpOIt In ClOIVIeC6on 
wI1h \he IIdvertIsement, promotIcn or.... of arIf product orpItICeSS. or In conneclIon wtlh tile re-pubIlcaIionorthis "POrt for.nf purpoee 0lIlerthan tlr \he lIddreIsee will be IJIW1IIId only 
on contact. ThlI compeny accepIa no responeIblllty exceptfor tile dueperformanceor InspeclIan 8ndIoranatysialn good I'8Ilh 800 lICCOnfllll:l to1he ruIeI of the tr8dit 1ft! <:1_ 
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A	 INORGANIC ANALYSIS REPORT 

Client: Earth EnergyResouces, Inc. Contact: BarclayCuthbert 
Project ill: RJN #028-Asphalt Ridge 

AMERICAN Lab Sample ill: L79307-01 
WEST Field Sample ill: Unprocessed Oil Sand
 

ANALYTICAL
 Collected: 7/31120073:55:00 PM 
LADORATORIES
 

Received: 8/1012007
 

Date Method Reporting Analytical 
Analytical Results Units Analyzed Used Limit Result 

1113120071:40:00 AMAlkalinity,(As CaC03) mglkg-dry	 310.1 20 <20 *463 West 3600 South
 
Salt LakeCity,Utah mg/kg-dry IIJ3I2O(11I:4O:OO AM 310.1
Bicarbonate(As CaC03)	 20 <20 * 

84115 
IIJ3I2O(11I:40:00 AMCarbonate(As CaC03) mgIkg-dry	 310.1 10 < 10 
1117f1D1n 1:33:00 PMChloride mw'kg-dry	 9251 5.0 < 5.0 
WI2D07l1:10:ooAMOil & Grease mglkg-dry	 1664MOD. 150 140000 # 

IIJ3I2O(11 8:00:00 AMSulfate mg/kg-dry	 9038 5.0 <5.0 * 
(801) 263-8686	 1117f1D1n 1:45:00 PMIDS mgIkg-dry 160.1 10 24 B 

Toll Free (888) 263-8686 
1I1S12OO7 3:15:00PM Fax (801)263-8687 Total Recoverable mglkg-dry 1664-SGT 150 64000 

e-mail: awal@awal-Labs.com Petroleum. Hydrocarbons 

•Al'Ul1ysis is performedon a I: I DI water extractfor soils. 

KyleF. Gross #Analyteconcentration is abovethB methodrange of I 000mg/sample Indicating a potentialfor lowrecovery. 
Laboratory Director	 J Spikerecovery indicates matrix interference. The methodis in controlas indicatedby the laboratory control 

sample (LCS). 
H - Samplewas receivedoutsitk ofholding time. 

PeggyMcNicol
 
QA Officer
 

Reportnate: 812412007 Page5 ofl6 

All analysis applicable to the CWA, SDWAand RCRAal'8performed In aceonfanc:e to NELAC protocols. Pertinent sampling inrormatIon Is Iocaled on the atIacIled ChaJn.of-eustocly. Thil 
report II provided 1brthe exclusive useof the ~ PrIvIIegea ofllUbIequentuseOf the nameofttlla company or lilly memberd ItaaI8lf, or reproducllon of1hla reportIn CXlllI14lCIIon 
withthe advelti.-nent, pIOITlO\Ion or Ill. of any product or prooesa,or Ineor.18ClIoo withthe ,."ubllcatlon d 11111 reportfar any purpoee other1han far 1ha addreuee wiD be grantedonly 
oncontact This company aceepla no responalbllity except far thedue peIfonnance oflnsOectlon andforanalYsis In aood r.Ith and N'N'lIriinn In _ ""- nf ..... nf .............
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A INORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LABORATORIES 

463 West 3600 South 
Salt Lake City, Utah 

84115 

(80 I) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail: awal@awal-Labs.com 

Kyle F. Gross 
Laboratory Director 

Peggy McNicol 
QAOfficer 

Client: Earth Energy Resouces, Inc. 
Project ill: RJN #028-Asphah Ridge 

Lab Sample ID: L79307-02 
Field Sample ID: Processed Sand 
Collected: 7/31120073:55:00 PM 
Received: 8/1012007 

Date 
Analytical Results Units Analyzed 

I/l3l/OI17 1:<10:00 AMAlkalinity,(As CaC03) mglkg-dry 

I/l3l/OI17 1:<10:00 AMBicarbonate (As CaC03) mg/kg-dry 

1/13IlOO7 1:40:00AM Carbonate (As CaC03) mglkg-dry 

1/1712007 1:33:00 PMChloride mg/kg-dry 

1I15I2OO71l:10:00AMOil & Grease mg/kg-dry 

1/13IlOO7 1:00:00AM Sulfate mg/kg-dry 

1I1712OO71:45:00PMIDS mg/kg-dry 

8/J.jJ20073:15:00PM Total Recoverable mglkg-dry 

PetroleumHydrocarbons 

•Analysts isperformed011a 1:1DI waterextractfor soils. 
H - Sample war receivedoutside ofholdingtime. 

Contact: BarclayCuthbert 

Method Reporting Analytical
 
Used Limit Resuh
 

310.1 27 63 • 
310.1 27 63 • 
310.1 14 < 14 

9251 6.8 19 
1664 MOD. 200 3000 

9038 18 60 • 
160.1 14 300 B 

1664-SGT 200 1100 

ReportDate: 812412007 Page 6 of 16 

AD anaIyN applicllblelDthe CWA, SrNlA and RCM are pel1'ormed in aceordance to NELAC prolllcola. PeItinenl ~g InIbrrn8lIon II JocaflId on the atIachedChaJn.ot-eustiody. This 
I'llpOItIs provided for the exdullve useor thI addraaeee. PrlviIeges or su1lMQuent 11M0Ith1 name oIlh11ClImpany orany member 01b air, orrepn:lductIon 0I1h1s .-port in c:onneclIon 
with the advertisement, promo\lon orsale or any product orproc:esa, orInconnection wiIhthI re-publlcatIon or1tlIa reportb' any purpose olher than for thllIddres8ee will be gnmIedonly 
on c:onllIcl This company 8CQlPlI1lO responsibility exceptfor the due perfOrmance or II1SIlIdIon and/or _1YIIa Inaood faith and 8N'1VtI1nft In _ n th _~ 
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A INORGANIC ANALYSIS REPORT 

Client: Earth EnergyResouces, Inc. 
Project ID: RJN #028-Asphah Ridge 

Contact: BarclayCuthbert 

AMERICAN 
WEST 

ANALYTICAL 
LADORATORIES 

Lab Sample ID: L79307-03 
Field Sample ID: Processed Fines 
Collected: 7/31n007 3:55:00 PM 
Received: 8/10n007 

463 West3600 South 
Salt Lake City, Utah 

84115 

Analytical Results 

Alkalinity,(As CaC03) 

Bicarbonate (As CaC03) 

Carbonate (As CaC03) 

Chloride 

Units 

mglkg-dry 

mglkg-dry 

mglkg-dry 

mglkg-dry 

Date 
Analyzed 

&1I3l2OO7 ':40:00 AM 

&11312007 ':40:00 AM 

&1I3l2OO7 ':40:00AM 

&l17/'}J)071:33:ooPM 

Method 
Used 

310.1 

310.1 

310.1 

9251 

Reporting Analytical 
Limit Result 

25 75 

25 66 

12 < 12 

6.2 21 

• 
• 

(801)263-8686 
Toll Free(888) 263-8686 

Fax (801)263-8687 
e-mail: awal@awal-Labs.com 

Oil & Grease 

Sulfate 

IDS 

Total Recoverable 
Petroleum Hydrocarbons 

mWkg-dry 

mglkg-dry 

mglkg-dry 

mg/kg-dry 

&ll5IJOO7 11:10:00 AM 

&l13f1JX11I:oo:ooAM 

&l17121Xl11:45:oo PM 

&11512007 3:13:00PM 

1664 MOD. 

9038 

160.1 

1664-S0T 

190 

16 

12 

190 

30000 

61 

6100 

9500 

:I 

• 
H 

:I 

Kyle F. Gross 
Laboratory Director 

•Analysisisperformedon a 1:1 DI waterextractfor soils. 
, Ana/yteconcentration is too highfor accurate spike recovery. 
H - Sample was receivedoutrilk ofholding time. 

Peggy McNicol 
QA Officer 

ReportDate:812412007 Page7 of 16 

All analysisapplicableto the CWA, SDWA and RCRA ... performed in accordance to NELAC pRltoCOla. Perllnent I8qlIng Infon'ndon illOC8ledon the atIached CNlln-or-elJltody. This 
report Isprovided ferthe exclusive UI8 fA the add_. PrIvllegee fAlIIbMquenllll8 or the nama d lhIacompeny or lIlY IllIlTIber fA lis ald. or reproducIIon or 1hJs report Inoonnectlon 
with the advertisement, promotion or .... fA.rTf product or process. or Inconnection wIIIlthe re-publicalion or lhIsl1lpOlt forlIlY purpoee oIher Itlanforthe Ilddressee will be granted only 
oncontact. ThiscomparTf accepts no responslbility except for thedueper10lTlWlCe II inspecIIon and/or ana\ylillin good fIllhandaccordingtothe rulesof Utetrade and fAalICe. 
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A
 
AMERICAN 

WEST 
ANALYTICAL 

LABORATORIES 

463 West3600 South 
Salt Lake City, Utah 

84115 

ORGANIC ANALYSIS REPORT
 

Client: Earth EnergyResouces, Inc. Contact: Barclay Cuthbert 
Projectill: RJN#028-Asphalt Ridge 

Lab Sample ill: L79307-01A 
Field Sample ID: Unprocessed Oil Sand 
Collected: 7/31/2007 3:55:00 PM Extracted: 8/1012007 
Received: 8/10/2007 Analyzed: 8/13/2007 4:57:42PM 

Analysis Requested: TPHby SW8015B 

Analytical Results TPH-DRO bv 8015B/3545 
Units== mglkg-dry % Moisture: 0.6 
Dilution Factor = 10 Analytical 
Compound Reporting Limit Result 

TotalPetroleum Hydrocarbon (DRO - C10 800 12000 
28) 

Surr: 4-Bromofluorobenzene 10-169 52.0 

The reportinglimits wereraised4x due to samplematrix interference. 
(801)263-8686 

Toll Free (888)263-8686 
Fax(801)263-8687 

e-mail: awal@awal-Labs.com 

KyleF. Gross 
LaboratoryDirector 

PeggyMcNicol 
QA Officer 

ReportDate:8124fl.OO7 Page 8 of16 

All analy8iaapplicableto the CWA, SDWAand ReM are perIbrmed in acc:ordance to NElAC proIllcoIs. Plltinent IlII'IlPIna infCrmaIIon is Ioclded on the a\IIdled Chein-of.Custl:ldy. This 
report is provided fa'the exdUllve ..... of the add....... PrlvIIeges of subeequent UI8 or the,.... of thII COlIlP8IlY or 11ftmemberc#IIIstair.or reproduclIon of 1hiI report In connection 
wIlh the advertisement, promotionor..of any prcduct or P/OCeSI. or IncannecllonWillI lIle ~ ofthll report fa' any purpou oIherthanfa'the 1Idd_will be granl8donly 
on contact This companyacceptsno I'e$pOIlSIblllty except fer lila due perforrnanc:e of inspection BIIdIor analysisIn good f8IIh and acccrdIng10the ruJes of the nde and c#science. 
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A
 
AMERICAN 

WEST 
ANALYTICAL 

LAHORATORIES 

463 West 3600 South 
Salt Lake City, Utah 

84115 

ORGANIC ANALYSIS REPORT
 

Client: Earth EnergyResouces, Inc. Contact: BarclayCuthbert 
Project ill: RJN #028-Asphalt Ridge 

Lab Sample ill: L79307-02A 
FieldSample ill: Processed Sand 
Collected.: 7/3112007 3:55:00PM Extracted.: 811012007 
Received.: 8/10/2007 Analyzed: 8113120075:18:25 PM 

Analysis Requested: TPH by SW8015B 

Analytical Results TPH-DRO bv 8015B/3545 
Units= mg/kg-dry % Moisture: 26 
Dilution Factor = 10 Analytical 
Compound Reporting Limit Result 

Total PetroleumHydrocarbon (ORO- C10 270 930 
28) 

Surr: 4-Bromofluorobenzene 10-169 76.3 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail:awa1@awal-Labs.com 

Kyle F. Gross 
LaboratoryDirector 

Peggy McNicol 
QA Officer 

RqlortDate: 8fl4l2007 Page 9 of16 

All analysls applicableto the ~ SDWA and ReM .re performed In1lOCIOIdance to NELAC protocolI. Plltlnent samplIng infollT18llon IsIoca1ed on the IIIachedChain-d-eustDdy. ThiS 
report Ia provided fortheexcIlIlIIve11M of the 8ddreaIee. PIlvIIegesfAsubIequetrt useOr the /lIIJll8 oflh1lCOI\'1I8Il'I or anymember at/laataff, or reprndudlon atlhis report In connecllon 
wtth the -swrtlsement. promotionor Ale of anypnxluet or process, or Inconnection with the ~ oftlliaraport tbr anypurpou other than for the .dd_wtn be granlBd only 
on contact. This companyllCCflplano responsibilityexcept forthe due performance atinsPecIIon and/orlII18IVaIs Inaood fIIIIh .nd ~innIn !No n ,.... ,..,,_ tnwi.. AntI ,.." ............ 
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A
 
AMERICAN 

WEST 
ANALYTICAL 

LABORATORIES 

463 West3600 South 
Salt LakeCity,Utah 

84115 

ORGANIC ANALYSIS REPORT
 

Client: Earth Energy Resouces, Inc. Contact: BarclayCuthbert 
Project ID: RJN #028-Asphah Ridge 

Lab Sample ID: L79307-03A 
FieldSample ID: Processed Fines 
Collected: 7/31120073:55:00 PM Extracted: 8/1012007 
Received: 8/10/2007 Analyzed: 8/13120075:39:07 PM 

Analysis Requested: TPH by SW8015B 

Analytical Results TPH-DRO bv 8015B/3S4S 

Units= mg/kg-dry % Moisture: 20 
DilutionFactor = 10 Analytical 
Compound Reporting Limit Result 

Total PetroleumHydrocarbon (DRO - CI0 250 3400 
28) 

Surr: 4-Bromofluorobenzene 10-169 214 s 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263·8687 
e-mail:awal@awal.Labs.com 

Kyle F. Gross 
Laboratory Director 

PeggyMcNicol 
QA Officer 

S - High surrogate recoveryattributedto TPHinte1jere1Jt:e. The methodis in controlas indicatedby the MB & 
Les. 

ReportDate:8fl4flOO7 Pame 10 of16 

All analysis appUc:ableto the fYJA, SDWA8IICI RCRA_ perfonned in accardencetoNELAC proIOCoIa. Peltlnentsamplng id'ol"BIkHIIs Iocaled on the aIIac:hed ChIin-of.CustDd. Thi 
report Is provided forthe exdlllllVe IIIe d the Iddl8lMe. PrMleges d sublecll*lt useCI the II8Illll d lhII CXlIT1pIII1y ormy I'I*llber d lis slIIIr. orrepRlducllon d lhIs report in c::onnec:lIon 
wI1h the advertisement.promollon oreaIe of any product orprocess, orIn CXlI'Inec:IIon with the ~ d1hla report for~~ oIherthan forthe adclnMRe wUI be gJ8IlIed ody 
on con1acl This company ac:c:epts 110responsIbDlty except for the dueperformance d Inspecllon8I1dIor IIIl8IyIla in good f8Ilh 8IICI according \0 the IIJIM of lhe lrade and d scIenc:e. 
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A ORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LADORATORIES 

463 West 3600 South 
Salt Lake City, Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail: awal@awal-Labs.com 

Kyle F. Gross 
LaboratoryDirector 

Peggy McNicol 
. QA Officer 

Client: Earth Energy Resouces, Inc. Contact: Barclay Cuthbert 
Project ID: RJN #028-Asphalt Ridge 

Lab Sample ID: L79307-01C 
Field Sample ID: Unprocessed Oil Sand 
Collected: 7/3112007 3:55:00 PM Extracted: 8/1512007 11:06:24 PM 
Received: 8/10/2007 Analyzed: 812112007 11:51:00 A 

Analysis Requested: Semi Volatiles by SW 8270C 
Analytical Results for SPLP SPLP Semivolatile Organics by 8270C/3510C 

Units = mgIL % Moisture: 0.6 

Dilution Factor: 1 Reporting Analytical 
Compound Limit Result 

3 & 4-Methylphenol 

2-Methylphenol 

2,4-Dinitrotoluene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

2,4,5-Trichlorophenol 

2,4,6-Trichloropheno I 
Surr: 2,4,6-Tribromophenol 

Surr: 2-Fluorobiphenyl 
Surr: 2-Fluorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-dS 

Surr: Phenol-d6 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 
0.025 

0.025 

0.025 

0.025 

0.025 

14-159 

10-124 
10-106 

10-199 

10-180 

10-122 

< 0.025 

< 0.025 

< 0.025 

< 0.025 

<0.025 

< 0.025 

<0.025 

< 0.025 

<0.025 

<0.025 

<0.025 

65.0 

68.2 
39.7 

49.0 

65.2 

31.0 

H - Sample was tumbled outside ofholding time. 

ReportDate: 812412007 Page 11 of 16 

All analysis applicable 10the CWA,SOWAand RCRA _Ill pedonned in accordance 10NELACprolllCOII. PlllllnentsampIlng InforIndon II Iocalad on the aIIact1ed Cheind-Custody. This 
report is provided for the exc:Iusive 11M of the addreaee. Pr1vllegea of subsequent 11M otthe ..,.of ltlIs compeny or IIrf memberof Itaalf. or IllPf'IlCIudlon of lhiI report In CCllVIeclIon 
wlIhthe adveI1Isement, promolIon or... of IIrf produd or procesa, or Inc:onneclIon wlIhthe re-puIlIIc8lIon of 11118 report for anyJlUI'IlOII8 other thanfor the addressee wlH begranted only 
on oontacl Thiscompany accepts no responsibility exceptfor the dueper1ol1llllllCe of lnapec:tion 8IldIorIIIIIysIs In good faith andacconIlng tothe rulesof thetr8deand of scienCe. 
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A ORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LABORATORIES 

463 West 3600 South 
SaltLakeCity. Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail: awal@awal-Labs.com 

Kyle F. Gross 
LaboratoryDirector 

Peggy McNicol 
QA Officer 

Client: Earth Energy Resouces, Inc. Contact: BarclayCuthbert 
Project ID: RJN #028-AsphahRidge 

Lab SampleID: L79307-02C 
Field SampleID: Processed Sand 
Collected:7/3112007 3:55:00 PM Extracted: 81151200711:06:24 PM 
Received: 811 012007 Analyzed: 8121120073:40:00 PM 

Analysis Requested: SemiVolatilesby SW 8270C 
Analytical Results for SPLP SPLP Semivoiatile Organics by 8270C13510C 

Units= mgIL % Moisture: 26 
DilutionFactor: 1 Reporting Ana1ytical 
Compound Limit Result 

3 & 4-Methylphenol 
2-Methylphenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 

Pyridine 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Surr: 2,4,6-Tribromophenol 
Surr: 2-Fluorobiphenyl 
Surr: 2-Fluorophenol 
Surr:4-Terpheny~dI4 

Surr: Nitrobenzene-d5 
Surr: Phenol-d6 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

0.025 
0.025 
0.025 
14-159 
10-124 
10-106 
10-199 
10-180 
10-122 

<0.025 
< 0.025 
< 0.025 
< 0.025 
< 0.025 
< 0.025 
<0.025 
<0.025 
< 0.025 
< 0.025 
< 0.025 

63.5 

49.2 
28.6 
43.1 

42.7 
21.1 

H - Sample was tumbled outside a/holding time. 

R.eportDate:: 8/2412007 !'IF 12 of16 

All anaJy$II applicable10the r::NA,SOWA and RCRA are performed in lIccorelane» toNELAC prolDCllIa. PwtInent~ k1foonalloh Is Ioc=-liId on the alI8ched C~. ThI 
reportIs provided for1he exclusive 11M of the acIdreuee. PrlvI1eges oflUbeequenlllle Dtthe .... ofllW COlllpIII1'f or &nf member of IIa stiff. orrepnxludlon ofll1lsAIPllItIn COIalldilln 
withthe lIdverl1sement, pl'OIIICltion or Ale of III1Y productor process,or InCilllIlleClkln w11111he r.pubIIc8llon of this ~ for arrtpu!plllIe 0IIler th8n for the addressee wlI be plied only
on conllld. This companyaceePls no IllSPO/I8lbllltv exceot1DrlheduAIlArfnrrnluv-.f'lI-..-- .....'................. ...... ~_.. _ ....--~ -- .......-- ~.- -_•.' ..',,",
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A ORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LABORATORIES 

463 West 3600South 
Salt Lake City,Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail: awal@awal-Labs.com 

Kyle F. Gross 
Laboratory Director 

Peggy McNicol 
QA Officer 

Client: Earth Energy Resouces, Inc. Contact: Barclay Cuthbert 
Project ID: RJN #028-Asphah Ridge 

Lab Sample ID: L79307-03C 
Field Sample ID: Processed Fines 
Collected: 7/31/20073:55:00 PM Extracted: 8/1512007 11:06:24 PM 
Received: 8/10/2007 Analyzed: 8121120074:13:00 PM 

Analysis Requested: Semi Volatiles by SW 8270C 
Analytical Results for SPLP SPLP Semivolatile Organics by 8270C13510C 

Units = mgIL % Moisture: 20 

Dilution Factor: 1 Reporting Analytical 
Compound Limit Result 

3 & 4-Methylphenol 

2-Methylphenol 

2,4-Dinitrotoluene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surr: 2,4,6-Tribromophenol 
Surr: 2-Fluorobiphenyl 

Surr: 2-Fluorophenol 
Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-dS 

Surr: Phenol-d6 

0.025 

0.025 

0.025 

0.025 
0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

14-159 

10-124 

10-106 

10-199 

10-180 

10-122 

<0.025 

<0.025 

< 0.025 

<0.025 
<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

69.7 

49.0 

30.9 
50.1 

45.9 

22.0 

H - Sample was tumbled outside ofholding time. 

ReponDate: 8n.412007 Page 13ofl6 

All ~s appliceble to lhe C'NA, SOWA and RCRA .... perfonnad in accordance to NElAC prolocoIs. PertinentAmp/ing Information Is Iocal8d on the aIlached Chaln4CU8lody. This 
report 11provlded for lhe excIuslve UN of the acId..-. PrIY... of lUblequent 1IR of lhe nameof thls oompeny or anr memberof Ita1IId. or reproduellon of thls report In connecllon 
wlth the advertisement, promotion or I8Ie of any product or procell, or InconnecIIon wIIIlthe J&.pUbIlc8lion of 1h1I ~ forany purpoee otherlhen for thaadd_ wtnbe granted only 
oncontact. TIlls company acceptsno responsibility exceptfor the duepaIformance of IIISD8CIIon and/orana!IIlliA in annrl ",1Ih .rvt ~"" '" .... " .................... ~..................... 

IR - 000032



A ORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LADORATORIES 

463 West 3600 South 
SaltLakeCity,Utah 

84115 

(801) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail:awal@awal-Labs.com 

Kyle F. Gross 
Laboratory Director 

PeggyMcNicol 
QA Officer 

Client: Earth Energy Resouces, Inc. 
Project ID: RJN #028-AsphahRidge 

Lab SampleIn: L79307-01C 
Field Sample In: Unprocessed Oil Sand 
Collected: 7/3112007 3:55:00 PM 
Received: 8/1012007 

Analysis Requested: 8260B/5030B 
Analytical Results for SPLP 

Contact: BarclayCuthbert 

Extracted: 811512007 11:08:40 PM 
Analyzed: 8/17/20078:06:00 AM 

SPLP VOLATILES by GelMS 8260B 
Units = mgIL 
DilutionFactor: 20 Reporting Analytical 
Compound Limit Result 

Benzene 0.040 <0.040 H 

Carbon tetrachloride 0.040 < 0.040 H 

Chlorobenzene 0.040 <0.040 H 

Chloroform 0.040 <0.040 H 

1,4-Dichlorobenzene 0.040 <0.040 H 

1,2-Dichloroethane 0.040 <0.040 H 

1,1-Dichloroethene 0.040 <0.040 H 

2-Butanone 0.20 < 0.20 H 

Tetrachloroethene 0.040 <0.040 H 

Trichloroethene 0.040 < 0.040 H 

Vinylchloride 0.020 <0.020 H 

Surr: 1,2-Dichloroethane-d4 81-143 112 H 
Surr: 4-Bromofluorobenzene 85-115 106 H 

Surr: Dibromofluoromethane 80-124 106 H 
Surr: Toluene-d8 88-120 105 H 

H - Sample wasreceived outside ofholdingtime. 

Report Date:812412007 Page 14of 16 

All analylls applicable 10the CWA,SOWAand ReRAareper1'ormed in ac:cordance 10NE.AC prolDeola. Pertinent samplinglnfonnatIon 1& locatedon the aIIached Chain-of-CuslDdy. Th~ 
report Is plOlllded for theexctuslve~ cI the addreatee. PllvlIegeI cI sutlMquenl useOf the name c1lhls COIIIJllIIlY 0( enymember rJlltastd. 0( JePlOducllon c1lh11 report In c:onnec:lion 
willi the acIvertlsernent promotion or.. rJI any product 0( prooe$8, 0( In conneclIon willi the re-pubIlcalIonc11111a report rot any IllJIllOI8olher than for theaddressee will begranled only 
on contIcl Thiscompeny acceplll no responsibility except for the due performance cIlnsDllCtion andIa anaIvIIIs In aood filiIh 11M ..........no"" '" IN- ",.... ,.,__ 10M ,., ...10>_ 
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A ORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LABORATORIES 

463 West3600 South 
SaltLake City,Utah 

84115 

(801) 263-8686 
Toll Free (888)263-8686 

Fax (801) 263-8687 
e-mail:awal@awal-Labs.com 

KyleF. Gross 
LaboratoryDirector 

PeggyMcNicol 
QA Officer 

Client: Earth EnergyResouces, Inc. 
Project10: RJN #028-Asphalt Ridge 

Lab Sample10: L79307-02C 
FieldSample 10: Processed Sand 
Collected: 7/31/2007 3:55:00 PM 
Received: 8/10/2007 

Analysis Requested: 8260B/5030B 
Analytical Results for SPLP 

Contact: Barclay Cuthbert 

Extracted: 8/15/2007 11:08:40PM 
Analyzed: 8/17/2007 8:27:00 AM 

SPLP VOLATILES by GCIMS 8260B 
Units = mgIL 

Dilution Factor: 20 Reporting Analytical 
Compound Limit Result 

Benzene 0.040 <0.040 H 

Carbon tetrachloride 0.040 <0.040 H 

Chlorobenzene 0.040 <0.040 H 

Chloroform 0.040 <0.040 H 

l,4-Dichlorobenzene 0.040 <0.040 H 

1,2-Dichloroethane 0.040 <0.040 H 

1,1-Dichloroethene 0.040 <0.040 H 

2-Butanone 0.20 <0.20 H 

Tetrachloroethene 0.040 <0.040 H 

Trichloroethene 0.040 <0.040 H 

Vinyl chloride 0.020 <0.020 H 

Surr: 1,2-Dichloroethane-d4 81-143 111 H 
Surr: 4-Bromofluorobenzene 85-115 104 H 
Surr: Dibromofluoromethane 80-124 104 H 

Surr: Toluene-d8 88-120 105 H 

H - Sample wasreceivedoutside o/holding time. 
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All ana/yBis appllcable to tile CWA. Sr1NAand ReRAarepeI10rmedInacx:ordance toNELAC protoc:oIa. Pertlll8l'lt UfI1lIing inronnatIon Is Ioc:aled on the alIached ChaJn.d..Cuslody. This 
reportIs provIdecI for the exclullVe UIe of the addreasee. PrMIeges of subMquent UIe Or the nameof lhI8axnpenyor atrtmember d lis std. or reproduction of lhIareportInc:onnedlon 
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A ORGANIC ANALYSIS REPORT 

AMERICAN 
WEST 

ANALYTICAL 
LABORATORIES 

463 West 3600 South 
Salt LakeCity,Utah 

84115 

(80 I) 263-8686 
Toll Free (888) 263-8686 

Fax (801) 263-8687 
e-mail: awal@awal-Labs.com 

KyleF. Gross 
Laboratory Director 

Peggy McNicol 
QA Officer 

Client: Earth EnergyResouces, Inc. 
Project ID: RJN#028-Asphalt Ridge 

Lab SampleID: L79307-03C 
Field Sample ill: Processed Fines 
Collected:7/31/2007 3:55:00 PM 
Received: 8/10/2007 

Analysis Requested: 8260B/5030B 
Analytical Results for SPLP 

Contact: BarclayCuthbert 

Extracted: 8/15/2007 11:08:40PM 
Analyzed: 8/17120078:48:00 AM 

SPLP VOLATILES by GCIMS 8260B 
Units= mgIL 
DilutionFactor: 20 Reporting Analytical 
Compound Limit Resuh 

Benzene 0.040 <0.040 H 

Carbon tetrachloride 0.040 <0.040 H 

Chlorobenzene 0.040 < 0.040 H 

Chloroform 0.040 < 0.040 H 

1,4-Dichlorobenzene 0.040 <0.040 H 

1,2-Dichloroethane 0.040 <0.040 H 

1,1-Dichloroethene 0.040 <0.040 H 

2-Butanone 0.20 <0.20 H 

Tetrachloroethene 0.040 < 0.040 H 

Trichloroethene 0.040 < 0.040 H 

Vinylchloride 0.020 <0.020 H 

Surr: 1,2-Dichloroethane-d4 81-143 111 H 

Surr: 4-BromofIuorobenzene 85-115 104 H 
Surr: Dibromofluoromethane 80-124 104 H 
Surr: Toluene-d8 88-120 105 H 

H - Sample wasreceived outsideofholdingtime. 

ReportDat=: 8124flOO7 Page 16 ofl6 

All anaJyU appllc:able 110 the CWA,SOWAand RCRAare performed In lICCClIdaJa 110 NELACprolioCOII. PertIn8nt eampIing inlbnnIlIon Is IocaIIld on the 8tIIdIed c~. This 
report Is providedforthe exclusiveuseorthe eddreaee. PrtvIIeges 01subsequent uee01the name d 1hIa company ortnt IIlIIIlberd lis eIIdf. orreproduct1Dn 0I1h1a report in connection 
wtththe advertiMment, promotion orsaleoranyproduct orprocess, orincoMeCllon willi the re-pubtlc:allon d tills report forany~OIlIer ltIanb' the addressee wHI begranlecI only 
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State of Utah 

Department of 
Environmental Quality 

Richard W, Sprott 
Executive Direc/or 

DIVISION OF WATER QUALITY 
Walter L. Baker, P.E. 

Director 

JON M. HUNTSMAN, JR. 
Governor 

GARY HERBERT 
Lieutenant Governor 

March 4, 2008 

Mr. Barclay Cuthbert 
Earth Energy Resources, Inc. 
Suite 740, 404 - 6"' Avenue SW 
Calgary, Albelta, Canada T2P OR9 

Subject: PR Spring Tar Sands Project, Uintah and Grand Counties, Utah 
Ground Water Discharge Pennit-By-Rule 

Dear Mr. Cuthbert: 

The Division of Water Quality (DWQ) has reviewed the information submitted by 
JBR Environmental Consultants, Inc. on February 22, 2008 requesting ground water 
discharge permit-by-rule For the proposed Ealth Energy Resources, Inc. PR Spring 
tar sands project. The proposed operation consists of open-pit mining of tar sands, 
extraction of bitumen, and disposal of tailings and waste rock. 

Below are several relevant factors for determining whether the proposed operation 
will have a de minimis effect on ground water quality or beneficial uses of ground 
water resources. 

1. Based on Material Safety Data Sheets and other information that you sent to 
DWQ in January 2007, the reagent to be used for bitumen extraction is generally 
non-toxic and volatile, and most of it will be recovered and recycled in the 
extraction process. (Because the extraction process is proprietary at this time, 
this reagent will not be identified in public documents.) 

2. Bitumen extraction will be done using tanks and equipment at the processing 
facility located at the mine site, and no impoundments or process water ponds 
are planned. Most of the water used in the process will be recovered and 
recycled. 

3. Processed tailings will not be free-draining and will have moisture content in the 
10 to 20 percent range. The tailings will not contain any added constituents that 
are not present naturally in the rock, other than trace amounts of the reagent 
used for bitumen extraction. Analysis of processed tailings using the Synthetic 
Precipitation Leachate Procedure indicates that leachate derived from the 
tailings by natural precipitation would have non-detectable levels of volatile and 
semi-volatile organic compounds. Unprocessed tar sands and processed tailings 
were analyzed using the Toxicity Characteristic Leaching Procedure (TCLP) 
with an extraction process that uses a much lower pH than is likely to occur at 
the mine site. Analytical results indicate that TCLP metals would not be 
leached from the tailings at detectable levels except for barium, which was 
detected at levels below the Utah ground water quality standard of 2.0 
milligrams per liter (Table I of UAC 317-6). Based on these data, the tailings 
will be disposed by backfilling into the mine pit. 

288 North 1460 West· PO Box 144870· Salt Lake City, UT 84114-4870 • phone (801) 538-6146 • fax (80 I) 538-6016 

T.D.D. (801) 536-4414· IVwwdeq.lltah.gov IR - 000036



Mr. Barclay Cuthbert 
March 4, 2008 
Page 2 

4. The uppermost geolog ic formations at the site are the Parachute Creek and Douglas Creek 
Members of the Green River Formation, which consist of fluvial-deltaic and lacustrine-deltaic 
deposits of claystone, si ltstone, fine-grained sandstone, and limestone. The Parachute Creek 
Member outcrops over most of the Earth Energy lease and is the 0 to 50-foot th ick overburden 
above the tar sand deposits of the Douglas Creek Member. Shallow ground water at the site is not 
part of a regional aquifer but occurs in locali zed laterally discontinuous perched sandstone lenses 
of the Douglas Creek Member. Exploration drilling did not encounter ground water within 150 
feet of the land surface. Based on records from the Division of Oil, Gas, and Mining, the closest 
major aquifer is the Mesa Verde F0I111ation, which occurs approximately 2000 feet below ground 
surface in the area of the proposed mine. The topography of the project area is characterized by 
mesas incised by deep, nan·ow canyons, and limited shallow ground water discharges as springs in 
the canyon bottoms. There are no springs in the Earth Energy leased area and the nearest spring is 
PR Spring located slightly less than a mile east of the project site. 

Considering the factors described above, the proposed mining and bitumen extrac tion operation shou ld 
have a de minimis potential effect on ground water quality and qualifies for permit-by-rule status under 
UAC R317 -6-6.2.A(25). If any of these factors change because of changes in your operation or from 
additional knowledge of si te conditions, thi s permit-by-rule determination may not apply and you should 
inform the DWQ of the changes. Tffuture project knowledge or experience indicates that ground water 
quality is threatened by this operation, the Executive Secretary may require that you apply for a ground 
water discharge pem1it in accordance with UAC R317-6-6.2.C. 

This operation may require a storm water permit under the Utah Pollutant Discharge Elimination System 
(UPDES). Please contact Mike George of this office at (80 I) 538-9325 to determine if a storm water 
permit is required. 

Disposal of domestic wastewater from the operation should be done in a manner approved by the 
appropriate local health department; Tri-County Health Department for Uintah County or Southeastern 
Utah Health Department for Grand County. 

If you have any questions about this letter, please contact Mark Novak at (801) 538-6518. 

Rob Herbert, P.G. , Manager 
Ground Water Protection Section 

cc: Robert Bayer, JBR 
Paul Baker, DOGM 
Carl Adams, DWQ-TMDL 
Mike George, DWQ-UPDES Storm Water 
Dave Ariotti, Southeastern Utah District Engineer 
Scott Hacking, Tri-County District Engineer 
Southeastern Utah Health Department 
Tri -County Health Department 

F:I MN ova k/W P/Ealth En Res P B R. Ltr 
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UTAH STATE WATER QUALITY SY~ d:Mla JUN 21 1-3 
MONITORING RUN PROGRAM . 

MONITORING RUN:
 

TRIP ID:5f IWOtl).l{Of'j. RUN SEQUENCE NUMBER
 

STORET: . LAB ID: [ 65 1 TYPE. [ 4 ] PROJECT '3 ~ 2--
DESCRIPTION: ?R lJ PI/;~4_C)
 
COLLECTOR: [8,v"d ] [%OlvlJ] [ 1 [ ] [ ] [ 1 [AGENCY () 1 [/ ]
 

DATE [~ ] [~ ] [B ][~ ][70 1[~ ] TIME: [ I 1 [" 1 [0 ] [~]
 

WEATHER CONDITIONS: [ ] [ 1 I [ ] [ ] I[ 1 [ 

FIELD CONDITIONS. [ ] [ 1 I [ 1 [ 1 I [ 1 [ ] 

FIELD TESTS 

AIR TEMP. (CELCIUS) [ ] [ ]. [ 1 TRANSPARENCY (METERS) [ ] [ I· [ I 
TEMPERATURE (CELCIUS) [ ] [ I· [ 1 CI RESID: [ ] [ ][ ] 

pH: [ ] [ ]. [ ] TURBIDITY (NTU): [ ] [ ] [ ] 

SP COND UMHOS/CM [ 1[ ][ 1 [ ] [ 1 FLOW (MGD): ] [ ] [ ] [ j 

SALINITY PPM. [ ] [ J [ ] [ 1 [ l [ ] FLOW (GPM): [ ] . [ ][ I 
% D.O. SATURATION: [ 1[ 1 [ ]. [ ] FLOW (CFS): [ 1[ J [ ] [ 1[ 1[ J[ ]. [ ] 

D.O: [ ] [ ]. [ I FLOW ESTIMATED: [ ] MEASURED : [ ] 

DEPTH: (METERS) [ ] [ ] [ ]. [ ]
 

ESOO. ( T TEMP: pH:_ COMMENTS
 

-BACTERIAL. TEMP: pH COMMENTS. 

CHEMISTRY: (I )IDS ~ 1 TEMP:8 pH COMMENTS: 

TEMP: pH: COMMENTS 

TEMP: pH_ COMMENTS 

TEMP: pH COMMENTS 

METHOD: 624: (-A ~ l..f TEMP: /(0..3 pH COMMENTS: 

METHOD: 625· (1) 'Ie I TEMP q? pH COMMENTS 

MET! IOE! CIL a GREASE. TEMP: pH._ COMMENTS(* 
rvtEn100 §i' ILFI[;!E . ( ) TEMP pH_ COMMENTS 

T fbt (-{))( L I~Cf 

rt.AJJ ..>-,-<::.- 6l.Cj 
~ 
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Cost Code: 352	 METHOD 8015 B TPH Lab# 200804258 
Total Petroleum Hydrocarbon 

Send Report To: 
UDEQ - DWQ / WATER QUALITY Utah Division of Laboratory Services 
ARNE HULTQUIST 46 North Medical Drive 
PO BOX 144870 Salt Lake City, UT 84113 
SALT LAKE CITY UT 84114-4870 

Date/Time Collected: 06/24/08 14:00 Sample Matrix: Water 
----"~--------

cei i ec t ed By: :::B-=I~RD=-~S.=.;HA=...:.:.;W,----::,........,.---,-_-=-=:--:=-== Sampling Site:
 
Description of Sampling Point: :::P.:..:R:........=S:..::;P..:.R:.:I:..::;N.:..;:G;;......	 _
 

~:~;~~~======~=========;:~~=;~~~~~~~~=~~/~;/~~~;==;:~~=~~~;:~~ ~~~== == ~~o~== = = 

===============~=========~~:~:~~~=~:::~~~========== ==~:::=~::~~:~~= = = === = =;:~~j?~=
 

Compound MRL/Results	 water ~l 
mg/l ~ 

GRO (C6-ClO) 1.0 U 
DRO (C10-C28) 1.0 U 

Total TPH	 1.0 U 

U- Analyzed for but not detected. 

Analysis Certified By: Date: 
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UTAH STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORY SERVICES 

Environmental Chemistry Analysis Report 

UDEQ - DWQ / WATER QUALITY 
ARNE HULTQUIST 
PO BOX 144870 
SALT LAKE CITY UT 84114-4870 801-538-6146 

Lab Number: 200804258 Sample Type: 04 Cost Code: 352 
Description: PR SPRING 
Collector: BIRD SHAW 

Site ID: Source No: 00 1 Organic Review: 08/05/2008 
Sample Date: 06/24/2008 Time: 14:00 1 Inorganic Review: 07/07/2008 
------------------------------------------1 Radiochemistry Review: 

Microbiology Review:I 
I
I 

TEST RESULTS: 

TDS @ 180C 384 mg/l 

QUALIFYING COMMENTS (*) on test results: NO COMMENTS 

END OF REPORT 
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~ -
Cost Code: ~ EPA METHOD 524.2/8260B GC/MS Lab i: 200804258 

PurgeabIes 
Send Report To: 
UDEQ - DWQ 1 WATER QUALITY Utah Division of Laboratory Services 
ARNE HULTQUIST 46 North Medical DriveAPR 29 2009 
PO BOX 144870 Salt Lake City, VT 84113 
SALT LAKE CITY UT 84114-4870 

Date/Time Collected: 06/24/200814:00 sample Matrix: ..,W""'a...t..,e"'r"- _ 
... ... ... _ 'Sampling Site:Collected By: B""I RD=--':S HA.....,W"-

Description of Sampling Point: &.P:J;R~S~PE:.R~IJ.:N!.!:Gi!._ _
 
=~===~~=========================~=~=======-c-===~===============~================== 

Analyst: Date Received: 06/27/2008 Date Analyzed: 

Regulated MBI,. Results List 1 
ug/L ug/L 

Results 

1.0Benzene 1.0
Carbon Tetrachloride 1.0

U
u

Chloroform U 
U
U
U
U
U
U
U 
U

U 

1.0Bromodichloromethane 
1,2-Dichloroethane 1.0 U Chlorodibromomethane 1.0 
1,1-Dichloroethylene 1.01.0 BromoformU

U
U

Para-Dichlorobenzene 1.01.0 m-Dichlorobenzene 
1.01, 1, I-Trichloroethane 1.0 1,1-Dichloropropene 

Trichloroethylene 1.0 U l,l-Dichloroethane 1.0 
Vinyl Chloride 1.01.0 1,1,2,2-TetrachloroethaneU

Uo-Dichlorobenzene 1.01.0 1,3-Dichloropropane 
cis 1,2-Dichloroethylene 1.0 U Chloromethane 1.0 

81.4trans 1,2-Dichloroethylene Bromomethane 1.0l.0 U
1,2-Dichloropropane 1.0 

1.0 
1.0 1,2,3-Trichloropropane 

I, I, I, 2-Tetrachloroethane 
U
U
u
U

U
U 
U
U 

U
U
U
U

Ethylbenzene 1.0
Monochlorobenzene 1.01.0 Chloroethane 
Styrene 1.01.0 2,2-Dichloropropane 
Tetrachloroethylene 1.0 U o-Chlorotoluene 1.0 
Toluene 1.0
Xylenes (total) 1.0
Dichloromethane 1.0

p-Chlorotoluene 1.0 
Bromobenzene 1.0 
cis-l,3-Dichloropropene 1.0 

U
U
0
U1,2,4-Trichlorobenzene 1.01.0 trans-1,3-Dichloropropene u

U1,l,2-Trichloroethane 1.0l.0 DibromomethaneU
U 
U 

Ethylene Dibromide l.0
l,2-dibromo-3-chloropropane l.0

Mat 3 HaL. Results Relm] ts 
ug/L ug/L 

l,2,4-Trimethylbenzene 1.0 p-Isopropyltoluene 1.0U U 
U 
U
U
U 
U
U 

1,2,3-Trichlorobenzene 1.0
n-I?ropylbenzene l.0
n-Butylbenzene l.0
Napthalene 1.0
Hexachlorobutadiene l.0

Isopropylbenzene 1.0 
Tert-butylbenzene 1.0 
Sec-bytylbenzene 1.0 
Fluorotrichloromethane 1.0 
Dichlorodifluoromethane 1.0 

U
u
U
0
u

1, 3, 5-Trimethylbenzene 1.0 U Bromochloromethane 1.0 
Methyl T-Butyl Ether 1.0 u 

u- Analyzed for but not detected 

Analysis Certified By: Date: 
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Cost Code: 352 EPA METHOD 625/B270A (GC/MS) Lab * 200B0425B 
Base Neutral/Acid Extractables 

Send Report To: 
UDEQ - DWQ / WATER QUALITY Utah Division of Laboratory Services 
ARNE HULTQUIST 46 North Medical Drive 
PO BOX 144870 Salt Lake City, UT B4ll3 
SALT LAl<E CITY UT 84114-4870 

Date/Time Collected: 06/24/200814:00 Sample Matr ix: .1lWL.lia..t...e"'r"-- _
 
Collected By: =B~I~R~D~S~H~A2.!:!W:....- _ Sampling Site:
 
Description of Sampling Point:
 ~P~R~SuP~R~I~N~G:....- ___ 
===================;;;;================;;;;;;====_....._====:;;;;;~=~===--===--=~=====--== 

Analyst: Date Received: 06/27/2008 Date Analyzed: 
Aliquot Sample Extracted: Final Extract Volume: 
(MOL based on 1 L. extracted, 1 ml final volume) 

Name MRL/Results ug/l MRL/Result:s ug/l 
Acenaphthene 2.0 
Acenaphthylene 2.0 
Anthracene 2.0 
Aniline B.O 
Benzidine 40.0 

Hexachlorobenzene 6.0 
Hexachlorobutadiene 4.0 
Hexachloroethane 2.0 
Hexachlorocyclopentadiene 20.0 

u
U
U
U 

Ideno{1,2,3-c,d)pyrene 2.0 U 

u
u
U 
U 
U 

Benzo(a)anthracene 2.0 
Benzo (b) fluoranthene 2.0 
Benzo{k)fluoranthene 2.0 
Benzo{a)pyrene 2.0 
Benzo{ghi)perylene 2.0 
BenzylbutylphthalateO 2.0 

Isophorone 2.0 U 
2-Methyl-4,6-dinitrophenol 10.0 U 

U
U 
U
U
U
U
U
U 

2-Methyl naphthalene 2.0 
2-Methyl phenol (o-cresol) 2.0 

U

U 
3-Methyl phenol (m-cresol) 2.0 U 
4-Methyl phenol (p-cresol) 4.0 U 

Benzyl alcohol 10.0 Naphthalene 2.0 U 
Benzoic acid 60.0 2-Nitroaniline 2.0 U 
Bis{2-chloroethyl)ether 2.0 o 3-Nitroaniline 4.0 U 
Bis(2-chloroethoxy)methane 2.0 
Bis(2-chloroisopropyl)ether 2.0 
Bi5(2-ethylhexyl)phtha1ate 2.0 

U
U
U 

4-Nitroaniline 4.0 
Nitrobenzene 4.0 
2-Nitrophenol 10.0 

4-Bromophenyl phenyl ether 2.0 o 4-Nitrophenol 20.0 

U
U
U

U 
4-Chloraniline 2.0 
2-Chloronaphthalene 2.0 

U
U 

n-Nitrosodimethylamine !:l.0 U 
n-Nitrosodiphenylamine 4.0 U 

4-Chloro-3-methyl phenol 2.0 U n-Nitrosodinpropylamine 6.0 U 
2-Chlorophenol 2.0 
4-Chlorophenyl phenyl ether 4.0 
Chyrsene 2.0 
Dibenzo (a, h) anthracene 2.0 
Dibenzofuran 4.0 
Di-n-butyl phthalate 2.0 
1,3-Dichlorobenzene (meta) 2.0 
1,2-Dichlorobenzene (ortho) 2.0 

Pentachlorophenol 20.0 U 
Phenanthrene 2.0 U 

U
U 
U
U 
U

U
U 

Phenol 4.0 U 
Pyrene 2.0 U 
1,2,4-Trichlorobenzene 2.0 U 

2,4,6-Trichlorophenol 4.0 U 

U Tentatiyely Identified Compounds 
1,4-Dichlorobenzene (para) 2.0 
3,3-Dichlorobenzidine 4.0 
2,4-Dichlorophenol 4.0 
2,4-Dimethylphenol 2.0 

Name Scan t ResultsU
u
U
u 

Diethyl phthalate 2.0 B2.5 
2,4-Dinitrophenol 20.0 
Dimethyl phthalate 2.0 
2,4-Dinitrotoluene 2.0 
2,6-Dinitrotoluene 2.0 
Di-n-octyl phthalate 2.0 
Fluoranthene 2.0 
Fluorene 2.0 

U
u
U 
U
U 
U
U 

U - Analyzed for but not detected. 
J - An estimated value for a tentatively 

identified compound OR a value less 
than the detection limit but greater 
than zero., 

B - Found in the blank. 

Analysis Certified By: Date: 
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US Oil Sands (Utah) Inc.
PR Spring Mine

M0470090

A

-mtV:{L-IV

RECElVED

Lu'j 0 Z 20ll

Di,. ;r vii, Gas & Minng

APPROVED
, . .i i.. :i r..r,r

:,\.,..; I ! -j:,: , j

Dtv. otl GA$ & [,4lf,llNc

U.S. OIL SANDS
May 2009

Submitted by:

US OilSands (Utah) Inc.
Suite #950 633 - 6th Avenue SW

Calgary, Alberta TzP ?Ys

to:

Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210

Salt Lake City, Utah 84114-5801
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(801) 943-4144
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Introduction

US Oil Sands (Utah) Inc. (Earth Energy) is a publicly held Canadian firm engaged
in the development of process technology for extraction of bitumen from naturally
occurring tar sand deposits in the United States and Canada. Earth Energy holds
State Institutional Trust Lands Administration (SITLA) oil sands leases on 5,930
acres in Utah's Uinta Basin, near PR Spring. The PR Spring deposits are the
largest of the Uinta Basin special Tar Sand Areas defined by the U.S. Geological
Survey. Within the SITLA lease areas, Earth Energy has defined a 2,255-acre
Study Area for the PR Spring Mine. The initial mine development under this NOI
will take place in the southeastern part of this Study Area on approximately 213
acres (referred to throughout this NOI as the Affected Area) (See Figures 1 and
2). The Affected Area is equivalent to the area that will be disturbed and the area
that will be bonded for and reclaimed. The remaining 2,042 acres within the Study
Area were the subject of environmental data collection efforts, but will not be
subject to disturbance under this NOl. Should additional mine development be
planned in the future, beyond that described herein as occurring on the 213-acre
Affected Area, permit amendments or revisions would be required. These
amendments or revisions would address any expansion that would occur,
including details on any needed re-handling of materials, alterations to the
processing plant, etc. Conditional Use Permits (CUP) for the mine from Uintah
and Grand Counties are included in Appendix B.

Earth Energy has patented a chemical method for extraction of hydrocarbons from
oil sands. Known as the Ophus Process, this production method produces clean
(inert), "damp-dry" sand tailings that can be backfilled into the quarry. The planned
sequence of exploration and pilot processing and production tests undenruay are
intended to refine and adapt the process to fit the unique characteristics of the
Utah PR Spring deposits. Oil (tar) sands in Utah vary significantly from the oil sand
deposits and extraction methods commonly used in the Athabasca oil sands of
Alberta.

Earth Energy conducted exploration drilling in spring of 2005 under Exploration
Permit (E/019/052), Earth Energy PR Spring 1 Project (less than lz-acre
disturbance). Additional drilling was conducted under Exploration Permit
(E/019/053) within a 10O-acre area along Seep Ridge Road. These programs
included twenty-five 4-inch diameter holes drilled to depth of 50 to150 feet on 30-
foot by 30-foot drill pads located on drill roads or adjacent to the main Seep Ridge
Road. The drilling programs were used to select the S-acre mine site toi tBEOEIVEIi
2005 production test conducted under a Small Mine Permit, Leonard Murphy.#J(s/o1e/ose). AUG 02 20tl

other geophysical activities have been ongoing in a smau portior 5'it'€LRhGas&i 'r3

Energy's lease area. These existing rights and activities ongoing in the area are
described below in Section 104.2. APPROVED
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Drilling and geophysical work planned for 2009 will provide grade-thickness data
of the tar sand beds necessary for detailed planning, permitting, site development
and mining to go forward.
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R647-4. Large Mining Operations

R647-4-101. Filinq Requirements and Review Procedures

101. As is required of the par$ that is planning to conduct large mining
operations, this NOI is submitted by Earth Energy Resources, lnc. for review and
Division approval.

2. The Division has 30 days from the last action on the NOI to approve/deny the
NOl, and then to publish a Notice of tentative decision in accordance with R647-4-
16.

3. As stated at R647-4-101.3, upon Division approvalof the NOI and execution of
the Reclamation Contract by Earth Energy, both the Division and Earth Energy will
be bound by the NOI and implementing regulations, and Earth Energy will be able
to begin mining. Earth Energy understands that execution of the Reclamation
Contract is not complete until the contract and the sure$ receives Division
approval; only then can mining commence. Further, Earth Energy explicitly
commits to conform to all of the operation and reclamation practices that are
described in this NOI and that are required by all applicable regulations at R647-4.

4. Earth Energy will provide notification to the Division within 30 days of starting
mining operations.

5. Earth Energy's LMO is greater than 50 acres, for purposes of calculating permit
fees. Fees are due annually by the last Friday in July unless the NOI is closed out
under R647-4-1 01 .5.1 3.

o
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RB|T-4-102. Duration of the Notice of lntention

It is understood that, when approved, Earth
subsequently approved amendments or revisions,
the mine.

Eneryy's NOl, including any
remains in effect for the life of

o
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R647-,1-103. Notice of Intention to Commence Large Mining
ns

Earth Energy's NOI addresses the requirements of the rules listed in this section
as follows:

104. Operato(s), Surface and MineralOwne(s)
105. Maps, Drawing, and Photographs
106. Operation Plan
108. Hole Plugging Requirements
109. lmpactAssessment
110. Reclamation Plan
112. Variance

Under this section, rules at 107 and 111 are not required to be addressed;
however those subjects are covered within the NOI in other sections.

APPROVED
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R6474-104. Operator(s), Surface and Mineral Owner(s

104.1. Operator Responsible for Mining Operations/Reclamation of the Site

MrNe Nnue: PR Spring

NRue or Penurrree/ Opennron/ AppucRNr: US Oil Sands (Utah) Inc., a
Corporation registered to do business in the State of Utah.

Business License #:
Registered Agent:
Address:

Phone:
E-mailaddress:

PenunNerur ADDRESS:

Coupnxy RepReserurnrve:
Address:

Phone:
E-mailaddress:

58U125-0142
DanielA. Jensen
185 South State Street, Suite 800
Salt Lake City, UT 84111
801-532-7840 Fax:801-532-7750
djensen@parrbrown. com

US OilSands (Utah) Inc.
Suite #950, 633 - 6 Avenue SW
Calgary, Alberta TzP zYs
Phone: 403-233-9366 Fax: 403-290-0045

Barclay Cuthbert, Vice President, Operations
Suite #950, 633 - 6 Avenue SW
Calgary, Alberta 12P 2Y5
403-233-9366 Fax: 403-290-0045
barclay.cuthbert@ usoi lsandsi nc.com

Locnrtoru or Openaroru: Uintah and Grand Counties. Utah (the CUP's are
attached in Appendix B)

Universal Transverse Mercator (UTM) Coordinate System: UTM Datum
NAD27 4369592 km Northing, 645187 km Easting, Zone 12

Sections: T. 15 S., R. 23 E., SLB&M, Uintah County, Sections 35 & 36.
T. 15.5 S., R. 24 E., SLB&M, Grand County, Sections 31& 32.

The Uintah County portion of the operations will be on lands under Indian
Jurisdiction (tribal land but not part of an Indian Reservation). As such, certain
aspects of environmental permitting for the PR Spring Operation will be handled
by the Environmental Protection Agency (EPA) rather than Utah's Department of
Environmental Quality.

RECEIVED APPROVED
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104.2.Surface and Mineral Owners of All Lands to be Affected

OwNeRsHlP oF THE LAND SunrRce: Utah State lnstitutional Trust Lands
Administration.

Owmens or RecoRD oF rHE MrNenRls ro BE Mrrueo: SITLA (Earth Energy
has lease rights to mine up to a 500-foot depth below ground surface)

BLM Lease oR PRo.recr Frte Nuuaen(s): None for the mine operation. A
BLM right-of-way (No. UTU-86004) has been approved and offered to allow
construction of the appurtenant water well and pipeline. Correspondence
with the BLM on this issue is included in Appendix B. (This pipeline also
crosses SITLA land and the well/pipeline process is permitted by DOGM
under Exploration Notice #E01 90053)

AotRcenr LnNo Owruens:

Canyon Gas Resources, LLC - Natural Gas Pipeline Right of Way
7400 East Orchard Rd., Suite 30025, Englewood, CO 80111

Uintah County - Road 2810 Right of Way
147 East Main St.
Vemal, UT 84078

Bureau of Land Management, Vernal Field Office
170 South 500 East
Vernal, UT 84078

Township 15 South, Ranqe 23 East. SLB&M
Section 26:
Grazing Permit 20905:

Mineral Lease 49944:

Section 27:
Grazing Permit 20905:

Mineral Lease 49280:

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
EOG Resources, lnc.
PO Box 4362
Houston, TX77210-4362

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
Robert L. Bayless Producer LLC
621 17th Street Ste. 1640
Denver, CO 80293 APPROVED
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Section 28:
Grazing Permit 20905:

Mineral Lease 4928O:

Section 33:
Grazing Permit 20905:

Grazing Permit 21202:

Mineral Lease 49281:

Section 34:
Grazing Permit 20905:

Grazing Permit 21202:

Mineral Lease 49281:

Section 35:
Grazing Permit 20905:

Mineral Lease 49944:

Section 36:
Grazing Permit 20995:

Mineral Lease 49944:

Alameda Gorporation
PO Box 22608
Houston, TX77227-2608
Robert L. Bayless Producer LLC
621 17h Street Ste. 1640
Denver, CO 80293

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
Burt De Lambert
PO Box 607
Vernal, UT 84078-0607
Robert L. Bayless Producer LLC
621 17th Street Ste. 1640
Denver, CO 80293

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
Burt De Lambert
PO Box 607
Vernal, UT 84078-0607
Robert L. Bayless Producer LLC
621 17h Street Ste. 1640
Denver, CO 80293

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
EOG Resources, Inc.
PO Box 4362
Houston, 1X77210-4362

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
EOG Resources, Inc.
PO Box 4362
Houston, fX77210-4362

APPROVED
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Township 15.5 South. Ranqe 24 East. SLB&M
Section 31:
Grazing Permit 20905:

Grazing Permit 21202:

Mineral Lease 49572:

Section 32:
Grazing Permit 20905:

Mineral Lease 49572:

Alameda Corporation
PO Box 22608
Houston, TX77227-2608
Burt De Lambert
PO Box 607
Vemal, UT 84078-0607
Moose Mountain Land Company
935 E SoUth Union Avenue Suite D-202
Midvale, UT 84047

Alameda Corporation
PO Box 226A8
Houston, TX77227-2608
Moose Mountain Land Company
935 E South Union Avenue Suite D-202
Midvale, UT 84047

o

t

HNVC THE LAND, MINERAL, AND ADJAcENT LANDoWNERS BEEN NOTIFIED IN

wRrtruc? The adjacent owners (BLM and SITLA) will be notified in writing
once this NOI is tentatively approved (those agencies are both currently
aware that the project is pending), and those agencies will notify other land
users or right-of-way holders as they deem appropriate.

Does rne PeRurree/ OpeRnron HAVE LEGAL RrcHT To ENTER AND coNDUcr
MTNTNG opERATToNS oN THE LAND covERED ByrHls NolcE? Yes.

104.3. Federal Mining Claims or Lease Numbers

There are no Federal mining claims or permits.

A summary of lands under lease to Earth Energy is provided in Appendix A.
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R647-4-105. Drawi and

105.1. USGS topographic base maps, as well as other select figures in the
NOI) provide the following information:

1.11 Property boundaries of surface ownership.
1.12 Water features (including streams and springs), infrastructure, and
surface/subsurface facilities within 500 feet of mining operations.
1.13 Access routes.
1.14 Previous mining/exploration impact in the disturbance area is shown
on Figure 2.

105.2. Surface facilities maps (Figures 2 and 3) include the following
information:

2.1 1 Surface facilities
2.1 2 Disturbance boundary

105.3. Other maps that may be required:

3.11 There would be no re-graded slopes to be left steeper than 2H:1V
3.12 Plan, profile, X-section of any earthen structures to be left as part of

post-mining land use.
3.13 There would be no water impounding structures >20 feet high.
3.14 There are no areas that will be left un-reclaimed as part of the post-

mining land use.
3.15 There will be no diversion channels constructed.
3.16 Geology, tar sands cross sections, water features and vegetation

communities are shown on Figures 5, 6,7, and 8, respectively.
3.17 Reclamation treatments are shown on Figure 9.
3.18 Mine plan cross sections are provided as Figures 4a,4b, and 4c.

105.4. Site photographs are included in Appendix F.

105.5. No underground development will occur: Surface mine development is
shown on Figure 2.

APPROVED
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R647-4-106. Plan

106.1. Mineral to be Mined

The type of mineral to be mined is tar sand. The tar sands occur generally in
lenticular beds, with interbedded sandstone, siltstone, shale, mudstone and
calcareous marl. The tar sand beds have been defined as the 'D' or upper bed,
and the 'C' or secondary bed. Tar sand beds below the C bed are not as well
defined based upon drill logs, resistivity testing and modeling. Although current
mine plans under this NOI are to a depth of approximately 145 feet, the maximum
lease depth is 500 feet.

106.2. Operations to be Conducted

Throughout operations at the PR Spring location, Mine Safety and Health
Administration (MSHA) safety requirements and guidelines will be followed, and
the operating plan as described in this document will be followed. While
operations include both pit backfilling and the use of external
overburden/interburden storage areas, where conducive to properly sequenced
ore bed depletion and efficient material handling (after threshold opening pit size is
established), clean produced sand/clay fine tailings will be preferentially replaced
in the depleted mine areas versus discharged in overburden dumps. Further,
operations covered in this NOI will minimize any re-handling of material as
operations expand. The overburden/interburden storage piles are located in areas
devoid of oil sand, and pits will be depleted before refilling and reclamation
commence. Surface facilities are constructed on oil sand bearing areas, but these
areas are limited; and relocation of the plant facility and ultimate development of
the underlying bitumen resource is incorporated within future expansion plans, for
which additional permitting would be needed.

The acreages associated with the individual components of these operations are
described in Section 106.3. The types of operations to be conducted include the
following:

SuRrnce PRepnRmoru/ SronncE oF OveReuRoEN AND Topsorl

Surface preparation will include the ctearing of vegetation and removal of topsoil
for storage in designated topsoil storage areas, as described further in Section
106.5. Larger vegetation would be cleared by crushing, then pushing into slash
piles. This material will be stockpiled within or on top of the salvaged topsoil, or
used to form berms surrounding the topsoil piles (see Section 106.6); the
estimated volumes of both topsoil and vegetative matter are also provided in
Section 106.6. All of this vegetative matter will be redistributed along with the
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topsoil during reclamation in order to provide organic matter and help with surface
roughness and soil moisture retention.

Where overburden must be removed, it will be scraped and deposited in the
overburden/interburden storage areas shown on Figure 2. As mining proceeds,
overburden and interburden, along with produced sand from extraction operations,
will be back-hauled and re-contoured in the mined pit. These operations are
discussed in more detail under the overburden/interburden storage areas and pit
backfill subheadings below.

Access Ronos

The main access to the PR Spring Mine site is via Uintah County Road 2810
(Figures 1 and 2). Onsite access roads to the mine pit and facilities area (Figure 2)
have been designed to minimize grade. In general, they are located around the
perimeter of the Affected Area, serving to confine disturbance and manage runoff.
In part, these roads cross - and are integral to -. the overburden/interburden
storage areas. ln those cases, those road segments will not be constructed until
they are needed to access those features. Access roads will be surfaced with
crushed overburden (rock) material and maintained with a grader and water truck.
In total these roads will be approximately 13,050 feet in length by 80 feet wide.

Mttrtttrtc

Mining will be conducted using a self-contained mobile surface mining machine
(e.9. Wirtgen 2200SM Surface Miner). Overburden and interburden will be
removed by conventional drill/blasUmuck or rip/muck methods. Initially,
overburden will be removed on five acres of the initial mine site to expose the
uppermost layer of oil sand. The surface miner will then mine through the first
layer of oil sand by successively planing 8 to 10 inches of oil sand per pass.
When the initial layer of oil sand has been mined, the interburden layer will be
exposed and this will be removed to expose the next layer of oil sand.

As oil sand mining is taking place with the surface miner, the conventional mining
equipment will be employed for concurrent overburden removal to expose new
areas of the oil sand bed and allow oil sand mining to progress. As sufficient area
comes available, the mining operation will transition to multiple benches of mining,
where oil sand mining occurs on the top layer of newly exposed areas and
previously mined areas are excavated to expose the next bed of oil sands. When
all target oil sands beds have been mined and access to newly opened areas is 13
established, backfilling of the depleted areas will commence. E
Overburden and or interburden may be sufficiently friable to allow removal OV I
ripping with dozers, rather than require blasting. However, where blasting is$
required to facilitate material removal, each program will be designed as a$
controlled blast, with adequate stemming to eliminate fly-rock, and minimize -
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vibration and dust, while generating aggregate size conducive for removalfrom the
mine area. The drill size, spacing and depth of blast holes, and the frequency of
blasting, will vary depending upon the situation, but in all cases will be in
accordance with local, state and federal rules. Peak particle velocities of any initial
blasting operations will be monitored and appropriate blasting protocols refined at
the time blasting commences. As typical for these types of operations, a series of
test blasts will be monitored to determine the resultant peak particle velocities at
specified distances from the blasting area. Blasting will not result in fly rock
landing on the adjacent county road. However, warning signs advising the public
of blasting protocols will be posted at 150-foot intervals along the fence line,
placed at all ready access points, and in any other locations required by MSHA.
These signs will include blasting schedules.

Regular and routine inspections will occur throughout the mine area to ensure that
operating conditions remain safe, that MSHA safety guidelines are being followed,
and that the mining plan stated herein is being followed. This will include
inspections to verify that the pit wall slopes are at the correct angles and that they
remain stable.

Equipment
Mining equipment will consist of the Wirtgen Surface Miner noted above,
trackhoes, dozers, graders, rock drill, loader, water truck, and service trucks.
Mining is anticipated to be conducted during the day shift only. A complete list
of mining equipment is included in Appendix D.

Mined tar sands will be hauled to the process plant (Figure 3) and either
discharged directly to the inlet hopper of the crusher (which is integral to the
process train structure) or alternately placed in a storage pile adjacent to the
processing facility for feed to the inlet hopper during the night shift. Generally, a

two-week reserve supply of ore will be maintained in stockpiles at the
processing facility. The mined tar sands storage pile or piles (also known as
the reserve ore pile) is not expected to exceed 40,000 yd cubic yards at any
time and is typically expected to amount to 30,000 cubic yards of ore. The
dimensions of this pile (or combined smaller piles) will not exceed 100 yards by
100 yards by 4 yards in height

It is expected that the mining process will intercept shales and sandstone in

addition to the tar sand beds. Interburden material will be placed in the
overburden/interburden storage areas defined on Figure 2 and used as pitfl
backfill. These operations are described below So
Pit Desiqn g
The 62-acre initial mine pit is delineated on Figure 2, and is designated as th#
North (Opening) Pit. lt is designed with a perimeter highwall, which in aQ
locations (during operations) will be higher than the highest elevation of the pit '

floor. ln this manner, all precipitation falling within the mine pit boundaries will
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collect within precipitation collection sumps located in the bottom of the pit and
thereby prevent runoff from leaving the mine site. These collection sumps are
simply low areas within the working mine pit where precipitation falling directly
within the pit perimeter will drain and collect. The accumulated precipitation
will be removed from the pit along with the solid materials and processed along
with the bitumen bearing sands. As needed, it will also be pumped from the
mine and used for dust suppression on mine and plant roads. The active
mining area will be a pit at all times (concave to incident precipitation). No pit
configurations are planned where storm water will be allowed to egress the
active mine workings. Further, the highwall safety berms will prevent runoff
from outside the pit perimeter from entering the pit (the pit's location atop the
slope minimizes this potential even without the presence of the safety berms).

The pit will be mined at an operating pit slope of 2H:1V. The planned pit design
configuration can be achieved using the above-noted mining methods. In

addition, the planned pit design will be geotechnically stable and will not create
any safety or environmental concerns. Use of 2H:1V pit slopes represents
Earth Energy's desire to facilitate pit reclamation, and to provide conservatively
designed slopes to compensate for the lack of detailed knowledge regarding the
extent of localized faulting or fracture planes that could cause instabilities at
steeper slopes than will be used. Site-specific information indicates that much
steeper slopes could be justified: numerous existing road cuts and excavations
in the area (including Earth Energy's 2005 production test pit) are stable with
slopes steeper than 1H:1V. The use of 2H:1V pit wall slopes will also prevent
rock falls. Back-break near the highwall will be controlled or eliminated by
smooth transition grading. Any required blasting along the highwalls of the pit
will be accomplished with small controlled blasts to eliminate over-break and
weakening of the remaining material on the face of the slope.

The North (Opening) Pit has approximately 7.9 million cubic yards of material to
be mined. Of this, approximately 10-12 percent (by weight of ore) is processed
out as bitumen product, which leaves 3,944,228 cubic yards of processed sand
that will be disposed of (along with 3,506,465 cubic yards of overburden and
interburden as described below). Applying a bulkage factor of 1.3 to the
over/interburden and processed sand, this will result in 9.7 million cubic yards of
waste material to be disposed of. Filling overburden/interburden storage areas
1 and 2 to their maximum capacity of 4.9 million cubic yards will result in
approximately 4.8 million cubic yards to be back-filled in the mine pit.

o
After the North (Opening) Pit is mined, and assuming that conditions are $
favorable, Earth Energy would extend mining to the southwest, to a contiguous $
area designated at the West Pit. Details on the West Pit design are conceptualq
at this stage; once coring has been accomplished and anallged, this pit design$
will be developed more fully. These details will be submitted to DOGM as aft
Plan Amendment prior to the initiation of mining. At this time, general estimates
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as needed to provide bonding calculations have been made; these will also be
revised as needed and provided in a subsequent amendment.

Anticipated yearly mined tonnages include: 920,000-1,200,000 tons of oil sand
ore mined per year and 1,000,000-1,400,000 tons of overburden/interburden
mined per year. The life of the mine is expected to be between 6 and 13 years
for both the North (Opening Pit) and the West Pit, depending on the amount of
time the processing equipment is on-stream and the number of process trains
employed. (Only one process train is covered under this NOI; should additional
trains be needed, they would be covered in a permit amendment.) Expansion
into the West Pit may occur in the future depending upon numerous factors; at
this time, the best estimate of when that might realistically occur is
approximately 5 years after the North (Opening) Pit mining has begun.

Haulino
Mined ore will be hauled via the main haul road to the process area and either
discharged directly to the inlet hopper of the process unit or placed in a
temporary storage pile (see above for pile size information) for off-shift
processing. The distance from the approximate center of the North (Opening)
Pit to the plant is approximately 2,000 feet. Figure 3 shows the location of the
temporary storage pile; the inlet hopper feeds to the east end of the process
train, which is also shown on Figure 3.

PRocessrtrtc

General Facilitv Description
The processing facility will be located adjacent to Uintah County Road 2810 in
the area shown on Figure 3. As shown on this plant site diagram, this would
be an area of approximately 15 acres including a mine office and associated
parking area; a maintenance shop, warehouse, power plant, equipment parking
and service area; process equipment, sand de-watering equipment, a tank
farm, tank truck loading area, and water retention/storage pond; and stockpiles
for processed sand, reject materials (ore loads that contain too much
interburden or overburden to be viable for processing), and ore.

The tank farm will be constructed with secondary containment sufficient to meet
applicable Spill Prevention Control and Countermeasure Plan (SPCC)
regulations for tank farm construction (total volume of the bermed area greater
than 110% volume of the largest tank contained in the farm, for example).
Tanks will be erected on compacted gravel bases underlain by impermeable
(HDPE) liners to prevent migration of spilled or leaked hydrocarbons off of the
plant site. HDPE liners will be integrated with secondary containment berms..
The SPCC Plan will cover new and spent fuel, oil, and lubricants, as well as any
other hydrocarbons including the processed bitumen. lf any hydrocarbon spills
occur during mining these will be dealt with as outlined in the SPCC Plan.
Other non-hydrocarbon liquids will be similarly managed.

o
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The remainder of the plant site will be constructed to be a self-contained area,
through the use of perimeter berms or ditches where needed. The specific
locations where berms will be used, as opposed to where ditches will be used,
will be determined during final site design and will be based upon best
engineering practices. These locations will be indicated on the final site design
drawings, which will be submitted to DOGM once they are available as
replacement drawings to take the place of the conceptual drawings cunently
herein. All ditches will be designed to pass the 10-year, 6-hour precipitation
event. They will be triangular in cross section with side slopes approximately
2H:1V; depth including freeboard will be less than 2feet or equivalent in cross
section. Berms will generally be 2 feet high, with a two-foot top width and
2H:1V side slopes. Final designs for these structures will be produced
concurrent with flnal engineering designs, and will be submitted to DOGM.
However, standard engineering practices will be used to determine these final
designs: for example, riprap will be used when or if modeled design runoff
velocities indicate that riprap is needed to maintain the structure integrity. All
precipitation incident on the site will be collected in the water retention/storage
pond located at the low point of the plant site (See Figure 3 for pond location).
As the PR Spring operation is located primarily along a fairly flat interfluve with
little or no up-gradient, off-site runoff flowing onto the site, the pond will collect
only runoff generated from precipitation falling upon the plant site itself. lt will
also be used to store fresh make-up water, however no process water will be
routed to this pond. Any sediments collected in the pond will be removed as
needed in order to maintain its design capacity. lt will be designed to contain
the runoff from the 1O-year, 24-hour precipitation event as well as sediment
storage and make-up water. The pond would also be HDPE-lined to prevent
loss to infiltration (it is not needed as a water quality protection measure). Once
final designs are completed, this information will be submitted to DOGM.

The mine office will be a modular building placed on a gravel pad. The process
equipment will be skid-mounted and also located on gravel pad, as would the
parking areas. The warehouse and maintenance shop will be 'Sprung-type"
semi-permanent structures on concrete pads. A list of equipment, buildings,
and tanks planned for use in the facilities area is included in Appendix D.

The facility would operate 24 hours per day, approximately 350 days per year,
not including unscheduled shutdowns/outages.

Process Flow Details
The process train is designed to accommodate 3,000-3,500 tons of ore per day,
producing approximately 2,000 bbl/day of bitumen. The extraction process
begins when the mined and conditioned tar sand ore is sent through a crusher/
delumper and reduced to a 2 inch-minus aggregate size. From there, the
crushed ore is augered or conveyed to a heated slurry mixer where the cleaning
emulsion is introduced and the ore slurried to the consistency of a thick gritty

(5
z.

tailt=r\a odcD cn
F

c-g
t&I -!f/ro

o

o
LU

o
(E
TL
o-

Earth Energy PR Spring Mine LMO NOI May 2009 Page 16

IR - 000061



milkshake. The oil sand slurry is then moved by screw conveyor to the slurry
tank where primary separation of the bitumen from the sand occurs. The
produced sand with residual bitumen is then pumped through a series of
separation towers where the last traces of bitumen are removed. All of the
liberated bitumen is captured, polished with cyclones and/or centrifuges and
then pumped to a storage tank. The cleaning chemical is then removed from
the bitumen by distillation and recycled to the front of the process. Produced
bitumen is pumped to a product (sales) tank for heated storage prior to
transport.

The clean produced sand is de-watered on a shale shaker (or similar device)
and the recovered water is pumped to a holding tank for recycling to the front of
the process. Additional cleaning agent is added to the recycled water to bring it
back to full strength. De-watered sand and clay fines are then conveyed to a
stockpile for loading and backhaul to the mine pit. At this point, the discharged
sand and clay fines contain between 10 and 20 percent water.

Water is expected to be consumed at a rate of approximately 1.5-2 barrels for
each barrel of produced bitumen. The 2,000 bbl/day operation would use
approximately 4,000 banels of water, or 116 gallons per minute (gpm) based
upon 24-hour processing. The majority of the water "consumed" in the process
is simply returned to the environment as un-recoverable entrained moisture in
the pore spaces of the produced sand and clay fines. All of this residual water is
anticipated to evaporate from the loosely consolidated produced sand/fines mix
with no free-water run-off. (This subject is described in greater detail in
Appendix B, within correspondence requesting Permit-by-Rule coverage under
the Utah Division of Water Quality's (DWO) groundwater protection program.)
The process flow diagram is included in Appendix D.

Process Chemical Storaqe & Handlins
The process chemical, in its neat form (without additives), will be transferred
from the distillation unit into storage tanks noted on Figure 3, and from the
storagd tanks to the blending area using appropriate pumps to mitigate the risk
of fire or explosion. These factors will be considered fully during engineering of
the commercial production unit. There are no other waste streams that might
get into the solids or tailings and the chemical is not changed as a result of
processing - it acts as a diluent and a cleaning agent, but is not itself altered by
bitumen extraction operations.

The process chemical is stable, colorless, evaporates rapidly when exposed toQ
air, and has negligible solubility in water. (Thil subject is described in greater{
detail in Appendix B, within correspondence requesting Permit-by-Rule@
coverage under the Utah Division of Water Quality's (DWO) groundwater[E
protection program.) When blended into the cleaning emulsion form required $
for use in the process stream, it has low flammability and presents low risk. !
The cleaning emulsion's biodegradability has not been determined, but related 
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o
chemicals are known to be biodegradable. lt will be stored and handled
according to regulation.

Power Source
Generators located at the plant site (one natural gas, one diesel) will be used to
supply all the electrical requirements for the process train. Under Exploration
Notice #E0190053, a three conductor, heavy gauge, armored power supply
cable will be buried in the water line trench (described below) to convey power
to the nearby water well.

Water Source
Water for processing would be obtained from a well drilled nearby on BLM land,
and piped to the site along existing roadways (Figure 2). Correspondence with
BLM and the State Engineers Office regarding right-of-way and approval to drill
the well are included in Appendix B.

The well is expected to be compteted in aquifers that are approximately 1,000 -
2,600 feet below the surface; ground elevation at this location is approximately
8,260 feet. The well would have a bore diameter of 12 inches and would be
cased with 12-inch diameter steel casing pipe that is perforated in the water
bearing sandstone aquifers. lt would be housed within an 8-foot by 8-foot frame
building, located on a concrete pad, and sunounded by a chain link fence.

The supply pipeline will be 12,650 feet in length and constructed of 6-inch
HDPE pipe. lt will be buried to a depth of 5-6 feet for insulation and protection,
except at crossings, where it will be buried to a depth of 8-10 feet. The line will
be sized and rated to supply 223 gpm at less than 100 pounds per square inch.
It will be fitted with valves, hydrants, and air intakes. The initial trench width will
be 12-24 inches wherever possible, though in certain areas may need to be
wider as required by ground conditions; BLM right-of-way covers a 1S-foot
corridor width. A three conductor, heavy gauge, armored power supply cable
will also be buried in the trench to supply power to the well, as noted above.
Gauges will be installed in the pipeline during construction so that any leaks can
be detected. Note that the well and pipeline are permitted separate from this
NOl, and the above description is provided for descriptive purposes only.

At the terminal end (the plant site), water would be stored onsite in a lined pond
adjacent to the tank farm, as shown on the Plant Site diagram (Figure 3); it may
also be stored in tanks, which would be outfitted with manifolds and valves.
The pond will be lined with a synthetic (HPDE) liner simply to retain water; this
lining is not required for any water quality purpose and any infiltration of
contained water due an inadvertent leak or tear would not impact surface or
groundwater quality.
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A 360 acre-foot portion of water right number 41-3523 has been allocated to
Earth Energy from the Uintah County Water Conservancy District. A copy of
the agreement is contained in Appendix B.

Pr Bncrpru-

As mining progresses in the North (Opening) Pit, produced (clean) sand will be
used to backfill it. lt is estimated that 20 to 25 percent of the 62-acre pit would
need to be open in order to begin bacKilling. Dump points will vary as needed in
order to fill the pit at the desired sequence. Detailed mine plans are developed to
ensure that the produced (clean) sand is replaced in the pit in a sequential layered
and compacted manner to eliminate potential slope stability concems.

The discharged sand will contain 10 to 20 percent water and less than 4,000 ppm
residual hydrocarbons (principally near-inert asphaltenes). The blended solid tails
will have an overall moisture content of about 15 percent (80-85% sand at 12-15o/o
moisture content, 15-20% fines at 20% moisture content) and will be a relatively
plastic material that will readily compact to a load-bearing surface for operation of
the haul trucks. The "sand" fraction of the tails can be characterized as primarily
quartz material in the 80-1 ,000 pm range (dso = 117 pm), and the "fines" fraction is
the sub-80 pm (dso = 18 pm) material comprised of quartz, shale and clays. The
density of the damp sand is roughly 2,850 pounds per cubic yard. The nature of
the pit backfill materials are described in greater detail in Appendix B, within
corespondence requesting Permit-by-Rule coverage under the Utah Division of
Water Quality's (DWO) groundwater protection program.

When the logistics of the mine/truck haul are optimized in the early stages of
operations, it is anticipated that over/inter-burden materials from adjacent removal
operations will be alternately combined (blended) with the sand tails to result in a
stable, compactable, bulk replacement material. Thus, when placed in

compactable lifts (compaction primarily from haul trucks), the replacement material
will be a more homogenous mixture. Drainage from this fill will be comparable to
in-situ materials. The noted level of moisture content of the blended solids tails is
near optimal for compaction and will not lead to liquefaction. Blended sandlclay
fine tailings will be placed in relatively thin lifts (estimated at 1-3 feet) and in
conjunction with the arid climate of the mine area, the deposited tailings will readily
dry out to even lower ultimate moisture content. Pore water pressures will not be a
concern. ln addition to promoting maximum drying, the specified lifts will enhance
compaction and subsequent stability.

The volume of the North (Opening) Pit is 7,900,000 cubic yards and approximately6
4.8 million cubic yard of overburden, interburden, and tailings (sand and fines) willUl
be replaced in this pit. A bulkage factor of 30 percent has been applied to thfr
replaced material in replacement volume calculations even though commingled$
produced sand and fines replaced in the pit wilt compact to a much lower bulkageff
factor (estimated to be less than 1.1). Upon completion of a pit backfill, that areaft
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of the pit will be reclaimed. As described in the Reclamation Section below, final
pit slopes angles will be 2.5-3H:1V; during operations, maximum slope angle will
be 2H:1V.

OveReuRoeN/lNreneuRDEN Sronnce AnEns

During initial mine development, where overburden and interburden must be
removed, it will be scraped and deposited in one of two overburden/interburden
storage areas shown on Figure 3. The material will primarily consist of broken
sandstones and shales mixed with lesser amounts of fines. Grain sizes will vary
from fine to coarse rock rubble (run-of-mine) materials potentially as large as one
cubic yard. Once mining has opened a large enough excavation to allow
equipment movement and bacKilling, these storage areas will no longer be used;
instead these materials will be re-deposited in the pit along with the clean
produced sand tailings. The volume of overburden and interburden placed in these
two overburden/interburden storage areas combined will be approximately 4.9
million cubic yards.

Both of the overburden/interburden storage areas will be constructed outside of
the pit limits on the side-slopes of ephemeral draws above Main Canyon. The
overall slopes of the land on which the overburden/interburden storage areas will
be constructed ranges from 16.5 to 40 percent (10" to 22"). During mining, these
overburden/interburden storage areas will be sloped at the angle of repose: 1.5-
1.7H:1V (30' to 34'). Upon reclamation the slopes will be graded down to
between 2.5H:1V to 3H:1V (18" to 22'). Overburden/interburden storage area No.
1 will be constructed on a 40 percent slope (2.5H:1V) that is concave, grading to a
slope angle of about 10 percent (10H:1V) near its base. Overburden/interburden
storage area No. 2 will be constructed on a 6H:1V slope. Both
overburden/interburden storage areas will be designed and constructed to be
stable within standard engineering parameters. Dump points will vary with time
and will be chosen to facilitate the desired end configuration as described in this
plan. While it will not be necessary to key overburden in to the slopes in all
locations or as a matter of general design, on the steepest areas of overburden
placement, the toes of fills may be keyed into existing slopes as deemed
necessary in the field at time of placement. Exposed faces will be protected with
coarse/low sediment potential material, effectively armouring the faces.

Initially produced sand tailings will be impounded in storage cells constructed of
coarse overburden materials in the upper reaches (flattest) areas of the
overburden/interburden storage areas (Figure 2a). Tailings containment cells will
not be constructed on slopes steeper than 20 percent (11 degrees). 15-20 foot
high cells will be constructed as compacted berms of overburden material and
then filled with commingled clean sandlclay fine tailings. When the first level of
cells is filled to capacity, successive tiered levels will be constructed until the mine
pit has sufficiently advanced to permit direct replacement of the tailings back into
the mine in the method described above. Five to six levels of tiered cells are
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anticipated to be required before backfilling of the mine pit can be undertaken.
Finished containmeni cells will prevent eroJion of the fine tailings and result in a
stable fill structure. Tailings storage in the upper reaches of the
overburden/interburden storage areas will ultimately become fully encapsulated
within the finished and reclaimed overburden/interburden storage areas.

The top surfaces of these storage areas will be maintained with a very slight grade
away from the outslope so as to minimize runoff running over the outslope, thus
controlling erosion. Runoff generated from the outslopes of the
overburden/interburden storage areas will be controlled by facing the steepest
sections of the finished slopes with coarse overburden material and dedicated
armoring placed within the contact between the pile and the native slope
(essentially forming a triangular channel-type feature), and by installing a rip-
rapped energy dissipater at the toe (Figure 2b). Broken rock material has a very
low siltation potential and will effectively encapsutate the finer material initially
placed in the upper reaches (flatter areas) of the overburden/interburden storage
areas, as noted above. The coarser materials will typically end up near the toe of
the expanding fills as the dump sites are filled to their maximum capacity. The
concentration of coarse materials at the toe of the fills provides a natural energy
dissipater for storm runoff from the faces of the dumps. Typical design drawings
are included in Figure 2b. These structures, as with all site best management
practices (BMPs), will be maintained to ensure that they are functional. See
further discussions below in Section 109.4.

When the overburden/interburden storage areas are filled to capacity, their
exposed faces will be contoured (to an overall slope of 2.5-3H:1V) to blend in with
adjacent canyon wall slopes as indicated on the Reclaimed Mine Contour Plan
(Figure 9). Short segments within the overall slope will be steeper than the overall
slope, however no portion of the reclaimed slopes will be steeper than 35'. Both
the overall slope and any individual slope segments will be well below 45'.

106.3. Disturbance

The following acreages will be disturbed by mining (see Figure 2 for their
locations):

Table 1: Disturbance Areas
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Facility Area
Plant Site includino Office and Processinq facilities 15 acres
Plant oerimeter road 5.5 acres
Haul Road Seoment #1 5.5 acres

(LHaul Road Seqment #2 0 acres*
Haul Road Seqment #3 3.0 acres
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Facility Area
Haul Road Seqment #4 0 acres*"
Haul Road Sesment #5 3.0 acres
North (Openinq) Pit 62 acres
West Pit 31 acres
Overburden/interburden storaqe area 1 36 acres
Overburden/interburden storaoe area 2 34 acres
Topsoil storaqe areas 18 acres

Total 213 acres
Acres for Haul Road eree 1l" Acres for Haul Road Segment#2 are integral to Overburden/interburden storage area 1;

*' Acres for Haul Road Segment #4 are integral to Overburden/interburden storage area 2.
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o
Table 2: Disturbance by Year (approximate)

Notes: (1) After year 7, mining and processing may continue, but no additional disturbance would
occur. (2) While year-to-year disturbance given above may change as conditions warrant, in no
case will total disturbance exceed the permitted 213 acres.

Deleterious materials and their management during operations are described
above within the operating descriptions in Section 106.2.

106.4. Nature and Amount of Materials to be Mined

The materials to be mined are tar sands. ln the Uinta Basin of Utah, the tar sands
deposits are overlain by the Green River Formation containing lenticular beds of
lacustrine sandstone saturated with bitumen separated by intervals of barren
sandstone, siltstone, shale, mudstone and calcareous marl. The overburden
materials are comprised of siltstone and sandstone with interbedded shale;
interburden layers between the tar sand deposits are expected to have the same
characteristics as the overburden materials. Figure 5 provides a geology map
showing surface formations in the area, and Figure 6 provides a geologic cross
section that focuses on the tar sands beds within the Douglas Creek member.

Areas to be mined within the overall pit layout are categorized by geology and
presence of overburden/interburden, as shown in the following table. The mining
areas have been characterized into layers including overburden, tar sand layers in
the 'D' bed and 'C' bed, and interburden. Overburden varies from 0 to 50 foot
depth and averages 20 foot depth. Interburden thickness averages 15 feet. The
"D" bed averages 21 feet in thickness and the "C" bed averages 24 feet in

thickness. This is a ratio of 1.25:1, ore:overburden.
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Year Planned
Disturbance

(acres)

Type of Disturbance Cumulative
Disturbance

(acres)
Year 1 100 Plant site, roads, topsoil storage, portion of

North (Opening) Pit, portion of
overburden/interburden storage areas

100

Year 2 30 Expansion of North (Opening) Pit, expansion
of overburden/interburden storaqe area

130

Year 3 35 Expansion of North (Opening) Pit, expansion
of overburden/interburden storage area

165

Year 4 15 Expansion of overburdenlinterburden
storaoe area

180

Year 5 5 Expansion of overburden/interburden
storaqe areas

185

Year 6 20 Begin West Pit 205
Year 7 8 Expansion of West Pit 213
Total 213 Disturbance includes all areas bonded under

this NOI
213

o
Earth Energy PR Spring Mine LMO NOI May 2009 Page 23

IR - 000068



Table 3 provides per-acre and total volumes of material to be mined. The overall
material balance is as follows:

+

+

=
+

x

=

1,996,082 cubic yards of overburden
1,510,383 cubic yards of interburden
3,506,465 cubic yards of overburden and interburden removed
4,382,476 cubic yards of tar sands mined
7,888,941cubic yards total volume extracted
10 percent (conservative, by weight of tar sands) bitumen
3,944,228 cubic yards of sand after processing
3,506,465 cubic yards of overburden and interburden
7,450,693 cubic yards of materialto be disposed of
1.3 bulkage factor
9.7 million cubic yards of material to be disposed of
4.9 million cubic yards put in overburden/interburden storage areas
4.8 million cubic yards to be back-filled in the mine pit

o

Table 3: Material to be Mined from the North (Opening) Pit Exclusive of the
West Pit (61.51 acres)

The material volumes in Table 3 do not include the potential material mined from
the West Pit. Anticipated yearly mined tonnages from the North (Opening) Pit
include: 920,000 - 1,200,000 tons of oil sand ore mined per year and 1,000,000 -
1,400,000 tons of overburden/interburden mined per year. Once the mining
process is undenruay, it will be determined whether or not to continue the mining of
the North (Opening) Pit into the West Pit. The expected life of the mine is
expected to be between 6 and 13 years, depending on the amount of time the
processing equipment is on-stream and the number of process trains employed.
(Only one process train is covered under this NOI; should additional trains be
needed, they would be covered in a permit amendment.)
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vd3

lnterburden
in yd3

Tar Sands G
- Bed in yd3

Per Acre
Averaoe

128,255 32,451 33,195 24,555 38,053

Total 7.888.941 1.996.082 2.041.807 1,510,383 2.340.669
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106.5. Existing Soil Types/Location and Extent of Topsoil

Exsrruc SorlTvpes

Soil types in the Study Area include the Seeprid-Utso complex, 4 to 25 percent
sfopes, on the upper flats, and Tosca gravelly sandy loam, 25 to 40 percent slopes
below this, where the terrain starts to drop off into the drainages. The Gompers-
Rock Outcrop complex, 50 to 80 percent slopes, lies on the steep, lower
sideslopes of significant drainages and may be affected by
overburden/interburden storage areas at the heads of drainages, or if mining
continues significantly to the north. The Saddlehorse-Rock outcrop-Pathead
association, 50-80 percent slopes, is found on south-facing slopes on the north
end of the Study Area. lt will not be affected in the next five-year development
plan, thus it is not discussed further here.

The Seeprid-Utso complex is found from 8,100 to 9,200 feet elevation and occurs
on the shoulders and summits of hills in the Mountain Stony Loam (browse)
ecological site. lt is derived from Aeolian deposits over residuum derived from
sandstones and shales. Bedrock is generally 40-60 inches from the surface. The
top 4 to 18 inches are loam to clay loam. Below 18 inches the soil becomes very
channery. The soil is well drained and pH ranges from 6.6 to 7.8 in the top 18

inches. There is some calcium carbonate accumulation below 24 inches. Sodium
levels and SAR are very low. The soil supports shrubs with a grass understory.

The losca gravelly sandy loam, 25 to 40 percent slopes occurs from 7,500 to
8,200 feet elevation on the backslopes of plateaus in the Mountain Stony Loam
(browse) ecological site. lt is derived from slope alluvium derived from sandstone
and shale. Bedrock is generally 40-60 inches deep. Topsoil includes up to 2
inches of organic material underlain by a gravelly sandy loam to 11 inches. Below
this the soil is very gravelly to cobbly. The pH ranges from 5.1 to 8.4 in the top 11

inches and from 7.9 to 9.0 below this. Calcium carbonate increases with depth,
with the highest percentage between 11 and 39 inches. This soil has very little
sodium.

The Gompers-Rock outcrop complex,50 to 80 percent slopes is found from 6,500
to 7,400 feet elevation on cliffs, erosional remnants, escarpments and ledges in

the Upland Very Steep Shallow Loam. lt is derived from colluvium over shale
residuum. Bedrock is within 4-8 inches of the surface. The top 8 inches is a very
channery silt toam to loam. lt is well-drained; the pH is 7.9 to 9.0. lt has a calcium
carbonate percent up to 30, and an SAR up to 10.
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Table 4: SoilTypes

Soil Series Ecological
site

Topsoil
depth

(inches)

pH GaC03
Yo

Gypsum
%

SAR Precapitauon
(inches)

Seeprid-Utso
complex, 4- to

25% slopes

Mountain
Stony Loam

(browse)

4-18 (avg.
salvage
depth 6
inches,

a.s.slrmcdl

6.6 to
7.8

To 75Yo 0 0 16-22

Tosca
gravelly-sandy
loam,2540o/o

slopes

0-11 (avg.
salvage
depth 4
inches,

assumed,
s/ope

oermittino)

5.1 to
8.4

To 40Yo 0 5.0 16-22

Gompers-
Rock outcrop
complex,50-
80% slooes

Upland Very
Steep

Shallow
Loam

0 7.9-9 To 30 0 5-10 12-16

Locmoru AND EXTENT oF ToPSoIL

Topsoil occurs to some extent on all of the mining area and is suitable for plant
growth and reclamation. However, based upon site development to date under
the small mine permit, the actual salvageable topsoil depths found on site are less
than those reported above. Of the 213 acres that will be affected under this NOl,
approximately 18 acres will be used for topsoil storage and topsoil will not be
salvaged from this area. On the remaining 195 acres of disturbance, topsoil will
be salvaged prior to mining from all areas where it is practical to salvage topsoil
(slopes flatter than or equal to than 2H:1V), and it will be stored for reclamation.
For the purposes of the topsoil volume summary discussed below, it is assumed
that topsoil will be salvaged from 175 acres (142 acres of Seeprid-Utso complex
soils and 33 acres of Tosca soils from slopes flatter than 2H:1V). The remaining
Tosca soils (20 acres) that occur on slopes steeper than 2H:1Y will not be
salvaged.

Based upon previous site development, topsoil depth varies from approximately 2
to 4 inches on the ridgetops and 0 to 3 inches on sideslopes. About two-thirds of
the Affected Area would occur in the deeper, ridgetop, Seeprid-Utso complex soils.
With an average topsoil salvage depth of 6 inches on 142 acres of this soll type,
an estimated 114,550 cubic yards of topsoil will be salvaged and stored for future
reclamation. For the remaining disturbances where Tosca soils occur on slopes
flatter than 2H:1V (33 acres), an average salvage depth of 4 inches is assumed
feasible. An estimated 17,700 cubic yards of topsoil will be salvaged and stored
for reclamation from these areas. Therefore, the total topsoil salvage for this
operation is estimated to be 132,250 cubic yards.
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However, it is important to note that this is an estimate only; actual soil salvage
volume could be more or less than this amount. The actual amount salvaged
would be dependant upon what is encountered in the field: all available topsoil
would be salvaged (with the exceptions noted above for the topsoil storage piles),

which in some areas may reflect a lesser thickness than assumed and in other
areas may be a greater thickness than assumed. The amount calculated above is

the amount upon which reclamation is based and for which bonding will be in
place.

106.6. Plan for Protecting and Re-depositing Existing Soils

Salvaged topsoils will be collected with a 631 scraper and a D8 dozer used in
combination depending upon the gradient and the presence of rock. lt will be
stored in topsoil storage areas shown on Figure 3. These storage areas are
located on flat to gently sloping ground along the margins of the mining and
processing areas. This will minimize haul distance, facilitate isolation and
protection of the soil resource, and reduce contact with storm water run-on from
outside the storage footprint. Topsoils will be protected by seeding with a fast
growing cover grass, such as slender wheatgrass and/or Sandberg bluegrass
seeded at a total of 10 PLS (pure live seed) pounds per acre. Topsoil piles will be
bermed at the outer edges for runoff control, using the salvaged and compacted
woody vegetation that is removed prior to topsoil salvage activities. These berms
will be trapezoidal in cross section: two feet high, with a two-foot wide top width
and approximately 1.5H:1V sideslopes. A sign will be placed at each topsoil
storage area, which will read "Topsoil Storage Area - Do Not Disturb". The
estimated 93,170 cubic yards of salvaged vegetation will be placed adjacent to or
on top of the salvaged soil.

Topsoil will be deposited on areas prepared for reclamation once mining and/or
backfilling is complete in an area and the surface is at final grade. lt is hoped that
6 inches of soil can be salvaged from the 142 acres of Seeprid-Utso complex soils,
and that about 4 inches of soil can be salvaged from approximately 33 acres of the
shallower Tosca soils. Soils on the steeper slopes (those greater than 2H:1V) of
the Tosca soils covering approximately 20 acres of the total 55 acres of Tosca
soifs that will be disturbed will not be salvaged. An estimated 132,250 cubic yards
of soil will be available for reclamation by the end of development of this mining
area. This averages out to a re-spread depth of about 5 inches of topsoil over 195
acres of disturbance (This does not include the 18 acres of disturbance associated
with topsoil stockpiles where salvage would not occur and thus would not need
topsoiling). 
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1 06.7. Existing Vegetative Communities

The Study Area elevations range from 8,222 feeton the ridgetop to 7,560 feet in
the drainages. Existing vegetation in the Study Area includes mixed shrub and
sagebrush/grassland communities on the ridgetops, with junipers on slopes upper
slopes, trending to a Doug fir community as elevation decreases. There are some
aspen patches in the drainages. The Affected Area is primarily within the mixed
shrub and sagebrush/grassland communities.

Veqetation Cover Levels Sufficient to Establish Re-veqetation Success Standards
On August, '16, 2OO7 a quantitative vegetation survey utilizing 13 one-meter-
square quadrats was conducted on plateaus and slopes located between 7,720
feet and 8,880 feet elevation within the Study area, including within and
immediately adjacent to the Affected Area. (See Figure 8 for quadrat locations,
and Appendix C for vegetation survey data). On May 16, 2A07 a qualitative
vegetation survey listing all species noted was conducted on plateaus, slopes, and
upper canyon sites located between 7,440 feet and 8,840 feet elevation on hilltops
and hillsides within the mine area. Results of the vegetation surveys are
summarized in Tables 5 and 6 below.

Table 5: Results of 13 cover transects surveyed August 17,2007 to
determine revegetation success standards.

These results indicate that the post-reclamation vegetative cover for upland areas
must be at least 47 percent to meet bond release standards.
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Table 6: Species List of all species noted on May and August field trips to
EERI Study Area

Scientific name Gommon name Relative abundance

Shrubs, Trees, and Sub Trees
Quercus gambelii Scrub oak Common at mid-hielev
Cercocarpus montanus Birchleaf mountain mahoqanv Common at mid-hielev
Purshia tridentata bitterbrush Common at mid-hielev
Amelanchier alnifolia Utah serviceberrv Abundant at mid-hielev
Svmphoriocarpus albus Snowberry Abundant at mid-hielev
Artemisia tridentata Biq saoebrush Abundant at mid-hielev
Artemisia filffolia Frinqed saqe Occasional at mid-hi elev
Artemisia ludoviciana Herbaceous saqe Occasional at mid-hi elev
C h ry soth a mnus nauseosus Rubber rabbitbrush Occasional at mi-hi elev
Juniperus osteosperma Utah iunioer Common at mid elev
Pinus edulis Pinyon pine Occasionalat mid elev
Pseudotsuaa menziesii Douqlas fir Common at lower elev.
Populus tremuloides Aspen Common in drainaqes
Berberis repens Oregon grape Occasional at lower elev
Rosa woodsfi Woods rose Occasional at lower elev
Rrbes sp. Currant Occasional at lower elev
Pachistima mvrsinites Mountain boxwood Occasional at lower elev

Forbs
Opuntia sp. Prickly pear Occasional at mid-hi elev
Collinsia parviflora Blue-eved Marv Occasional at mid-hi elev
Taraxicum officionale Dandelion Occasional at mid-hi elev
Astraqalus beckwithii Beckwith astraqalus Occasional at mid-hi elev
Phlox lonoifolia Lonq-leafed phlox Occasional at mid-hi elev
Eriqeron pumulis Shaqqv daisv Occasional at mid-hi elev
Senecio sp. Senecio Occasional at mid-hi elev
Delphinium bicolor Larksour Occasional at mid-hi elev
Aquilegia sp. Columbine Occasional at lower elev
Frasera speciosa Monument olant Occasional at mid-hi elev
Lithospermum incisum Puccoon or Frinqed qromwell Occasional at mid-hi elev
Stanleva pinnata Wallflower Occasional at mid-hi elev
Crvptantha glomerata Poocorn flower Occasional at mid-hi elev
Phacelia linearis Narrowleafed ohacelia Occasional at mid-hi elev
Antennaria sp. Pussv toes Occasional at mid-hi elev
Saxifraga sp Brook saxifrage Occasional at mid-elev
Osmorhiza beteroi Mountain sweet cicelv Occasionalat mid-elev
Erodium cicutarium Red stem filaree Common under aspen
Achillea millefolium Yarrow Occasional under aspen
Maianthemum stellatum False Solomon's seal Occasional under aspen
Urtica dioica Stinoino nettle Occasional under aspen
Descurainia pinnata Flixweed Common under aspen
Circium aruense Canada thistle Occasional under aspen

Grasses & Grass-likes
Poa sandberoii Sandberq blueqrass Common at mid-hielev
Pseudoroeqneria spicata Bluebunch wheatqrass Common at mid-hielev
Achnatheru m hvmenoides Indian riceqrass Occasional at mid-hi elev
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Scientific name Gommon name Relative abufflanee
Pascopvran smithii Western wheatqrass Common at mid-hielev
Carex sp. Dry-land or mountain sedge Common under firs
Cal amaqrosti s pu rpura sce n s Purole Reedorass Occasional under firs
Bouteloua gracilis Grama qrass Occasional at mid-elev
Poa pratensis Kentuckv blueorass Common under aspen
Levmus cinereus Rveqrass Occasional under aspen
Carex aquatilis Water sedoe Seasonally
Scrj'pus sp. Rush Seasonallv

106.8. Depth to Groundwater

The depth to the regional groundwater table in the vicinity of the Study Area is
expected to be 1,500 feet or more (Price and Miller 1975). Nearby springs or
seeps (shown on Figure 7) provide evidence of very localized, shallow
groundwater, likely representing isolated perched aquifers. Previous geologic
exploration drilling at the site, at maximum depths of approximately 150 feet below
ground surface, did not encounter groundwater. This drilling consisted of 25 wells
drilled under the previously mentioned DOGM exploration permits. Six of these
wells were drilled under E1O191052, along Seep Ridge Road south of the County
line within Earth Energy's lease area, but just east of main Affected Area. The
remaining wells were drilled under E/019/053, also located along Seep Ridge
Road, spanning the County line, and within the eastern part of the 213-acre
Affected Area. Maps from DOGM exploration permits that show these locations
are included in Appendix B. Depth to groundwater is also discussed in Appendix
B, within correspondence requesting Permit-by-Rule coverage under the Utah
Division of Water Quality's (DWO) groundwater protection program.

Extent of Overburden Material
The tar sand beds crop out in PR Canyon to the northeast of the mine area, and
in Main Canyon to the southwest of the mine area (Murphy, Leonard A., 2003
private report).

Twenty-five holes drilled by Earth Energy in 2005 penetrated to the highest, or
"D" bed, of the tar sands. Average depth to mineable ore was 20 feet, with
areas near the outcrop having virtually no overburden, and areas on the
southwest side having up to 50 feet of overburden.

Between the two beds that will be mined (the higher D bed and lower C bed)
there is a layer of interburden that averages 15 feet in thickness (total average
thickness of waste rock = 35 feet) (Figure 6). The "D" bed averages 21 feet
thickness and the "C" bed averages 24 feet in thickness (total average
thickness of ore = 45 feet). This is a ratio of 1.25:1 (ore:waste rock). As noted
in Table 3 above (see Section 106.4), it is estimated that there will be 1,996,082
cubic yards of overburden and 1,510,383 cubic yards of interburden salvaged to
mine the 62-acre North (Opening) Pit.
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Geoloqv
noct<s on Earth Energy lands include thick, buff-to-cream, rim-forming, cross

bedded sandstone cropping out in the bottom of Main Canyon. These rocks

were mapped by Gaultieri (1988) as the Renegade Member of the Wasatch

Formation consisting of medium to thick, indistinctly banded sandstone with

sparse shale. These beds are overlain by the Green River Formation

containing lenticular beds of lacustrine sandstone saturated with bitumen

separateJ by intervals of barren sandstone, siltstone, shale, mudstone and

Caicareous marl. Five distinct asphalt impregnated Sands, labeled "A", "8", "C",

"D" and "E" with "E" the highest strata, occur in the upper portion of the

Douglas Creek Member of th-e Green River Formation (Byrd, William D. 1970)

and (Clem, K. 1984). The "E" bed is regionally known, but is not present locally.

The beds crop out in PR Canyon to the northeast and Main Canyon to the

southwest of County Road 28ilA (Seep Ridge Road). All four beds occur in an

interval 240 to 290 ieet thick (Murphy, Leonard A., 2003 private report). Figure

S provides a geology map and Figure 6 provides a geologic cross section that

focuses on the tar sands beds within the Douglas Creek member. ln the area

of the opening pit, the strike of the beds is N 20o E, and the dip ts 1.2'1-70 NW.

The axis of the San Anoyo Anticline trends N 60 W veering to a S 45 W trend 1-

2 miles east of the Affected Area (Figure 5). The strike and dip of the ore beds

vary slightly throughout the planned mine area as the host formations are part

of a gentle anticlinal structure, but dip probably averages about 1.5o.

Twenty-five holes drilled by Earth Energy in 2005 penetrated only the highest or
"D" beb. Moderate-to-well saturated tar sand was cut at depths ranging from 10

feet to 40 feet with an average depth of 19 feet, ranging in thickness from 10

feet to 30 feet. lnformation from these holes and work by authors previously

mentioned confirm mineable tar sands may be expected in the area-
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106.9. Ore and Waste Stockpiles

The mined tar sands will be stockpiled adjacent to the processing facilities in areas
shown on Figure 3. Generally, the operator will maintain a two-week supply of ore
at the processing facility. lt is expected that no more than approximately 40,000
cubic yards of tar sands will be stockpiled at any one time, awaiting processing.
This material would be piled within loader range of the inlet feed hopper (about
200 to 500 feet). lt would have a maximum footprint of about 100 yards by 100
yards, and a maximum height of four yards, and may be placed within one or more
piles in this area whose combined footprint does not exceed that noted above. In

addition, up to 2,500 cubic yards of reject material (rejected material barren of
bitumen (rocks) and/or loads of ore that have been hauled to the plant site, but
which contain too high a percentage of barren material (stringers) to be viable for
processing) would bq piled at any one time in a location near the ore stockpiles,
prior to being retumed to the pit as backfill or disposed of in the
overburden/interburden storage areas.

Waste sand from the processing operation would contain 10 to 20 percent water
and will be fairly neutral chemically. Recent process equipment evaluations
indicate the moisture content of the blended sand/clay fine tailings will be in the
order of 15o/o. As noted above, this level of moisture content is near optimal for
compaction and will not lead to liquefaction or cause pore water pressures that
would be a concern. Earth Energy has received Permit by Rule coverage under
DWQ's Groundwater Protection Program, due to the de minimus impact of the
project, including the planned pit backfills with processed tar sands, on
groundwater resources. Copies of related correspondence are included in
Appendix B.

Initially, produced sand will be discharged in the upper reaches of the
overburden/interburden storage areas until there is sufficient room available in the
opened mine pit to permit commencement of backfill to the pit. Once mining has

opened a large enough excavation to allow equipment movement and backfilling,
produced sands would be re-deposited in the pit.

Runoff from the overburden/interburden storage areas will be controlled in
armored (rip-rapped) areas at the margins and energy dissipation at the toes of
their slopes. Typical design drawings for these BMPs are shown in Figure2b.
These structures, as with all site BMPs, will be maintained to ensure that they are
functional.

Tnutrlcs FRcurles

There would be no liquid tailings ponds associated with this mining operation.
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WRreR Sronnce/TREATMENT Poltos

Water for processing would come from a deep water well (1,000 to 2,600 feet
deep) drilled approximately 1 mile east of the production facility. A water right
transfer with the Uintah Water Conservancy District allows Earth Energy to use up
to 360 acre-feet per year of Green River basin water (currently allocated under
Water Right No. 41-3523). Approval must be granted from the State Engineer to
approve the well location. Wellwater would be pumped and piped via deep-buried
and/or insulated 6-inch-diameter, HDPE pipeline, and stored in the retention pond

described below. As noted above, gauges will be installed in the pipeline during
construction so that any leaks can be detected. This well and pipeline is permitted
separately under Exploration Notice #E0190053). In addition, recycled process
water will be stored in an insulated storage tank with an approximate capacity of
4,000 barrels.

There would be no treatment ponds located on the site. However, a

retention/storage pond will be located at the low point of the plant site, and will
collect all plant site runoff and runoff-transported sediments; it will also be used to
store clean reserve make-up water (approximately 10,000 barrels, which equates
to a 2.5-day supply. This pond will be lined in order to preserve the availability of
make-up water. Lining is not needed to prevent water quality impacts. Any
sediments that collect in this pond will be removed as needed to maintain design
capacity. All precipitation collected within the working mine pits and process areas
will be used in the process or for dust suppression on mine and plant roads.

106.10. Amount of Materialto be Extracted, Moved

As illustrated in Table 3 (Section 106.4), over the next five years approximately
4,382,475 cubic yards of tar sand ore will be removed from the mine for
processing into bitumen. To accomplish this, approximately 1 32,250 cubic yards of
topsoil will be removed from lands to be disturbed and set aside for reclamation
purposes. Approximately 3,506,465 cubic yards of overburden and interburden will
be removed during the course of mining, to access the ore. Ore will be mined at a
rate of approximately 3,000-3,500 tons of per day, producing approximately 2,000
bbl/day of bitumen from the initial process train.

The total volume of tar sand ore plus overburden and interburden to be extracted
from the North (Opening) Pit is therefore approximately 7,900,000 cubic yards
(4,382,476 plus 3,506,465). Approximately 4.8 million cubic yards of overburden, O
interburden, and tailings (iand and fines) will be replaced in tnis pit. A bulkage $
factor of 30 percent has been applied to the replaced material (although the Q
replaced sand tailings are expected to have a bulkage factor of <1 .1). 
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R647-4-108. Hole Plugging Requirements

All exploration holes drilled by Earth Energy have been plugged according to the
requirements of R647-4-108. Future drill holes, should there be any, would be
plugged according to the same requirements. Drill holes would not be left
unplugged for more than 30 days unless approved by UDOGM.

Closure of the water well is handled under Exploration Notice #E0190053 and is
not part of this NOl.
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R647-4-109. Assessment

109.1 Surface and Ground Water Systems

SuRrece WRreR

The Study Area is located on the Tavaputs Plateau along the southeastern rim of
the Uinta Basin. Hydrologically, it is within the Green River watershed (in HUC
14060005), which is part of the Colorado River system. The 2,255-acre Study
Area includes the relatively flat interfluve between PR Canyon and Main Canyon,
as well as the headwaters of those canyons and adjacent tributaries. Figure 7
shows watershed boundaries in the Study Area, as well as other water features
such as streams and springs or seeps.

The disturbances will be located on this drainage divide and extend
southwestward into the Main Canyon watershed. Previous activities associated
with an approved Small Mine Operation at this site have modified local natural
surface drainage patterns over about five acres. Among those existing
disturbances, is a small open pit in which collected runoff and precipitation is
impounded.

Main Canyon and several of its tributaries (including Trail and Meadow Canyons)
drain the majority of the Study Area. There are several small springs or seeps that
issue in the headwater reaches of Main Canyon and support perennial flow for
some distance along its main stem. Main Canyon flows generally west and
northwest, entering Willow Creek several miles west of the Study Area. Willow
Creek in tum flows into the Green River near Ouray. PR Canyon and a tributary
named Jacks Canyon drain northward, conveying snowmelt and runoff from the
northeast part of the Study Area. Although there is a small spring complex
located in PR Canyon, flow in these channels is intermittent or ephemeral. PR
Canyon is tributary to Sweet Water Canyon, Bitter Creek, and the White River,
prior to the White River entering the Green River near Ouray.

Precipitation in this area is estimated at about 12 inches annually (Price and Miller
1975), which is generally not sufficient to sustain perennial flow in the smaller
watersheds in this region. lnstead, much of the Study Area is dissected by
numerous ephemeral drainages that, although channels themselves are small, are
located within larger canyons with steep slopes. Because the majority of mining
and mining-related surface disturbance will be located on the relatively flat
interfluve, there is negligible up-gradient watershed area that could contribute run-
on. The small headwater drainages that will be filled with overburden/interburden

(5o4
EH=
Ocr?;
tI- Fb trtn-cL:4H 6q

6o
Earth Energy PR Spring Mine LMO NOI May 2009 Page 35

IR - 000080



storage areas flow ephemerally, contain very small active-channel cross sections,
and typically show no evidence of live water or riparian vegetation.

Overburden/interburden storage area No. 2, the western-most
overburden/interburden storage area, will be located on the area that contains a
water right (49-1567) for a spring near the east edge of its fill footprint. However, a

May 16,2007 reconnaissance trip to pin-point this water source and determine a
flow rate found no evidence of active flow at the site listed by the State Engineer.
A very minor seep, with flow too small to be measured, was found approximately
100 vertical feet down from, and T+ mile west of the spring identified with the water
right. lt is in the anoyo on top of an aquitard, and only appears following heavy
runoff that has migrated down atong fractures. lt appeared to be associated with a
contact point between a shale layer and a more porous overlying area. This is
outside of the Affected Area. No other water was found during this survey other
than those seeps identified in Figure 7.

The plant site will be constructed to be a self-contained area, through the use of
perimeter berms or ditches where needed. Ditches will be designed to pass the

1O-year, 6-hour precipitation event. They will either be triangular in cross section
with side slopes approximately 1.5H:1V; depth including freeboard will be less

than 2 feet; or will have an equivalent cross section. Berms will generally be 2 feet
high, with a two-foot top width and 1.5H:1V sideslopes. In some areas, the roads
foim the perimeter berm or ditch. All precipitation incident on the site will be

collected in the water retention/storage pond located at the low point of the plant

site (Figure 3) and used in the extraction process or for dust suppression on mine

and plant roads. This pond will also be used to store clean reserve process water.
lf sediments accumulate in the pond, it will be cleaned as needed to maintain its
design capacity. The lining used in this pond will prevent loss to infiltration so as

to maximize Earth Energy's storage volume; this lining is not needed for any water
quality protection purpose, and any inadvertent leak or tear that results in

infiltration would not impact surface or groundwater quality. As noted, more detail

on the use of all of these structures (berms, ditches, and the water
retentionlstorage pond) will be provided when final engineering designs are

available.

The mine pit is constructed with a highwall around the workings, which in all

locations (during operations) will be higher than the highest elevation of the pit

floor. In this manner, all precipitation on the mine pit will collect in precipitation

collection sumps located in the bottom of the pit. These collection sumps are

simply low areas within the working mine pit where precipitation falling directly
within the pit perimeter will drain and collect. Collected precipitation will be

transported to the processing site with mined ore or pumped separately and added

to the process stream as part of the make-up water. The active mining area will

be a pit at all times (concave to incident precipitation and run-on). No pit

configurations are planned where storm water will be allowed to egress the active
mine workings.
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Runoff and sediment from the outslopes of the overburden/interburden storage
areas will be controlled by facing the steepest portions of the slopes with coarse
overburden material (similar in appearance to existing natural scree slopes)
dedicated armoring placed within the "channel" formed by the contact between the
pile and the native slope, and by installing a rip-rapped energy dissipater at the
toe. Due to the size of overburden/interburdenl storage area materials (broken

sandstones and shales mixed with lesser amounts of fines, with particles varying
from fine to coarse rock rubble (run-of-mine) materials potentially as large as one
cubic yard), these outslopes will not produce significant amounts of sediment. The
minimal erosive potential of the proposed design slopes has been confirmed
through monitoring of the similarly constructed overburden storage piles adjacent
to the Company's 2005 production test pit. Typical design drawings are included in
Figure2a. Runoff and erosion will be minimal from the overburden/interburden
storage area top surfaces, because these will be maintained with a gentle grade

away from the outslope.

SPCC

All BMPs will be inspected regularly and maintained in operable conditions. These
types of BMPs are also described in a Storm Water Pollution Prevention Plan
(SWPPP) developed to comply with a State of Utah Multi-Sector General Permit
for tndustrial Discharges (and/or the analogous EPA permit). That Permit also
requires quarterly visual monitoring of storm water. All of these measures would
reduce the likelihood of inadvertent discharges of process waters or erosion-
produced sediments. This SWPPP is included with the NOI as Appendix G. This
subject is discussed further in Section 109.4 below.

GROUITIOWATER

The tar sands deposit that would be mined during this project is located in the
Green River Formation. The Parachute Member of the Green River Formation is

the uppermost bedrock formation found throughout the Study Area. This
Formation includes various water bearing zones (including the Birds Nest and
Dougtas Creek aquifers), though they are apparently of limited extent and yield.

The State Water Plan (Utah Division of Water Resources 1999) doesn't include
any Green River Formation aquifers as significant enough to be target for
groundwater development, and information from wells and springs indicates
generally low yields (Price and Miller 1975).

Most springs in the area, including PR Spring, are reported to discharge from the
Parachute Creek Member of the Green River Formation (Price and Miller 1975).

The BLM (1984) notes that known springs within the combined Hill Creek and PR
Spring Special Tar Sands Area (STSA) typically discharge at less than 50 gpm,

with most discharging at less than 10 gpm. They range from fresh to moderately
saline, with total dissolved solids (TDS) ranging from about 300 mg/L to 6,100
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mg/L (BLM 1984). Generally, the springs are freshest near the southern extent of

the STSA, in the vicinity of the Study Area, with TDS concentrations of less than

500 mg/L (Price and Miller 1975). ln 1964, PR Spring was discharging at 5'6 gpm

and hid a dissolved solids concentration of 380 mg/L (Price and Miller 1975).

These springs are not predicted to be impacted by Earth Energy's operation.

Underlying the Green River Formation at depth are the Wasatch Formation and

the Mesa Verde Group, which are likely aquifer targets for Earth Energy's water
supply well (which is permitted separately under Exploration Notice #E0190053).
Price and Miller (1975) indicate that the potentiometric surface in the general area

is 1,500 feet or greater below ground surface, with a gradient to the north.

Generalty, these bedrock sources are thought to be of low permeability and

relatively poor water quality (Price and Miller 1975) and thus insufficient for major
groundwater development. At its maximum depth of 14A feet, the North (Opening)

Pit would not be expected to encounter this regional groundwater table, nor would

it be expected to approach it or affect its gradient or quality.

Based upon review of drill logs obtained for a nearby abandoned (watered out)

exploratory gas well, a local aquifer is anticipated to yield a sufficient quantity of
groundwaiei tor project requirements. The abandoned well of interest is located

ipproximately 1 mile east of the plant site (on BLM land) with the target aquifer at

least 1,000 feet below ground (Earth Ener:gy personal communication). An

application to the BLM for drilling of a test well at the subject location has been

approved. Pending resutts of this test well, additional permitting through DOGM,

the State Enginee/s Office, and BLM may be required. Use of this deep
groundwater would not affect the nearby springs.

As noted above, Earth Energy has received Permit by Rule coverage under

DWQ's Groundwater Protection Program, due to the de minimus impact of the
project, including the planned pit backfills with processed tar sands, on

groundwater resources. Copies of related coffespondence are included in

Appendix B.

Wnren RtcHrs

According to online records of the State Enginee/s Office, (Utah Division of Water
Rights) there are a number of water rights in and near the Study Area, as shown in

ta-Ote 7 and on Figure 7. The only one of these that would potentially be affected

by Earth Energy'J operations would be 49-1567. This right is in the application
plrase, and has-not yet been granted by the State Engineer's Office. lt was first

hled on in 1995, by Ahmeda Corporation and their attorney Pruitt-Gushee. The

applicant stated that the use of the water would be in conjunction with several

other area sources for domestic and livestock uses; these other sources were filed

on at the same time as the 49-1567 water right. The quantity of water filed on at

this spring was approximately 4.5 gpm. (As noted above, a field visit did not find
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any evidence to indicate that a spring of this size exists at this location; it may
represent a mis-plotted water right).

The water right application (and others similarly filed by Alameda) was protested
by SITLA and Utah Division of Wildlife Resources (DWR), among others, in 1995.
A hearing was held in 2A04, at which time Alameda was apparently asked to
provide additional information. The rights were neither granted nor rejected.

f n early 2A07, the State Engineef s Office requested that Alameda Corporation
supply information on these applications and their intentions regarding them within
90 days. lf this was not done, the state indicated that it would reject the
applications. In early April of this year, Alameda's cunent attorney (Mabey and
Wright) notified the State Engineer that they were pursuing some of water rights,
incfuding 49-1567, and dropping others. They further indicated that they have
obtained SITLA's permission to develop the water sources on state land, including
49-1567. They have requested that the State Engineer grant these water rights
ASAP.

As explained in the Surface Water section above, the May 16, 2OA7

reconnaissance trip to GPS the location of this spring or seep and determine a
flow rate found no evidence of active flow or hydrophytic vegetation at the site
listed by the State Engineer.

Table 7: Water Rights

L'
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Water
Right
No.

Water Source Quantity
(cfs)

Use Water Right Owner

49-55 Unnamed Spring 0.002 Stock watering John S. Purdy

49-57 PR Springs 0.002 Stock watering John S. Purdy

49-193 Unnamed Spring 0.025 Stock watering Alameda Corp.

49-196 PR Springs o.o21 Stock watering Alameda Corp.

49-262 PR Springs 0.011 Domestic & stock watering BLM

49-378 East Fork Jacks
Canvon Sorino

0.015 Stock watering & wildlife BLM

49495 Meadow Spring 0.015 Stock watering & wildlife SITLA

49-496 South PWR
Meadow Sorino

0.015 Stock watering & wildlife SITLA

49-497 North PWR Meadow
Sorino

0.015 Stock watering & wildlife SITLA

49-504 Jacks Canyon
Sorino

0.015 Stock watering & wildlife BLM

49-1508 Unnamed Spring 0.05 Stock watering SITLA
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Water
Right
No.

Water Source Quantity
(cfs)

Use Water Right Orner

4g-1566* Unnamed Spring 4.027 Domestic & stock watering Alameda Corp.

49-1567" Unnamed Spring 0.01 Domestic & stock watering Alameda Corp.

49-',1572* Unnamed Spring 0.004 Domestic & stock watering Alameda Corp.

49-1581. Unnamed Spring 0.004 Domestic & stock watering Alameda Corp.

* Application phase - water right not yet approved

An additional water right of importance is that which will be used by Earth Energy

to provide water for [rocessing the ore. Through an agreement with^the Uintah

Water Conservancy District, Earth Energy's long-term plan is to use Green River

Water (currenly ailocated under Watei Right No. 41-3523) via a w_ater rights

transfer of about 360 acre-feeUyear. Initially, approximately 200 acre-feeUyear of
groundwater will be pumped from a deep water well (1,000 to 2,600 feet deep)

drilled within 1-2 miles of the production facility. This deep well is being permitted

by the Utah State Engineeds Office, the BLM, and DOGM (under Exploration

Notice #E0190053).

109.2 Wildlife Habitat and Endangered Species

As noted in Section 106.7, the Study Area is on the top of a flat-lying plateau

above Main Canyon and PR Spring Cinyon. Ephemeral drainages drop steeply off

the plateau into these canyons. Existing vegetation in the Study Area includes

mixed shrub and sagebrush/grassland communities on the ridgetops, with juniper

on upper slopes and sideslopes, trending to a Doug fir community as elevation

decreases. There are some aspen patches in the drainages.

The Utah Natural Heritage Program (NHP) of the Division of DWR was contacted

directly for information about known occurrences of any species of co_ncern. Their

response tetter, attached in the correspondence section (Appendix B), listed

occurences of Mexican Spotted Owts (Sfrx occidentalis lucida) and greater sage

grouse (Centrocercus urophasianus) in the vicinity of Study Area, _Tte Mexican

ipotted owl was listed as a threatened species on 15 April 1993 (V_SFWS 2007)'

Sage grouse are not protected by Federal law, but as a "wildlife species of

concern", it is expected that conservation actions may be needed to preclude the

need to list sage grouse under the Endangered Species Act. Sage grouse are

also currently listed as a sensitive species by the Utah DWR.

GIS Shape files of Mexican Spotted Owl nesting habitat, acquired from the Bureau

of Land Management (BLM) Vemat Field Office indicate that there is no known

such nesting nlbitat wiinln 1.5 miles of the Study Area boundary, or within 3 miles

of the Affected Area. lt is possible, however, that owls may move up the canyons
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inches high, comprised of three or four strands barbed wire, topped with a log rail.
It will be anchored with T-posts.

The UCD website also includes a list of plant and animal species that are
Federally listed as Threatened, Endangered, or are Candidates for T&E
designation in Utah, or are listed as Sensitive Species by the DWR. Those that are
listed as present in the southem portions of Uintah and/or the northem portions of
Grand Counties are listed belovl in Table 7 (with the exception of listed fish
species, since there is not adequate live water to support fish on or near the Study
Area). The information was taken from the UCD website on May 1 1,2007.

Table 7: Threatened, Endangered, and Gandidate Species that may be
present at Earth Energy Resources Tar Sands Mine

Shrubby Reed-mustard, Glaucocarpum suffrutescens, is a Federally listed
endangered plant. This perennial, clump-forming mustard produces yellow flowers
in May and June. lt grows on shaley, fine textured soils of the whitish, semi-barren
Green River Formation, Evacuation Creek Member. lt is associated with mixed
desert shrub and pinyon-juniper communities at elevations of 6000 ft to 7000 ft.
The Study Area elevation is generally above, and the soils thicker and deeper than
those noted above, making it highly unlikely that this species would be
encountered within the Study Area.

Cfay Reed-mustard, Schoenocrambe argillacea, is a Federally threatened plant.
This mustard produces white, purple-veined flowers that bloom from mid-April to
mid-May. The plant is hairtess with a stout, woody base. lt occurs on the Green
River Formation, Evacuation Creek Member, where it prefers precipitous slopes
consisting of bedrock or scree mixed with fine-textured soils in mixed desert shrub
communities at elevations of 4725 ft. to 5750 ft. lt is unlikely that this plant would
be present within the Study Area due to elevation and site characteristics.
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Common Name Scientific Name Status
Elevation in Feet

/ Habitat

Chance of
Presence at
Proiect Site

Shrubby Reed-
mustard

Glaucocarpum
sufrutescens

E 6000-7000 None due to
elevation

Clay Reed-mustard Schoenocrambe
aroillacea

T 4725-5754 None due to
elevation

Uinta Basin Hookless
Cactus

Sc/erocacfus
qlaucus

T 4500-6500 None due to
elevation

White River
Beardtonoue

Gila cypha c 5000-6680 None due to
elevation

Black-footed Fenet Mustela nigripes T Prairie dog towns None due to lack
of orairie doqs

Brown (Grizzly) Bear Ursus arcfos T -Extirpated Mountain timber None

Southwestern Willow
Flvcatcher

Empidomax traillii
extimus

E Riparian areas
with willows

None due to lack
of rioarian habitat
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Uinta Basin Hookless Cactus, Sclerocactus glaucus, is a Federally listed

threatened plant that is known to occur in central and southem Uintah counties
just north of the Study Area. This cactus has a solitary, egg-shaped stem that is 3-

12 inches long. Pink flowers are produced late April to late May. lt is found on

xeric, fine textured soils overlain by cobbles and pebbles on river benches, slopes,
and rolling hills of the Green River and Mancos formations from 4500 ft. to 6500 ft.

elevation. lt is associated with salt desert shrub and pinyon-juniper communities. lt
is highly unlikely that this plant would occur on the Study Area due to the higher
elevation and moister site characteristics of the mine site.

White River Beardtongue, Pen stemon scariosus, is a candidate for Federal

listing as threatened or endangered. lt is found in Duchesne and Uintah counties
in Utah and Rio Blanco County in Colorado. This figwort has lavender to pale blue

flowers that bloom in tate May to June. lt is found on semi-barren areas on white
(infrequently red) soils that are xeric, shallow, finetextured, and usually mixed with

fragmented shale from 5000 ft. to 6680 ft elevation. lt is highly unlikely that this
plant would occur on the Study Area due to the higher elevation and moister site
characteristics of the mine site.

The Black-footed ferret, Musteta nigripes, is Federally listed as endangered.
Thought to be extinct, the species was re-discovered near Meteetse, Wyo. in the
1980b. Since then a captive breeding program has allowed introduction of
populations classified as "non-essential-experimental" by the US Fish and Wildlife

Service (USFWS) in the Coyote Basin area of Uintah County in 1999, as well as at
other locations in the west. There are also unconfirmed sightings of naturally

occurring black-footed fenets in eastern Utah.

Black-footed ferrets are nocturnal and rely on prairie dogs for their primary food,

thus they are ctosely associated with prairie dog towns. Loss of prairie dogs (by

plague, poisoning or habitat loss) directly threatens the survival of the ferrets.
Due to the lack of prairie dog colonies in the Study Area, no black-footed ferrets
would be expected to occur in this area.

The Grizzly or brown bear, Ursus arctos, was extirpated (eliminated) from Utah

in the 1920s. Because of the drastic decline in brown bear numbers and

distribution, the U.S. Fish and Wildlife Service has listed it as threatened in the

lower 48 states. The last known sighting of a grizzly bear in the state of Utah was
over 50 years ago, thus it is highly unlikely this animal would be seen on or near

the Study Area and no evaluation is necessary.

The Southwestern wiltow flycatcher, Empidonax traillii, is Federally listed as

endangered. lt is a rare summer resident of southern Utah up to the northem
border of Grand County. tt prefers riparian habitats with willows. lt eats insects,

seeds, and berries. lt breeds in late spring and early summer in the vertical fork of
a witlow or other riparian tree. The Study Area is at the northern edge of the range
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for this bird; the lack of developed riparian habitat in the Study Area makes it
highly unlikely that this bird would occur in the Study Area.

As noted in Section 106.7, the Study Area is on the top of a flat-lying plateau
above Main Canyon and PR Spring Canyon. Ephemeral drainages drop steeply off
the plateau into these canyons. Existing vegetation in the Study Area includes
mixed shrub and sagebrush/grassland communities on the ridgetops, with juniper
on upper sideslopes, trending to a Doug fir community as elevation decreases.
There are some aspen patches in the drainages.
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109.3 Existing Soil and Plant Resources

Sorls

Existing soil types in the Study Area are described in Section 106-5 above and are
shown on Appendix C. Associated disturbance related to mining and processing
at PR Spring mine includes approximately 15 acres to be disturbed by the plant
site and 17 acres to be disturbed by the plant perimeter road and the haul road
segments that are not integral to the overburden/interburden storage areas. These
disturbances will remain un-reclaimed for the life-of-mine. Approximately 62 acres
will be disturbed for mining the North (Opening) Pit, 31 acres will likely be
disturbed by mining in the West Pit, and 70 acres will be disturbed with two
overburden/interburden storage areas. The topsoil storage areas will take up
approximately 18 acres of land and will not be stripped. This is a total disturbance
footprint of 213 acres.

Of this acreage, 160 acres are within the Seeprid-Utso complex of soils, located
on the tops and shoulders of the plateau, while 53 acres are within the shallower
Tosca soils, located on the slopes below the plateau.

Reclamation will remain as concurrent as possible as mining advances and
produced sand is replaced in the excavated pit. This will allow regrading,
topsoiling, and seeding of some lands including portions of the mined-out pit.
Thus, the total volume of topsoil stored at any one time will never reach the full
132,250 cubic yards. All salvaged soils will be used on-site in reclamation.

PlRmrs

The Study Area intersects four plant communities: Sagebrush-grass, Mixed tall
shrub, Pinyon-juniper-Douglas fir, and Aspen glade (Figure 8). All but the Aspen
glade community were sampled, as no mining will occur in the aspens. Within the
Study Area there are 1,638 acres of Sagebrush-grass community, 1482 acres of
Mixed tall shrub community, 1203 acres of Pinyon-juniper-Douglas fir community,
and 43 acres of Aspen glade community. Within the Affected Area included in this
NOl, approximately 70 percent are within the Mountain tall shrub community, 20
percent are within the Sagebrush-grass community, and 10 percent are within the
Pinyon-juniper-Douglas fir community. Further information about existing plant
resources is included in Section 106.7, Table 3, and in Appendix C.
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109.4 Slope Stability, Erosion Control, Air Quality, Public Health & Safety

Slope srABrlrry

Generally speaking, for many open-pit mines, slope stability is a concern at the rim
and floor of pits, the ground surface on which overburden/interburden storage
areas are constructed, and on the slopes of constructed overburden/interburden
storage areas and topsoil stockpiles. Earth Energy has specifically considered
slope stability in the design of the PR Spring Mine and has ensured - by applying
a conservative approach to design grades - that the operation will be safe and
environmentally sound. The bulk of each mining pit would be constructed within
the relatively flat-lying terrain of the plateau top, minimizing slope-related risks.
Overburden/interburden storage areas 1 and 2 would be constructed on the
steeper side slopes between the plateau top and the base of Main Canyon.
Although these overburdenlinterburden storage areas inherently have a higher
potential risk of slope stability issues, the use of flatter-than-needed grades
eliminates this risk. All slopes, both interim and final, have been designed to be
stable.

Regular and routine inspections will occur throughout the mine area to ensure that
operating conditions remain safe; that MSHA safety guidelines are being followed,
and that the mining plan stated herein is being followed. This will include
inspecting to verifl7 that the pit wall slopes are at the correct angles and that they
remain stable.

Prs

The North (Opening) Pit will be incised into the terrain, with the highest walls of the
pit being the highwall on the northwest and the sidewall on the northeast. The
lowest walls of the pit (low walls) would be located on the southwest and southeast
sides of the pit at the head of a natural, ephemeral drainage. All pit walls would be
maintained at approximately 2H:1V for stability. Use of this slope represents Earth
Energy's desire to facilitate pit reclamation, and to provide conservatively designed
pit wall slopes to compensate for the lack of detailed knowledge regarding the
extent of localized faulting or fracture planes that could cause instabilities at
steeper slopes than those used here. Numerous existing road cuts and
excavations in the area (including Earth Energy's 2005 production test pit) are
stable with slopes steeper than 1H:1V, providing evidence of the conservative
nature of Earth Energy's design. Use of 2H:1V pit walls slope will prevent rock
falls. Back-break near the top rim of the pits will be controlled or eliminated by
smooth transition grading. Any required blasting along the walls of the pit will be
accomplished with small controlled blasts to eliminate over-break and weakening
of the remaining material on the face of the slope.

The maximum depth of the North (Opening) Pit would be approximately 140 feet.
The minimum depth on the low wall side of the pit would be 2O feet. The thickness
of the undisturbed bank of land between the low wall of the pit dnd the outer side
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of the native slope would be approximately 100 feet. Exploratory drill hole data did
not encounter any groundwater, thus it is highly unlikely that'water-bearing strata
in the Parachute Member of the Green River Formation would be significant
enough to create ponding behind the low-wall.

The West Pit would expand the highwall about 1500 feet to the southwest and the
pit floor to approximately 7860 ft. elevation, starting from the northwest comer of
the North (Opening) Pit. No water or stability problems are anticipated with the
highwalls or low-walls in this pit extension.

As noted above, regular and routine inspections will occur to verify that the pit wall
slopes are at the conect angles and that they remain stable.

OveRsuRoeN/lNrensuRDEN SroRRce Anens

Overburden/interburden storage areas No. 1 and No. 2 will be constructed during
the mining of the North (Opening) Pit and the west extension of this pit (designated
as the West Pit). Both overburden/interburden storage areas will be constructed
outside of the pit limits on the side-slopes of ephemeral draws above Main
Canyon. The overall slopes of the land on which the overburden/interburden
storage areas will be constructed ranges from 16.5 to 40 percent (10'to 22') (see
Table 8 below). During mining, the overburden/interburden storage areas will be
sloped at 1.5-1.7H:1V. Upon reclamation the slopes will be graded down to
between 2.5H:1V to 3H:1V.

Table 8: Slope Angles of Native Lands and Overburden/interburden storage
areas

Overburden
/interburden
Storage Area

Number

Total Height in Feet of
Overburdeniinterburden
storage areas from toe

of
Overburden/interburden
storage area to top of
Overburden/interburden

storage area*

'(During Mining / Post-
Reclamation)

Average
Native
Slope
Angle

(H:V)

During Mining
Average Slope Angle

of Outer
Overburden/interburden

storage area Slope

(H:V)

Post-Mine: Reclaimed
Average Slope Angle

of Outer
Overburden/interburden

storage areas Slope

(H:V)

1 350 I 390 2.7:1 1.5:1 2.5-3:1

2 240 | 270 6:1 1.5:1 2.5-3:1

APPHOVED

sEPfgm
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The native slopes on which the overburden/interburden storage areas will be
constructed are made up of lacustrine sandstone, siltstone, shale, mudstone and
calcareous marl overlain by sandstone and shale alluvium and colluvium, with
scattered small escarpments and ledges. The surface material is gravelly to cobbly
toward the top of the overburden/interburden storage areas with intermittent rock
outcrops along the slope, and the bedrock exposed at the base of the
overburden/interburden storage areas. Overburden/interburden storage area No.
1 will be constructed on a 40 percent slope (steeper than 3H:1V) that is concave,
grading to a slope angle of about 10 percent (10:1) near its base.
Overburden/interburden storage area No. 2 will be constructed on a 6H:1V slope.
Both overburden/interburden disposal areas will be designed and constructed to
be stable within standard engineering parameters.

ERosroN CorurRol

Erosion control at the site will in part be accomplished by measures inherent in the
design and siting of the facilities. However, some runoff and erosion control at
specific locations is expected to be necessary to prevent off-site impacts.
Generally, surface water will be restricted to that generated by on-site
precipitation: little or no up-gradient runoff will enter the site. What surface water
runoff does occur will be controlled such that erosion is minimized.

A few of the specific means of handling runoff and controlling erosion are
described below, with reference to specific typical drawings. The exact placement
of most of the features will hinge upon either the final engineered plans for the
development, or the specific nature of observed instances of runoff/sediment
problems once the site is developed, or both. As committed to, final engineering
drawings will be submitted to DOGM once they are available. In addition, should
the specific means of handling runoff and controlling erosion that are described in
this section be ineffective, Earth Energy would replace them with another type of
BMP. These structures will be industry standard, using similar materials,
installation techniques, and maintenance protocols as specified in DOGM's
reclamation guide (DOGM 2008).

Only minor amounts of runoff will be generated on the outslope faces of the
overburden/interburden storage areas, because up-gradient runoff will be kept
away from the outslopes, outslope gradients are not excessively steep, and
material makeup of outslopes will allow for infiltration. Further, runoff will be
controlled by facing the steepest portions of the slopes with coarse overburden
material, dedicated armoring placed within the "channel" formed by the contact
between the pile and the native slope, and by installing a rip-rapped energy
dissipater at the toe. Typical design drawings are included in Figure 2a.
Controlling runoff will minimize sediment production, and the energy dissipaters n
will also serve as sediment traps, causing at least some of the sediments to drop 5
out. Further, as these materials will primarily consist of broken sandstones and O
shales mixed with lesser amounts of fines, their grain sizes will vary from fine to G
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coarse rock rubble (run-of-mine) materials potentially as large as one cubic yard.
The coarser materials will typically end up near the toe of the expanding fills as the
dump sites are filled to their maximum capacity. The minimal erosive potential of
the proposed design slopes has been confirmed through monitoring of the similarly
constructed overburden storage piles adjacent to the Company's 2005 production
test pit. The concentration of coarse materials at the toe of the fills provides a
natural energy dissipater for storm runoff from the faces of the dumps. This
broken rock material has a very low siltation potential and will effectively
encapsulate the finer material initially placed in the upper reaches of the waste
dumps. Last, the top surfaces of these overburden interburden storage areas will
generate very little runoff or sediment as they will be maintained with a gentle
grade away from the outslope (toward the plant site and the pit, from which there
will be no runoff and/or sediment discharge). Through the dumping mechanism,
both outslopes and top surfaces will generally have roughened surfaces to further
reduce runoff velocities and encourage material trapping.

All topsoil piles will be bermed to catch eroded material and prevent run-on and
run-off of storm water. As noted in Section 106.6, these berms will either be
comprised of topsoil, or built using the salvaged and compacted woody vegetation
that is removed prior to topsoil salvage activities. These berms will be trapezoidal
in cross section: two feet high, with a two-foot wide top width and approximately
1.5H:1V sideslopes. Figure 2d provides a typical cross section for these types of
berms.

The active mining area will be a pit at all times (concave to incident precipitation
and run-on). No operational pit configurations are planned where storm water will
be allowed to egress the active mine workings. Thus, no specific erosion controls
are needed for the pit area.

Most of the haul roads will be integral or adjacent to the pit and
overburden/interburden storages areas and will not require separate erosion
control. As needed, however, certain haul roads will be ditched, and if the grade
increases to above two percent, water turn-outs will be constructed to prevent
erosion of the road base. A typical ditch is shown in Figure 2c and a typical rolling
dip turnout is shown in Figure 2f. Additionally, these ditches may also be outfitted
with small coir rolls, silt fences, or other check features if needed; a typical
installation is also shown on Figure 2e.

The facilities site will be constructed to be a self-contained area through the use of
perimeter berms or ditches (see Figure 2c-2f for typicals) as needed to direct
runoff. All precipitation incident on the site will be collected in the water at
retention/storage pond located at the low point of the plant site (Figure 3) and used fr
in the extraction process or for dust suppression on mine and plant roads. This I
pond will also be used to store clean reserve process water. Sediment production!!
from the plant site will be negligible, due to gradient and surfacing; any transportedI
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in runoff would eventually make its way to the water retention/storage pond. This
pond will be cleaned of sediments as needed.

All BMPs will be regularly inspected, and maintained in operable condition. These
above-noted types of BMPs are also described in a Storm Water Pollution
Prevention Plan (SWPPP) developed to comply with a State of Utah Multi-Sector
General Storm Water Permit for Industrial Discharges (andlor the analogous EPA
permit). The Permit also requires quarterly visual monitoring of storm water
discharges. These measures would reduce the likelihood of inadvertent
discharges of process waters or erosion-produced sediments. This SWPPP is
included with the NOI as Appendix G.

Arn Qunurv

Potential air quality issues include the following:

. Fugitive dust from stripped lands, the mine pit, overburden/interburden
storage areas, and topsoil stockpiles.

. Fugitive dust from the plant site area and ore stockpiles
o Emissions from the equipment used to mine, haul and process the ore
. Fugitive dust from newly reclaimed lands

Fugitive dust will be minimal from ore piles. Overburden and interburden may or
may not be moist, depending on current weather conditions. However, consistency
of raw ore is massive to granular and thus does not readily become airborne.

Once the tar is removed from the ore, clean sands are left to be used as backfill.
This sand material will hold approximately 10 to 20 percent moisture. Waste
sands and over/interburden will be alternated in construction of the
overburden/interburden storage areas and backfill of the pits, to increase stability
and reduce wind-blown sand, should it become dry.

Haul roads will be sprayed regularly with water from a water truck. Water will be
obtained from the well associated with Exploration Notice #E0190053 and for
which Earth Energy retains a water right that allows use of water for this purpose.

Earth Energy has coordinated with EPA on air permitting to sufficiently address the
above air quality issues, including those associated with equipment emissions..
(EPA has taken the lead on air permitting for this operation given its Tribal Land
location.) Earth Energy intends to comply with the conditions set forth by EPA;61
documentation is included in Appendix B. 
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Pualrc HrRlrn Rruo SRrery

The following measures are in place to protect public health and safety:

a

a

MSHA safety guidelines will be followed in all aspects of this project.

There are no shafts or tunnels within the Affected Area and therefore
none that require closing or guarding.

All trash, scrap metal, and wood, and extraneous debris will be
temporarily stored at a designated location prior to being routinely
hauled offsite to a licensed facility. Further, volumes of material such as
product, waste oil, etc. will be periodically removed from the site as
needed so that their allocated storage is not exceeded.

Any exploratory or other drill holes will be plugged or capped as set forth
in Rule R647-4-108.

Waming signs will be posted in locations where public access to
operations is readily available, including at the points of exiUentry from
the main access road (Co. Road 2810) to the open pit and processing
facilities.

All blasting materials are kept in locked, ATF-approved magazines.

Waming signs advising the public of blasting protocols will be posted at
the access road to the pit area at the appropriate locations as required
by MSHA from the time a blast begins to be set until the all-clear is
given. These signs will include blasting schedules.

The opening pit highwall will be bermed and fenced along the County
Road. As recommended by the Utah DWR (personal communication
with Brian Williams, DWR Northeast Region), this fence will be between
38 and 48 inches high, comprised of three or four strands barbed wire,
topped with a log rail. lt will be anchored with T-posts. Signs will be
placed along the fence line every 150 feet to wam the public of the
mining activity, including the potential for blasting. These signs will
include blasting schedules.

During all Earth Energy mining work in the vicinity of the Canyon Gas
natural gas pipeline, Earth Energy would operate safely and in

cooperation with Canyon Gas to ensure safety of both operations and
the public.

Containers stored on-site will be labeled so that wastes are clearly
identified. Salvageable materials and other wastes will be stored at the
plant site within the fenced area. No hazardous materials or hazardous
wastes will be generated or used during this operation, thus none will be
stored. ft
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R647-4-110. Reclamation Plan

fiA.1 Gurrent Land Use and Post Mining Land Use

The current land use is mining, exploration, and wildlife habitaUopen space. Due
to the nature of exploration and ongoing activity in the Uinta Basin, the post mining
land use is likely to include exploration (by entities other than Earth Energy who
may be exploring for oil and gas), as well as wildlife habitat and open space.
While recognizing that oil and gas exploration may occur in the future, no further
exploration is currently planned by Earth Energy, and the stated objective of
reclamation planning in this NOI is to reclaim the site in order to provide for future
post mining land uses of wildlife habitat and open space. In order to ensure an
environmentally safe and stable condition for the wildlife in the area that meets the
objectives of the Utah Mined Land Reclamation Act 40-8-12, Earth Energy will
leave safe, stable topography; establish native vegetation suitable for habitat;
remove man-made structures, including tanks, ponds, etc.; and cause no
degradation or harm to water sources.

CulrunRl ResouRces

Cultural resources were reviewed and inventoried onsite. No previously
documented or new cultural resources were recorded (See Appendix B).

110.2 Reclamation of Road, Highwalls, Slopes, Etc.

lf economics allow, mining may continue in other portions of the Study Area. In
this case, facilities, and some roads may be maintained for access, and all new
disturbances and operations would be subject to new permit approvals, either
through amendments to this NOI or otherwise as required by DOGM. (These
amendments or revisions would address how any mine expansion would occur,
including details on any limited need for re-handling of materials, alterations to the
processing plant, etc.) At this time, however, the mine/reclamation plan and
associated bond estimate are based upon initial North (Opening) Pit mining, the
West Pit, and associated disturbance. Also, for the purposes of the reclamation
plan and bond estimate, it is assumed that all facilities and roads within the 213-
acre Affected Area will be reclaimed as stated herein.

The overall objective of the reclamation plan described herein is to reclaim the
entire Affected Area so as to allow postmining land uses of wildlife habitat and
open space to resume. This objective will be met in part by removing facilities and
structures that have been brought to the site, regrading, topsoiling, and reseeding,
as described in more detail below. The intent is to meet the requirements of the
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Utah Rules at R647-4, as stated in Section 110.6 below, and to meet the
objectives of 40-8-12 of the Utah Mined Land Reclamation Act which include
provisions for a safe, stable, environmentally functioning site.

Safety will be managed at reclamation by continuing to follow safe operating
conditions while using equipment and continuing to follow the appropriate MSHA
guidelines and regulations. Throughout the reclamation activities, visual
inspections will be made at the site, under the terms of the Storm Water Permit(s)
issued by either EPA or DWQ (depending upon Tribal Land jurisdictional
decisions), which must remain active until bond release has been obtained. This
will focus on erosion and sediment control, further ensuring that reclamation goals
can be met. Further, visual inspections will also be made by DOGM, and will
include ensuring that all reclamation activity obligations under the Utah Mined
Land Reclamation Act and associated rules are being met. These inspections will
continue until such time as DOGM €pproves the reclamation work and releases
the surety

Various types of equipment will be used to accomplish the reclamation objectives,
as detailed in the surety calculations (Appendix E). This equipment includes: D6
and D8 dozers, Caterpillar 14 grader, Caterpillar 631 scraper, 65-ton crane, hand
power tools, 35-ton dump truck, 950 loader, semi- and low-boy trailers, 100 bbl
water truck, trackhoe, backhoe, seeder, and manure spreader. The water truck
will be used to provide dust suppression as needed, and water will come from the
well associated with Exploration Notice #E0190053 and to which Earth Energy has
a water right for such uses.

Ronos

During operations, interim reclamation, and on-going reclamation and while on-site
roads are still needed to access Affected Areas during final reclamation, Earth
Energy will maintain roads as needed to minimize erosion and off-site
sedimentation. Such road maintenance will continue until the roads are fully
reclaimed.

There are approximately 17 acres attributed to roads that are not integral to the
overburden/interburden storage areas (approximately 9,260 feet in length by 80
feet wide). During final reclamation, these roads would be deep-ripped to relieve
compaction, regraded to blend with site topography, topsoiled, and seeded.
Except where bedrock is encountered, ripping will be 24 inches deep, with ripper
shanks spaced no more than 24 inches apart. In shallow bedrock areas, ripping
depth may be less than 24 inches, by necessity. Roads that are integral to the
overburden/interburden storage areas will be reclaimed as part of those features.
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No highwalls would remain at the end of mining as pits would be backfilled and/or
graded off to blend with the existing surrounding topography.

Slopes

All overburden/interburden storage areas (covering approximately 70 acres) and
backfilled pits will be regraded to a 2.5-3H:1V or flatter slope to achieve a stable,
natural-looking landscape. While short segments may exceed this overall slope,
no areas will be so steep as to be unstable, cause safety hazards, encourage
erosion, or hinder successful revegetation. The overburden/interburden storage
areas will be re-contoured by dump-top rounding, toe extension and surface
recontouring to create an undulating, roughened surface that will blend with the
surrounding terrain, provide a site amenable to revegetation, and minimize runoff
and erosion. The steepest portions of slopes will be faced with coarse overburden
material to minimize erosive potential. This will be done with a trackhoe, backhoe,
and/or dozer prior to topsoil placement. Safety and erosion control will be of
primary focus during reclamation activities. As described further in Section 110.5,
available salvaged topsoil will be applied to all areas with the exception of the
armoured drainage channels. The entire area will be seeded with native species to
stabilize the soil, and provide for the post-mining land use.

As noted, drainage will not be an issue on these regraded areas as there is little to
no run-on and infiltration capacity will be high on reclaimed slopes.

Prs

Pits (approximately 93 acres) would be backfilled to approximately 60-65% of their
original volume, primarily with produced sand, inter-mixed with
overburden/interburden. Since the pit floor will be backfilled as part of the cast-
back mining process, it will not need to be ripped. The final cut during mining will
create a 3:1 slope to blend with sunoundings. This will create a near-level surface
(see cross-sections), thus no additional backfilling will be required during
reclamation of the mined-out pits. The rough backfilled surface will be finish-
graded and contoured with a road grader to assure the land blends with
sunoundings.

Remaining pit walls will be graded down to blend with the backfilled materials. The
resulting contours would be graded to blend with sunounding topography,
topsoiled, and seeded. The pit will not be an impounding feature upon final
reclamation.
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Druu. HOLES

No drill holes would remain at the end of mining.

FncrumesRruo MnreRnts

Some of the facilities on the 1S-acre facility site would be taken apart and hauled
away for disposal. Others would be buried onsite. As described further in the
surety calculations (Appendix E), the maintenance building, warehouse, power
plant, process train, distillation unit, sand dewatering unit, pond liner, Atco trailer,
and 22 tanks would be hauled away. The facilities for which on-site burial will
occur include the following: gravel from the parking area; foundations of Sprung
structures; and reserve ore, sand, fines, and reject materials. Prior to any on-site
burial activities, Earth Energy will obtain a solid waste disposal permit, if one is
found to be necessary

The maintenance building and warehouse are "Sprung" aluminum structures and
are easily dismantled using hand power tools and crane. The mine office is a one-
piece modular "Atco" office structure mounted on l-beams. Atco, which has been
in business since 1947, includes removal of the structure in the purchase price, so
no reclamation cost is included for this. The Power Plant is approximately 2,500
ft2'and 20 tons, and consists of 1 gas generator, 1 diesel back-up, and 1 boiler.
The prc,cess train, including piping, hoses, etc. is skid:IluUtt-t9=d and j-q

approximately 480 ft. long by 75 ft. wide by 2O ft. high, with a void volume of 30%
for an assembled volume of 8,000 CY of material. Cut up, the volume would be
roughfy 25% of this, or 2,000 CY. The sand dewatering unit weighs appnrximately
30 tons.

All process materials will be removed from the train, prior to its being removed
from' the containment area, disconnected to individual skids, and hauled away. All
of the residual process material will be separated into a solid, aqueous, or
hydrocarbon phase. The solid phase can be discharged on site to the mined-out
pits, as it consists of the same materials that have already been placed in that
area. The aqueous phase will be discharged to the water storagelretention pond
where it will evaporate or be pumped to a tank or container for off-site disposal.
That pond will have been used for similar liquids during operations. Any remaining
hydrocarbon phase that is not sold to a refinery will be recovered with a vacuum
and hauled off site. No process materials that are hazardous or represent an
impact to public health and safety will be disposed on site.

The re-bar reinforced concrete foundation under the warehouse and maintenance
shop (each 10,000 d; will be ripped up and broken into chunks using the D8
dozer.

The water/storage pond liner (60 mil) will be removed and hauled to the Uintah
County Landfill on a flatbed as part of other loads. Gravel from the equipment
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parking and service area (approximately 2.6 acres in size, or 1,396 CY of gravel)
will be pushed into water retention pond after removal of liner with dozer.
Reserve, sand and fine tails, and reject ore stockpiles (approximately 60,000 CY,
total) will be loaded into trucks and hauled back to pit where an opening will be
made to place unused ore in the backfilled pit. The 1S-acre facilities area will be
ripped, topsoiled, and reseeded.

Trash removal will occur after all buildings and facilities are removed; it will involve
collection of all refuse, litter, stray metal, pipe, wood, insulation, and other debris.
The 213-acre area will be inspected to check for and collect trash.

There would be no shafts or adits, or similar structures that would require
reclamation. As noted above under the Pits subheading, the operating pit that
forms an impoundment will not be impounding after backfilling and reclamation.
Further, as described, the water retention pond will be reclaimed and thus will not
remain an impounding feature.

110.3 Surface Facilities to Remain

The processing plant, all associated support facilities, and mining equipment
would be removed from the site, unless economic conditions allow for continued
mining, in which case the site processing facilities would remain intact on the 15-
acre processing site.

Approximately 4,000 feet of fence with a wooden top rail (as per DWR request) will
be in place when reclamation commences, as well as two metal safety gates, and
safety signs. The fence and signs located along the county road will be left in
place until bond release, at which time they would be removed.

110.4 Treatment, Location and Disposition of Deteterious Materials

During operations, all new and spent fuel, oil, and lubricants will be stored within
secondary containment as required by the SPCC Plan, as further described in the
operations Section 106.2. These containers and their contents will be removed to
a licensed disposal facility prior to reclamation of the process facility. lf any
hydrocarbon spills occur during mining these will be dealt with as outlined in the
SPCC Plan, and thus will not pose a problem during reclamation. Any fuel spills
that occur during the reclamation process would be similarly managed.

Any other chemicals, including the process chemical, present during operations, Q
would be consumed during mining and processing. Any of the stored substances {
remaining onsite at the end of mining would be properly removed and disposed of , 6
prior to final reclamation. Any remaining fuels would be used to fuel equipment I
used in reclamation work. Fuels and liquids remaining after reclamation will O" &
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removed for disposal or re-use by a company such as Tri-State Recycling. No
acid forming or deleterious material would be left on-site.

110.5 Revegetation Planting Program and Topsoil Redistribution

Table 9, below, shows that all of the 213 acres of Affected Areas will be reclaimed
by various methods. This includes redistributing topsoil on all areas except those
associated with the armored drainage channels and the topsoil storage areas
(soils will not have been salvaged on those areas, so originaltopsoilwill remain).

t

(5o=qg=
K, ,l\l 06
LJ CD u)
EF*+ft:
tcr)3

6

Earth Energy PR Spring Mine LMO NOI May 2009 Page 57

IR - 000102



Table 9 Reclamation Treatment Acres
Facility Affected

Area
(acres)

Acres to
be
qraded

Acres
to be
ripped

Acres to
be
topsoiled

Seeded
Acres

Plant Site including
Office and Processing
facilities

15 0 15 15 15

Plant Perimeter Road 5.5 5.5 5.5 5.5 5.5
Haul Road Seqment 1 5.5 5.5 5.5 5.5 5.5
Haul Road Seoment 3 3.0 3.0 3.0 3.0 3.0
Haul Road Seqment 5* 3.0 3.0 3.0 3.0 3.0
North (Openinq) Pit 62 62 0 62 62
West Pit 31 31 31 31
Ove rb u rd en/i nte rb u rd en
storaqe area 1

36 36 0 36 36

Overburden/interburden
storaqe area 2

34 34 0 34 34

Topsoil storage areas 18 0 18 0 (topsoil
already in
olace)

18

Total 213 180 50 195 213
*Hauf Road Segments 2 and 4 are integral to overburden/interburden storage areas and
reclamation treatments are included within those facilities.

Sot MnreRnl RepUcEMENT

Once final grading is complete, as described above, topsoil will be replaced using
scrapers and dozers. Topsoil would be placed on the backfilled and regraded
surfaces of the pit and overburden/interburden storage areas (with exceptions as
noted previously) as the mining/processing/ backfilling sequence allows.
Approximately 132,250 cubic yards of topsoil will be redistributed to about a S-inch
depth with a scraper and dozer assist, over approximately 195 acres of the mine.
Topsoil storage areas will not be topsoiled.

The graded/topsoiled surfaces would be ripped with a road grader on the contour
to provide a greatly roughened surface to retain seed and to enable root
penetration. Vegetative matter gathered during the topsoil salvage operations
and stockpiled as a component of those piles would also be spread along with the
topsoil, providing organic matter and helping with soil moisture retention. Any
additional salvaged vegetation that was stored in slash piles will be placed and
redistributed on reclaimed areas in order to provide organic matter and surface
roughness.

Equipment used for this task is likely to be a dozer, scraper and farm tractor/
implements.

(5
,-r z.

5fi =r

tTFEtFl(Lg:

ka=
6o

Earth Energy PR Spring Mine LMO NOI May 2009 Page 58

IR - 000103



Seeo Beo PnepnRATloN

As described above, the topsoilwill be spread and left in a very roughened surface
that will be loose but not erodible. Ripper shanks on a road grader will be used to
stabilize soil, depending on field conditions. The ripper will be used with shanks
spaced approximately 36 inches apart and 18 inches deep. The salvaged topsoil
will provide a reasonable growth medium for the site. No mulch or fertilizer will be
used in reclamation efforts. The final surface will be rough, creating small
depressions for water retention sites and habitat niches.

Seed Mixture

A single seed mix (below) will be used for all reclaimed surfaces and is based
on sampling results and NRCS ecological site data. Any alterations beyond
what is included in the list would require agency approval. All 213 acres
affected will be seeded with a D6 tractor-pulled broadcast seeder.
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o
Table 10: Seed Mix

SPECIES
Forbs -
Blue flax (Linum lewisii)

SEEDS/LB PLS* LB/AC

0.50
0.25
1.00
1.00

Rocky Mountain penstemon var. Bandera (penstemon strictus)
Smafl burnet (Sangur.sorba minorl
Luoine (Lupinus caudafus or L. a/pesfris)

293,000
592,000

55,000
27.600

Totalforbs in seed mix

Grasses -
Muttong rass (Poa fe ndleri an a)
Canby bluegrass (P. canbyi)
Indian ricegrass (Achnaetherum hymenoides)
Great basin wildrye var. Magnar (Leymus cinereus)

2.75

890,000 2.00
926,000 1.00
150,000 2.00
130,000 2.00

3.00

13.00

2,500,000 0.25
15,000 2.00
25,800 1.00

4.25

Western wheatqrass (Pascopyrum smifh,r) 110.000 3.00
Bfuebunch wheatgrass (Pseudoroegneria spicatassp. sprbafa) 140,000

Total grass in seed mix

Shrubs -
Sagebrush - Wyoming or Mountain (Artemisia tridentata

wyo m i nge nsis or v aseya n a)
Bitterbrush var. Lassen (Purshia tridentata)
Serviceberry (Am el a nch ier al n ifolia)
Snowberry (Svmphonbarpos oreophlus or S. a/bus) 75.000 1.00

Total in shrubs in seed mix

Total pounds of seed applied per acre: 20.0 pLS lb/ac

* PLS = Pure Live Seed

Seedinq Method
The seed mix would be broadcast seeded on all areas that will be reclaimed,
including regraded overburden/interburden storage area slopes and pit slopes.
Revegetation work, including both seedbed preparation and seed application
will take place in the late fall season and seed would be spread as soon as
possible following seedbed preparation.
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Other Reveqetation Procedures
As noted throughout this document, all reclaimed slopes will be stabilized by
regrading to 2.5H:1V or flatter and leaving them in a very roughened form to
maximize infiltration and minimize runoff. lt is important to note that there will
be little to no run-on on these reclaimed surfaces. Further, in regard to the
overburden/interburden storage area slopes, the coarser materials will typically
end up near the toe of the expanding fills as the dump sites are filled to their
maximum capacity. The concentration of coarse materials at the toe of the fills
provides a natural energy dissipater for storm runoff from the faces of the
dumps. The broken rock material has a very low siltation potential and will
effectively encapsulate the finer material initially placed in the upper reaches of
the overburden/interburden storage areas.

Earth Energy would monitor for noxious weeds, and would provide weed control
measures according to County directives should noxious weeds pose a
potential problem. This would be done in the early summer months each year
after reclamation until bond release has occurred. The monitoring would
consist of a site visit by a biologist familiar with the potential noxious weeds,
and a simple visual walk around the 213-acre area would be sufficient for this
small area. lf any noxious weeds are identified, the County would be informed
of their extent, and actions taken as directed by them.

Further, Earth Energy would qualitatively and visually monitor revegetation
success for the first two years after reclamation, during the growing season.
During the third summer, quantitative surveys, following the appropriate Division
guidelines, will be conducted to assess revegetation success. This will
determlne whether revegetation has achieved T0 percent of tfre pr+mining
cover, and survived after three growing seasons, as required by R647-4-
111.13.11.

110.6 Statement

Earth Energy would conduct reclamation as required under the Utah Rules R647-4.
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R647-+112. Variance

No variances are being requested for this mining operation.
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R647-4-113. Surety

A reclamation surety estimate is being provided to the Division and is summarized
below. See Appendix E for the spreadsheet and backup information. The bond is
for 213 acres and is shown as "Affected Area" acres on Figures.

1) Clean-up and removal of structures

2l Backfilling, grading and contouring

3) Soil material redistribution and stabilization

4l Revegetation(preparation,seeding,mulching)

5) Safety gates, berms, barriers, etc.

$ 244,744.

$ 18,740.

$ 120,281.

$ 174,397.

$ 14,208.

$ 362,549.

$ 1,788.

$ 4,834.

$0.
$0.
$ 18,791.

$ 275.

$ 9,721.

$ 1,098,014.
$ 109,801.
$ 1 19,361 .

$ 66,359.

$1,393,535.
$ 285,675.

$1 ,679,210.
$1,679,200.

6) Demolition, removal or burial of facilities/structures, regrading/ripping of facilities
areas $ 127,697.

7l Regrading, ripping of waste dump tops and slopes (overburden/interburden

8)

e)

10)

111

12)

13)

141

15)

storage areas)

Regrading/ripping of topsoil stockpile areas

Ripping access roads

Drainage reconstruction

Mulching, fertilizing and seeding the Affected Area

General site clean-up and removal of trash and debris

Removal/disposal of hazardous materials

Equipment mobilization

SUBTOTAL 1 Base cost for reclamation
15.1 Supervision during reclamation
15.2 Revegetation monitoring & weed control

16.1 Contingency (5%)

SUBTOTAL 3:
17.1 Escalation (for 5 years at 3.8% per yr.)

TOTAL: Reclamation liability estimation
ROUNDED TOTAL:

16) SUBTOTAL 2 Reclamation, Supervision, & Monitoring $1,327,176.
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.)varhrrr.lcn r)||mn en.l Sand Tailanos Cells.

General Arrangement of Overburden Dump
and Sand Tailings Encapsulation Cells
Not to Scale

Slight Reverse Gradient
Tiered Placement of Waste
Overburden and Interburden
(coarse materials)

Encapsulated Sand Tailings
lmpoundment Cells (See Detail)

Toe of Dump
Notched

Detail of Encapsulated
lmpoundment Cell

Sand Tailings

Not to Scale

Next Tier of Fill
(in progress)

French Drain
(perf. steel pipe).

SECTION Maximum of 11' Slooe at Toe

- I
Access Allowance

Area to be
Filled

Area to be
Filled

Next Tier of Fill

\*(in Progress)

,,,- Limit of Affected Area*"

-,/ r^

-
*Or similar means to provide drainage.
**Sufficient acreage maintained to allow truck access to the4pppOVED
lower areas of the overburden/interburden storage area.

SEP I 9 2{IB
Note: Construction access will be within defined affected area
boundary. DIV. OIL GAS & MINING

EARTH ENERGY RESOURCES, INC.
PR SPRING TAR SANDS DEVELOPMENT PROJECT

FIGURE 2o
GENERAL ARRANGEMENT OF OVERBURDEN

STORAGE AREA AND SAND TAILINGS
ENCAPSULAIION CELLS

nmental consultants, inc.
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Toe of
Overburden/lnterburden
Storage Area

Energy Dissipater Schematic
Cross-Section (not to scale)

Approx. 15 inches

Overbu rden/l nterbu rden Storage Area
Side Slope Contact with Natural Ground Slope

Schematic Cross-Section (not to scale)

APPRCIVHD

sEP I I zml

DM OIL QAS & MINING

EARTH ENERGY RESOURCES, INC.
PR SPRING TAR SANDS DEVELOPMENT PROJECT

FIGURE 2b
OVERBURDEN/I NTERBURDEN STORAGE AREAS
RUNOFF AND EROSION CONTROL STRUCTURES
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Typical Perimeter Ditch
Schematic Cross-Section (not to scale)

Approx.2 foot

Typical Perimeter Berm
Schematic Cross-Section (not to scale)

APPROVED

sEP I s 208

DIV. OIL GAS & MINING

EARTH ENERGY RESOURCES, INC.
PR SPRING TAR SANDS DEVELOPMENT PROJECT

FIGURE 2c
PLANT SITE RUNOFF AND

EROSI ON CONTROL STRUCTURES
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Approx. 2 feet

_l
Typical Topsoil Storage Area Berm

Schematic Cross-Section (not to scale)

Typical Woody Material Berm
Schematic Cross-Section (not to scale)

Approx. 2 feet

APPROVED

sEP I s 20m

DIV. OILGAS & MINING

EARTH ENERGY RESOURCES, INC.
PR SPRING TAR SANDS DEVELOPMENT PROJECT

FIGURE 2d
PLANT SITE RUNOFF AND

EROSION CONTROL STRUCTURES

ihrf envi ronmenta I consultants. inc.
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Lath or Rebar Stakes

Nalive Ground or Filled,

Lined if Needed

Sill Fence Fabric
Keyed In and Notched Spill Point

Typical Perimeter Ditch with Silt Fence
Schematic Cross-Section (not to scale)

Lath or Rebar Stakes

Native Ground or Filled,
Lined if Needed

Typical Perimeter Ditch with Coir Roll
Schematic Cross-Section (not to scale)

APPROVED

sEPteim

DIV. OIL GAS & MINING

EARTH ENERGY RESOURCES, INC.
PR SPRING TAR SANDS DEVELOPMENT PROJECT

FIGURE 2e
PLANT SITE RUNOFF AND

EROSION CONTROL STRUCTURES
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t Site Runoff ond

10-50'-

APPROVED

sEPl9zro

DM OIL GAS & MINING

f*-".:
*#

Dip graded to 0,5-1.5 foot depth

Coarse Rock, discharge to stable surface

EARTH ENERGY RESOURCES, INC.
PR SPRING TAR SANDS DEVELOPMENT PROJECT

FIGURE 2f
TYPICAL HAUL ROAD

ROLLING DIP TURNOUT

ffin."ntar consurtanrs, inc.
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NOTES:

1) "Sprung type" structure on concrete pad

2) "Sprung type" structure on concrete pad

3) "Atco type" modular office (2-3 unit) on gravel pad

4) All process equipment skid-mounted c/w sill plates
5) Actual size and no. of tanks may vary from thatshown
6) All site drainage to be collected in retention/storage pond
7) Area of Plant Site: -15 acres
8) Spot Etevations: ft. ASL (from BigTopo)
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Earth Energy Resources
Figure 3

PR Spring Plant Site - Plot Plan
Preliminary Equipment Layout - Rev.4

PFwils-Ne$€sde

Drawn by: TJW Date: Feb'13, 2008
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FIGURE 6 IS LOCATED IN THE GONFIDENTIAL BINDER

APPRC}VFN

sEP tem
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Appendix A
Site Exploration & Summary of

Lands Under Lease

APPROVEN

SEPIgZE

DIV. OIL GAS & MINING
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22 June 2006

Eedh Encqy Rrlouru!3, Inc.
Summaqy of lands under lgase
Date propared:

(f

a- c^ F
F f?I {J
;T'T'A;R
gHH
=Rz. r-J
f,)

Mlnenl Leasc No. Datc tofinry Lo@lion Descnpr()n Acr€age Rolnlh,|
+t o./Y - uttA 01 January200t e years Brand tuunty

Stale of Utah
r. 15.5 S, R.24 E., SLtsaM

Seclion 32: Lots 1 and 6 G1I2NE1/41
50.4t 6.50%

*992/ - OEA 01 June 2005 10 yeafs Uintah/Grand Courilios
stato of utah

T. 15 S., R. 23 E.. SLB&M, Uinkih Coudty
Secfion 26: All (640O0 Acres)
Scdion 35: Alt(640,00 Acrts)
Secllon 36: N1/2. SW1/4, N12SE1/4.
SWl /4SE1/4 (600.@ Acrcs)

T. 15.5 S, R.24 E", SLB&M Grand County
section 31: Lots 1€, NE1/4SW1/4,
N1/2SE1/4. SE'|/4SE1/4 (352-65 Acrcs)
Scction 32: Lots 2-5, SW1/4 (279.01

Acrcs)
T. 10 S., R. 24 E,. SLB'&M, Grand Comty

Section 4: Lots 3 - 7, SE1/4i1W14,
EInSV{',V4
Sedion 5: Lots 1 - 6, SW1/4NW1/4,
wl2SW1/4
scclion 6: Lots 2 - 7. S1/2NE1/4.
SE1/4NW1/4, E'|2SW1/4, SEl/4 (ail'

. Seciion 7: Lots 1 and 2, NEl/4,
E1/2NW1/4
Scclion 8: Lots 1 and 2. NW1/4,
sl/2NE{/4

4,319.8? O.DUP/o

{9280 (SuebGc) 31Mald'r200t l.rintah county
Slatc of utatl

t. 't'b u., tt, z3 ts., uLtsdM. uflwrn (;our'|fy

Secllon 27: NE1/4, N,lrZNWl/4,
sE1/4titw1/4, s1/2
Sa:albn 28: SF1,/4

7'60.tr

t9281(Stslease) 31 Mar,ch 200t Uintah County
State of Utah

f. 16 S., R. 23 E., SLB&II, Uintah County
Scction 33: NEl/4
Sectbn 34: All

800.0c

ub.total 6.9it0.
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Williarn Stokes, SITLA
November 9,2006
Page 6

tu I til
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ilf
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APPROVHM

sHPtgm
DIV OIL GAS & MINING

EER-006-2.doc
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State of Utah

Department of
Natural Resources

lvflCI{AELR.$Y!,ER
Exzantive Dhecnr

Divisionof
Oil, Gas & Mining

JOHNR. BAZA
Division Dlrrar

SMW:FBBjb
Encbsurq Reclasratior Cmtract form
ccr WiU Stokes, SITLA

se4 wesr Nolrb remplc, suire 1210, Po a&W?S&il*SpA*996t+f'Fnggffi"rphvl\frna1condapp0&222{D5'de

TON M. I.{TJNTSMAI.I. JR.
Guemor

GARYR,.TIBRBERT
LieuunanGovemor

August 23, 2005

Mr. Pagevanloben Sels
Ear,th Energy Resources, Inc.
One BeechwoodDrive
Oaklan4 California 946 I t

Subjech Cornplete Notice of Intention to Commence Sneall Mining Operations: Erth
EnerevResources. Inc.: I"eonad Murphy #1 Mine: 5/019/059: Grand Countla
Utah

DearMr. van Loben Sels:

The Division has reviewed yourNotice of Intention to Conduct Exploration for the
referenoed projei:t received lvlay 23,2005, and finds it to be complete. rffe are prepared to
issue final approyel whon we receive your reolamation suretv in the amount of $32.100 and
a reclarnation osnhast.

The reclamation surety can be submitted in one of several forms, including a
certificate of deposi! a letter of credit, and a surety bond. Please contact tseth Ericksen at
801-538-53 18 for further information regarding the surety. We have enclosed a
reclarnation contract for your use. Please send/fax a "drafP'copy ofthe eontract for our
rwiewbefore it is siped.

ln addition, you nust adhere to the requirements of the Division of Water Qualtg.
As we discussed with Lyle Stott, the mine will process the srnal'lest arnount sf tar sand *,rat

can be nrn through your equipment. The waste sand will then be placed on a liner and a
sample.taken and analped using a syrthetic leach.test. Resrlts will be forwarded to Water

Qualitywho will then decide wiiether additional permitting is needed.

If you have questions or concerffr regarding this letter, please contact Paul Baker
at538-5261. We look fonryard to receivingyoursuretybond and oompleted reclamation
conbact.

Sincerely,

7Uk'-
Mining Pr ogram Coordinator
Minerals Regulatory Program

lltnh!
APPROVHN

sEP lt s 20m

DIV, OIL GAS & MININC

lepbooe (801) 538-530. facsimib(801) 359-390. TTY (801) 53E-7458. tvt'r,w.ogm,utaltgort

IR - 000133



'o
tON M. ltrtJtfIIIMAJ'I. JR.

Gmemor

GARYRHER,BERT
Licatenar.t Govcmor

June 16,2005

Mr. Fage van Lsben Sels
Earth Energy Resources, Inc.
One Beechwood Drive
Oakland, California 9,+518

Subjece Deticient Notice of Intention to Comnrnce Small Mning Operations: Earth
Energv Resources. Inc.: I-eonard Murphy No. 1 Mine: S/019/O59: Grand Coun{v:
Utah

Dear Mr. van LoGn Sels:

The Division of Oil, Gas and Mining received the referenced Notice of Intention
to Commence Small Mining Operations on May 19, 2005, and forwarded a copy to the
Division of Water Quality. We have not yet received their eomnents but anticipate ttpy
will need firther informatisn.

' The notice is mostly complete, but in order for us to oalculate an acqffate
reclanration srrety we would like a list of equipment that will be used to process the tar
sands. We need any information that would help us make a reclamation cost estimate. For
example, you indicated in a telephone convemation that th9 equipment wifl be on skids.
Please provide this and other pertine,nt information in writing. You and the Division will
probably want to tlave some buffer in the bond amount so it doesn't have to change if you
bring in additional

Please provide this information by lune 30, 2005. If you have questions about
the type of information needed, please call Paul Baker at (801) 538-5261. Thankyou for
your cooperation.

Sincerely,

State of Utah

Department of
Natural Resources

MICHAELR. STYLER
Executhe Direcur

Divlsionof
OiI, Gas & Mining

JOHNR. EAZA
'Divldron 

Direetor

159{ WestNorth Tqryle Suit6 1210, PO Box l4580l,Salt ktc City, UT 84ll&5801
telephoc (801) 538-5340 r facsimile (801) 359-390 . TTY (801) 538-?458 . www.ogmutotLgov

/,,*^U ?lAih
' 

Susan M. White
Mining Program Coordinator
'Minerals Regulatory hogram

SrvIIIV:PBBjb
cc: Will Stokcs, SITLA
P:\GROIJPS\MINEMLS\YIP\M019-Gruds0190059-konardMuA&ry#l\Enal\def-06l32005.doc

APPRCVFD

SEP t .9 lflB
DIV OIL GAS & fuI'NINGIR - 000134



State of Utah

Department of
Natural Resources

MICIIAELRSTYIER
F.xeantive Direcw

Division of
Oil, Gas & Mfning

JOIT,I R. BAZA
Dtvis'rot Dbector

JONM. HU}.IT|MAN.JR,.
Govenor

CARYR IIER,BERT
Lieutawt Gavenor

June 2,2005

Mr. Page van Loben Sels
Earth Energy Resources, Inc.
One Beechwood Drive
Oakland, Califoneia 94618

Subject: Comolete Notice of Intention to Conduct Exploration. Earttr Energu
Resources. Inc.: EER PR Spring #2 Froject E/019/053: Grand County: Utah

Dear Mr. van Loben Sels:

The Division has reviewed your Notice of Intention to Conduct Exploration
for the referencedproject received May 10, 2005, and finds itto be cornplete. We are
prepared to issue final approval when we receive your reclamation surety in the
amount of $9200 and a reclarnatisn contract.

The reelamation surety can be submitted in one of several forms, including a
certificate of deposig a lotter of eredit, and a surety bsnd. Please contact Beth
Ericksen at 801-538-5318 for further infornration regarding the surety. We have
enclosed a reclamation contract for yorlr use. Please send/far a "draff' eopy of the
contact for our review before it is signed.

Ifyou have questions or concerns regarding this letter, please contact Paul
Baker at 538-5261. We look forward to receiving your surety bond and completed
reclamation contacl

Sincerely,

o

/*->rh,za
Susan M. White
Mining Program Coord,inator
Mnerals Regulatory Program

SlvfW:PBBjb
Eoclosurq Rcclmratiqr Cqrkact fonn
oc: $tiUStokes,SITLA
O lI40 I 9{ranaM0 I 90053PR Spring#2\Enancmdapp46022005.do

'oll#,Hsfi T;Hhln*f ',tr",;;#il3':#ffii,"i?iH[Y]fiTj,^^,", Iltnh!
whcft Aes enncct-

APPRGVHD

sEPtgm
DIV. OIL GAS & MINING
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State of Utah

Departrment of
Natural Resources

MICIIAELR, STTLER
fucctttive Dircctor

Division of
Oil, Gas & Mining

JOTT.IR BAZA
Divisiafl Dircctor

JON M. Iil,'} I.SMAN, JR,.

Gottcrnor

GARYR.TERBERT
Litt tcturrt Gdenor

lvfay26,2005

Mr. Fage van l.oben Sels
Earth Energy Resources, Inc.
One Beeehwood Drive
Oaklan4 Califomia 9461 I

Subject Acceptance of Notieo of Intention to Conduct Exploration and ABproval of
Rec,lamation Bond and Recla.mation Csnfrast. Earth Enere$, Ressurces. Inc.:
EERPR Spring I Project V0l9/052: Grand Countu Utah

Dear Mr. van Loben Sels:

On Nday 24, 2005, John Baz4 Direetor of the Division of Oil, Gas and Mining
signed the reclamation oonhact for the refere,nced exploration.opemtion. The Divffion

Jinds yoar eryIoration notie of intntion complete and ryproves the rcclamation swetit

for the PR Spring #I projeet. Copies ofthe fully sigred and executed documents are
enclosed for your files.

We have received notification from the Division of State tlistory that no historic
properties should be affected by your operation, but ifyou encounter oultuml resources,
you are asked to immediatelycease operations and notiffboth theDivision of Oil, Gas and

[dining and the Division of State History.

The acceptance ofthis notice and surety is for an exploration operation only, not
to exceed 0.5 acres. You are not authorized to disturt additional areas without first
amending your notice, adjusting the bond amount and receiving written acceptance ftom
this office.

If,you have questions or concems regarding this letter, please contaot me at (801)
538-5258 or Paul Baker at (801) 538-5261. Best wishes with pur e4ploration operation.

Sincerely,

o

Mine Program Coordinator
Minerals Regulatory Frograrn

SlvfW:PBBjb
Enelosuro: Copy of RC & suety forms
O:\MO I 9GandE0 1 90052-PRSpringr 1\tua[appvl45252005.do

ll 1594 Wcst North Tenple, Suia l2lq PO Bot 145801, Salt lake city, uT 8411+5801

I dcphonc (8Ol) 538-590 . facsinite (801) 359-3940 . TTY (801) 538-7458 . wwwogmutaltSov

-

lltnh!

sEPtearo

DIV. OIL GAS & MININGIR - 000136



Appendix B
Gorrespondence

APPRCIVED

sEPteats

DIV. OILGAS & MINING
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DOGM Gorrespondence
and Related lnformation

APPROVED

sEPtgm

DIV. OIL GAS & MIN]NG
IR - 000145



Response to F'ourth *"l.#oF NoTrcEoF TNTENTToN
TO COMMENCE LARGE MINING OPERATIONS

Earth Energy Resources
PR Spring Mine

M1047/0090
May 7,2009

105.5 - or Cross Sections etc.

Comm
ent #

SheettPage/
Map/Table

#
Comments Initials Review Action

Figtxe2a /
Page20

Figure 2a and paragraph 4 say the containment "cells will not be constructed on slopes
greater than 20 percent (l I degrees)" yet Figure 2a notes "maximum of20 degrees
slope at the toe." Please correct or clari$, the text or figure to reflect slope stability
model that used for mine planning from the engineer of record.

lah Figure 2a has been corrected.

General It is DOGM's recommendation that slope designations (percent, degrees or
horizontal:vertical) are consistent throuehout the document.

lah Thank you for the recommendation. No change has been
made to the plan at this time.

Figure 2a Upper drawing, berm should not be shown as the same material as the sand tailines. lah Fisure 2a has been revised.

soils

Comm
ent #

Sheet/Page/
Map/Table

#
Comments Initials Review Action

Omission Please include a statement in the NOI that all available topsoil will be salvaged
(include page number, as a new page26-27 was not submitted)

lah This statement occurs in the NOI on page 26, tnthe
parasraph prior to Section 106.6.

106.6 Plan for &

R647-4-113 - Suretv

Comment
#

SheeVPage/
Map/Table

#
Comments Initials Review Action

Page 62 Include on surety surnmary sheet "Bond is for 213 acres and is shown as 'Affected
Area"'acres as shown on Fisures.

lah The noted statement has been added to the Surety summarv
sheet on page 62.

(:,

5 ct, P
=rnl,;-tT't {:E
u> (.o ,h

= 
H tr

=rJ IR - 000146



,1{}\ }I. ltt"llrT$t1.{i, 3t|
i-l*rtortr

{j:rRi li" llf-l{$El{l
i:*:li?ti:rr +ilTrrirr

Stats *f tltah
SSP."t&TI,{gls T t} S .$,t]ll lsi"4 L RES{}IT1{' fi S

Iti{:ll"\ t !. 5{. S:I'1 t.,F.tr

,l-ld{:ixlt!1r i'iiry.:rir ;

llir isi$u uf tlil" $dg aatt htixiog
J0n5 *, &5e.r
l.ljrj$ j",f l::!i.trtt,if

April2$, ?009

Barclay Cuthben
Earth Energ' Resource lnc.
Suite ?40,404-6 Avenue S. \V.
Calgary, Alberta. Canada T?P 0R9

Subject: Fourth Rerter*'cf Notice $f Intentioa to (.'ommence Large Minine tlssrations. Earth EnergI
Resourcss. PR $prings ir{ine. *{04?0090. Uintah Ccunty. Utah

Dear ${r. Cuthbert:

The Dir.isian has completed a re!.ie\{ of -laur Notice of Intenlion to Cornrnenct Large ${inutg

Operarions for th* PR Springs lv{ine, u'hich u'as receilsd March 25" 2009. The attached comments rvill

need to be addrsssed before tentati!€ approl'al may be granted'

The comrnEnts are listed u:xler the applicable Minerals Rule heading: please fbrmat your

rispsnse in a similar fashion. We anticipate the plan will be cornplete after we receive this submitial, so

please submit trvo camplete" clean {redlinelstrikeout removed} copies of the plan' The Division will
stamp both copies apprcved and retum o*e to yau. We rvill also begin the process of issuing ten{atiYe

npprol.al, including publi* notice and notification cf the Resource Developrnent Coordinating Committee.

The Division will suspnd further reviex" of the Notice of Intentiat until your response to this

lefer is received. lf 3'au hare eny questisns in th:is reg,ard please cantact me at 8Sl-538-5261 or Leslie

Heppler" ar 801-538-525?. Thank you for your sooperffti*n in completing this permitting action'

Sincerely"

# A1:
il/,\.,r";
Minel"als Program &{anager

FSSIait:rs
As*chrnent: Relie*:
cr: SITLA - \VStokc;ir utrh t',rr
p CROt'pS,ItltjERAI-S lVP"lb{*.*?-Ui$rah',S{*}4?{X}X}-PRSpri:rg\{i**"finalftlY{-!*]9-{14$$f,{Xt9.d*x

APPRCIVHM

sEPrezro

I -iS,* 11 *st 5*xh l*::pl*, $ui.e ll t*. l\] !l*s l4ill{} }. S[lt l-al* firl . i} fi + } t.1-18t I
r{tig**r:*18*:}il8-5-i{tl'fr;si*rilei8.*li35A-3t$.T:Y{${}l}5.r$-?d:llri:"rr *rriradrlsi:!

& n4tNtNG

IR - 000147



Fourth REVIE\\' OF \OTl('f0F I\TE\TIO\
TO CO}T}IE\CE T-ARGE }TI\I\G OPER{TIO\S

Earth Energl Resources
PR Springs lline

ll1047/0090
April2E.2009

105.3 - Drarrings or Cross Sections (slopes, roads, pads, etc.;
_. Sheet Pirsc('ommcnt .ril;;fi:, Comments Inrrrar i:l;:)-=

Figure 2a Figure 2a and paragraph -l sa1'the containment "cells s'ill not be constructed on lalt

Page 2u slopes greatcr than 20 pcricut 1l I ticgrccsl" ,r'ci i:igure 2a tiuies "ltii:\irnum vf :0
de-erees slope at the toe." Please corrcct or clarifo the text or figure to reflect slope

stability model that used tbr mine plannin-e from the en-eineer of record.

General tt is DOGIt's recommendation that slope designations (percent. degrees or lah

horizontal:r'enical ) are consistent throughout the document.

Figure 2a Upper draning. bernr should not be sho$n as the same marerial as the sand tailings. lah

106.6 - Plan for protecting & re-depositing soils
--. Shcct Pac.e('ontmcnr iili#i: comments tnrrrats i:i::;:

Omrssion Please include a statement in the NOI that all available topsoil rvill be salvaged lah
(include page number. as a ne\\' page 26-27 tlas not submined)

R6,17-4-l l3 - Suretv

^ Shcet Paeccomment ilili;i commenrs Inrtrals i:il;;
3

Page 62 Include on suret,v- sutnrnar)' sheet "Bond is for 2 l3 acres and is shosn as 'Aftbcted lah

Area"' acres as shon'n on Fisures.

APPROVED

sErP l9 m
DIV. OIL GAS & MINING

IR - 000148



April28,2009

Barclay Cuthbert
Earth Energy Resource Inc.
Suite 740,404-6 Avenue S. W.
Calgary, Alberta, Canada T2P 0R9

I Subject:

Dear Mr. Cuthbert:

The Division has completed a review of your Notice of Intention to Commence Large Mining
Operations for the PR Springs Mine, which was received March 25,2009. The attached comments will need
to be addressed before tentative approval may be granted.

The comments are listed under the applicable Minerals Rule heading; please format your response
in a similar fashion. Please address only those items requested in the attached teChnical review by sending
replacement pages of the original mining notice using redline and strikeout text, so we can see what changes
have been made. After the notice is determined technically complete and we are prepared to issue final
approval, we will ask that you send us two clean copies of the complete and corrected plan. Upon final
approval of the permit, we will return one copy stamped "approved" for your records.

The Division will suspend further review of the Notice of Intention until your response to this
letter is received. If you have any questions in this regard please contact me at 801 -5 38-526I or Leslie
Heppler, at 801-538-5257. Thankyou for your cooperation in completing this permitting action.

Sincerely,

Paul B. Baker
Minerals Program Manager

PBB:lah:vs
Attachment: Review
cc: SITLA - WStokes@utah.gov
O :M047-Uintah\1r40470 090 -PRSpringMine\draft \RE y 4 -2929 -0 40920 09 . do c

APPROVED

sE,P r I 20m

DIV, OIL GAS & MININJG

IR - 000149



Fourth Review
Page2 of2
M1047t0090
4pr1128,2009

105.3 - Drawi or Cross Sections

106.6 - PIan for

Fourth REVIEW OF NOTICBOF INTENTION
TO COMMENCE LARGE MINING OPERATIONS

Earth Energy Resources
PR Springs Mine

M1047/0090
April28,2009

etc.

Comments

& re-de

Comments

Please include a statement in the NoI that all available topsoil will be salvaged
include page number, as a new pase26-27 was not submi

Comments

lnclude on surety summary sheet "Bond is for 213 acres and is shown as 'Affected
A-rea"' acres as shown on Figures.

APPROVET}

sEPte2m

DIV OlL GAS & Mlf\ii'jG

Figure 2a and paragraph 4 say the containment "cells will not be constructed on slopes
greater than2O percent (11 degrees)" yet Figure 2a notes "maximum of 20 degrees
slope atthe toe." Please correct or clariS the text or figure to reflect slope stability
model that used for mine planning from the engineer of record.
It is DOGM's recommendation tfrat stopq * --
horizontal:vertical) are consistent
Upper drawing, berm should not be shown as the same material ai ihe san?ta

R647-4-113 - Suretv

IR - 000150
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March 25,2809

Surn oFurl'lr
Drvrston or Or4 Gs.lxn Mrvn*c
1594 lVestNorth Templq Suire l2l0
Salt Lake City, Utah 84114J801
Telephone: (80 l) 538-526I
Facsimile: (801) 359-3940

For tfte ottention ofi Mn Paul Baleer, Minerars program llranager

R3I'ERENCE, Noti." of lot*ot To Cu*-uo." L""g. Mioioe Oou*tiooq
M047009O Task 2386

Dear Mr. Baker:

Earth Energy Resources is herewith trarumitting the revised pages of the abol'e-noted Notice of
Intent (NOI). This version addresses DOGM's 3'd review comments, which rvere transruitted on
January I2,2A09. The snbmittal includes theNOI replaeementpages formatted intrack changes

l9d9 (minus appendices in which no changes have been made), a response document that lists eaclr
DOGM comment with a direct responsc, and a separate packet of infonnation that rve request be held
confidential. The enclosed packet of confidential information is intended to fulty replace-the
contents ofthe confidential binder included rvith the November 2008 submittat. Specific pages of
confi dential infonnation include:

I. Figures
a. Figure 4 {a'c)- Mine Cross Sections (an edited version has been retained in the

publically available NOI; the confidential version includes ore bed inforrnation)
b. Figure 6 - PR Spring North (Opening) Pit Showing Tar Sands Beds at Section 715 N

2- Appendix B
a Analytical data appended to DWe pBR submitrat
b. Ophus Process, Process Flow Diagram appende.d to DWQ PBR submittal

3. Appendix D
c. DemonstrationUnit PFD, Rev.2
d. Ophus Process, Process Flow Diagram

We have identified &e above noted information as materials that the public at large has no interest in,
in its evaluation and/or interest in ourNOI as it might affect the general public.

APPROVffi$.",

SEP I 9 2ITB

DlV. OIL GA$ & Mrr{ri;,'

Suite#74O404-6AvenueS.W.,Calgary,ABT2PORgCanada Ofiice:{r,-i.l-il.9.tr:5Fat:Ji}_i.fr6g.Jr;,r7

IR - 000151
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We feel tbal the release of the above-noted inlbnnation, submitted to support our NOI, to persons or
entities outside ofthe relel'ant govemment agencies required to review sucb information in
connection with the approval of our NOI, will constitute a release of confidential information.
After I'our review of this request, should 1'ou determine that any of the abve noted pages are, in
your opinion, not confidential, please so advise in advance of the release of such inforaratioa as we
would appreciate the opportrmity to explain our position. If this matter requires any additional
clarifrcation or infonnation, please contact me at your com'enience.

We look forward to your reviery of this version of the NOI and hope to receive your frnal approval
for our operations !'ery soon. We understand that you are still in the process of reviewing the
previous bond submitlal; as such. the surety section ofthe NOI has not yet been revised.

Yours truly,
Earth Energy Resources, Inc.

Pfl.
Barclay Cuthbert
Vice President

APPROVHI)

DIV Oft cAS & MtNli\tG

Officg: it,,; l-:-i.'l.i*:,i: Fa\: li]_1.id:,} :i:1;?

fv{r. Paul &$ker
L{ar*h !5. ?{}09

page ?

SEP I9

Suire #?dS" 40d * 6 Avenuc S.\{.. Calgary; AB l?P 0R9 Canada
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Earth Energy Response to Third Review
Page I ofl0
M0470090
March 25.2009

EARTH EI\ERY RESPONSE TO
REVIEW OF NOTICE OF INTENTION TO COMMENCE LARGE MII{ING OPERATIONS

Earth Energy Resources
PR Springs Mine

M0470090
March 25,2009

Review Action Key: A = Comment noted by Earth Energy, but no requirement for changes to current version of NOI
B = Changes made to current version of NOI in response to comment

General Comments:

s€
dI)
c€ -'t

HH
r*a

17

=Ir
G)
(t,
ao

=4
=

Comment
J+t

Sheet/Page
#

Comments Review
Action

Earth Energy Responses

I General Submittal should be formatted to easily incorporate
additional revisions and amendments. (lah)

A

This comment was carried over from the Initial Review. It was
thoroughly and completely addressed by Earttr Energy in the
response to that review, and the May 9, 2008 2"d draft NOI was
significantly reformafted to meet the Division request. On
September I l, lah indicated that the comment was left in simply as a
reminder. Accordingly, the reformatting changes have been
continued with the current version ofthe NOI.

2 General
Page i

Table of Content page numbers do not match page
numbers, Format document to incorporate revisions,
page numbers can be "tied" to info in the Table of
Contents. (lah)

B
We will ensure that the page numbers indicated in the table of
contents match the page number where the relevant information is
located.

IR - 000153



Earth Energy Response to Third Review
Page 2 of l0
M0470090
March 25-2009

Comment
#

Sheet/Page
t

Comrnents Review
Action

Earth Energy Responses

J General
Page ii

List of figures shown doesn't note the actual location
of the Figure, specifically it is not clear what figures
are in the confidential notebook. (lah)

B
For any figure that is deemed confidential, it's location in the
confidential notebook will be noted in the List of Figures. A place
holder or non-confidential version ofthe figure will be inserted in
the Notice of Intention.

4 Info
Page I

Page numbers are not consistent, ie pages listed as "ii,
l, ii, 3" Keep pages consistent and format document
for revisions...check all paee numbers. (lah)

B
The page number for page 2 of the text is reformatted correctly.

5 lntro
Page ii -
Para2

As written "second half of 2008..." Where are the
results of the drilling and geophysical data? Where
will it be incomorated into the document? flah)

B
The time period for the drilling and geophysical work is changed to
2009. It is not Earth Energy's intention to include the grade and tar
sand bed thickness data in the Notice of Intention.

6 General -
All

Some of the information in the confidential folder
does not appear to meet the criteria in R647-4-l 15 for
keeping it confidential. Information about the general
location of the mine and the mine plan should be
public. More specific information relating to ore
qualrty and location, such as seam thickness, and also
proprietary information can be kept confidential. (lah
and PBB)

B

All information in the confidential folder has been reviewed.
Following this review, the following information was deemed non-
confidential and included within the Notice of Intention: Figure I -
Location Map; Figure 2 - Surface Facilities Map; Figure 3 - Plant
Sit Layout; Figure 5 - Geolory Map; Figure 7 - Watersheds Map;
Figure 8 - Vegetation Map; Figure 9 - Reclamation Map; List of
tankage and buildings located within the Processing Site, Rev.2; List
of Equipment for Utah DAQ Emissions Inventory, Rev. 6; and the
EER PR Spring Mine Site photo. Further, for confidential Figures
4a-4c; the confidential information was removed from and the
"sanitized" versions of these figures are included in the Notice of
Intention.
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Earth Energy Response to Third Review
Page 3 of l0
M0470090
March 25,2009

R647-4-104 - Filine Requirements and Review Procedures

Comment
#

Sheet/Page
# Comments Review

Action
Earth Energy Responses

1 Page 6 Grand County CUP (Conditional Use Permit) will be
required for the approved NOI by DOGM, as written
when the CUP is received this page will have to be
amended. Consider rewording statement, so this page
would not have to be revised. (lah)

B

Changes have been made to the curent version of the NOI (in the
infoduction and on page 6 in Section 104.1) to read as if both CUPs
are in Appendix B. A place holder for the Grand County CUP,
which cannot be obtained until the DOGM NOI is approved, has
been added to the appendix.

R647-4-105 - Mans. Drawinss & Photosraphs

General Map Comments

T''tt
7
O
iTTr"t

(f

=o a,r,

=mG)v
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ao t\J'
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Comment
uft

Sheet/Page
fr Comments Review

Action
Earth Energy Responses

8 Conf-
Figure 2

Rip-rap armored channel - As shown channels will be
difficult to build without disturbance outside the
"affected area". (lah) A

Rock rubble riprap will be placed in erosion prone drainage channels
with as little disturbance to adjacent land as possible. All disturbance
will however be contained within the perimeter of the disturbance
boundary. Should construction of erosion controls be required
outside the present limits of the disturbed area boundary, Earth
Enersv will seek an amendment to the NOI.

9 Conf-
Figure 3

Great figure to tie to the bond calc sheet. (lah)
A

As discussed during the meeting of January 14,2009, the description
of facilities in Figure 3 matches the descriptions used in the bond
calculation sheet. We feel that additional revisions to Figure 3 to
attempt to tie the Figure to the bond calculation sheet will not be
informative or helpful.

IR - 000155



o
Earth Energy Response to Third Review
Page 4 of l0
M0470090
March 25,2009

R647-4-106 - Oneration Plan

rc6.2 Type of operations conductedo mining methodo processing etc.

Comment Sheet/Page
Comments Review

Action
Earth Energy Responses

t0 Page 13 -
para3

List of mining equipment is noted in Appendix D, but
it is actually in confidential notebook, it is unclear
why a list of Minine Equioment is confidential?? Oah)

B
The list of mining equipment is included in Appendix D, and has
been removed from the confidential folder.

tl General It was noted in a site visit that water ponds on top of
the oil sands. Please include a discussion indicating
how this aquitard situation will affect the mining
method. (lah)

A
Discussions of the collection of incident precipitation and the uses of
this collected precipitation are discussed on pages 14 and 36 ofthe
Notice of Intention.

t2 Page 17 -
Para3&5

DWQ Permit by Rule determination is required for the
approved NOI by DOGM, as written when the
determination is received this page will have to be
amended. Consider rewording statement, so this page
would not have to be revised. (lah)

A

Earth Energy has received Permit by Rule designation from DWQ
and information about this approval is included in Appendix B.
Sections of the Notice of Intention that refer to the documentation
submitted to DWQ in order to obtain the Permit by Rule designation
are accurate and do not require amendment to reflect that the Perrnit
by Rule is included in Appendix B.

13 Page 19 -
para2

"Earth Energy will supply..." perhaps rewrite to note
'processed sand will be placed to eliminate potential
slope stability failure surfaces' or wording that is
similar. This would eliminate the need to revise text in
a future amendment. 0ah)

B

The text has been modified to the following: "Detailed mine plans
are developed to ensure that the produced (clean) sand is replaced in
the pit in a sequential layered and compacted manner to eliminate
potential slope stability concerns."
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Earth Energy Response to Third Review
Page 5 of l0
M0470090
March 25,2009

106.6 Plan for protecting & redepositing soils

R647-4-109 - Imnact Assessment

109.1 Impacts to surface & groundwater systems

Comment
4t

Sheet/Page
#

Comments
Review
Action

Earth Energy Responses

t4 Page26 -27 After a site visit it noted that greater 24" of topsoil was
noted on the ridge top. As noted topsoil depth varies.
Document should reflect the variable amount (lah) A

As noted on page 27 of the Notice of lntention: "However, it is
important to note that this is an estimate only; actual soil salvage
volume could be more or less than this amount. The actual amount
salvaged would be dependant upon what is encountered in the field:
all available topsoil would be salvaged (with the exceptions noted
above for the topsoil storage piles), which in some areas may reflect
a lesser thickness than assumed and in other areas may be a greater

thickness than assumed.

Comment
#

Sheet/Page
JJt

Comments
Review
Action

Earth Energy Responses

l5 49 The SWPPP plan must be incorporated into the Notice
of Intent prior to approval. (TM)

B The SWPPP is now included with the NOI as Appendix G.

g
=
E HE
va-

Cf, (.o f\
eohrY

=Eh1R itz.
r;} IR - 000157



Earth Energy Response to Third Review
Page 6 of 10
M0470090
March 25.2009

Comment
4

Sheet/Page
t

Comments Review
Action

Earth Energy Responses

t6 47 It appears that the majority of runoffwill occur as
snowmelt or short duration thunderstorms. The slopes
on the overburden interburden storage areas are 400
feet long with no proposed slope breaks. This not
standard engineering practice and fails to provide the
assurance needed that these slopes will be an erosional
problem. The plan describes the coarse nature of these
overburden and interburden storage areas yet 50
percent of the dumps will be constructed of the
processed sand with a 20 percent clay component
which if exposed would probably tend to be very
erosive. Therefore the construction ofthese
overburder/interburden storage areas will define
whether impact to the surface water systems will
occur. Please elaborate on how the containment pens,
mixing of the overburden and interburden with the
sand will provide a stable surface free of fines. (TM)

B

As described in Section 106, subsection
OwneuRDsN/INrsRBuRDpN Sronace AREAS, initial quantities of
commingled sand/clay fine tailings will be impounded in storage
cells constructed ofcoarse overburden materials in the upper reaches
(flattest) areas of the proposed overburden/interburden storage areas.
l5-20 foot high cells will be constructed as compacted berms of
overburden material and then filled with commingled clean
sand/clay fine tailings. When the first level of cells is filled to
capacity, successive tiered levels will be constructed until the mine
has sufficiently advanced to permit direct replacement of the tailings
back into the pit, in the layered method described in Section 16.2
Subsection PIT BACKFILL. Five to six levels of tiered cells are
anticipated to be required before backfilling of the mine pit can be
undertaken. Tailings storage cells in the upper reaches of the
overburder/interburden storage areas will ultimately become fully
encapsulated within the finished and reclaimed
overburden/interburden storage areas as described in Section I 10.2
Subsection RECLAMATION OF SLOPES. Tailings containment
cells will be not be constructed on slopes steeper than 20 percent (l I
degrees). A figure (2a) has also been added to the NOI to depict
these tiered cells.

rf
=E tr€
!,E

U) ccr n

=H#
I F-t
ziJ
G) IR - 000158



Earth Energy Response to Third Review
Page 7 of 10
M0470090
March 25.2009

109.4 Slope stabilityo erosion control, air quality, safety
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Comments From Initial Review Earth Energy Responses

Runoff will be controlled on the exposed faces of the
overburden/interburden storage areas with coarse/low
sediment potential material. Since the dumps will be
constructed or sloped at the angle ofrepose (30
degrees to 34 degrees). Please give a better description
of how these waste dumps will be constructed (end
dumping, bulldozed, etc). Please show a typicat
drawing of the containment pens and how this method
of construction will be accomplished on a 40 degree
slope and will fit with the dump construction methods.
Are the waste dump slopes going to be constructed by
end dumping, alternating between the overburden and
the sand and clay waste stream material? How will
the clay and sand waste be mixed and placed with the
overburden when the overburden will be a totally
different composition? Would it not be better to build
these dumps in lifts, creating more stability and
making reclamation easier at the end of mine life?
(no

As described in Section 106, Subsection
OvnneURDTNANTERBURDEN SroRecs AREAs, initial quantities of
commingled sand/clay fine tailings will be impounded in storage
cells constructed ofcoarse overburden materials in the upper reaches
(flattest) areas of the proposed overburden/interburden storage areas.
l5-20 foot high cells will be constructed as compacted berms of
overburden material and then filled with commingled clean
sand/clay fine tailings. When the first level of cells is filled to
capacity, successive tiered levels will be constructed until the mine
pit has suffrciently advanced to permit direct replacement of the
tailings back into the mine in the layered method described in
Section 16.2 Subsection PIT BACKFILL. Five to six levels of tiered
cells are anticipated to be required before backfilling ofthe mine pit
can be undertaken. Finished containment cells will prevent erosion
of the fine tailings and result in a stable placement as pointed out in
the reviewer's comments. Tailings storage cells in the upper reaches
of the overburden/interburden storage areas will ultimately become
fully encapsulated within the finished and reclaimed
overburden/interburden storage areas as described in Section I 10.2
Subsection RECLAMATION OF SLOPES . Tailings containment
cells will not be constructed on slopes steeper than 20 percent (l I

Air Quality - Most of the written discussion is in
regards to dust and equipment emissions. What Air
Quality issues will be addressed regarding the process
facilities? 0ah

All air quality issues, including those regarding the process facilities,
are addressed in the documentation submitted to EPA and the
documentation received from EPA with regard to air quality

ittine will be included in

IR - 000159



Earth Energy Response to Third Review
Page 8 of l0
M0470090
March 25,2009

R647-4-110 - Reclamation Plan

110.2 Roads, highwalls, slopes, drainageso pits, etc., reclaimed

110.5 Revegetation plantingprogram

Comment
1+t

Street/Page
# Comments From Initial Review

Review
Action

Earth Energy Responses

l9 44 This page describes concurrent reclamation of the pit
areas but does not discuss the waste dump topsoil
placement. Please provide how these overburden
interburden storage areas will be topsoiled and
reclaimed. (TM)

B

Topsoil salvaged from disturbed areas will be spread on the
recontoured faces ofoverburden/interburden storage areas with the
exception ofrock armoured drainage courses or other areas deemed
to have higher erosion potential, that will be similarly protected with
coarse rock material. Further detail is provided in Section 110.2
Subsection RECLAMATION OF SLOPES and in Section 109.4
Subsection EROSION CONTROL.

Comment
11t

Sheet/Page
.t+
t

Comrnents From Initial Review
Review
Action Earth Enerev Responses

20 Pg.59
Seedmix

The seed mix provided is not specific as to what is
actually planned. (i.e only I I of the 17 species listed
will be used). Please indicate which species are the
preferred species and omit the rest (if at the time of
reclamation, the preferred species are not available
then substitutions can be made at that time, with
species that are available). It is suggested that both
forb species and all shrub species be used (for a total
of 14 species). (LK)

B

Both forb species and all shrub species will be included in the seed
mix. In addition, a specific seed mix is now listed in the Notice of
Intention so that there is no ambiguity in the Notice of Intention.
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Earth Energy Response to Third Review
Page 9 of l0
M0470090
March 25,2009

R647-4-113 - Suretv
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Comment
#

Sheet/Page
1+t

Comments From Initial Review Review
Action

Earth Energy Responses

2l Page 62 Item 15&16 - Post mine monitoring is not a subtotal,
escalation applies. (lah)

A

The Subtotals are additive. Subtotal I - Item 15 inthe Surety section
of the NOI - is a total of all the reclamation items above it. Subtotal
2 - Item 16 in the Surety section of the NOI- includes Subtotal I plus
the reclamation Supervision and Monitoring. Once the syo
contingency is added to Subtotal2 (the Base Reclamation cost
(Subtotal l) + Supervision and Monitoring), then the escalation is
applied to this entire amount.

22 Appendix E DOGM standardized Spread Sheet will be supplied.
(wHw) A

Thank you for supplying the standardized spreadsheet. However,
from recent discussions with DOGM, we understand that the
previously developed spreadsheet for swety calculations will be used
in the Notice of lntention.

23 Appendix E
- Page 3

Bond Calculation is to assume the worst-case scenario,
calc needs to assume the pit has not been backfilled
and the slope s will need to be bonded. (lah) A

The bond calculation as presented is associated with a worst case
scenario for reclamation of the site. As mining operations progress,
Earth Energy will commence with concurrent reclamation of the
overburden storage areas and of depleted areas of the mine pit.
However, the bond calculation includes reclarnation for the entire
Affected Area; at no point would reclamation of all 213 acres be
required. In regard to an unplanned scenario where operations cease
prior to backfill beginning, please note that this does not represent
worst-case. At most, only the very initial stages of the pit would be
opened, without backfilling occurring. During that, and all times,
the operational pit slope angle is 2h: lv. At no time will the pit walls
be at or near the 45-degree angle stipulatedatR64T4-111, so filling
or laying back these slopes would not be needed. Therefore, no
additional measures would be required to attain stability of these
highwall slopes in the event the pit is developed and abandoned prior
to backfilling.

24 Appendix E
- Page 3

As noted "mine will be backfilled 50-607o..." Does
this statement reflect Figure 9? Qah)

A Figure 9 does reflect the final contour ofthe mine pits upon
backfilling of however, a revision has been made to increase the
percentage of pit backfillto 60-65%o ofthe original volume.
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Earth Energy Response to Third Review
Page l0 of 10

M0470090
March 25,2009

Comment
#

Sheet/Page
#

Comments From Initial Review
Review
Action

Earth Energy Responses

25 General The Division is pleased with the Reclamation Map
figure 6, but we would like a "Bond" map that would
associate the site with the bond calc that is a worst-
case scenario. 0ah)

A

See response to Comment 23 above. Note that the Figure 5

Reclamation Map therefore is a bond map representing the worst-
case scenario.

26 General More comments will be forthcoming when
standardized spread sheet is utilized. (lah) A

From recent discussions with DOGM, we understand that the
previously developed spreadsheet for surety calculations will be used
in the Notice of Intention.
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o
Earth Energy Response to Second Review dated July 22,2008
M0470090
November 10.2008

Review Action Key:

Page I of22

EARTII ENERY RESPONSE TO
RDVIEW OF NOTICE OF INTENTION TO COMMENCE LARGE MINING OPERATIONS

Earth Energy Resources
PR Springs Mine

M0470090
November 10,2008

A: Comment noted by Earth Energy, but no requirement for changes to current version of NOI
B = Changes made to current version of NOI in response to comment

General Comments:

Comment
#

Sheet/Page
1+

Comments
Review
Action

Earth Energy Responses

General Based on the content of the submittal, it appears there
may be expansions that will require revisions to the
permit in time. Because of the change dynamics, the
submittal should be formatted to easily incorporate
into future revisions or amendments. Further
discussion with the Division is suggested. (BE)

A

This comment was carried over from the Initial Review. [t was
thoroughly and completely addressed by Earth Energy in the response to
that review, and the May 9, 2008 2"o draft NOI was significantly
reformatted to meet the Division request. On September I l, lah indicated
that the comment was left in simply as a reminder. Accordingly, the
reformatting changes have been continued with the current version of the
NOI.
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Earth Energy Response to Second Review dated July 22,2008
M0470090
November 10,2008

Page2 of22

Comment
!#

Sheet/Page
4
fi

Comments
Review
Action

Earth Energy Responses

2 General It has been noted in the submittal that there maybe
additional resource reserves, yet the plan does not
indicate how an expansion would be incorporated into
the plan. Ie something would have to be rehandled,
processing plant, the moving of a dump etc. (lah)

B

Development of additional resources will be dealt with through future
NOI applications to DOGM. Changes to the current version of the NOI (in
the introduction and on page 51 in Section I10.2) have been made to
clarify this commitment. It is beyond fhe scope of Earth Energy's
proposed operations to develop detailed plans for any expansions at this
time or in this NOL Such expansions will be dependant upon the results
of the initial development and continuing market conditions.

Note that Earth Energy's operations are planned to minimize any re-
handling of material as operations expand. The overburder/interburden
storage piles are located in areas devoid of oil sand and mines will be
depleted before refilling and reclamation commence. Surface facilities are

constructed on oil sand bearing areas, but these areas are limited; and
relocation of the plant facility and ultimate development of the underlying
bitumen resource is incorporated within our future plans. Changes have
been made to pase I I in Section 106.2 to explicitly state this intent.

R647-4-104 - Onerator's. Sudace and Mineral Ownershin

Comment
"t4t

Sheet/Page
4fr

Comments
Review
Action

Earth Energy Responses

J General Once the conditional use permit from Grand County is
granted, please include this as an appendix to the plan.
(BE) Provide Appendix number and a place holder for
the permit to be inserted flah)

B

Changes have been made to the current version of the NOI (in the
inffoduction and on page 6 in Section 104.1) to reference the appendix in
which the Grand County CUP will be placed when available. A place
holder for the document has been added to the appendix.
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R647-4-105 - Mans. Drawinss & Photoeranhs

General Man Comments

Page3 of22

Comment
.t1t

Sheet/Page
#

Comments
Review
Action

Earth Energy Responses

4 General There is no shown and labeled public access route
from nearest highway. (BE)

B

The public access route, Seep Ridge Road was previously shown and
labeled on Figure 2 in the May 9, 2008 2no draft of the NOI. The neaxest

highways were previously shown on Figure I in that 2"d draft. In the
current version of the NOI, these features continue to be shown and labeled
on these two figures, and additional labeling has been added to them as

well. In addition, a reference to Figure 2 has been included on page 12 in
Section 106.2.

Soecific Man Comments

['
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Earth Energy Responses

The below review comments are specific to the
identified maps. The items will require clarification
and updates, improvements, or corrections. These
should be made to each of the maps accordingly. Do
not assume this information is all-inclusive as other
changes may result once clarity is established. (BE &

This comment does not appear to require a response.

The term "Permit Area" is not used in the Mav 9. 2008 2no &aft of the NOI
or the current version; instead, the term used to describe the 213-aqe area
which will be disturbed by the operations, bondei for, and subsequently
reclaimed is "Affected Area". Figure 2 in the 2nd draft previously properly
labeled this area. Bonded acres have been added to this figure as well,
however please note that the initial review indicated that figures were too
cluttered, and thus acreage labels were removed for the May 9, 2008 2"d

draft NOL Also, note that the 4.4 acres of water well and pipeline
disturbances are now being permitted separate from this project, under
Exploration Notice #E0190053. As a result, the Affected Area (and total
bonded acres) no longer includes the water well and pipeline, and bonding
for those is covered by the
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Figure 2 Label permit area, include pipeline disturbance,
include acres to match Bonded acres (lah)
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Earth Energy Responses

The word proposed mine operations shows several
colors ofhatching, however none ofthem are
identified using a key. There is no indication of what
they mean. Please correct. (BE)

This comment was carried over from the Division's Initial Review. In
response to the comment, the figure was removed from the May 9,20082"d
draft NOI and information was presented in other figures. Thus, the
comment is irrelevant to the current version of the NOI. and no funher

Figure 2a Include either plan view of feature or more description
of where feature will be used. Nothing has been
included catch basins, sediment ponds, etc (lah)

These features will be used at locations shown on Figure 2. They will
function as sediment traps/energy dissipation at the toe of the
overburder/interburden storage areas. By design and by nature, these areas
are not expected to generate large quantities of sediment or runoff: they will
not collect up-gradient runoff, they are constructed at moderate gradient,
and their substrate is coarse and porous. Therefore, large sediment ponds
are not needed to control either runoffor sediment from these
overburder/interburden storase areas. See the text in Section 109.4 ofthe
May 9, 2008 2"d draft of the tiot, *d the current version of the NOI for
additional discussion of this issue. Further, as was indicated in numerous
locations in the May 9, 2008 2"d draftof the NOI, a water
retentior/sediment pond is planned to prevent sediments from moving off
the plant site; that pond was shown on Figure 3. Please refer to responses

detailed in sections 42.43.55 & 58 that follow below.
Figure 2a Overburden should be keyed into natural slope for

srability FoS (ah)
Earth Energy mine engineers do not feel that it is necessary to key
overburden in to the slopes in all locations or as a matter of general design.
However, on the steepest areas of overburden placement, the toes of fills
may be keyed into existing slopes as deemed necessary in the field at time
of placement; a statement to this effect has been added to the NOI, but
figure changes have not been made. Also see the response to Comment
#51, which discusses the conservative nature ofthe overburden/interburden

Earth Energy does not believe that a plan view ofa typical berm or a typical
ditch is needed; the cross sections provided in Figure 2b are fully
understandable and these features are common, typical, and standard. Cross
sections are a standard way to describe such structures. In regard to exactly
where they will be used, and additional descriptions, please see changes that
have been made to pages 16 in Section 106.2 n the curent version of the
NOI.

Include either plan view of feature or more description
of where feature will be used. Where will a unlined
ditch be used as opposed to a rip rap lined ditch, where
will the berm be used in the plan (lah)

Define 203 acres listed in text and in bonded area. Please see the response to Comment #6. Also note that acreage values have
been refined throuehout the current version of the NOL

z
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Comments
Review
Action

Earth Energy Responses

t2 Figure 3 Label figure 3 - features to be tied to surety bond (lah)
A

There is no good way to add all of the surety information onto this figure.
The surety table includes references to these features and the assumptions
used therein and does not need to be duplicated on this figure.

l3 Figure 3 The facilities map should include the dimensions of
the buildings, ponds, piles etc. These dimensions can
be part ofthe legend and referenced appropriately.
The map should show roads, including access and haul
roads; utilities and power lines (water, gas, power,
telecommunications etc); and drainage control
devices. (BE) Maximum size of the facilities are
needed for bonding calculation purposes. (lah)

A

Earth Energy respectfully disagrees that dimensions should be placed on
Figure 3 for every specific structure, for the following reasons. First, with
the additional labeling already added to this figure in response to Comment
lz,the figure is simply too cluttered to contain the additional information.
Second, the figure is meant to represent the conceptual plans for the surface
facility, as they are currently known; detailed engineering designs have not
yet been prepared and Earth Energy has committed to submit those detailed
designs, which will include dimensions, once they are available. Third, the
figure as is contains overall site dimensions, from which the relative and
general sizes of the specific features within the site can be generally and
easily inferred. Last, Earth Energy recognizes that dimensions are
important for surety purposes; to that end, the bond calculation worksheets
soell out the oresumed maximum sizes for soecific structures.

t4 Figure
4a,4b,4c,6

FYI only, best if drawn with no vertical exaggeration,
best if all x-sections are the same scale, engineering
standards for drawing are lacking (lah) A

Earth Energy respectfully disagrees that these cross sections are best shown
without vertical exaggeration. Necessary detail would be lost if scales were
equivalent, and vertical exaggeration is a standard practice to solve this
nroblem. No chanses to the scale of these drawines have been made.

t5 Figure
4a,4b,4c

Slope angles shown on x-section are incorrect. (lah)
A

Earth Energy believes that the shown slope angles on all three of these
figures are correct. Please note that a replacement for Figure 4b was
submitted to the Division on May 15, 2008 to correct an error in the May
20082"d draft NOI submittal.

t6

€t

Figure 5 As per 105.3.16 A geology map is required, include
Geomechanical data; include orientation of bedding
and structural features include faults, andjoint sets
orientations to demonstrate pit wall stability . (ah)

B

In response to a comment in the Division's Initial Review, the. best available
geologic map was provided as Figure 5 in.the May 9, 2008 2* draft NOL
The response letter accompanying that2no draft stated that it was the best
available map. As requested by Comment # 40, generalized strike/dip
information for bedding has been added to Figure 5. The other more
detailed geologic information that the Division is requesting is simply not
available, to Earth Energy's best knowledge, so it cannot be added to the
maD.

,o'b
f\:r -/

Figure 5-d There may be related issues within the other figures
and more information may be required. @E) A

Figure 5-d was taken out of the May 9, 2008 2"" draft NOI. No further
response to this comment is warranted.
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Comment
#

SheeVPage
! Comments

Review
Action

Earth Energy Responses

l8 Figure 5-d Is this figure to remain in the plan? Why is it labeled
proprietary & confidential? (lah) A

Figure 5-d was taken out of the May 9,2008 2'd draft NOI, and remains
withdrawn. Thus, its labeling is not relevant to either the 2nd draft or the
current version of the NOL

t9 Figure 9 Good regrading plan. Better scale and more detail
needed (match to swety bond) needed 0ah) B

Changes have been made to Figure 9 in the current version of the NOL,
however we believe the scale as-is is adeouate.

20 General As per 105.3.16 A geology map is required, include
Geomechanical data; include orientation of bedding
and structural features include faults, andjoint sets
orientations to demonsfate pit wall stability. flah)

B
This comment is identical to #16 above. See Earttr Energy's response to
that comment.

2l General A map should be submitted that shows adjacent land
owners, including access road from the nearest public
state road. (BE) As per 105.3.18 County road is not
labeled on Figure I as written in text page l0 para 5
(lah)

A
Land ownership and access road information was previously provided on
Figure 2 of the May 9, 2008 2nd draft NOI; please refer to that figure. Also,
please see response to Comment #4.

R647-4-106 - Oneration Plan

106.2 Type of operations conducted, mining method, processing etc.

Comment
ltfi

Sheet/Page
L
t+

Comments
Review
Action

Earth Energy Responses

22 Page ll
para 4

FYI - Caterpillar performance handbook provides
ripper performance chart for dozers based on Seismic
Shear Wave Velocities. 0ah)

A
Earth Energy appreciates the Division providing the information, however
we do not believe it is relevant to our project. No changes have been made
to the current version of the NOI in response to this comment.

23

(t, Ps-i
t€r e
tr*

Page ll
para4

Safety items regarding blasting such as closure
distances and times should not be committed to in the
Mine permit., as loading specifics are not known.
Give minimums or maximum as each apply. (lah)

B
The noted paragraph has been rewritten in the current version of the NOI to
address these blasting comments, including deleting reference to closure
distance and times. Peak particle velocities of initial blasting operations (if
blasting is required) will be monitored and appropriate blasting protocols
refined at the time blasting cornmences. As typical for these types of
operations, a series of test blasts will be monitored to determine the
resultant peak particle velocities at specified distances from the blasting
area.anr Omission Include posting of sign with Blasting schedules on

public roads. flah) B
The current version of the NOI has been modified on page 13, Section
106.2 and nases 53. Section 109.4 to include sisnase information.
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Comment
#

Sheet/Page
1+fr

Comments
Review
Action

Earth Energy Responses

25 Page ll
para4

"Blasting is not expected...." As per Public Safety
Rr6474.109 4. NO FLY WILL BE TOLERATED ON
PUBLIC ROADS Qah)

B
The noted paragraph and elsewhere in the current version of the NOI have
been changed to eliminate the mitigation for fly rock on public road. This
information had only been added to the May 9, 2008 2"o draft of the NOI in
specific response to a Division Initial Review conrment to address

misration of materials during blasting.
26 Page 12

Para3
Why is the processing procedure listed under
equipment? (lah) A

This text was included to assist the reader in understanding the utilization of
the mining equipment. As Earth Energy believes that it is useful, it remains
in the current version of the NOL

27 Page 13

Para I
Slope stability and Blasting are related, perhaps info
should adjacent in text. (lah) A

Earth Energy believes that the discussion on slope stability and blasting is
coherent as written; no changes have been made to the current version of
the NOI in response to this comment.

28 Page 13

Para I
Controlled Blasting is not normally done on slopes of
2H:lV (lah) A

Earth Energy appreciates the Division providing the information. However,
we continue to believe that controlled blasting on 2H: lV slopes is a feasible
and effective way to mine these pits. No changes have been made to the
current version of the NOI in response to this comment.

29 Page 14

Para4
Show locations ofwater retention/storage ponds on a
map.(lah) B

The only planned water retention storage pond was previously shown on
Figure 3 in the May 9,20082* draft of the NOI. It remains shown on that
Figure in the current version of the NOI. A reference to that figure has been
added to the current version of the NOI on page 15 in Section 106.2. The
small in-pit collection areas were, and are, shown on Figwe 2.

30 Page 15

Para5&6
It is unclear if slope stability will have an adequate
Factor of Safety in the trnconsolidated waste dumps
with the increased pore water presswes proposed.
flah)

A
Earth Energy has designed the pit and the overburder/interburden storage
areas with very conservative slopes to compensate for the lack of available
geotechnical data in order to ensure that slopes will be stable. Please also
refer to resDonses detailed in sections 42,43.55 & 58 that follow below.

3l

|.?/rtm+

Page 16
Para 6

Most ground water wells have a minimum of 4" of
gravel pack around the OD of the well screen. (lah) A

Earth Energy appreciates the Division providing the information. No
changes to the well desigr or to the relevant NOI text have been made in
response to this comment. The well will meet all of the requirements
imposed by the Utah State Engineers Office, who is the regulating authority
for groundwater wells in the state. Further, note that the well is now
included with the Exploration Notice #E0190053 and not the currentNOI.

32froe
bt

Page 17

Para2
Is there any monitoring or gages planned for the
pipeline to monitor for leaks? (lah) B

Gauges will be included in the pipeline construction to monitor for leaks.
Information to that effect has been added to the current version of the NOI
on pase l9 in Section 106.2 andpage 34 in 106.9.
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Comment
#

'Sheet/Page

t+ Comments
Review
Action

Earth Energy Responses

aa
JJ Page 17

Para 5
Has there been any triaxial shear tests run on
"discharge sands" to determine cohesion and phi
angle? (lah)

A
No, no such tests have been run and none are planned. Triaxial shear tests

are intended for clay and similar materials much furer than the discharge
sands and would not be relevant for the discharge sands. The noted soil
testing has not been carried out on the sand tailings as placement will be in
a manner as described in sections 42.43.55 & 58 that follow below.

34 Page 17, l8
General

General Engineering parameters should be defined,
such as FOS's used (lah) A

Earth Energy has designed the pit and the overburden/interburden storage

areas with very conservative slopes to compensate for the lack of available
geotechnical data in order to ensure that slopes will be stable. Also see

resDonses to comments 42.43.55 and 58.

35 Page l8
Para 5

Reference drawing detail for runoff detail. (lah)
B

The requested reference was already included in that paragraph in the May
9, 2008 2nd draft ofthe NOI, however another reference has been added in
the current version of the NOI.

36 Page 19

General
Maximum slope angles have been noted for waste
piles but nothing noted for pit slope angles (lah) B

The May 9, 2008 2'o draft NOI included the maximum operating pit slope

angle of 2H:lV on page 13 and the backfilled/reclaimed pit slope angle of
2.5-3H:lV on page 49. Additional references to these maximum slope

angles have been added to the current version of the NOI page 20 under the
pit backfill subheading in Section 106.2. Also refer to Figures 4a,4b, and
4c for slone anele information during operations and after reclamation.

106.6 Plan for protecting & redepositing soils

Comment
#

Sheet/Page
Comments

Review
Action

Earth Energy Responses

JI Page23

The plan says on page 23 that soil will not be salvaged
from the water well pad or the pipeline corridor
because these areas are within previously disturbed
corridors. Please explain firther. What type of
disturbance or corridors are in this area? (PBB)

B
As noted in the response to Comment 6, the 4.4 acres of water well and
pipeline disturbances are now being permitted separate from this project,

under Exploration Notice #E0190053. As a result, soil salvage in those

areas is covered by that Notice and is not addressed herein.
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106.8 Depth to groundwater, extent of overburden, geology
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Commenl
.t1t

Sheet/Page
JI Comments

Review
Action

Earth Energy Responses

38 Page 28
omission

No geologic setting is provided for ephemeral spring
noted on page29 para 4 (lah)

B

The relevant text in the current version of the NOI has been revised to note

that the observed feature is at most a seep and not a spring, and is outside of
the planned affected area. Other than the overall geologic description of
the area, a specific geologic setting for the feature associated with the water
right and covered by the overburden/interburden storage area is not
provided; no contact, mass movement, fault, or other explanation for its
occurrence at this specific location has been noted by Earth Energy's
confiact geologist, and no water feature was observed to mark this location.
The lack of such an occurence may in fact provide some evidence that the

supposed spring featwe is simply associated with a mis-identified water
right location. For the location identified as a seep, outside ofthe direct
disturbance areas a short descripion of the geologic setting has been added

to Section 109.1 in the current version of the NOI.

39 Page 28
Parc2

"Geologic Setting" is NOT the correct title for the
oaraeraph 0ah) B

Because the paragraph was not particularly important to the narrative, it and

the headine were simply deleted in the current version of the NOI.

40 Page 28
para3

Add strike and dip, and fault to Figure 5 (lah)
B

Strike/dip associated with the general bedding has now been added to
Figure 5. The published geologic maps do not show any faults within the
area of concern. Mention in the text in the May 9, 2008 2no draft of the

NOI, regarding a fault that was noted by other observers, has been removed
because it could not be substantiated; as geologic exploration work
continues in the area, evidence df faulting would be among the types of data

that would be recorded.

106.9 Location & size of ore, waste, tailings, ponds
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Comments
Review
Action

Earth Energy Responses
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General The Division appreciates the efforts of obtaining
information to follow DWQ guidelines for minimize
impact of ore and waste stockpiles on groundwater.
Specific desigr information and control measures

should be provided in the plan. (BE)

B
The May 9, 2008 2no draft NOI was intended to have included the DWQ
information in Appendix B. tt may have been inadvertently left out of the

submittal, but has been included in the current version of the NOI. Final
site designs will be provided to the Division of Oil, Gas and Mining when
available.
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42 Page29
Para2

Note "waste sand would be nearly dry"..page 17 notes
discharged sand to contain l0 to 20 percent water (lah) B

Text on page 33 in Section 106.9 of the current NOI has been changed to
indicate that waste sand will contain l0-20o/o water. Recent process

equipment evaluations are indicating the moisture content of the blended
sand/clay fine tailings will be in the order of 15Yo. This level of moisture
content is near optimal for compaction and will certainly not lead to
liquefaction. Blended sand/clay fine tailings will be placed in relatively thin
lifts and in conjunction with the arid climate of the mine area, the deposited
tailings will readily dry out to even lower ultimate moisture content. Pore
water pressures will not be a concern. Relevant portions of the current NOI
also includes this information.

43 Page29
Para 3

Provide phase maps to show the backfilling of the pit
sequence (lah) A

Phase maps are not included at this time. Earth Energy will gladly commit
to supplying a greater level ofdetail with regard to sequencing oftailings
replacement when a detailed mine plan and truck operation is fully
developed. In general terms however, clean produced sand/clay fine
tailings will be placed in relatively thin lifts (estimated at l-3 ft thickness)
to promote maximum drying, compaction and subsequent stability. Where
conducive to properly sequenced ore bed depletion and efficient material
handling (after threshold opening pit size is established), clean produced
sand/clay fine tailings will be preferentially replaced in the depleted mine
areas vs discharged in overburden dumps. The current version of the NOI
incorporates this information and the commitment to supply additional
desim information when it is developed.

44 Page29
Para4

Provide drawing for avoiding ephemeral spring (lah)

B

Field observations have shown the ephemeral spring to be outside of the
Affected Area, and that the supposed spring associated with the water right
location (which is within the affected area) is not present. Thus,
construction of some form of diversion structure is not warranted.
References to it have been removed from the current version of the NOI.

nqE
Page 30
Para4

Note steel pipeline, elsewhere HDPE is noted (page l7
para l) (lah) B

Text on page 3l in Section 106.9 of the current NOI has been changed to
indicate that the pipeline will be HDPE.

:^x
ID?
Et' '\E r-n

Page 30
Para2

Provide drawing for storage pond, include location
and design standards (lah)

A

The location and general size of the water storage pond are shown in Figure
3. The facilities plan is preliminary and will be finalized upon completion
of detailed engineering, at which time a drawing of the pond will be
provided to the Division. Desigr standards were included on pages 14 and
15 in Section 106.2 of the May 9, 2008 2"" draft of the NOI.
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106.10 Amount of material to be moved

R647-4-107 - Oneration Practices
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Comment
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Comments
Review
Action

Earth Energy Responses

47 General The plan states that there will not be a problem with
drainage, and page 20 says, 'Surface water resources
will be protected during operations as described above
in Section 107.' There is no section 107 in the olan.
The Division requires that the BMPs to be usedon site
be described in the plan and a typical drawing
submitted of how the BMP will be installed and a
figure showing where on the ground it will be
implemented referencing the BMP. Temporary BMPs
are not recommended for long term operations as they
are not always maintained. The Division recommends
the use of berms to direct runoff to small catch basins
that can be cleaned out after storm events, since the
maintenance of these controls is more predicable.
Provide this additional information. This ensures the
proposed controls will be effective and there will not
be any problems with offsite drainage. (TM & lah)

B

iThis comment is repeated verbatim from the Division's Initial Review. In
ithe response letter to that review, regarding the first two sentences, Earth
l Energy stated: "The reference to Section 107 was a misprint and has been

i corrected. As described in R647-4-103, that section is not required to be
, addressed in NOIs for Large Mining Operations, however the content asked

ifor in the Section 107 rules is provided in other sections of the NOI. " That
i response fully addressed the Division concern and no additional response is

lwarranted. In response to the remaining sentences in the comment, Earth
iEnergy provided additional typical drawings and discussions in the May 9,

12008 2'o draft of the NOI, including incorporating the reviewer's
lrecommendation to use berms to route site runoffto a storage/retention

ipond. Because of the topography, locating such ponds at the toe of the

I overburden/interburden storage piles are not practical because could not be

lreadily accessed or cleaned out with equipment. Instead, other means of
lreducing runoffand providing sediment control were described in the May

19, 2008 2"" draft of the NOI. Earth Energy has provided yet more
ldiscussion of this issue in Section 109.4 of the cunent version of the NOI.

R647-4-108- Hole Pluseins Req uirements
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Page 3 I
Para2

The plan states SITLA?...it was my understanding the
well will be on BLM land and also noted on page of
this report and shown on Figure l. flah)

B
The text in the current version of the NOI has been revised in several
locations, as the well is now being handled under separate permitting
actions (DOGM Exploration Notice #E0190053 and BLM ROW Grant
UTU-86004, in paticular.)
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49 Page34
Pta2

The plan does reference any sort ofsediment conffol
other than BMPs included in the SWPPP plan by
reference. The SWPP needs to be included in the plan
when approved. Since the term BMPs references a
large variety of sediment control devices, the Division
requires that the operator specifu what specific BMP
controls are going to be used and a typical design
drawing included in the plan. There is no reference to
any sediment controls such as sediment ponds, etc.
The plan says the mine is on flat gtound in the
headwaters of main canyon, infening there is no
runoff. The pits are likely to catch a major amount of
drainage from rain and snow, and this water needs to
be factored into the site plan. Therefore, a plan must
be provided on how this runoff water will be handled
operationally both in the pits and running offwaste
piles. Please include these plans and designs in the
mine plan. (TM) Provide drawing with hydrology
detail. As you have noted on page34, "the SWPPP
will be added" Provide a place holder for the permit to
be inserted 0ah)

B

This comment is repeated verbatim from the Division's Initial Review. In
the response letter to that review, and in the May 9,2008 2"d draft of the
NOI, Earth Energy committed to including the SWPPP in the plan once was
available, and provided discussions of specific BMPs including sediment
controls, management of runoff water, and the other requested information.
As also noted in the2"o draft, additional detail will be provided once final
engineering designs are completed. In Section 109.4 of the current version
of the NOI, Earth Energy has provided additional information on BMPs and
provided additional schematics as Figures 2c-e. As noted in a meeting with
lah on September I l, 2008, the Division's preference is to have Earth
Energy provide a set (so-called "tool kif') ofstructures that can be used in
many situations should one type of structure fail or underperform. Earth
Energy has attempted to do that in the referenced section. In addition, a
place holder has been added for the SWPPP. In addition, and as indicated
in other sections of this NOI, the mine pits have been designed as

catchments to prevent run-off of water (that has ftaversed active mine
workings) from moving offthe mine area. Impounded run-on water will be

collected and used for dust suppression on mine roads or used directly as

make-up in the extraction process in place of groundwater pumped from the
supply well.
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09.4 Slope stability, erosion control, air quality (fugitive dust control plan), safety
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50 Page 46
Para I

The plan says Earth Energy is in the process of
obtaining an Approval Order from the Division of Air
Quality. Please include a copy of this Approval Order
in the plan once it has been issued. (PBB) Provide
Appendix number and a place holder for the permit to
be inserted (lah)

B

Page 47 in Section 109.4 of the May 9, 2008 2"" draft of the NOI indicated
that EPA had taken over the air permitting issues for this project due to its
location within Tribal Land. Thus, no Utah DAQ Approval Order will be
needed or issued. As was noted previously on that page, the EPA approval
will be placed in Appendix B once it has been obtained. A place holder has
been orovided in the current NOI.

5l Page 42
Para I

Will the valley fill dumps be keyed into the slopes?
(lah)

B

No, Earth Energy does not feel that keying ofthe overburden/interburden
storage areas is needed; from a geotechnical standpoint the design slopes
will be stable as is without this additional measure. Note also that these
features are placed above the steepest portions ofthese drainages. Changes
have been made in multiple locations in the current version of the NO[,
notably in Section 109.4, to provide assurances that stable slopes are being
used.

52 Page 46
all

See comments listed above regarding public safety

0ah) B
The public health and safety subsection in the current version of the NOI
has been edited to eliminate the Division's concerns regarding language
about blastins.

53 Page 46
Bullet 9

Fly rock is bad blasting...the proper blast design has
no fly rock, the use of adequate stemming is the
solution. (lah)

B
Bullet 9 in the public health and safety subsection in the current version of
the NOI has been edited to eliminate the Division's concerns regarding
language about fly rock
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R647-4-110 - Reclamation Plan

110.1 Current & post mining land use

Page 14 of22

Comment
4fr

Sheet/Page
4 Comments From Initial Review

Review
Action

Earth Energy Responses

54 General Exploration cannot be a post mining land use. Closure
plans should be dependent on the area being used as
open spaceArabitat. (BE & lah) B

Page 49 in Section I I 0.2 of the May 9, 2008 2"o draft of the NOI stated
"While recognizing that exploration may occur in the future, the stated
objective of reclamation planning in this NOI is to reclaim the site in order
to provide for future post mining land uses of wildlife habitat and open
space." Thus, as the comment requested, the closure plan already is
dependant upon the area being used as open space/habitat. The reason that
exploration was listed as a potential postmining use of the land after
reclamation is simply to acknowledge that it is a potential future use.
Changes have been made to the current version of the NOI in this portion of
the text to clari$ that no such postmining exploration uses are contemplated
bv Earth Energy themselves.
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110.2 Roads, highwalls, slopes, drainages, pits, etc., reclaimed

Page 15 of22

Comment
4fr

Sheet/Page
t

Comments From Initial Review
Review
Action

Earth Energy Responses

)) Page 50
Para2

"pits (approx 92 acres. ...)" It is unclear which part of
the 92 acres will be back filled, please, submit phasing
as plan view diagrams. (lah)

A
The 93 acres refers to the North (Opening) Pit and West Pit, all of which
will be backfilled (see cross sections in Figures 4a,4b and4c.) Phase maps
showing backfilling of the pits will be prepared as part of the detailed mine
planning; they will be provided to DOGM at that time. It is currently
premature to prepare them because the final pit configurations and detailed
plans cannot be finalized until the high density coring program and core
assays are completed on the proposed mine area. In conceptual terms
however, mining will commence in the "D" bed at the S.W. limit of the
north (opening) pit and will advance north into the "D" bed until a sufficient
bench area is established to begin mining the *C'bed. Overburden/
interburden and produced sand tailings from this threshold opening area of
the North pit will be discharged in the upper reaches of Overburden/
Interburden Storage Area #1. When a sufficient area ofthe North pit has
been depleted of ore, sand tailings will be backhauled to the mine pit for
direct replacement in the mine (onset of concurrent reclamation operations).
Percentages ofoverburden removed ahead ofthe advancing active pit face
may be co-mingled with the replaced sand tailings to minimize discharge to
Overburden/ Interburden Storage Area #land further stabilize the replaced
fill material bv creatins a broader sradation.

110.3 Description of facilities to be left (post mining use)

Comments From Initial Review
Earth Energy Responses

As stated water well is to revert to SITLA. Well is
located on BLM land and other documentation refer to
reverting to BLM. Please clari

Please see response to Comment #48.
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Comment
t

Sheet/Page
! Comments From Initial Review

Review
Action Earth Energy Responses

57 Page 52
Para 3

It is unclear why pipeline construction is "excepf'
from redistribution of topsoil. (PB & lah) B

Please see response to Comment #6. Pipeline reclamation is now handled
under Exnloration Notice #E0 190053.

R647-4-111 - Reclamation Practices

Comment Sheet/Page
E Comments From Initial Review

Review
Action

Earth Energy Responses

58 General The plan says on page 36 that no significant drainages
will be disturbed so none will be reconstructed. The
plan needs to address landform and frnal drainage on
waste dump faces. Please show how waste pile
outslopes and reclaimed pit slopes will be stabilized,
water directed offthe slope, erosion controlled, and
how sediment will be kept from leaving the site. (TM)
According to Plan, the dumps will contain a
significant amount of fine grained material, not just
waste overburden, address how hne grained sediments
will be kept from leaving the site...siltation basins ?,

sediment ponds (lah)

B

Exposed waste dump faces will be protected with coarse/low sediment
potential material, effectively armouring the faces. Initially produced sand

tailings required to be discharged to Overburden/ Interburden Storage Area
#l (prior to direct discharge back to the depleted mine pit) will be placed
within containment "pens" formed by initial placement of coarse

overburden materials. In this manner, resultant waste dump fills end up
being "celled" with a buried internal framework of interlocked coarse

overburden materials. Dumps constructed as a series of interlocking
deposition cells can be made very stable and sequenced effectively as the
waste materials are generated. Section 106.2 nthe current version of the
NOI now contains this additional explanation. Note that this comment
(which remains from DOGM's initial review) was also addressed in the
May 9, 2008 response document, though the current reviewer apparently
did not have access to that.
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R647-4-113 - Suretv

Reclamation:

Review dated July 22,2008 Page 17 of22
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Comment
t

SheeVPage
#

Comments From Initial Review
Review
Action

Earth Energy Responses

60 General This review cannot capture every omission and make a

statement accordingly. It is anticipated that
communications will occur in the interim and the
dialog will provide elaboration on the generalities
made within the scooe of this review. (BE)

A
This comment does not appear to require a response. Note that the DOGM
comments appear to skip from 58 to 60, with no comment #59.

6l General On the sub sections within each category on the cost
estimation, please include the dollar amount. (BE)

Subtotal dollar amounts were included in the surety table in the May 8,

2OO82"d draft of the NOI within each subsection for all categories except
Category l. Subtotal dollar amounts for Category I have been added to the
suretv table in the current version of the NOI.

62 Category l. The spread sheet dollar amount of
$210,627 is different than the category one summary
amount of $263,427. (BE)

This error has been corrected in the suretv table in the current version ofthe
NOI.

63 Page 50 Page 50 of the draft indicates that some of the
demolition activities will require burial. Have these
costs been accounted for? Ifso, an explanation ofthat
should be provided in the spread sheet or within a
suretv summarv narrative. (BE)

The current version of the NOI text has been clarified in regard to items that
will be buried (see response to Comment 65). Because the items will
simply be buried in-place, costs are accounted for in the other tasks such as

ripping, grading and topsoiling. A notation to this effect has been added to
the surefv table.

64 Page 50
Para 5

Page 50 the new text uses the word proposed. Please
remove the use of the word and write the narrative as

thoueh the Division has aoproved. (BE)

The noted occurrence ofthe word "proposed" has been removed from the
current version of the NOI. Further, that word has not been used elsewhere
in the current version of the NOI.

65

4T
^Tl

Page 50
Para 5

The first sentence of the Facilities and Materials
paragraph requires some clarification and requires
specific action outline. When reading it lends the
impression that either burial or dismantling will occur.
In reality dismantling will occur with the exception of
the mentioned burial work. (BE)

The current version of the NOI includes clarifrcations to the noted
paragraph.

co 66p

H6
Although the surety spreadsheet identifies the
equipment used in category one reclamation. It is
extremely helpful to provide the equipment within the
reclamation narrative as well. (BE)

B

A paragraph that lists reclamation equipment has been added to page 56 in
Section 110.2 of the current version of the NOI.
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Comment
4n

Sheet/Page
fr

Comments From Initial Review
Review
Action

Earth Energy Responses

67 Page 5 I
Para I

Page 5 l, the process train indicates process materials
will be drained. Please elaborate on where the
drainage will occur, and explain if the process
materials are hazardous and/or are an impact to public
health and safetv. (BE)

B

The requested elaboration has been added to page 52 in Section I10.2 of the
current version of the NOI. Additional costs have been added to the surety.
Hazardous materials have been previously discussed.

68 General There is indication that there are two process trains. It
appears there are reclamation costs for only one. Page
2 of the sunmary surety draft does not show costs for
two process trains. Please correct and/or explain. (BE )

B

Page 14 in Section 106.2 of the current version of the NOI has been revised
to state that only one process train will be permitted under this NOI.
Additional clarifications to this end have also been made, including
removing the optional Drocess train from Fieure 3.

69 General Please provide the weight ofone cubic yard ofcut up
process train. (BE) A

There is no reason to discuss or calculate the weight ofone cubic yard of
cut up process train. The surety calculation was based upon weight, not
density, and thus its density is irrelevant. No changes have been made to
the NOI narrative or suretv for this comment.

70 Page 49
Para I

Page 49, reclamation activities will involve the
Division. Surety release will not occur until the
Division approves the reclamation work, which
typically requires 'visual inspections'. It may be
helpful to include narrative that indicates the
reclamation activity obligations under the Act and
rules. (BE)

B

Page 56 in Section I10.2 of the current version of the NOI has been revised
to include the requested information.

7l Page 49
Para2

Page 49, during interim and on going reclamation, a
commitrnent should be made that indicates that maps
will be submitted to the Division showing 'active
roads' or a reference that the roads shown on the
reclamation activities map are active during the early
reclamation phases. (BE)

B

A statement has been added to page in Section ofthe current version ofthe
NOI to clarifr that all roads or portions of them remain active during the
early reclamation phases.

72 Genaral What are the road dimensions? (BE)
B

Road dimensions have been added to page 56 in Section I10.2 of the
current version of the NOI.

73>

ffis
General What is the water source for the water truck? (BE)

B
A statement has been added to page 52 in Section 109.4 in the current
version of the NOI to reiterate that Earth Energy will use water from the
water well that will be drilled and for which a water right has been obtained.
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Comment
#

Sheet/Page
Tfr

Comments From Initial Review
Review
Action

Earth Energy Responses

74 Page 49
Para 5

Page 49, correction is required, there is a comment
that indicates that a variance is required for slopes
exceeding 45o. That 45o rule is for highwall
remediation. By rule, slopes are to be regraded to a
stable configuration, and sloped to minimize safety
hazards and erosion while promoting successful
revegetation. Please remove/re-write the comment.
(BE)

B

Page 51, Section 110.2 in the current version of the NOI has been revised to
eliminate the variance reference. Please note that the reference was put in
to the May 9,2008 2nd draft of the NOI specifically because of the
following statement quoted from the Division's Initial Review "It appears

the waste slope angles are greater than 45o, transverse mine sections Wl-El
&W2-82 reclaimed waste slope angles are 60" or greater. Therefore a
highwall variance will be required. (BE)" To clariff, neither the 2no draft
nor the current version of the NOI call for any slopes greater than 45o on
anv feature.

t) Page 49
Para 5

Spelling comment: regarding should be 'regrading',
paee 49. (BE) B

The requested correction has been made.

76 General What is the remaining height of the pits once sand mix
has been placed? (BE) A

The pits will be backfilled, and their backfilled contours are shown in
Fieures 4a-4c.

77 Page 50
Para 3

Page 50, for clarity and to eliminate oversight, please
relocate the comment under the title "DRILL
HOLES', 2ndparagaph about the 'impounding pit'.
(BE)

B
The current NOI has been revised on pages 5l and 52 in Section I 10.2 to
delete the statement from page 5l and insert it on page 52.

78 General If on site burial of facility components occurs, a solid
waste permit may be required. Please make a
statement to that affect. (BE)

B
A statement to this effect has been added to page 52 of Section I10.2 in the
current version of the NOI.

79 Page l/Surety Estimation under items to be removed,
the mine office building is not included. Although
ATCO removes it, please include it in the table and
make that statement there as well. (BE)

B
The offrce building has been added to the surety table in the current version
of the NOI, along with an explanatory comment about its fate.

80

€E

General For clarification purposes, does ATCO remove the
mine office building without any prep work by
operator? Does the mine office building have contents
that must be removed? It is assumed gutting is
required for this building and others. However, there
is no cost. Please explain or include gutting
costs.(BE)

B
Prep work will consist of disconnecting the hoses. Gutting will not be
required, as it is assumed that ATCO will reuse the building at another site.
The surety table in the current version of the NOI now includes this
information.
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Comment
1+t

Sheet/Page
ltt

Comments From Initial Review
Review
Action

Earth Energy Responses

8l General The 'rates and seed mix' sheet shows that labor hourly
rates are onpg629 of the 2008 Means Heavy
Construction Cost Data book. That page is an
overview of'new titles'. Please correct and reference
the risht oases from the book. (BB)

The rate reference from Means has been revised in the current version of the
NOI.

82 General Clarification is required on the bond estimate
summary for the following statements:
Laborers, assumes 4/laborers per crane hour. Ifthere
is a total of 8 crane hours for removal of the water
storage pond liner, then a multiplier (number of
laborers/crane hour) is missing and should be included
before multinlvins bv the dollars/trour. (BE)

B
The missing multiplier has been added to the surety table in the current
version of the NOI.

83 General Please place the cost (hourly/weekly rate) of the crane
on the equipment costs table. (BE) B

The crane rate has been added to the equipment portion of the surety table
in the current version of the NOI. .

84 General Page l/6 of the bond summary worksheet shows a

crane being used for the removal of several items,
however the bourly equipment cost associated with the
water storage pond liner is $55.82. The item to be
removed description specifically states that a crane
will be used. Please clarifu/correct. (BE)

B

A correction has been made to the equipment cost line associated with the
water storage pond liner, in the surety table in the current version of the
NOI. .

85 General Please check subtotal columns, especially the first one
in each sub category. There appears to be consistent
errors. Example, tanks (2\: a9X47.05 : 2305.45, the
cell shows 2290.00. There are more of these errors"
please review and correct. (BE)

B
Summations have been checked and corrected where needed.

86 General What is the basis for the crane hours/laborer hours
p!q1!-ons!!p?_(BE) B

A notation has been added to the surety table in the current version of the
NOI to indicate that the basis is professional iudgment and past experience.

87

.F, D
General Page2 of the bond estimate summary, please use

standard the cost reference number format: NOT: 3l
23.23.18 4700 but 31 23-23.18-4700. (BE)

B
The requested DOGM-preferred punctuation has been used throughout the
surety table in the current version of the NOI.

u 8&d
{JJ(on

General Page2 of the bond estimate summary, Please
reference the $/mile cost of $2.04 @E) A

The $/mile cost was already included at the appropriate line at the base of
the rows which use that rate. No further changes have been made to the
current version of the NOL
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89 General Page2, bond estimate summary, there is a dedicated
water truck, but no costs. Please conect. (BE) B

The water truck is not needed for the Task I components, so that portion of
the table has been removed from the current version of the NOI, rather than
have it included with a $0 cost, as was done in the May 9, 2008 version.

90 Page 2 of bond estimate summary, ripping of concrete
foundation in less than an hour is inaccurate. What is
the concrete thickness? Is the concrete reinforced?
Area is typically square feet and not acres for concrete
ripping/buryinC. (BE)

B

Revisions have been made to the surety table in the current version of the
NOI to increase the time to rip concrete. Notes have been added to indicate
that the concrete thickness is 6 inches and that standard rebar reinforcement
will be used. Acres are the correct unit in this case because the production
rate is acre-based; however, note that total square feet was also listed in the
May 9" 2008 version of the NOI in the heading of the concrete rippins table

9l Why is there just the equipment operator for concrete
ripping? No laborers? No additional equipment?
Please reevaluate these costs. (BE)

A
There are no other laborers planned or needed for this task, nor is there
additional equipment needed. No changes have been made to the current
version of the NOI.

92 Page 3 of the bond estimate summary (2), indicates
61.5 acres will be graded. It is unclear how this
number has been derived from the explanation qiven.

B
All acreage numbers in the bond estimate can easily be tied to features
shown on Figure 2, reclamation treafinents shown on Figure 9, and in tables
in the current version of the NOL

93 page 6/615.1, the monitoring and weed control plan
should be better defrred and should describe
specifically the tasks and actions associated with the
plan. The cost for a second seeding of 100% or
something reasonable. (BE)

Costs have been added to Section 15.l in the bond estimate, along with a

descripion of what the costs can be attributed to.

94 page 6/6 15.1, the costs associated with weed control
should be included. (BE)

Costs have been added to Section 15.1 in the bond estimate, along with a

descrintion of what the costs can be attributed to.
95 page 6/6 15.1, there should be an administrative costs

for reportine/recordine. (BE)
Costs have been added to Section 15.1 in the bond estimate, along with a

description of what the costs can be attributed to.
96 page 6/6 15.1, the cost of gas should be included. (BE) Costs have been added to Section 15.1 in the bond estimate, along with a

descriotion of what the costs can be attributed to.
97 page 6/6 15.1, the number of trips/year should increase

during post mining monitorine. (BE)
Costs have been added to Section l5.l in the bond estimate, along with a
description of what the costs can be attibuted to.

98

*B
page 5/6 12, generul site clean up indicates 3 laborers
will be involved, however the costs are for one
laborer. Please correct. (BE)

B
The correction has been made to the snety table in the current version of
the NOI to provide costs for 3 laborers rather than l.

\oq w General Plan needs a map that clearly defines perimeter of
bonded area 0ah)

A This outline is shown on Figures 2 and9 in the current version of the NOI.

soo<
General Plan needs a map that ties surefy spreadsheet to

physical locations (lah) B
Figures 2,3 and 9 of the current version of the NOI are sufficient to tie
soreadsheet information to phvsical locations.
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l0l General Example surety spread sheet is available from DOGM
flah)

A This comment does not appear to require a response.
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Iuly 22,2008

Barclay Cuthbert
Earth Energy Resources

Suite 740, 404-6 Avenue S. W.
Calgary, Alberta" Canada T2P 0R9

Subjecf Second Review of Notice of Intention to Commence Large Mining Operations. Earth Energy

Resources. PR Springs Mine. M0470090. Task 2386. Uintah Countv. Utah

Dear Mr. Cuthbert:

The Division has completed a review of your Notice of Intention to Commence Large Mining
Operations for the PR Springs Mine, located in Uintah County, Utah, which was received May 9, 2008.

The attached comments will need to be addressed before tentative approval may be granted.

The comments are listed under the applicable Minerals Rule heading; please format your

response in a similar fashion. Please address only those items requested in the attached technical review

by sending replacement pages of the original mining notice using redline and strikeout text, so we can

see what changes have been made. After the notice is determined technically complete and we are

prepared to issue final approval, we will ask that you send us two clean copies of the complete and

iorrected plan. Upon final approval of the permit, we will retum one copy stamped "approved" for your

records.

The Division will suspend further review of the Notice of Intention until your response to this

letter is received. If you have any questions in this regard please contact me at 801-538-5320 or Leslie

Heppler at 801-538-5257. Thank you for your cooperation in completing this permitting action.

Sincerely,

Dana Dean P.E.
Associate Director -Mining

DD:lah:eb
Task # 2386
Attachmenf Review
cc: Will Stokes, SITLA
P:\GROUPSMINERALS\WPM047-UintahM0470090-PRSpringMine\draft\Second rsview-M0470090.doc

APPROVED

sEPlgm
DIV, OIL GAS & MINING
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REVIEW OF NOTICE OF INTENTION TO COMMENCE LARGE MINING OPERATIONS

Earth Energr Resources
PR Springs Mine

M0470090
July 16,2008

General Comments:

Q6mment
11t

Sheet/Page
l+ Comments

Review
Action

I General Based on the content of the submittal, it appears there may be expansions that will
require revisions to the permit in time. Because of the change dynamics, the

submittal should be formatted to easily incorporate into future revisions or
amendments. Further discussion with the Division is suggested. (BE)

2 General It has been noted in the submittal that there maybe additional resource reserves, yet

the plan dose not indicate how an expansion would be incorporated into the plan. Ie
something would have to be rehandled, processing planl the moving of a dump etc.

flah)

It R647-4-104 - Operator's. Surface and Mineral Ownershin

R647-4-105 - M.ans. Drawines & Photosraphs

General Mao Comments

Comment
!t

Sheet/Page
t

Comments
Review
Action

a
J General Once the conditional use permit from Grand County is granted, please include this

as an appendix to the plan. (BE) Provide Appendix number and a place holder for
the permit to be inserted (lah)

Comment
It

Sheet/Page
#

Comments
Review
Action

4 General There is no shown and labeled public access route from nearest highway. (BE)

Snecific Map Comments

Comment
4r

Sheet/Page
++t

Cornments
Review
Action
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Second Review
Page 3 of 10

M0470090
Ju|y22,2008

R647-4-106 - Operation PIan

106.2 Type of operations conducted, mining method, processing etc.

APPRGVED

sEP I e 20ts

DIV OIL GAS & MINING

Comment
t

Sheet/Page
4t

Comments
Review
Action

5 General The below review comments are specific to the identified maps. The items will
require clarification and updates, improvements, or corrections. These should be
made to each of the maps accordingly. Do not assume this information is all-
inclusive as other chanses mav result once claritv is established. (BE & lah)

6 Figure 2 Label permit are4 include pipeline disturbance, include acres to match Bonded acres

0ah)
7 Figure 2 The word proposed mine operations shows several colors of hatching, however none

of them are identified using a key. There is no indication of what they mean. Please
corect. (BE)

8 Figure 2a Include either plan view of feature or more description of where feahre will be used.
Nothing has been included catch basins, sediment ponds, etc (lah)

9 Fieure 2a Overburden should be keved into natural slooe for stabiliw FOS nah)
10 Figure 2b Include either plan view of feature or more description of where feature will be used.

Where will a unlined ditch be used as opposed to a rip rap lined ditch, where will the
berm be used in the plan (lah)

1l Fiswe 3 Define 203 acres listed in text and in bonded area. (lah)

t2 Fieure 3 Label figure 3 - features to be tied to surety bond (lah)
l3 Figure 3 The facilities map should include the dimensions ofthe buildings, ponds, piles etc.

These dimensions can be part of the legend and referenced appropriately. The map
should show roads, including access and haul roads; utilities and power lines (water,
gas, power, telecommunications etc); and drainage confrol devices. (BE) Maximum
size ofthe facilities are needed for bonding calculation purposes. (lah)

T4 Figure
4a.4b.4c.6

FYI only, best if drawn with no vertical exaggeration, best if all x-sections are the
same scale, engineering standards for drawing are lackine 0ah)

15 Figure
4a-4b-4c

Slope angles shown on xsection are inconect. (lah)

l6 Figure 5 As per 105.3.16 A geology map is required, include Geomechanical data; include
orientation ofbedding and structural features include faults, andjoint sets

orientations to demonstrate pit wall stabili8 . Oah)
t7 Figure 5-d There may be related issues within the other figures and more information may be

required. @E)
t8 Figure 5-d Is this figure to remain in the plan? Why is it labeled proprietary & confidential?

flah)
l9 Figure 9 Good regrading plan. Better scale and more detail needed (match to surety bond)

needed flah)
20 General As per 105.3.16 A geology map is required include Geomechanical data; include

orientation ofbedding and structural features include faults, andjoint sets

orientations to demonstrate pit wall stabilitv. Oah)
2l General A map should be submitted that shows adjacent land owners, including access road

from the nearest public state road. @E) As per 105.3.18 County road is not labeled
on Fiqure I as written in text paee 10 oara 5 (lah)

IR - 000188
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July 22,2008

Comment
!tr

Sheet/Page
#

Comments
Review
Action

22 Page ll
oara4

FYI - Caterpillar performance handbook provides ripper performance chart for
dozers based on Seismic Shear Wave Velocities. (left)

23 Page I I
para4

Safety items regarding blasting such as closure distances and times should not be

committed to in the Mine permit., as loading specifics are not known. Give
minimums ormaximum as each apply. (lah)

24 Omission Include posting of sip with Blasting schedules on public roads. (lah)

25 Page 1l
oara4

"Blasting is not expected...." As per Public Safety R6474'109 4. NO FLY WILL
BE TOLERATED ON PTJBLTC ROADS Oah)

26 Page 12
Para 3

Why is the processing procedwe listed under equipment? (lah)

27 Page 13

Para I
Slope stability and Blasting are related, perhaps info should adjacent in text. (lah)

28 Page 13

Para 1

29 Page 14
Para4

Show locations of water retention/storage ponds on a map.(lah)

30 Page 15

Para5&6
It is unclear if slope stability will have an adequate Factor of Safety in the

unconsolidated waste dumps with the increased pore water pressures proposed. (lah)

3l Page 16

Para 6
Most ground water wells have a minimum of 4" of gravel pack around the OD of the

well screen. (lah)

32 Page 17
Para2

ls there any monitoring or gages planned for the pipeline to monitor for leaks? (ah)

JJ Page 17

Para 5
Has there been any triaxial shear tests mn on "discharge sands" to determine

cohesion and ohi ande? 0ah)
34 Page 17, 18

General
General Engineering parameters should be define4 such as FOS's used (lah)

35 Page l8
Para 5

Reference drawing detail for runoff detail. (lah)

36 Page 19
General

Maximum slope angles have been noted for waste piles fuf aqthing noted for pit
slooe ansles nah)

o

106.6 Plan for protecting & redepositing soils

106.8 Depth to groundwater, extent of overburden, geology

APPROVED

sEP r e 20ts

DIV, OIL GAS & MINING

Comment
Jlt

Sheet/Page
4t

Comments
Review
Action

37 Page23

The plan says on page 23 thatsoil will not be salvaged from the water well pad or
the pipeline corridor because these areas are within previously disturbed corridors.

Please explain further. What type of disturbance or corridors are in this area?

(PBB)

IR - 000189
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Commgnl
#

Sheet/Page
l+t

Comments
Review
Action

38 Page 28
omission

No geologic setting is provided for ephemeral spring noted on page29 para 4 (lah)

39 Page 28
Para2

"Geologic Setting" is NOT the correct title for the paragraph (lah)

40 Page 28
oara 3

Add strike and dip, and fault to Figure 5 Qah)

106.9 Location & size of ore, waste, tailings, ponds

Comment
t

Sheet/Page
1+t

Comments
Review
Action

4l General The Division appreciates the efforts of obtaining information to follow DWQ
guidelines fs1 minimize impact of ore and waste stockpiles on groundwater.
Specific design information and control measures should be provided in the plan.
(BE)

42 Page29
Par:a2

Note'baste sand would be nearly dr1y''..page 17 notes discharged sand to contain l0
to 20 percent water (lah)

43 Page29
Para 3

Provide phase maps to show the backfilling of the pit sequence (lah)

44 Page29
Para4

hovide drawing for avoiding ephemeral spring (lah)

45 Page 30
Para 4

Note steel pipeline, elsewhere HDPE is noted (page l7 para l) (lah)

46 Page 30
Para2

Provide drawing for storage pond, include location and design standards Qah)

106.10 Amount of material to be moved

R647-4-107 - Oneration Practices

Comment
4

Sheet/Page
t

Comments
Review
Action

47 General The plan states that there will not be a problem with drainage, and page 20 says,
'Surface water resources will be protected during operations as described above in
Section 107.' There is no section 107 in the plan. The Division requires that the
BMPs to be used on site be described in the plan and a typical drawing submitted of
how the BMP will be installed and a figure showing where on the ground it will be
implemented referencing the BMP. Temporary BMPs are not recommended for
long tenn operations as they are not always maintained. The Division recommends
the use of berrns to direct runoffto small catch basins that can be cleaned out after
storm events, since the maintenance of fhese controls is more predicable. Provide
this additional information. This ensures the proposed confrols will be effective and
there will not be any problems with offsite drainase. OM & lah)

APpnnvrF;i
sEP I I 200s

DIV" OILGAS & MININGIR - 000190



Second Review
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July 22,2008

R647-4-10& Hole Plussine Req uirements

R647-4-109 - Imnact Assessment

109.1 Impacts to surface & groundwater systems

Comment
t

Sheet/Page
11t

Comments
Review
Action

48 Page 3l
Para2

The plan states SITLA?.. .it was my understanding the well will be on BLM land
and also noted on page ofthis report and shown on Figure l. 0ah)

Comment
]tt

Sheet/Page
4t

Comments
Review
Action

49 Page 34
Para2

The plan does reference any sort of sediment control other than BMPs included in
the SWPPP plan by reference. The SWPP needs to be included in the plan when
approved. Since the term BMPs references a large variety of sediment control

devices, the Division requires that the operator specifr what specific BMP controls

are going to be used and a typical desip drawing included in the plan. There is no

reference to any sediment confiols such as sediment ponds, etc. The plan says the

mine is on flat ground in the headwaters of main canyon, infening there is no runoff.
The pits are likely to catch a major amount of drainage from rain and snow, and this

water needs to be factored into the site plan. Therefore, a plan must be provided on

how this runoffwater will be handled operationally both in the pits and running off
waste piles. Please include these plans and designs in the mine plan. (TM) Provide

drawing with hydrology detail. As you have noted on page 34, "the SWPPP will be

added" Provide a nlace holder for the permit to be inserted (lah)

Comment
tlt

Sheet/Page
+Tn

Comments From Initial Review
Review
Action

50 Page 46
Para I

The plan says Earth Energy is in the process of obtaining an Approval Order from
the Division of Air Qualig. Please include a copy of this Approval Order in the

plan once it has been issued. (PBB) Provide Appendix number and a place holder

for the oennit to be inserted 0ah)
5l Page 42

Para I
Will the valley fill dumps be keyed into the slopes? (lah)

52 Page 46
all

See comments listed above regarding public safety (lah)

53 Page46
Bullet 9

Fly rock is bad blasting. ..the proper blast desip has no fly rock, the use of adequate

stemmins is the solution. (lah)

109.4 Slope stability, erosion control, air qualify (fugitive dust control plan), safety

Appftnr,'f;ft
5r.r 1 I 20tF

DIV. OIL GAS & MINING

R647-4-110 - Reclamation Plan
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110.1 Current & post mining land use

110.2 Roads, highwalls, slopes, drainages, pits, etc., reclaimed

110.3 Description of facilities to be left (post mining use)

110.5 Revegetation planting program

R647-4-11 1 - Reclamation Practices

APPROVED

sEPtgm
DIV. OIL GAS & MINING

Comment
4t

Sheet/Page
11t

Commsats From Initial Review
Review
Action

54 General Exploration cannot be a post pining land use. Closure plans should be dependent on

the area being used as open space/habitat. (BE & lah)

Comment
++
i

Sheet/Page
11

Comments From Initial Review
Review
Action

55 Page 50
Para2

"pits (approx 92 acres....)" It is unclear which part of the 92 acres will be back
fille4 please, submit phasing as plan view diagrams. (lah)

Comment
t

Sheet/Page
l1 Comments From Initial Review

Review
Action

56 Page 5l
Para 6

As stated water well is to revert to SITLA. Well is located on BLM land and other

documentation refer to reverting to BLM. Please clari& (lah)

Comment
4t

Sheet/Page
4 Comments From lnitial Review

Review
Action

57 Page 52
Para 3

It is unclear why pipeline construction is "except" from redistribution of topsoil. (PB

& lah)

Comment
1+

Sheet/Page
Comments From Initial Review

Review
Action

58 General The plan says on page 36 that no sigrrificant drainages will be disturbed so none will
be reconstructed. The plan needs to address landform and final drainage on waste

dump faces. Please show how waste pile outslopes and reclaimed pit slopes will be

stabilized, water directed offthe slope, erosion controlle4 and how sediment will be

kept from leaving the site. (TM) According to Plan, the dumps will contain a

significant amount of fine grained material, not just waste overbwden, address how
fine grained sediments will be kept from leaving the site...siltation basins ?,

sediment oonds flah)

R647-4-113 - Suretv

IR - 000192
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M0470090
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Reclamation:

Comment
#

Sheet/Page
11t

Comments From Initial Review
Review
Action

60 General This review cannot capture every omission and make a statement accordingly. It is
anticipated that communications will occw in the interim and the dialog will provide

elaboration on the seneralities made within the scope ofthis review. (BE)

6l General On the sub sections within each category on the cost estimation, please include the

dollar amount. (BE)

62 Category 1. The spread sheet dollar amount of 5210,627 is different than the

catesory one srunmary amount of $263427. (BE)
63 Page 50 Page 50 of the draft indicates that some of the demolition activities will require

burial. Have these costs been accounted for? Ifso, an explanation ofthat should be

orovided in the soread sheet or within a suretv summary narrative. (BE)

64 Page 50
Para 5

Page 50 the new text uses the word proposed. Please remove the use of the word

and write the narrative as thoueh the Division has approved. (BE)

65 Page 50
Para 5

The first sentence ofthe Facilities and Materials paragraph requires some

clarification and requires specific action outline. When reading it lends the

impression that either burial or dismantling will occur. [n realrty dismantling will
occur with the exceotion of the mentioned burial work. (BE)

66 Although the surety spreadsheet identifies the equipment used in category one

reclamation. It is exhemely helpful to provide the equipment within the reclamation
narrative as well. (BE)

67 Page 5l
Para I

Page 51, the process tain indicates process materials will be drained. Please

elaborate on where the drainage will occur, and explain if the process materials are

hazardous and./or are an impact to public health and safe8. (BE)

68 General There is indication that there are two process trains. It appears there are reclamation
costs for only one. Page 2 of the summary surety draft does not show costs for two
process trains. Please corect and/or explain. (BE )

69 General Please provide the weight of one cubic yard of cut up process train. (BE)

70 Page49
Para I

Page 4g,reclamation activities will involve the Division. Surety release will not

occur until the Division approves the reclamation work, which typically requires

'visual inspections'. It may be helpful to include narrative that indicates the

reclarnation activitv oblieations under the Act and rules. (BE)

7l Page49
Para2

Page 49, during interim and on going reclamation, a commitrnent should be made

that indicates that maps will be submitted to the Division showing 'active roads' or a

reference that the roads shown on the reclamation activities map are active during

the earlv reclamation phases. (BE)

72 Genaral What are the road dimensions? @E)
73 General What is the water source for the water truck? @E)
74 Page49

Para 5
Page 49, correction is required, there is a comment that indicates that a variance is

required for slopes exceeding 45o. That 45o rule is for highwall remediation. By
rule, slopes are to be regraded to a stable configuration, and sloped to minimize

safety hazards and erosion while promoting successfrrl revegetation- Please

remove/re-write the comment. (BE)

75 Page49
Para 5

Spelling comment: regarding should be 'regrading', Page 49. (BE)

APPROVED

sEPt9m
DIV OILGAS & MININGIR - 000193
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M0470090
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Comment
#

Sheet/Page
1+t

Comments From Initial Review
Review
Action

76 General What is the remaining height of the pits once sand mix has been placed? (BE)

77 Page 50
Para 3

Page50, for clarity and to eliminate oversight, please relocate the comment under
the title "DRILL HOLES'. 2nd parapraph about tle 'impounding pit'. (BE)

78 General If on site burial of facility components occurs, a solid waste perrnit may be required.
Please make a statement to that affect. (BE)

79 Page l/Surety Estimation under items to be removed, the mine sffiss fuilding is not
included. Although ATCO removes il please include it in the table and make that
statement there as well. (BE)

80 General For clarification purposes, does ATCO remove the mine office building without any
prep work by operator? Does the mine office building have contents that must be

removed? It is assumed gutting is required for this building and others. However,
there is no cost. Please exnlain or include zuttine costs.(BE)

8l General The 'rates and seed mix' sheet shows that labor hourly rates axe on pg 629 of the

2008 Means Heavy Construction Cost Data book. That page is an overview of
'new titles'. Please correct and reference the risht pages from the book. (BE)

82 General Clarification is required on the bond estimate surnmary for the following statements:

Laborers, assumes 4/laborers per crane hour. lfthere is a total of 8 crane hours for
removal of the water storage pond liner, then a multiplier (number of laborers/crane
hour) is missing and should be included before multiplying by the dollarVhour.
(BE)

83 General Please place the cost (hourly/weekly rate) of the crane on the equipment costs table.
(BE)

84 General Page 1/6 of the bond summary worksheet shows a crane being used for the removal
of several items, however the hourly equipment cost associated with the water
storage pond liner is $55.82. The item to be removed description specifically states

that a crane will be used. Please clarifyiconect. (BE)

85 General Please check subtotal columns, especially the first one in each sub category. There
appffrs to be consistent errors. Exanple, tanla (22): 49X47.05:2305.45, the cell
shows 2290.00. There are more of these errors. please review and conect. [BE)

86 General What is the basis for the crane hours/laborer hours relationship? @E)
87 General Page 2 of the bond estimate sunmary, please use standard the cost reference number

format: NOT: 31 23.23.18 4700 but 3123-23.184700. (BE)

88 General Page2 of the bond estimate summary, Please reference the $/mile cost of $2.04 @E)
89 General Page2, bond estimate sunmary, there is a dedicated water truck, but no costs.

Please correct. (BE)

90 Page2 of bond estimate summary, ripping of concrete foundation in less than an

hour is inaccurate. What is the concrete thickness? Is the concrete reinforced? Area
is tvnically square feet and not acres for concrete rippine/buryins. (BE)

9l Why is there just the equipment operator for concrete ripping? No laborers? No
additional equipment? Please reevaluate these costs. (BE)

92 Page 3 of the bond estimate sunmary (2), indicates 61.5 acres will be graded. It is
unclear how this number has been derived from the explanation given.

93 page 616 15.1, the monitoring and weed contol plan should be better defined and

should describe specifically the tasks and actions associated with the plan. The cost

for a second seedine of l00Yo or somethinq reasonable. (BE)

94 page 61615.1, the costs associated with weed control should be included. (BJ)

sEPtgm
DIV. OIL GAS & MINING

IR - 000194
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Comm96
4

Sheet/Page
4t

Comments From Initial Review
Review
Action

95 page 6/6 15.1, there should be an administrative costs for reporting/recording. (BE)

96 page 6/6 15.1, the cost of gas should be included. @E)
97 page 6/6 15.1, the number of trips/year should increase during post mining

monitorine. (BE)
98 page 5/612, general site clean up indicates 3 laborers will be involve4 however the

costs are for one laborer. Please correct. (BE)
99 General Plan needs a map that clearly defines perimeter of bonded area (lah)

100 General Plan needs a map that ties surety spreadsheet to physical locations (lah)

l0l General Example surety spread sheet is available from DOGM (lah)

APPROVHD

sEPl9m
DM OIL GAS & MININGIR - 000195



Linda Matthews

From:
sent:

liect:v
Attachments:

Beth Ericksen [bethericksen@utah.gov]
Thursday, May 15, 2008 2:45 PM
Linda Matthews
Re: Earth Energy PR Spring NOI (M/047/0090)

Beth Ericksen.vcf

Beth Ericksen,vcf
(sls B) 

Hi Lindo,

I hove received the otfochments. You moy hcve to eventuolly follow up with o more formol submitiol. I will keep
you posted. This informotion will get us by for now.

Thonk you for being so prompt.

Beth

Beih Ericksen
Stqte of Utsh
Division of Oil, Gos ond Mining

>> "Linds Motlhews" <lmotthews@ibrenv.com> 05/1512008 2:3.l PM >>>
^rBeth:v
Bosed upon our phone conversotion this morning, I om ottoching Figure 1 for the Eorth Energy PR Spring NOI -

which wos unfortunoiely omitted in the Moy 9, 2008 submi*ol; ond Figure 4b - which wos revised to show the
occurote horizontol to verticol olignment of the recloimed woste dump slope ot 1.5 H:1V. Pleqse occept these
Figures {or ihe Moy 9, 2008 response io the lnitial Review of NOI to Commence Lorge Mining Operotions, Eqrih
Energy Resources, PR Spring Mine (M/047/AA9O\.

Thonk you very much for bringing this lo my ottention.

Regords,
Lindo

Pam - Pleose PRINT to color printer.
Thonk you!

Lindo J. Motthews

ibr environmentol consullonts, inc.
8160 S. Highlond Drive, Sondy, Utoh 84093 Ph. B0l .943.4144 Fox.801.942.1852

APPROVED

sEPt9m

DIV, OIL GAS & MINING
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Linda Matthews

From: Linda Matthews

S- -t: Thursday, May 15, 2008 2:31 PM

'bethericksen @utah. gov';'pamsandberg@utah. gov'

'Barclay Cuthbert'

Subject: Earth Energy PR Spring NOI (M/047/0090)

Attachments: Fig4b Transverse Mine SectionW2-E2.pdf; Figl Location Map Layoutl (1).pdf

Hi Beth:

Bosed upon our phone conversotion this morning, I om ottoching Figure I for the Eorth Energy PR Spring NOI
.which wos unfortunotely omitted in the Moy 9, 2008 submittol; ond Figure 4b - which wos revised to show
'he occurote horizontol to verticol olignment of the recloimed woste dump slope of I .5 H:1V. Pleose occept
'hese Figures for the Moy 9, 2OOB response io the lnitiol Review of NOI to Commence Lorge Mining
Sperotions, Eorfh Energy Resources, PR Spring Mine (M/O47/0090).

lhonk you very much for bringing this to my otfention.

tegords,
-indo

tom - Pleose PRINT to color printer.
l-honk you!

o
)T tir\' ; :.C,r:nl3:r La i .:Cr',,.t : i:.: :'' : s. i r,t.

iroi: S i...1;oiion.i ili';"". '::.-'..,n,j.,. i..ji.,i, c+,.'c-.,

-,)l-,. .:-iOi t):,!.J iti+r+

-.,r:<.'5O | .4...i.;.'. i,)52

APPROT'FD

sEP t9zro
Dtu ott cAS & ft4'NlNc

0t7t2008
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environmental consulta inc.
8160 South Highland Drive . Sandy, Utah 84093 [P] 801.943 '4L44 lFl801.942.1852

May 9, 2008

Susan M. White

Mining Program Coordinator

Minerals Regulatory Program

Utah Division of Oil, Gas and Mining

1594 West North Temple, Suite 1210

Salt Lake City, UT 84114-5801

RE: Response to Review of NOI to Commence Larqe Mininq Operations. Earth Enerqv Resources, PR

Sprinq Mine (M/047/0090)

Dear Ms. White:

This letter is a response to the Division's January 10, 2008 review of Earth Energy Resources' NOI to

Commence Large Mining Operations at the PR Spring Mine. In addition to the responses included in this

letter, red-lined/strikeout pages are provided for the revised pages of the NOI text, JBR is submitting this

response on behalf of Earth Energy Resources, Inc.

General Gomments:

The September 28,2007 NOl (in Section 101.3), as previously submitted to the Division, committed to

comply with and conform to all aspects of the NOl as well as the applicable regulations. This implicitly

includes operation and reclamation practices. The NOI did not include separate sections to address

Operation Practices under R6474-107 or Reclamation Practices under R647-4-111 because, as stated at

R647-4-103, these are not required for NOI's for Large Mining Operations. However, in order to address

this comment, an additionalstatement has been added to the April 2008 NOI that explicitly says that Earth

Energy commits to conform to operation and reclamation practices that are contained within the NOI and

that are required by regulation. Further, Earth Energy plans to comply with all of the relevant rules, and

thus does not agree with the Division that variances would be required for either erosion control or slopes.

The word'proposed'has been omitted from the NOI text and maps; the narrative in the AprilZOOffippOVED
been wriften as ttrough the Division approved this mining operation.

sEP I I AJip
Because there may be expansions that will require revisions to the permit over time, the April 2008 has

been reformatted to easily incorporate into future revisions or amendments due to these changBlUyflh6As & MINING

ln addition to the previous use of a three+ing binder, which inherently facilitates incorporating revisions or

amendments, each major heading within the April 2008 NOl begins on a new page and in other selected

www

CoTporate Office. Sandy, Utah
Medford, Oregon

IR - 000200



locations, artificial page breaks or added spaces are inserted between subsections. These measures will

facilitate the production of future replacement pages that so that they can be incorporated with minimal

effects on pagination.

R647+101 - Filing Requirements and Review PlocEdures

The statement addressing when Earth Energy can begin mining has been rewritten in the April2008 NOlto

acknowledge that the reclamation contract and surety must receive Division approval before mining can

commence.

Earth Energy has clarified text throughout the NOl and revised figure labels to clearly indicate the areas

and activities that would be approved with this plan (and thus subject to bonding). Specifically, the North

(Opening) Pit and the West Pit are both proposed for mining in the NOl. While details on the West Pit

mining are not as well developed as for the North (Opening) Pit, pending coring results, sufficient

assumptions have been made in order to calculate a bond amount for this area. Prior to actual mining of

the West Pit, Earth Energy will submit a Plan Amendment to DOGM with more detailed pit designs for this

area. The South (Phase ll) Pit was included in certain of the September 28, 2007 NOI drawings as a future

(more than five years away)plan; it has been removed from text and drawings in the April2008 NOl.

Earth Energy agrees to notify the adjacent land owners (BLM and SITLA) in writing. Language has been

revised in Section 104.2of the April2008 NOl.

R8*7-+104- Operato(s), Surface and Mineral Owner{s}

DOGM is conect SITLA has the mineral rights to this area. Earth Energy's lease covers ftom the ground surface to

a depth of 500 feet only. Section 104.2 of the NOl has been revised to clariff this.

In this section (104.2),all reference to acreage has been eliminated, and the surface owner is simpty listed

as required. Throughout the NOl, changes have been made to text and mapping to indicate the extent and

acreage of the lease area, the Study Area (which reflects the area over which environmental resources

were described in order to facilitate future NOl amendments as mining operations are proposed to be

expanded), and the Affected Area (which is the same as the disturbed area andlor bonded area).

The Grand County conditional use permit will not be obtained until after Earth Energy receives approvalof

the NOI (the County has indicated that that is their preference). When available, Earth Energy will supply

the Division with a copy of that conditional use permit. A reference to that effect has been added to this

section,

R647+105- ilaps, Drawings & Photographs
APPROVED

sEP I I zflp
GeneralMap Comments

Within the Septemb er 28,2007 Nol, Figure s 1,2,3, 5-d, 6, 7, and 8 all showed streams r3iXi$L-,ffts frJlf 
N|NG

area covered by the specific map. Also within that NOl, Figures 1, 3, 6, and 7 each showed springs as

mapped by the USGS. The only "infrastructure" within the mapped areas is also already shown on these
'^ various figures. In order to highlight water features, the previously included Figure 6, Watersheds Map, has

It
Response to Initial Review of NOI M047/0090 Letter 1110912007 Page 2
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been modified to beiter show streams, USGS-mapped springs, and to also show oiher identified springs

and water right locations (this figure has been renumbered as Figure 7 and re-tifled as Water Features

Map). Section 105,1 has been revised to note that these features are located on the relevant maps in the

April2008 version of the N0l.

The contour interval has been added on all maps in the April 2008 version of the NOl.

The public access route to the PR Spring operation from the nearest highway is shown and labeled on an

inset that has been added to Figure 1 in the April 2008 version of the NOl.

A geotogic map that shows the area geology has been added to the April 2008 version of the NOI as Figure

5. In addition, a geologic cross section that shows the five asphalt sands A-E detail within the Douglas

Creek Member has been added as Figure 6.

Specific Map Comments

The specific comments have been addressed for each of the identified maps, and as required, clarification

and updates, improvements, or corrections were made. Earth Energy understands that the reviewer may

still require other changes.

Figure 2

The 2255.15-acre area that was labeled as NOI Permit Area in Figure 2 of the September 28, 2007 NOI

has been relabeled as "Study Area" to reflect that this area was the subject area for resource descriptions.

This change was also made to all other figures that included this boundary.

Figures 2 and 3 have been combined into a single Figure 2 to provide consistency and to reduce the

DOGM confusion.

The April2008 version of the NOl includes maps that show the mine operations area with necessary detail.

The word proposed has been removed from all figures, and acreages have been removed from maps to

reduce clutter (but are described thoroughly in the text).

Page 6 of the September 28, 2007 nanative was modified to indicate that surface and subsurface facilities

are shown on various figures.

Scale information has been modified and conected.

Figure 2 has been modified to include the southem portion of the lease boundary. lt is now all-

encompassing, showing all boundaries.
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Figure 3

In the September 28, 2007 version of this figure, the haul road acreage was included within the separate

other mine components through which the road travened. In ttre April 2008 NOl, as part of addressing

other DOGM comments, including reducing clutter, all reference to acreage has been removed from

figures. Instead, disturbance is discussed in detail within the NOI text. Further, Figure 3 has been

combined with Figure 2.

Figure 4

This is now Figure 3. Where known, dimensions have been added; however it is key to note that the plant

site and mine plan designs are still in the engineering phase and are somewhat conceptual. When

engineering is complete, Earih Energy will provide additional detailed drawings; at this time, all

disturbances will be confined within the areas stipulated, will be laid out generally as shown, and will not

result in disturbances greater than or significantly different than indicated. The well site and water

line/power cable corridor has been added to various figures, sediment and drainage conkol features have

been added to Figures 2 and 3. Utility lines are not present, oiher than the already noted pipeline corridor

that appears on Figure 2.

As noted above, to reduce map clutter, acreages are not being placed on figures; instead they are given

in the NOltext.

Figure $d
DOGM simply states that "There may be related issues within the other figures and more information may be

required." Earth Energy has no specific response to this item, other than to state that if more information is required,

we will attempt to provide it once we know what is being asked for.

The locations of the three cross sections are now shown on Figure 2. Figures 4a,4b, and 4c provide these

cross sections.

The figure has been revised and a legend has been provided.

Figure 6

The previously included Figure 6, Watersheds Map, has been modified to better show streams, USGS-

mapped springs, and to also show other identified springs and water right locations (this figure has been

renumbered as Figure 7 and retitled as Water Features Map. As with any topographic map, the direction

of water flow is inherent in the drawing without directional areas, particularly in the steep country

represented on this figure. The longest flow path is not relevant to this drawing. Earth Energy does not

feel that it is necessary or appropriate to show vegetation on the map; the figure that follows this Water

Features Map (Figure I Vegetation Map) clearly shows vegetation on a map at the same scale and on the

same base. Other DOGM comments requested that figures be made less congested; unnecessarily adding

to the congestion of this map is not wananted.

Figure I
This figure has been revised to show additional project information.
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Figure 9
Th-is figure now includes contour lines for the reclaimed area, storm water controls, and cross section

locaiions. Springs are the same under both pre-mining and reclamation conditions; see Figure 7 for

locations. The bonded area is the same as the Affected Area, which is ouflined on this figure. Acreage is

provided in the text, so as to not increase congestion.

The various reclamation treatments have been added to this figure.

The volume of topsoil is noted various places in the NOI text; it is not added to the figure in order to

minimize congestion.

Nothing is proposed to be buried during reclamation, thus nothing indicating burial locations is provided on

this figure. (The buried water line will remain during reclamation, and its location is shown.)

105.2 Surface Facilities MaP

At the time of the Septemb er 28,2007 NOl, the location of the water well and associated pipeline were not

known, so they were not shown on any mapping. Now that these locations have been identified, they are

shown on various NOI figures, and are included within the Affected (disturbed, bonded) Area.

O A geology map is now provided as Figure 5. There is no more detailed geologic mapping available.

pit contours have been added to Figure 2. The designed pit perimeter wall is simply meant to reflect the

cut nature of the pit which results in the pit being an impounding structure during operations, as described

in the NOl.

Figure 2 shows the pit and adjacent areas such as the topsoil piles, plant site, and overburden/interburden

storage areas. Earth Energy does not believe that there is anything to indicate that there may be stability

issuei at the adjacent areas of the pit and dumps; this issue is discussed at greater length within this

response letter and the March NOl.

The North (Operating) Pit is shown on various Figures.

R0{7+106- Opention Plan

106.2 Type of operations conducted, mining mehod' processing etc.

Section 106.2 in the April 2008 version of the NOI has been modified to indicate that vegetation would

either be included with soil stockpiles or stockpiled separately for later distribution, so as to add organic

matter and help with surface roughness and soil moisture retention. The NOI text associated with the

reclamation plan has also been modified to describe placement of vegetation slash 0".t. 
OTTRCIVED
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The volume of additional vegetal matter that will be stockpiled alongside, within, or on top of the topsoil

piles is estimated to be 93,170 cubic yards; this quantity has been added to the soil stockpile volume

estimates. lt was conservatively derived by using the hansect-measured ground cover for trees and

shrubs, assuming an average height of 6 feet for trees and 2 feet for shrubs, an average void space of 50

percent, and an average compaction of 50 percent. Some of this slash will be contained within the stored

topsoil, some will be stacked on top of the pile, and some will be used to form the berms around the base of

the topsoil piles. This volume and a description have been added to Section 106.6, where the topsoil pile

storage volumes are given.

Some of the requested information was previously included in Section 106.4 (Nature and Amount of

Materials to be Mined). Additional tonnage and rate information has been added to that section, and has

also been included in this section as requested by DOGM. These two sections now indicate that the

anticipated yearly mined tonnages include:920,000 - 1,200,000 tons of oil sand ore mined peryear and

1,000,000 -1,400,000 tons of overburden/interburden mined per year. They have also been revised to state

that the expected life of the mine is expected to be between 6 and 13 years, depending on the amount of

time the processing equipment is on-stream and the number of process trains employed.

The timing of any planned expansion beyond the initial 62-acres North (Opening) Pit would be dependent

upon many factors, as is typical of a mining operation. Earth Energy's best guess is that the West Pit may

be planned for mining within aboui 5 years after mining is initiated in the North (Opening) Pit. This

information has been added to this section of the NOl.

O The distance from the pit to the processing plant (2,000 feet) has been added to this section of the NOl.

The tar sands stockpile and reserve ore pile refer to the same ore storage area. This amount of material is

not expected to exceed 40,000 yds at any time (as stated in the NOl previously under Section 106.9) and is

typically expected to amount to 30,000 ydl of ore. The material may be stored in one or more piles within

the same area as shown on Figure 3. The dimensions of the pile (or multiple piles) will not exceed 100

yards by 100 yards by 4 yards. This information has been added to Section 106.2 as well as being kept in

106.9.

Since the September 28,2A07 version of the NOI was submitted to the Division, Earth Energy has been

able to define a well location for the water source. An approval to drill a test well at this location has been

obtained from the State Engineers Office, and a right-of-way application is on file with the BLM for the well

and associated pipeline. The location of this test well will hopefully be the location which is ultimately

developed as the water source; it has been added to various NOl figures. The elevation of the test well site

is approximately 8,260 feet; this, as well as additional descriptions of the well, has been added to the April

2008 version of the Nol. A''ROVED
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Now that the well location has been identified, the distance of the pipe run from the well to the site has

been defined to be 12,65A feet. This information, as well as other descriptive information on the pipeline,

has been included in the April 2008 version of the NOl.

Mining will be conducted using a self-contained mobile surface mining machine. Over- and inter'burden

will be removed by conventional drill/blasUmuck or rip/muck methods. Text in Section 106,2 has been

clarified to indicate this. The surety estimate in the April 2008 NOI reflects these statements.

These mining methods will enable the pit design configuration that is shown in NOl figures to be achieved.

A statement to that effect has been added to the discussion on mining methods.

Currently, it is not known if blasting will be required to fracture overburdenlinterburden to facilitate its

removal. This material may be sufficiently friable to allow removal by ripping with dozers. lf blasting is

required, each program will be designed as a controlled blast to minimize fly+ock, vibration, and dust, and

to generate aggregate size conducive for removalfrom the mine area. The drill size, spacing and depth of

blast holes, and frequency of blasting will vary depending upon the situation, but in all cases would be in

accordance with state and federal rutes. Waming signs advising the public of blasting protocols will be

posted at 150-foot intervals along the fence line, placed at all ready access points, and further, as required

by MSHA. Allof this information has been added to the April 2008 NOl, in Sections 106.2 and 109.4.

The mining method approach and general mining plan will be as follows: Initially, overburden will be

removed on five acres of the initial mine site to expose the uppermost layer of oil sand. The surface miner

will then mine through the first layer of oil sand by successively planing 8-10 inches of oil sand per pass.

When the initial layer of oil sand has been mined, the interburden layer will be exposed and this will be

removed to expose the next layer of oil sand. As oil sand mining is taking place with the surface miner, the

conventional mining equipment will be employed for concurrent overburden removal to expose new areas

of the oil sand bed and allow oil sand mining to progress. As sufficient area comes available, the mining

operation will transition to multiple benches of mining, where oil sand mining occurs on the top layer of

newly exposed areas and previously mined areas are excavated to expose the next bed of oil sands.

When all target oil sands beds have been mined and access to newly opened areas is established,

backfilling of the depleted areas will commence. This infonmation has been added to the April 2008 NOI in

Section 106.2.

The statement that the processing site area will be constructed to allow appropriate runoff and minimize

erosion has been elaborated upon to indicate that it will be constructed to be a self-contained area and all

precipitation incident on the site will be collected in the lined water storage pond and used in the extraction

process. Further, the section on pit design now states that all precipitation on the mine pit will collect in the

bottom of ihe pit, elaborating on the previous statement that runoff would be collected in the pit and used in

the process. Runoff from the interburden/overburden storage areas will be controlled in armored (rip-

rapped) channels with energy dissipation at the toes of those features, as now indicated in Section 106.9.

These issues have also been addressed in Sections 109,1 and 109.4. AppROVED
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The section on pit backfill has been expanded to state that the blended solid tails (80-85% sand at 12-150/0

moisture content, 15-2ATo fines at 20% moisture content)will be a relatively plastic materialthat will readily

compact to a load-bearing surface for operation of the haul trucks. The "sand" fraction of the taild can be

characterized as primarily quartz material in the 80-1,000 pm range and the ufines" fraction is the sub€O

pm material comprised of quarE, shale and clays. When the logistics of the mine/truck haul are optimized

in the early stages of operations, it is anticipated that overlinter-burden materials from adjacent removal

operations will be altemately combined (blended) with the sand tails to result in a stable, compact, bulk

replacement material. Thus, rather than layering, the replacement material will be a more homogenous

mixture.

The volume of the north pit is 7,900,000 ydt and approximately 6 million ydr of overburden, interburden,

and tailings (sand and fines) will be replaced in this pit. A bulkage factor of 30% has been applied to the

replaced material, This information has been added to the section on pit backfill in the April 2008 NOl, and

to Section 106.10.

The density of the damp sand is roughly 2,850 lb/yd3. A bulkage factor of 30% has been used in

replacernent volume calculations. The combination of produced sand and produced fines will be mixed

with overburden and interburden materials to create a stable compactable fill. Drainage from this fill will be

comparable to in-situ materials. This information is now included in the pit backfill section of the NOl.

The "sand" fraction of the tails can be characterized as primarily quartz material in the 80-1,000 pm range

(dso = 117 ;rm), and the "fines" fraction is the sub-80 pm (dso = 18 Um) material comprised of quartz, shale

and clays. The particle size range of the mined overburden/interburden will vary from fine to coarse rock

rubble (runof-mine) materials potentially as large as one cubic yard.

106"3 Estimated acre4es disturbed, reclaimed, annually.

Text, tables, and figures in the April 2008 version of the NOl have been revised to be consistent with the

terminology for "pif and "dump" features. The terms now in use are: North (Opening) Pit, West Pit, and

overburden/interburden disposal site

An estimate of the disturbance expected by year has been added to the NOI in Section 106.3.

We do not understand why DOGM is requesting that statements regarding deleterious materials and their

management be included in the acreage section of the NOl. However, we have added a statement to that

section indicating that this subject is described in the NOI in Section 110.4 Treatment, Location, and

Disposition of Deleterious Materials.

106.6 Plan fur protecting & redepositing soils.

As noted in the September 28, 2007 NOI in Section 106.5, Earth Energy's experience during exploration

drilling in the area indicates that actual topsoil depths are generally significantly less than that reported in

the NRCS soil surveys. Therefore a more conservative depth of available material was used to calculate

the topsoil balance in the NOl. However, Earth Energy commits to salvaging available topsoil to whatever
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depths are encountered during stripping. The April 2008 version of the NOI has been modified to reflect a

salvage depth that is greater than was previously assumed, but still less than that available indicated by the

NRCS. While these numbers (6 inches average over the Seeprid-Utso complex and 4 inches average over

the Tosca soils) are now used in the balance calculations and for surety purposes, the actual salvage

depths may be greater or less than these averages, depending upon field conditions. Appropriate text

changes have been made.

Earth Energy agrees to salvage soil where it is available on slopes shallower than or equal to 2H:1V;

appropriate text changes, including revised acreage and volume numbers, have been made.

Including the additional volume of salvaged soil does not require additional topsoil storage areas; as noted

by the Division, height of topsoil piles will be increased instead, but will still be reasonable.

Earth Energy agrees to place topsoil on all disturbed areas during reclamation, with the exception of the 15

acres of topsoil stockpiles, from which topsoil won't have been previously salvaged. Figure I has been

modified to indicate this, and text has been clarified to specify this as well.

The Tosca soils underlying the disturbed area cover 51 acres, as indicated in Section 109.3. 0f this 51

acres, approximately 1B are on slopes steeper than 2H:1V and 33 are on slopes flatter than 2H:1V. These

numbers have been added to this section of the April 2008 version of the NOl. (Numbers in the September

28,2007 NOI were broken down differently because they were based upon 3H:1V cutoff for soil salvage.)

Topsoil will be salvaged with a 631 scraper and a D8 dozer used in combination depending upon the

gradient and the presence of rock,

Topsoil storage areas are located on flat to gently sloping ground along the margins of the disturbed area.

This will minimize haul distance, facilitate isolation and protection of the soil resource, and reduce contact

with storm water run-on from outside the storage footprint. These descriptions have been added to Section

106.6 of the April 2008 version of the NOl.

Earth Energy agrees to place a sign at each topsoil storage area. The signs will read 'Topsoil Storage

Area - Do Not Disturb'. Text has been added to Section 106.6 to reflect this commitment.

Topsoil storage pile berms will be formed using the crushed and compacted woody vegetation that will be

salvaged. These berms will be essentially trapezoidal in cross section: two feet high, wiih a two-foot wide

top width and approximately 1.5H:1V sideslopes. Appropriate descriptions have been added to the NOl.

106.8 kph to gmund water, extent of overburden, geology.

USGS-mapped springs were shown on severalfigures in the September 28, 2007 NOI; these have been

highlighted on the revised watersheds figure (now titled Figure 7 Water Features). Further, springs whose

locations are infened based upon water rights filings are also shown on Figure 7, as are the seeps that

were identified by JBR's wetland specialist and described in Section 109.1. As indicated by that figure,
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none of the USGS-mapped springs are within the 198-acre study area. Three of the springs that are

infened based upon water rights filings are within this 198-acre area, however at least one of these has no

field evidence of a spring (as discussed in further in Section 109.1).

As stated in the September 28, 2007 NOl in this section (106.8) and according to Earth Energy, none of the

Earth Energy exploration holes have encountered groundwater; this statement applies to the 25 exploration

holes drilled in 2005. The first set of wells, drilled under DOGM exploration permit ElA19n52, was located

along Seep Ridge Road south of the County line within Earth Energy's lease area, but just east of the 198-

acre study area. The second set of wells, drilled under fl019/053, was also located along Seep Ridge

Road, spanning the Coung line, and within the eastem part of the 198-acre study area. This location

description has been added to the NOI text in this section, and the maps that were part of the approved

DOGM exploration permits have been added to the Appendix B information that includes corTespondence

on these permits.

ln the area of the opening pit, the strike of the beds is N 200 E, and the dip is 1.2-1.70 NW. The axis of the

San Arroyo fault is known to trend in an East-West orientation, approximately one mile to the north of the

mine area. The strike and dip of the ore beds vary slightly throughout the planned mine area as the host

formations are part of a gentle anticlinal strucfure. This information has been added to Section 106.8 of the

NOt.

106.9 Lmtion & size of ore, waste, tailings, ponds.

As yet, there is no other specific design information and/or control measures for the waste sands or ore

stockpiles, other than that already contained in the NOl. Should further consultations with DWQ via the

Permit-by-Rule request result in additionaldesign measures, DOGM will be informed.

106.10 Amount of material to be moved.

This DOGM comment, regarding sediment control, appears to be mistakenly placed in this section on

amount of material to be moved. The response is included here, however, changes in the NOI have been

made in multiple locations throughout the NOl, including in Section 109.4. Earth Energy commits to

including the SWPPP in the plan once it is complete. Specific BMPs and their locations are now shown on

Figure 2, and include precipitation collection sumps, a retentionistorage pond, armored channels, and

riprapped energy dissipators. As noted, the PR Spring operation is located primarily along a fairly flat

interfluve with little or no up-gradient, off-site runoff flowing onto the site. Precipitation collection sumps are

simply low areas within the working mine pit where precipitation falling directly within the pit perimeter will

drain and collect. The retentionlstorage pond will be located at the low point of the plant site, and will

collect all plant site runoff; it will also be used to store clean reserve process water. All precipitation

collected within the working mine pits and process areas will be used in the process or for dust suppression

on mine and plant roads. Runoff and sediment generated from precipitation falling on the
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overburden/interburden storage areas will be controlled by armoring the "channel" formed by the contact

between the pile and the native slope, and by installing a riprapped energy dissipater at the toe. Typical

design drawings have been added to the NOlon Figure 2a.

R647+107 - Operation Prac{ices

The reference to Section 107 was a misprint and has been corrected. As described in R6474-103, that

section is not required to be addressed in NOls for Large Mining Operations, however the content asked for

in the Section 107 rules is provided in other sections of the NOl. BMPs to be used on site are described

through the April 2008 NOl, including in Section 109.4, figures showing where on the ground BMPs will be

implemented are provided in Figures 2 and 3, and typical BMP drawings are provided in Figure 2a. In all

cases, however, Earth Energy commits in the NOI to maintain all BMPs in operable conditions. As

recommended by the Division, specified BMPs include the use of berms to direct runoff from the plant site

to the water retention/storage pond. This pond will be cleaned of sediments as needed.

R647+109 - lmpact Assmsment

109.1 lmpacts to surface & ground water systems.

All pit walls, including the lower wall side of the North (Opening) Pit are intemally draining and stable.

Therefore, their drainage, runoff potential, and sediment production is not an issue in regard to impacts to

surface and ground water systems. As described throughout the April 2008 NOl, including in Sections

109.1 and 109.4, the pit floor will include precipitation collection sumps, which will collect precipitation, pit

wall runoff, and sediments. This material and water will either remain in the pit or will be hauled out along

with the ore and run through the process system. Upon reclamation, the pit walls will be covered because

the pits will be backfilled as described throughout the NOl. The portions of the upper walls that would

remain exposed if future mining does not occur will be stable and in rock, generating little, if any sediments.

Any such sediments would be retained within the perimeter of the backfilled pit area.

The nanative in this section previously described the potential to impact a seep located within the footprint

of an overburden/interburden storage area, and the management of that impact. There are no other

impacts predicted to any springs or groundwater. A statement to that effect has been added to the April

2008 version of the NOl.

Rather than provide information in the nanative in this section (lmpacts to surface and groundwater

systems) about the sequencing of waste placement, it has been added to Section 106.2 Operations

Description, in the April 2008 NOl. That information states that the blended solid tails (80-85 percent sand

at 12-15 percent moisture content, 15-20 percent fines at 20 percent moisture content) will be a relatively

plastic material that will readily compact to a load-bearing surface for operation of the haul trucks. The
nsand" fraction of the tails can be characterized as the material in the 80-1000 pm range and the 

ufines"

fraction is the sub-80 pm material. When the logistics of the mineitruck haul are optimized in the early

stages of operations, it is anticipated that over/inter-burden materials from adjacent removal operations will
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be alternately combined (blended) with the sand tails to result in a stable, compact, bulk replacement

material.

More information regarding how erosion control of the overburden/interburden storage areas and topsoil

piles will be managed has been added to this and other sections of the NOl. As those sections indicate,

erosion of overburdeniinterburden storage areas will be managed by conholling runoff from the top of the

area, preventing it from running down the outslope and thus eroding it, Runoff from the outslope faces of

the overburden/interburden storage areas will be controlled by armouring placed within the "channel"

formed by the contact between the pile and the native slope, and by installing a riprapped energy dissipater

at the toe. Controlling runoff will minimize sediment production, and the energy dissipators will also serve

as sediment traps, causing at least some of the sediments to drop out. Topsoil storage area erosion will be

managed by placing these features on flat to gently sloping ground along the margins of the mining and

processing areas; protecting them by seeding; and berming their the outer edges for runoff control, using

either topsoil or overburden,

Overburden/interburden/ storage area materials will primarily consist of broken sandstones and shales

mixed with lesser amounts of fines. Grain sizes will vary from fine to coarse rock rubble (run-of-mine)

materials potentially as large as one cubic yard. The coarser materials will typically end up near the toe of

the expanding fills as the dump sites are filled to their maximum capacity, The concentration of coarse

materials at the toe of the fills provides a natural energy dissipater for storm runoff from the faces of the

dumps. As all of the topsoil will be salvaged for final reclamation, only minimal quantities of finegrained

particles will be placed in the dumps. Broken rock material has a very low siltation potential and will

effectively encapsulate the finer material initially placed in the waste dumps. Active slopes will be at the

angle of repose for the dumped materials (1.5-1.7H:1V). When the dumps are filled to capacity, their

exposed faces will be contoured to blend in with adjacent canyon wall slopes (2.5-3H:1V) as indicated on

the Reclaimed Mine Contour Plan (Figure 9). lndicated slopes on cross-sections apply to local slopes only

and do not traverse (span) dumps and pit areas. No reclaimed slopes will be steeper than 300.

Final designs for ditches and/or berms located at the process site can only be produced once final

engineering designs are complete. For the current version of the NOl, Earth Energy provides conceptual

information for these structures, as follows. All ditches will be designed to pass the 1O-year, 24-hour

precipitation event. They will likely be triangular in cross section with side slopes approximately 2H:1V;

depth including freeboard will be less than 2 feet. Berms will generally be 2 feet high, with a one-foot top

width and 1.5H:1V sideslopes.

Except for the very initial stages of operation, the pit will be an impounding strucfure. Therefore, drainage,

runoff potential, and sediment production are not an issue in regard to impacts to surface and ground water

systems. As described throughout the April 2008 NOl, including in Sections 109.1 and 109.4, the pit floor

will include precipitation collection sumps, which will collect precipitation, pit wall runoff, and sediments.

This materiat and water will either remain in the pit or will be hauled out along with the ore and run through

the process system. The precipitation collection sumps are not the type of structures that require specific

engineering or design storm calculations; if the sump is too small, collected water would simply overflow the
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sump but would stilt remain in the pit. lf need be from an operational standpoint, the sump could easily be

enlarged to provide more capacity.

Ditching/berming will be used at the plant site to direct runoff generated on the plant site to a water

collection/retention pond located at the down gradient end of the plant site. These ditches will be designed

to convey runoff from a 1O-year, 24-hour storm event. The collection/retention pond will be used to supply

reserue process water.

As the September 28,2007 NOI previously stated, Earth Energy will prepare a Storm Water Pollution

Prevention Plan as required by the terms of the State of Utah Multi-Sector General Storm Water Permit for

lndustrial Discharges. The April 2008 version of the NOl retains that commitment, and also commits to

appending the SWPPP to the NOI once it is complete.

The April 2008 version of the NOI includes additional information about management of storm water. lt

also explicitly commits to ensuring that BMPs (which would include storm water management structures)

would be maintained in a functionalstate. Further, the Storm Water Pollution Prevention Plan as required

by the terms of the State of Utah Multi-Sector General Storm Water Permit for Industrial Discharges

requires that BMPs be inspected and maintained, and requires quarterly visual monitoring of storm water,

More detailed descriptions of BMPs have been added to the April 2008 version of the NOl, as requested.

The depth to groundwater from the base of the pit is not known. However, using a conservative

assumption ihat the regional water table is 1,500 feet below ground surface (see text in this section of the

NOI for justification for this number), and knowing that at it's deepest point the pit would be approximately

140 feet deep (see text in Section 109.4 of NOI), by subtraction, the depth to groundwater from the base of

the pit can be projected to be 1,300-1,400 feet. A statement to this effect has been added to the April 2008

version of the NOl.

109.2 lm6Js to frreatened & endangered wildlifelhabitat.

The Division is conect. The Mexican spotted owl was listed as a threatened species on 15 April 1993

(USFWS 2007. Mexican Spotted Owl webpage at httpJ/www.fr,rrs.gov/southwest/es/msoi). The text has

been changed to reflect this designation.

It is possible that Mexican spotted owls may move up the canyons from known habitat areas to forage in

areas closer to the mine. There is concunent gas well development in the area, which may have already

acclimated the birds to industrial activities. Conversely, this existing and previous activity may have caused

them to avoid the area already. lf the former, once the mine is in operation, forage within the area affected

by the mining operation would not be available for Mexican Spotted Owl to forage in. This loss would be

temporary, as forage habitat would be reestablished after reclamation occurs. Additional information has

been added to Section 109.2,
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The US Fish and Wildlife Service and the BLM have been consulted regarding the planned use of water for

this operation. The source for this water would be deep groundwater (greater than 1,000 feet). Use of

groundwater that does not have a hydrological connection with surface waters is not considered to be a

depletion under the Upper Colorado River Basin Recovery Program. The BLM has made the

determination (at least in the Uintah Basin area) that water sources deeper than 500 feet do not have such

a connection and thus do not represent a depletion for which mitigation fees are needed.

A lek, known as the Monument Lek, is tocated within the Study Area and approximately 3,000 feet due

north of the initial mine development, but within 100 feet of the active Seep Ridge Road and a buried gas

transmission line. The Seep Ridge Road is cunenily used as a thoroughfare for oil and gas development.

During one visit in Summer, 2007 trucks passed the mine area approximately every 20 minutes. While the

mine has no control over vehicles associated with gas development, during mining, impacts to grouse

strutting on the Monument Lek can be mitigated. Prior to Spring 2009, Earth Energy will coordinate with

DWR to see if the lek has been active in 2008 (it has not been active in recent years). lf active in 2008,

Earth Energy will commit to observe the Monument Lek three times in 2009 during early morning hours

between March 15 and April 15 to see if it is active. During that time interval, they will cease mining

between %hour before to t hour after sunrise, and t hour before to t hour after sunset. lf no grouse are

using the lek after three observations, mining can continue during those hours. lf grouse are found to be

using the lek, the twice-a-day mining cessation will continue until May 15t'. This will be repeated on an

annual basis, if the lek remains active. This commitment has been added to Section 109.2. Further,

reclamation will reestablish the disturbed area to provide potential brood+earing habitat.

109.4 Slope stability, erosion control, air quality (fugitive dust control plan), safe$.

Earth Energy agrees to include a copy of the Approval Order from the Division of Air Quality once it has

been issued.

Earth Energy has consulted with the Utah Division of Wildlife Resources in regard to the design of the

fence between the highwall and the county road. As recommended by that agency, (personal

communication with Brian Williams, DWR Northeast Region), this fence will be between 38 and 48 inches

high, comprised of three or four shands barbed wire, topped with a log rail. It will be anchored with T-

posts. Appropriate changes have been made to the April 2008 version of the NOl.

Earth Energy assumes that the comment is referring to storage volume, locations, and containers from a

safety aspect. As such we have added statements to this section of the April 2008 version of the NOI to

indicate the following. Volumes of material such as product, waste oil, etc. will be periodically removed

from the site as needed so that their allocated storage is not exceeded' container:s stored on-site will be

labeled so that wastes are clearly identified. Salvageable materials and other wastes will be stored at the

plant site within the fenced area. No hazardous materials or hazardous solids wastes will be generated or

used during this operation, thus none will be stored. Liquid hzardous wastes will be stored in an identified
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tank within the tank farm and periodically removed for disposal at an approved facility by local disposal

companies (vacuum trucks). Further, produced sand and fines will typically remain at the facilities site

during the night shift. The following day, the material will be removed and disposed in either waste dumps

or in mine pit reclamation.

Earth Energy has considered that the placement of waming signs will be visible from more than one

location. That is the reason that signs will be placed at 150{oot intervals along the fence line, placed at all

ready access points, and further, as required by MSHA.

Blasting would take place within the confines of the pit and, by design, would not result in material (other

than acceptable levels of fugitive dust) migrating outside the pit. Loose material within the pit will remain in

the pit until it is removed as part of the orderly progression of the mining sequence. Should, by any

unforeseeable event, blasting result in large loose material migrating outside of the pit and outside of the

198-acre affected area, it will be removed immediately. Blasting is not expected to result in fly rock landing

on the adjacent county road. However, during blasting, the road will be closed for 1,000 feet on either site

of the blast site. Flaggers will be posted to accomplish this, and resultant wait time for any travelers would

not be expected to be more than 10-15 minutes. Statements to this effect have been added to the NOI

text.

An ultimate pit mine plan, pit slope design sectors and geotechnical basis, pit dimensions (i.e. width, length,

depth), plan of pit roads, and stockpiles etc. were all previously provided in the NOl. The April 2008 NOI

has added information on annual production sequence, a geologic map with major structures, information

on joint sets and bedding, dump points, and crusher dockets.

Pit wall height and other technical information regarding mine pit construction is included within the NOI

nanative and Figures in a form expanded from what was previously provided.

Pit walls have been designed - and are shown on supporting drawings - with 2H:1V backslopes. In the

September 28,20A7 NOl, the text mistakenly mentioned 1.5H:1V for these slopes, which was an enor and

was inconsistent with the slopes as portrayed on the figures. All text and figure references in the April 2008

version of the NOI conectly reflect Earth Energy's plans to construct all pit slopes at 2H:1V slopes. Use of

this slope represents Earth Energy's desire to facilitate pit reclamation, and to provide conservatively

designed pit wall slopes to compensate for the lack of detailed knowledge regarding the extent of localized

faulting or fracture planes that could cause instabilities. Note that numerous existing road cuts and

excavations in the area (including Earth Energy's 2005 production test pit) are stable with slopes steeper

thanlH:1V. lnthevicinityof theopeningpit,thestrikeof thebedsisatN20oEandthedipisatl.2-1.7o
NW, raising no concems with dip+elated instability. A typical geologic cross-section from the middle of the

opening pit (at Station 715N) has been included in the April 2008 NOl for reference.

Pit walls are designed at a2H:1V slope to prevent rock falls, Back-break near the top rim of the pits will be

controlled or eliminated by smooth hansition grading. Any required blasting along the walls of the pit will be

*f.l'e 2oB
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on the face of the slope. Similar techniques are commonly employed in the construction of rock cuts for

highways, railways and pipelines. ,

Information has been added to Sections 106.2 and 109.4 to state that pit wall slopes will be monitored

regularly for signs of instability. Further, numerous mentions are now made in the NOI that the area will be

managed in accordance with MSHA safety guidelines and the plan.

It is not clear why DOGM believes that the waste slope angles are greater than 45o, and/or that transverse

mine sections W1-E1 & W2-E2 reclaimed waste slope angles are 60o or greater. Neither the September

28,20A7 NOI text nor figures indicated such slope angles. Perhaps the reviewer did not account for the

vertical exaggeration as reflected by the different x and y axis scales. No slopes in the

overburden/interburden storage areas exceed 450. When initially discharged, the angle of repose for the

overlinter-burden is expected to be in the 1.5-1.7H:1V range translating to slope angles in the 300-340

range. Final grading (after the overburdenlinterburden storage areas have been filled to capaci$) will see

the slopes contoured to blend with the adjacent canyon slopes (approx. 2.5-3H:1V). The transverse mine

section Wz-E2indicates a portion of the slope at about 300, but the overall slope would be much flatter than

this, and in any case, does not come close to 45o, much less 60'. Therefore, there does not appear to be

a need to request a variance for slope angle for this project.

R6474110 - Reclamation Plan

General

The statement that the Division notes as missing is not missing. lt was, in fact, contained in the September

28, 2A07 NOI under Section 110.6, which is the proper placement and section following the rules format.

Please refer to the same section in the April 2008 version of the NOl, where this statement remains.

The table requested by the Division showing the acreages to be topsoiled and reseeded has been added to

Section 1 10.5 of the April 2008 version of the NOl.

A new paragraph has been added to the April 2008 version of the NOl, in Section 110.2, to explicitly state

the reclamation objectives. In addition, throughout the reclamation plan section, language has been

clarified and expanded upon so that the Division can more readily understand Earth Energy's objectives.

Section 110.5 of the April 2008 version of the NOI has been revised to describe planned monitoring for

reclamation success and noxious weeds. A paragraph has been added to Section 110.2 to describe other

monitoring that will continue throughout the reclamation period as part of the Storm Water Permit.

In order to ensure an environmentally safe and stable condition for the various wildlife in the area that

meets the objectives of the mined land reclamation act 403-12, Earth Energy has proposed to leave safe,

stable topography; establish native vegetation suitable for habitat; remove man-made structures, including

tanks, ponds, etc.; and cause no degradation or harm to water

Response to Initial Review of NOI M047/0090 Letter 1110912007
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addressed in the NOl, but a blanket statement to this effect has been added to Section 110.1 of the April

2008 version.

Safety will be managed at reclamation by continuing to follow safe operating conditions while using

equipment and continuing to follow the appropriate MSHA guidelines and regulations. A statement to this

effect has been added to Section 110.2.

110.1 Cunent & post mining land use.

Reclamation and closure plans have been developed with the intent of allowing post mining land uses of

open space and wildlife habitat. While future exploration may also be one of the post mining land uses,

Earth Energy acknowledges that reclamation and closure plans will not be based upon that use. The

language in this section of the April 2008 version of the NOl now clarifies this.

fiA.2 Roads, highwalls, slopes, drainages, pib, etc., reclaimed.

Earth Energy agrees to commit to ripping roads to a depth of 24 inches, with ripper shanks placed no more

than 24 inches apart, where depth to bedrock allows. A statement to that effect has been added to the

April2008 version of the NOl.

Earth Energy agrees to maintain on-site roads that are needed throughout the operations, interim

reclamation, and reclamation phases of the project in order to minimize erosion until such time as they are

no longer needed and are fully reclaimed. A statement to that effect has been added to the April 2008

version of the NOl.

Earth Energy has clarified that the reclamation and bond includes reclaiming all roads within the 198-acre

affected area.

It is not clear why DOGM believes that the reclaimed waste slope angles are greater than 45o; perhaps the

reviewer did not account for the vertical exaggeration as reflected by the different x and y axis scales.

Neither the September 28,2007 NOI text nor figures indicated such slope angles. No slopes in the

overburden/interburden storage areas exceed 45o. Final grading (after the overburdenlinterburden storage

areas have been filled to capacity) will see the slopes contoured to blend with the adjacent canyon slopes

(approx. 2.5-3H:1V). The transverse mine section W2-E2 indicates a portion of the slope at about 300, but

the overall slope would be much flatter than this, and in any case, does not come close to 45", much less

60".

During reclamation, erosion will be minimized throughout the area by regrading slopes to gentler angles,

leaving surfaces with roughened micro-topography, and reseeding in a timely fashion. The April 2008 NOI

makes these commitments more apparent.

As stated throughout this response letter and the April 2008 NOl, there will be no slopes left steeper than

2.5:1, thus there is no concem about their long-term stability; with those final slopes, safety hazards are

minimized, vegetation growth will be encouraged, and erosion will be reduced.

APPROVED
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When the final pit is reclaimed, the potential to form a pit water collection area will be eliminated.

The active mining area will be a pit at all times (concave to incident precipitation and run-on). No

operational pit configurations are planned where storm water will be allowed to egress the active mine

workings. please refer to the revised figures in the NOl. Further, the NOl text has been revised to include

a statement that explicitly states this.

110.3 Desuiptbn of hcitities to be lefi {post mining use}.

The water will revert to SITLA once Earth Energy's operations have concluded. The surface facilities

associated with the wellwill remain in ptace and unreclaimed (though the pipeline will be decommissioned

as described). Changes have been made to this section of the April 2008 version of the NOl.

,; 10.4 Desuiption or teatment/disposition of delirious or acid forming material.

This section has been revised in the April 2008 NOl, including eliminating the term "bermo and refening to

secondary containment by reference to the operation description.

110.5 Revqetation planling program.

Earth Energy agrees to provide a roughened surface to retain seed and to enable root penetration. This

will include leaving numerous gouges and rips that will trap seed and moisture and provide erosion and

sediment control. The April 2008 version of the NOI has been modified to show that the surface will be left

very rough.

Additional details for grading and stabilization have been added to the April 2008 NOl. This includes

discussion that the overburden/interburden storage areas will be re-contoured by dump-top rounding and

surface recontouring to create an undulating, roughened surface that will blend with the suffounding terrain.

This will be done with a dozer prior to topsoil placement. Seedbed preparation discussions have also been

expanded to restate the development of a roughened surface.

By regrading the exposed pit walls and the overburdenlinterburden storage areas, several things will be

accomplished: the regulatory requirements final slopes will be met; runoff and erosion considerations will

be minimized; a surface amenable to revegetation will be created; and slopes will blend with the

sunounding topography. As noted, drainage will not be an issue on these regraded areas as there is no

run-on and infiltration capacity will be high on reclaimed slopes. The requested table has been added as

Table 9.

Re[7+111 - Reclamdion Prac{ices

As noted throughout the April 2008 NOl, all reclaimed slopes will be stabilized by regrading to 2.5H:1V or

flatter and leaving them in a very roughened form to maximum infiltration and minimize runoff. lt is

important to note that there will be little to no run-on on these reclaimed surfaces. Further, in regard to the

overburden/interburden storage area slopes, the coarser materials will typically end up near the toe of the

,$f;trRovED
sEP I e 20m

DIV. OIL GAS & MTNING

Response to Initial Review of NOl M047/0090 Lefter 1110912007

IR - 000217



expanding fills as the dump sites are filled to their maximum capacity. The concentration of coarse

materials at the toe of the fills provides a naturat energy dissipater for storm runoff from the faces of the

dumps. The broken rock material has a very low siltation potential and willeffectively encapsulate the finer

material initially placed in the waste dumps.

R0{7+lt2-Variancs
Earth Energy does not believe that there were any comments made in the September 28,2007 NOl, or in

the April 2008 NOl, that indicate that steep slopes will remain. A Division-approved variance is not needed.

R&t?-+ll3- Sure$

Oprations
A list of equipment used during the operational phase was provided in Appendix D of the April 2008 N0l.

Equipment removal costs are included in Appendix E.

Reclamatibn

Earth Energy understands that some of the review comments may be general in scope.

Information on the acres in each reclamation category has been added to the reclamation plan and

provided in the surety Appendix (E).

No drainages will be constructed, therefore no drainages will be reclaimed. The headwaters of two

ephemerat drainages affected by mining will be filled with overburden/interburden storage areas. No

drain age reconstruction will be required during reclamation.

Information on reclamation of the pond has been added to Section 110.2 and Appendix E.

Removalof equipment/materials associated with bitumen storage has been provided in Appendix E.

The costs to remove and dispose of the skid-mounted equipment, power plant, plant office and buildings

are included in Appendix E, and described in Section 110.2.

The cost to remove the lining from the truck loading area is included in Appendix E.

Information has been added to the reclamation plan on how the facilities area will be reclaimed, including

the cost for removing the contents of the tanks and buildings. Detail and references have been added to

Appendix E.

APPROVED
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spreadsheet. Fuel/lubricant removal by truck will be free, as quoted by Tri-State Recycling (307-746-3688)

o APPR.'ED

A fence will be lefl between the Seep Ridge Road and the mine area until the site is ready for bond release, at which

time allfences, gates, and signs willbe removed.

Since the plant site borders the Seep Ridge Road fiere is essentially no access road. During final

reclamation, on-site roads would be deep-ripped to relieve compaction, regraded to blend with site

topography, and seeded. This description is included in Section 110.2, Roads. The reclamation costs are

included in Appendix E.

The costs for topsoil relocation have been revised and are provided in Appendix E.

The pit is backfilled as part of mining, as explained in Section 106.2, Pit Backfill.

Associated disturbance as stated in 109.3, includes ihose disturbances related to mining and processing at

PR Spring mine that are not mining specific and include approximately 15 acres to be disturbed by the plant

site and 24 acres to be disturbed by haul roads. These disturbances will remain unreclaimed for the life-of-

mine.

The clean-up estimate in the original submittal assumed that not all areas of the mine would have loose

trash on them. However, for simplicity's sake the surety now contains a figure that assumes trash removal

is required on all acres of the mine. The surety cost assumes that three laborers would be used to pick up

trash and perform loading work. The cost for a frontend loader and other equipment includes operator

costs. Allassumptions are included in Appendix E.

An estimate of the volume of trash that will be found on the 98-acre site is included in the surety

calculations. See below for definition of trash. Dump fees, and hansport costs to the nearest licensed

landfill, are now included in the reclamation surety, detailed in Appendix E. \

The surety calculations separate 
uTrash" 

from "Demolition debris" and "Hazardous Materials".

"Trash" includes those items that missed the trash can, such as fast food wrappers, loose oil cans that sat

out for a year before being discovered, lids, stray rags, office and food waste, stuff that fell off while loading

skid structures onto the lowboy for removal from the mine, etc. The entire mine will be scoured for trash

prior to preparing the seed bed. All trash collected will be disposed of at a licensed landfill.

"Demolition" and "facilities removal" includes organized demolition and/or removal of all buildings, tanks,

skid structures and the like and has been separated out on the surety spreadsheet. After facilities removal

the site will be checked for any small items (such as stray angle iron, cable, wood, insulation, paper), which

will be treated as trash and removed accordingly.

Removal of "hazardous materials' (such as fuel tank contents) is now listed as a separate task in the surety
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on April 1, 2008. A transport cost has been included to remove remaining contents of the process water,

chemical additive, and cleaning emulsion tanks as these items may not have sufficient re-safe value. Cost

per trip included in the revised surety calculations is based on 176 miles round trip, and $1.56 per mile.

Detail has been added to the description of the building demolition. The distance fom Earth Energy's PR

Spring mine to a licensed facility (Uintah County Landfill on east side of Vernal) is 88 miles. Cost to

transport materials this distance is itemized in the surety calculations, Appendix E.

The tanks and everything else are being transported. The nanative and surety calculations have

been re-worded to make this clearer.

All non-hazardous materials will be disposed of at the Uintah County Landfill.

Demolition debris consists of all buildings, equipment, tanks, etc. from the plant site, and includes

modular office and maintenance buildings, tanks, processing structures, etc. as itemized in the

revised surety calcu lations,

Dump fees are currently $3O/load for a 10-12 yard dump huck, $S0/load for a 35-50 yard dump

truck, and $15/ton for materials brought in on other vehicles, such as trailers. These values are

used and noted in the revised surety calculations.

The precise Means publication used is noted in each bulleted item.

An additional transport fee, based on 629 Means Heavy Construction Cost Data (2008) (31 23

23.18 47Aq for the full 88 miles of haulage is included in the revised surety calculations.

An estimate of the volume of demolition material is included in the sure$ calculations. As noted above,

Demolition material is not considered trash.

The only facilities with foundations are two aluminum-framed, semi-permanent, movable "sprung"

structures (go to http//www.sprung.com/en/index.php for information on these structures, which are in use

at Kennecott Utah Copper). These foundations cover 0.46 acres. Ripping and burial of the concrete is

included as a line item in the revised surety calculations.

Tank contents have re-sale value. Tri State Recycling (307-746-3688) will remove fuel, gasoline, propane,

etc. for free if quantities are over roughly 300 gallons. lf the quantities are less, the company is currently

charging $1.56/mile to remove these smaller quantities of fuels. The surety calculations assume that three

trips would be required to remove remaining contents of the process water, chemical additive, and cleaning

emulsion tanks as these items may not have sufficient re-sale value. The cost per trip included in the

revised surety calculations is based on 176 miles round trip, and $1.56 per mile.

The source of information for the cranes is from the Cost Reference Guide (2008). Cost for the use of a

lowboy trailer is included in the mob/demob costs as this equipment is used to transport dozers, etc. to the

reclamation site. This equipment is then used to haulwaste materials to the Uintah County Landfill. Costs

for this activity is from 629 Means Heavy Equipment Construction Cost Data (2008) 31 23 23J8 4700. This

^:. information has been added to the revised surety calculations.
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A more detailed equipment list is included in the revised surety calculations, and the equipment io be used

is listed under each item.

The facilities to be demolished and buried are described in Section 110.2, All other materials will be

hauled to the Uintah County Landfill.

Tri State Recycling (307-746-3688)will remove fuel, gasoline, propane, etc. as described above.

A more detailed equipment list is included in the revised surety calculations, and the mob/demob. costs

have been revised.

The referenced cost information by equipment type has been added to the surety section.

Unit costs have been reviewed and adjusted as necessary in ihe revised surety calculations.

A list of all faciliiies, generators, pipes, pumps, etc. has been provided and cost of removal is included in

the revised surety calculations, Appendix E.

We look fonriard to your review and consideration of this response and additional information for Earth

Energy's PR Spring N0l.

Thank you.

Reqards,-n

il;,rhlrry
Linda Matthews

JBR Environmental Consultants, Inc.

Cc: Barclay Cuthbert, Earth Energy
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Linda Matthews

From:
.eqnt:

^'

-ttr$3.
v
Attachments:

Paul Baker [paulbaker@utah. gov]
Thursday, January 10,2008 10:27 AM
Linda Matthews
FinalVersion

revl -prsprings-O 1 1 02008.doc

ffi,M
twll.r,:I

revl-prsprings-011
02008.doc (8...' Attoched is whot I think will be the finol version of our PR Springs review. There's not much

difference between this ond the review I sent previously. The most substontive chonge is one I mode in ihe
section on threotened ond endongered species concerning ihe endongered fish of the Upper Colorodo. I

believe I mentioned ihis in our meefing.
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January 10, 2008

Barclay Cuthbert
Earth Energy Resources
Suite 740, 404-6 Avenue S. W.
Calgary, Alberta, Canada T2P 0R9

o

Subject:

Dear Mr. Cuthbert:

The Division has completed its initial of your Notice of Intention to CommenceLarge Mining
Operations for the PR Springs Mine, received September 28,2007. The attached comments will need
to be addressed before tentative approval may be granted.

The comments are listed below under the applicable Minerals Rule heading. Send
replacement pages of the original notice using redline and strikeout text and indicate how these are
to be incorporated into the plan using Form-MR-REV-att found on the Divisions web page. After the
notice is determined technically complete you will be asked to send us two final clean copies, one of
which will be retumed.

The Division requests that submittals are made according to the following format. Notices
and changes should be three hole punched, maps folded and placed in a plastic 8 %by 1l sleeve, and
binders provided for new notices, revisions, applications, or other changes of 30 pages or more
(binders need only be provided once). An additional electronic copy is appreciated. You may request
some proprietary information relating to the location, size, and nature of the mineral deposit to be
kept confidential. Confidential information must be clearly marked and provided in a separate binder.

If you have any questions in this regard please contact me, Tom Munson, Paul Baker or Beth
Ericksen of the Minerals Staff. If you wish to discuss this review, please contact us at your earliest
convenience. Thank you for your cooperation in completing this permitting action.

Sincerely,

Susan M. White
Mining Program Coordinator
Minerals Regulatory Program

SMW:PBB:pb
cc: Will Stokes, SITLA
O:M047-UintahM0470090-PRSpringMine\draft\revl -pnprings4 I I 02008.doc
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o
REVIEW OF NOTICE OF INTENTION TO COMMENCE LARGE MII\ING OPBRATIONS

Earth Energy Resources
PR Springs Mine

M0470090
January 10,2008

General Comments:

The submitted notice does not address nor commit to conform to operation and reclamation practices.
Variances may be required which will require an outline of the method or measure that is consistent with
the Act. Variances related to erosion control and slopes would be necessary. Please look at the nanative
within the impact assessment, as it may be as simple as providing more detail in the mitigation portion of
the narrative. (BE)

The submittal uses the word 'proposed' within the context of the text and maps as well. Omit this word
and write the na:rative as though the Division approved this mining operation. @E)

Based on the content of the submittal, it appears there may be expansions that will require revisions to the
permit in time. Because of the change dynamics, the submittal should be formatted to easily incorporate
into future revisions or amendments. Further discussion with the Division is suggested. (BE)

R647-4-101 - Filins Reouirements and Review Procedures

Page two, number 3, indicates that the company can begin mining when the reclamation contract is
completed and the NOI is approved. This statement is not true in its entirety, and the following applies:
The reclamation contract and surety must receive Division approval before mining can corrmence.
Please re-write that statement. @E)

The mine plan shows a "possible" west pit extension, and Figure 5c contains a foofirote, which states,
"Any Phase tr activities or areas depicted on this drawing are conceptual only and are not currently
proposed under this NOI." On the other hand, Section 1.0.2,pa3e 30, says the mining and reclamation
plan and associated bond estimate are based upon initial North pit mining, the West extension, and
associated disturbances. Please clarifr these comments. Is the west pit part of the proposal? The plan
needs to clearly delineate those activities that would be approved with this plan and those that are
conceptual. (PBB)

The Division recommends that adjacent landowners be notified in writing. (PBB)

R647-4-104 - Onerator's. Surface and Mineral Owncrshin

The minerals ownership section (104.2, page 3) says Earth Energy has a lease but does not say who owns
the mineral rights. From the cover letter, this is understood to be the School and Institutional Trust Lands
Administration (SITLA). Please state the mineral right owner. (PBB)

Page three of the submittal indicates the permit area is 2255 acres with the initial disturbance of 198
acres. The submittal, including the surety calculations contains information pertaining only to 198 acres.
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Further clarification is required since permit area is defined as just an area of land on the approved map,

and to avoid confusion, Operator intent of the use of including this title on the map is requested. Please

label the area "SITLA lease area" instead of permit area. @E)

Once the conditional use permit from Grand Cormty is granted, please include this as an appendix to the
plan. @E)

R647-4-105 - Nlaps. Drawines & Photoeraphs

GeneralMap Comnents

There are no maps that show streams, springs, waterways, and infrastructure. @E)

Please state the contour interval on all maps. (BE)

There is no shown and labeled public access route from nearest highway. (BE)

The narative outlines the area geology, which should be shown on a geologic rnap. In addition to the
geology map, the Division would like to see the five asphalt sands A-E detail within the Douglas Creek
Mernber. @E)

O 
Specific Mao Comments

The below review comments are specific to the identi{ied maps. The items will require clarification and
updates, improvements, or corrections. These should be made to each of the maps accordingly. Do not
assume this information i6 all-inclusive as other changes may result once clarity is established. (BE)

Figure 2:

See comment under R6474.104 -- Operator's. Surface and Mineral Ownership. Figure 2 shows and
labels the NOI permit area as 2255.15 acres, but unless complete information is submitted for this entire
area, the NOI will not be approved for this acreage. Further discussion suggested. (BE)

The word proposed mine operations shows several colors of hatching, however none of them are
identifred using a key. There is no indication of what they mean. Please correct. @E)

The mine operations area should be submitted in a map that shows necessary detail. Some information is
contained in figure 8, please read those comments. (BE)

Please remove the word proposed from the 200-acre mine operation. For consistency, the disturbed area

should be shown as 198 acres. @E and PBB)

Be specific on the number of acres; do not use */- in front of the number. (BE)
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The narative indicates that surface and subsurface facilities are shown on figure 2, however, they are
missing. Please see Page 6 of the narrative. @E)

The narrative indicates that figrne 2 is at a scale of 1 inch: 2083 feet. The bar scale on the map does not
conespond with the map scale. Please make adjustrnents. (BE)

The lease boundary on the bottom portion of the map is omitted (cut-off). It should be all-encompassing
showing all boundaries. (BE)

Fisure 3

The acreage is not shown for the gray mine haul road. Please label. (BE)

Fisure 4

The facilities map should include the dimenSions of the buildings, ponds, piles etc. These dimensions can
be part of the legend and referenced appropriately. The map should show roads, including access and
haul roads; utilities and power lines (water, gas, power, telecommunications etc); and drainage control
devices. (BE)

Note the aoreage on this map. (BE)

Fieure 5-d

There may be related issues within the other figures and more information may be required. (BE)

This figure does not look like a cross section as the narrative indicates. It, however, does show the
location of the cross sections but in addition it includes important information that would not be easily
fotrnd because of its titling under the table of contents. Please consider changing. (BE)

This figure contains a lot of information; it is very congested. Can you adjust or split the map
information in two maps? A legend is required. @E)

Fieure 6

Provide direction of water flow(s), ephemeral stream channels, show the longest flow path, and show
vegetation areas on the watershed map. (BE)

Fieure 8

More information that ftrther clarifies the pit configuration may be required, which may include an
additional map. (BE)

The reclaimed area should show topographic lines, which can be shown in different colors representing
the waste areas and the pit area. They should be labeled and contour intervals identified. If there are any
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storm water conhols, they should be shown as well as drainages, springs, etc. The cross section locations
should be shown as well. Highlight the bonded area on this map as well, and include acreage. @E)

The swety is partially determined by earthwork to be performed in the area. Please show areas that will
be ripped, seeded, and contoured since the plan doesn't include each of these tasks over the entire mea.
(BE)

On this same rnap, perhaps in the legend, indicate the volume of topsoil available. @E)

If materials are going to be buried, show locations. (BE)

t03.2 Surface facilities map
The water well and associated pipeline need to be included as part of the disturbed area and need
to be shown on a map. (PBB)

105.3.16 A geology map is required that identifies faults (strikes and dips), rock types, interbeds,
and predominant joint (bedding and cross joints) orientations to help demonstrate generally stable
pit wall configurations. (BE)

A map should be provided that shows the pit design with contours. It appears from the submitted
maps that the pit may have a tendency to collect water. Please include the designed perimeter
wall as described in the narrative. (BE)

The above-mentioned pit map should show adjacent areas such as the topsoil piles, plant site, and
waste dumps. Based on the outlay, it appears there may be stability issues at the adjacent areas of
the pit and dumps. (BE)

There is an explanation of the north pit on page 27. Pleaseprovide a specific map of this area for
clarity. (BE)

105.3.18
A map should be submitted that shows adjacent land owners. (BE)

R647-4-106 - Operation Plan

106.2 Type of operations conducted, mining method, processing etc.

The plan says (Section 106.2,page 7) that vegetation would be cleared by pushing into piles for
buming. The Division recommends that vegetation be included with soil stockpiles or stockpiled
separately for later distribution. The vegetation adds organic matter and also helps with surface
roughness and soil moisture retention. (PBB)
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Per the above commenL ensure there are volume determinations identified and included which
will increase the volume of the soil stockpiles, or indicate there will be an addition of vegetation
piles separate from the topsoil stockpiles. @E)

The narative provides as an estimated volume of mineable material but more information is
required such as anticipated yearly tonnages mined. In addition, please indicate the expected life
of mine in years. @E)

It is apparent that expansions beyond the initial 62-acre pit are planned. Please provide a date
estimate of when any expansions will occur. (BE)

Provide the distance from the pit to the processing plant in feet or miles. (BE)

Provide the maximum footprint dimensions of the tar sands storage pile and reserve ore pile,
include volumes too. (BE)

The na:rative refers to the water source as being a well. Show the location of the well on one of
the maps and refer to the map in the text including its elevation. (BE)

What is the distance of the pipe run from the well to the site? (BE)

The narrative indicates there will be one of two mining approaches used, and at this time it is
unknown. It will be necessary to amend the plan once the mining method is certain. From a
surety estimation standpoint, assumptions may need to be made that will influence the surety
estimate. @E)

In addition to the above comment, either mining method used should ensure the pit design
configuration as shown can be achieved and a statement should be made to that effect. (BE)

If blasting will occur, then some blasting specifics will be required. (BE)

Provide information about the mining method approach and general mining plan. @E)

The statement that the site area will be constructed to allow appropriate runoff and minimize
erosion requires further elaboration. (BE)

The pit backfill plan requires additional information such as: the thickness of the various layers of
interburden/fines. (BE)

What is the volume of the pit and comparatively, the volume of sand/interburden to be placed
there? (BE)

What is the sand density? Will this material bulk? Will it be compacted when placed in the pit?
Will it drain appropriately? (BE)
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What is the particle size range for the over/interburden and the sand? @E)

106.3 Estimated acreages disturbed, reclaimed, annually.

Table I within the narrative refers to the north pit but figr:re 3 refers to it as initial pit. The table
refers to overburden/interburden disposal site, and figure 3 refers to it as waste dumps. Please
coordinate consistent titling. @E)

Indicate the number of acres that will be disturbed on an ,ilrnual basis. @E)

Please make a statement that no deleterious are on site if that is the case. If not, provide a table
and information identi$ring the materials. Elaborate on how they are managed. @E)

106.6 Plan for protecting & redepositing soils

According to the plan, an average of three inches of soil will be salvaged from 132 acres of the
Seeprid-Utso complex soils. This compares with the soil survey which says topsoil-note this is
topsoil and not just soil--depth ranges from 4-18 inches (although the plan says soils in the mine
area are anticipated to be shallower than stated in the soil survey). An average of two inches of
soil will be salvaged from less steep portions of the Tosca soils. Topsoil in the Tosca soils is
described in the soil survey as being 0-11 inches thick Soils on slopes steeper than 3h:lv will
not be salvaged.
Two to three inches of soil is not adequate for reclamation to the vegetation communities that
exist in this area. The Seeprid-Utso soils, according to the soil survey, Inve 4-6 percent organic
matter which probably qualifies them as Mollisols. These are ideal soils for reclamation, and the
opportunity to salvage these soils and use them in reclamation must not be wasted. The Division
anticipates a minimum of six inches of soil, and possibly twelve inches or more, could be
salvaged from the Seeprid-Utso soils and used in reclamation. The Tosca soils are likely to be
more variable, but the amourt of soil salvaged, where available, should be maximized. If soil
cannot be salvaged from some areas, there should be adequate soil available in others to make up
the shortfall. (PBB)

In most cases, soil can be salvaged from slopes as steep as 2h:lv. Please modiff the plan
accordingly or include a request for a variance from this requirement with appropriate
justification and alternate methods to be used. (PBB)

Soil storage for this increased volume should not be a problem since, t . The amount of soil in the
storage area can be doubled with the depth increasing to just under five feet which is not exkeme,
and2. The operator will be doing concurrent reclamation, which will reduce the amount of soil
needing to be stored atarry one time. (PBB)

Figure 8 shows disturbed areas that will be reclaimed but that will not receive topsoil. This is
logical for the topsoil storage area, but there should be adequate soil available that soil can be
spread over the entire disturbed area (see preceding paragraphs). Please make the appropriate
changes. (PBB)
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How many acres comprise the steepe, slopes of the Tosca soils? (BE)

What equipment will be used to scrape the topsoil? (BE)

Provide a description of the topsoil placement area considering adverse influencing factors. Are
the placement areas on a relatively flat sr:rface? @E)

Consider placing signs at the topsoil areas. (BE)

What are topsoil pile berm materials? Provide basic berm design including materials used. @E)

106.8 Depth to groundwater, extent ofoverburden, geology

The narrative indicates there are nearby springs. Are they located within the project area of 198
acres? More information is needed about the springs including their location on a map. See other
related comments. (BE & TM)

Provide location information of where the exploration drilling occurred. Show on a map to clarif
if necessary. Did any of the 25 holes drilled in 2005 encounter water? @E)

Provide the strike and dips of the mine area and explain any folds and faults in the area. (BE)

106.9 Location & size of ore, waste, tailings, ponds

The Division appreciates the efforts of obtaining information to follow DWQ guidelines for
minimize impact of ore and waste stockpiles on groundwater. Specific design information and
control measures should be provided in the plan. (BE)

106.10 Amount of material to be moved

The plan does reference any sort of sediment control other than BMPs included in the SWPPP
plan by reference. The SWPP needs to be included in the plan when approved. Since the term
BMPs references alatge variety of sediment control devices, the Division requires that the
operator speciff what specific BMP controls are going to be used and a typical design drawing
included in the plan. There is no reference to any sediment controls such as sediment ponds, etc.
The plan says the mine is on flat ground in the headwaters of main canyon, inferring there is no
runoff. The pits are likely to catch a major amount of drainage fromrain and snow, and this
water needs to be factored into the site plan. Therefore, a plan must be provided on how this
runoff water will be handled operationally both in the pits and running off waste piles. Please
include these plans and designs in the mine plan. (TM)

R647-4-107 - Operation Practices

o

APPROVHD

SEPIgztro

DIV" OIL GAS & MINING

IR - 000230



Initial Review
Page 9 of l7
M0470090
January 10,2008

The plan states that there will not be a problem with drainage, and page 20 says, 'Surface water
resources will be protected during operations as described above in Section 107.' There is no
section 107 in the plan. The Division requires that the BMPs to be used on site be described in
the plan and a typical drawing submitted of how the BMP will be installed and a figure showing
where on the ground it will be implemented referencing the BMP. Temporary BMPs are not
recommended for long term operations as they are not always maintained. The Division
recommends the use of berms to direct runoff to small catch basins that can be cleaned out after
storm events, since the maintenance of these controls is more predicable. Provide this additional
information. This ensures the proposed conftols will be effective and there will not be any
problems with offsite drainage. (TM)

R647-4-109 - Impact ASsessment

109.1 Impacts to surface & groundwater systems

The lower wall side of the North pit area toward waste dump #1 is laid out in such a way that
high erosion potential is a concern. The drainage in that area is a concem as well as runoff
potential. How is the pit floor designed to handle any sediment load dtring operations and at
reclamation? (BE)

Provide a narrative that describes impacts to the springs and groundwater and explains
management of those impacts. @E)

Provide information in the narrative about the sequencing of waste placement. @E)

Provide more information regarding how erosion control of the waste dumps and topsoil piles
will be managed. There are detailed comments below. (BE)

Due to the placement location of the waste dumps, more information is needed regarding erosion
control measures to be implemented in these areas. Describe the dump material characteristics;
Figure 5.-b shows the reclaimed waste dump at approximately 400-ft high without slope breaks
and at a steep angle. The combination of these factors may result in high runoff velocity and a
minimal catchment area that may result in failure or impact to streams and ehannels. This same
figure shows the slope at lH:1.5V but the narrative refers to 1.5H:lV. Please refer to comments
under figure 5-b in codunction with this comment. Table 8 uses averages for the native slope
angle, average slope angle of outer dump slope, and the post mine slope, these averages are
within what overall distances? The waste dump slope angles should be calculated independently
and not be part of the north pit and main haul road distances and then used to determine a slope
angle. (BE)

More information is neededregarding the ditch and berm designs among other erosion conhol
measures. Provide material source if applicable, dimensions of berms and ditches along with
designed storm event information. (BE)
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Please explain how erosion, storm water, sediment etc. will be managed within the pit at initial
phase of operations. What are the calculations used to determine the sizing of the storm conhol
structures? (BE)

Does the ditched areas flow to a catchment basin or any drainage catch points? (BE)

A storm water pollution prevention plan is suggested. (BE)

Provide information about management of storm water including monitoring events to ensure all
water confrols are being managed effectively. (BE)

Provide a complete overview of site specific BMP's. @E)

What is the depth to groundwater from the base of the planned excavation? (BE)

109,2 Impacts to threatened & endangered wildlife/habitat

In Section I09.2, page 23, the plan says Mexican spotted owls are not protected by federal law
and that conservation actions may be needed to preclude the need to list them under the
Endangered Species Act. This is not correct. Mexican spotted owls are officially listed as

threatened, and the plan should be modified to reflect this status. (PBB)

The plan says that, according to GIS shape files obtained from the BLM, there is no known
Mexican spotted owl nesting habitat within 1.5 miles of the permit boundary or within three miles
ofthe proposed affected area.

Please discuss whether there is foraging habitat within the project area. If there is, the plan
should discuss potential impacts to the birds and measures that will be taken to mitigate these
impacts. (PBB)

It is expected that the mine will use 116 gallons of water per minute on a 24-hour basis which
equates to approximately 180 acre-feet per year.
Water use is considered to adversely affect the four endangered fish species in the Upper
Colorado River Basin. Please discuss this effect and how it will be mitigated. If this project was
on federal land, mitigation would consist of a one-time payment for the Fish and Wildlife
Service. (PBB)

The plan also discusses sage grouse habitat in the area. This species is not listed as threatened or
, endangered but has been listed as a sensitive species by the Utah Division of Wildlife Resotrces.

In an electronic mail message dated Novemb er l, 2007 , Brian Maxfield, sensitive species
biologist with Wildlife Resources, stated:

The area for the mine will impact brooding and possibly nesting sage-grouse habitat. The
ridge tops on the Book Cliffs are the primary habitat for the sage-grouse. Grouse have
been known to nest and brood-rear in this area.

APPROVED

sEPtgm
DIV OIL GAS & MINING

'o

o
IR - 000232



o
Initial Review
Page 11 of 17

M0470090
January 10,2008

On-site mitigation will be difficult with the natwe of the project. When the mine is in
production grouse will avoid the entire area. They do not tolerate heavy traffic,
buildings, or noise. As you can tell, we know little about the grouse in this area. It is far
from anywhere and lek counts are difficult. No research has been conducted on the

grouse in this area. We have just Started a research project on sage-grouse in the area

(main focus is East Bench - north of this project) but we are tying to expand the study to
include all the sage-grouse in the Book Cliffs area. The more we learn the better we can

help mitigate for projects like this one. If there is a possibility for funding to help with
this research it would be very appreciated. Funding is what is holding the work up.

Rules R6474-109.2 and -109.5 only require impact analyses and mitigation plans for threatened
and endangered species, not for sensitive or other uncoilrmon species. The Division, therefore,
requests that the operator consider the probable impacts to sage grouse from the mine and contact
Wildlife Resources about providing funding for this research as discussed in the e mail messagb.
(PBB)

109.4 Slope stability, erosion control, air quality (fugitive dust control plan), safety

The plan says Earth Energy is in the process of obtaining an Approval Order from the Division of
Air Quality.
Please include a copy of this Approval Order in the plan once it has been issued. (PBB)

The opening pit highwall will be bermed and fenced along the county road.
Please contact the Division of Wildlife Resources for recommended fence designs. (PBB)

Identifr lengths of time and allowed volumes of materials will be left on site before removal.
Indicate that containers will be labeled so wastes are clearly identified. Indicate in the narrative
storage locations of salvageable and hazardous wastes. (BE)

Please consider that the placement of waming signs will be visible from more than one location.
(BE)

If blasting occurs a statement should be included that indicates loose material that migrates will
be removed immediately. (BE)

As an overview, the Division expects an ultimate pit mine plan, annual production sequence, pit
slope design sectors and geotechnical basis, geologic map with major structures, joint sets,

bedding etc., pit dimensions (i.e. width, length, depth), plan of pit roads, dump points, crusher
dockets, stockpiles etc. (BE)

Comments about slope stability have been captured elsewhere within this review. There is limited
information regarding the pit walls height nor is there a design map that incorporates this
information. The profile sections provide some indication, however there a complete pit overview
is missing. (BE)
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Keeping the pit walls at 1.5H:lV will not necessarily maintain stability. Stability is material
dependent and additional design considerations should be made that include a geologic profile
that includes strikes, dips etc. (BE)

Provide information about how rocldalls and backbreak will be managed. This information is

especially important if blasting. (BE)

Information should be included that quarry slopes will be monitored regularly for signs of
instability and that the area will be managed in accordance with MSHA safety guidelines and the
plan. (BE)

It appears the waste slope angles are greater than 45o, transverse mine sections Wl-El &.W2-82
reclaimed waste slope angles are 60o or greater. Therefore a variance will be required. @E)

R647-4-110' Reclamation Plan

General:

There is no statement that reclamation will occur according to state regulations, specifically the Utah
Mined Land Reclamation Act and its associated rules. Please provide this statement. (BE)

Please provide a table that outlines each area, its acres, and the number of acres within the area that will
be revegetated and topsoiled. @E)

The reclamation objectives are not stated very clearly, basic information is provided, but more is needed

in the narrative. (BE)

Provide inforrnation about the monitoring control at reclamation. (BE)

Outline actions that will be implemented to ensure an environmentally safe and stable condition for the

various wildlife in the area that meets the objectives of the mined land reclamation act 40-8-12. (BE)

How will safety be managed at reclamation? (BE)

110.1 Current & post mining land use

Exploration cannot be a post mining land use. Closure plans should be dependent on the area

being used as open space/trabitat. (BE)

110.2 Roads, highwalls, slopes, drainages, pits, etc., reclaimed

According to the plan, onsite roads will be deep ripped.
Please speciff the depth of ripping and the distance between ripper shanks. Roads should be

ripped 24 inches deep with ripper shanks spaced no more than24inches apart. (PBB)
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Roads left while reclamation is occurring will require maintenance to minimize erosion. Please

make such a statement. (BE)

There is a statement that mining may occur in other areas of the permit, but for the sake of this
NOI, indicate that all roads will be reclaimed. The plan can be changed at any time in the future.
(BE)

The reclamation plan indicates slopes will be regraded to a2.5-3:1. or flatter, however the profiles
reveal the waste dumps slopes are greater than 45". (BE)

Tliere are no methods outlined that cover how erosion will be minimized throughout the area.
This information should be included. If there are portions of the NOI that apply to reclamation,
please state that. @E)

There is concern about the slopes in the area and to assure long-term stability, the slopes should
be regraded in such away that safety hazards are minimized and to encourage vegetation growth
while reducing erosion. Please outline a plan that incorporates this information. The reclamation
map is unclear and there is limited information about the long term management and control.
(BE)

The final pit appears as though there is a potential to form a pit water collection area, please
elaborate on how it will be managed. (BE)

There is an area on the upper north west portion of the pit where runoff may occur, and
information should be provided that outlines the management of it although clarification showing
topographic lines may help understand the topography. @E)

110.3 Description of facilities to be left (post mining use)

Will the water well remain upon mine closure? @E)

110.4 Description or treatmenUdisposition of deleterious or acid forming material

Describe the berm design parameters and how they will be managed at final reclamation. (BE)

110.4 Revegetation planting program

Aceording to the plan, the topsoiled surface will be lightiy scarifiedto provide a roughened
surface to retain seed and to enable root penetration.
It is important that the surface be left very rough, and this is often accomplished by a smart,
experienced equipment operator at the time of reclamation. However, the description in the plan
that the topsoiled surface will be 'lightly scarified" is not consistent with the concept of leaving
numerous gouges and rips that will trap seed and moisture and provide erosion and sediment
confrol. Please modiff the plan to show that the surface will be left very rough. (PJB)
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There is no information in the plan that includes grading and stabilization procedr:res and seed

bed preparation for the site. There is indication that once final grading is complete, topsoil will
be placed, but there is no elaboration on procedures used. This information is important and
should be included. (BE)

Describe what you intend to accomplish with grading efforts. How is drainage considered?
Provide a table that includes areas that will be graded, ripped, topsoiled, pocked, etc. Include
acres of each. (BE)

R647-4-l I I - Reclamation Practices

Thg plan says on page 36 that no significant drainages will be disturbed so none will be reconstructed.
The plan needs to address landform and final drainage on waste dump faces. Please show how waste pile
outslopes and reclaimed pit slopes will be stabilized, water directed off the slope, erosion controlled, and

how sediment will be kept from leaving the site. (TM)

R647.4-112 - Variance

There have been comments made within the submittal that indicate that steep slopes will remain. A
Division approved variance must be granted. (BE)

R647-4-113 - Suretv

Operations:

Provide a list of all equipment used in the operational phase. (BE)

Reclermation:

This review cannot capture every omission and make a statement accordingly. It is anticipated that
communications will occur in the interim and the dialog will provide elaboration on the generalities made

within the scope of this review. @E)

The reclamation plan should include the number of acres associated with each reclamation category
within the narrative. (BE)

Please explain how affected drainages will be reclaimed. @E)

Provide information about how the pond will be reclaimed. ( BE)

Wliere is the cost associated with removing any equipments and/or materials associated with the bitumen
storage? (BE)

What is the cost to remove and dispose of all the skid mounted equipment, power plant, plant office and

buildings? (BE)
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What is the cost to remove the lining from the truck loading area? @E)

Information is required on how the facilities area will be reclaimed. Including the cost for removing the

contents of the tan}s and buildings (if applicable). (BE)

Overall, the surety bond estimate lacks detail in the form of reference and other factors such as production
rate, any correction factors, material densities, average distances, terain grade. (BE)

There should be costs associated with the removal of gates, signs, fencing unless they are to remain in
place after reclamation. (BE)

Costs are not provided for reclamation of roads. Please provide. (BE)

Detail the costs for topsoil relocation to demonstrate $1.62/yd' . (np)

Where are the costs to backfill the pit with fines/interburden? (BE)

Cost Summary 9.2, Explain and describe associated disturbance. @E)

Justifu the statement 'estimate five out of fifteen acres for clean up'. How and what contributes to this
estimate? Where is the amount of $75lacre for trash removal obtained? There is no reference in the Cost

Summary. The same applies to the loading/trucking. There is an estimate for number of trips, but the

trash must be gathered and loaded on the equipment. There are no costs for that work including costs for
workers to perform the loading work. In addition, there is no information about the vehicles used in the

Cost Estimate; one has to refer back to the text to see what equipment is being used. What is the quantity
of trash (and your definition of trash)? There is no indication of dump fees. Generally speaking, these

estimations are too vague. (BE)

In continuation of the above comment, the surety narrative includes cleaning and demolition within the
trash category, so does the definition of trash consist of cleaning and demolition in addition to regular
trash? (BE)

The building dernolition lacks appropriate detail. What is the distance in miles to the 'licensed facility'?
Why are the tanks only being transported to a facility? Where and how will the demolished materials be
disposed ofl What does the demolished debris consist of (metal, siding, gypsum etc)? What are the dump

fees? There is a reference to 'Means 200'7' , which Means publication is being used? There are several
and the one used should be referenced. If Heavy Construction Cost Data manual 2007 was used, there is
only an allowance for a 20-mile haul within the reference used in the Cost Summary. It is suspected that
the haul distance is greater than 20 miles. Confirmation or additional information is needed. (BE)

What is the estimated volume of the demolished material and is demolished material considered trash (see

above related comment)? @E)
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Do the facilities have foundations? Information must be provided and made clear. If there are any
formdations or concrete pads, a table must be provided with dimensions included thickness and volume.
The costs should be determined that includes break-up the concrete and the disposal of it. (BE)

The tank and building demolition lacks information about costs to remove the contents. (BE)

Is it true that a crane can be rented for only 3 days? What is the daily rate and where has the rate been

obtained? This statement applies to the lowboy as well. Why is the lowboy rate on a per load basis and
the crane on a per day basis? Provide source and cost information. (BE)

The statement in the surety narrative that other equipment will be available as needed, is not acceptable.
Identi$ the equipment, its application and possible scenarios of when it will be needed. (BE)

There is a reference that some of the demolished material will be btried, but the narrative does not
identi$ what is going to be buried, nor is there any elaboration on the method of the materials buried or
where the burial will take place. There is no volume ofburied materials stated estimated either. @E)

There arc 22 tanls, but there is no information regarding how the contents will be handled or where they
will be emptied. (BE)

The equipment list has no basis for $2000/pc of equipment for mob/demob. Where is the cost for the
lowboy on the equipment list? If it is contracted out, then the costs listed that involve the use of the
lowboy should indicate that it includes the mob and demob. In addition, the lowboy should be on the
equipment list and reference that the mob/demob is included in the contractor statement (if that is even
the case). What size crane and track hoe will be used? (BE)

There is no referenced cost information by equipment type. This information is required with a reference.
(BE)

Part 6 of the surety narrative indicates the cost for clean up, demolition and struchre removal, however
the stated cost of 0.30 per cubic yard should be 0.30/cubicfoot. There are other sections in the narrative
that use these incorrect units and they should be corrected. (BE)

What are the infrastructure removal costs? It is expected there are costs associated with the removal of
generators, pipes, pumps, gates and signs etc. They must be listed and show costs. Part 9.1 of the surety
estimate show $0 removal for gates and signs, there should be a cost shown for removal. (BE)
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September 78"20A7

Ms. Susan White, Mining Program Coordinator
Department of Natural Resources
Utah Divisionof Oil, Gas and Mining
P"O. Box 145801
Salt Lake City, Utah 841l4-580t

RE: Earth Enerry Resources,Inc. Notice of fntent to Commence Large Ivlining Operetions,
PR SpringMine

Dear Susan:

Enclosed is Earth Energy Resource's Notice of Intent to begin tar sand mining and processing
operations at the PR Spring Mine, Uintah and Grand Counties, Utah. Perthe requirements of Form
MR-LMO, the initial submission fee of $850 ($1,000 fee less $150 fee previously tendered for small
mine permit 51019/059) rvill be fonvarded by mail today from our oflices in Calgary. By my
signature belolv, I hereby certifu that the infbrmation in the enclosed Notice is true and correct as of
the time of this submittal. Confidential intbrmation is included in this Notice, and is labelled as such.

We look forward to your review and *ould like to meet rvith you sometime in mid-October to
discuss your initial questions or concems regarding the proposed operations. We rvill be in contact
with you to schedule an October meeting.

If you have any questions, feel free to give me a call at 403.233.9366. Thank you.

Yours truly,
Earth Energy Resources, Inc.

5.";r, {- JW
Barclay Cuthbert
Vice President

Enclosure

Suite*7{0.4S1-6.A,venueS.W.,Calgary',ABT2P0R9Canada Oftice:{lil.li-].}i{:6Far{ti.!6(fipFROVED
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environmental consultants, inc. wWw.Jbrenv.com

o

8160 S. Highland Drive . Sandy, Utah 84093 r [P] 801.943.4L44 r [F] 801.942.t852

August 28,2OOG

U.S. Fish andWildlife Service
Utah Field Office - EcologicalServices
Attn.: Betsy Henmann
2369 West Orton Circle
West Valiey City, UT 84119

Dear Ms. Henmann:

Earth Energy Res6urces lnc. is proposing to mine and procebs tar sand deposits within
an area of approximately 6,000 acres, curently under lease from the State of Utah's
School and Institutional Trust Lands Administration (SITLA). The project area is located
at the southern extent of Seep Ridge in Uintah and Grand Counties, on the east edge of
R 23 E (see enclosed map). The initial development area would encompaSs about 500
acres, with approximately 50 acres of propgsed active disturbance at any one time.

We request that your office provide a site specific list of endangered, threatened, and
candidate species and any known occurrences for Earth Energy Resources Inc.'s
planned tar sands mining operation location delineated above.

The information you provide will be used to assist us in complying with the Endangered
Species Act and in preparing a Notice of Intention to Commence Large Mining
Operations. We appreciate your time and effort in dealing with this request. lf you have
any questions, please contact me at (801) 9434144"

Sincerely,

/1Lr,,e^@
Linda Matthews
JBR Environmentq! Consultants, lnc.

enclosures - map
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Linda J. Matthews
JBR Environmental Consultants, Inc.
8100 S. HighlandDrive
Sandy, IJI 84003

Dear Ms. Matthews:

Enclosed please find two copies of the report entitled "Class I Literature Review and Class III
Inventory of Earttr Energy Resources, Inc.'s PR Spring Oil Sand Project in Uintah and Grand

Counties, Utah." The Class I literature search indicated that l7 previous cultural resource

inventorieswereconducted intheEER's. Lease Arearesultedinthe documentationofone ineligible
lithic scatter (42Un1788). The Class trI inventory of EER's PR Spring Oil Sand Mine resulted in
no previously documented sites. Hence archaeological clearance is recommended for this

undertaking.

We appreciate the opporhrnity in providing consulting services for this proj ect. We have sent a PDF

and \MORD version documents of the repod to you.

Sincerely,

fle'|, €+l/b4t^7
J%ki Mootgo-."y
hoject Archaeologist
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Evaluated Commentxtrtrnnnnnxtrnn

This was a routine inspection. I had never been to the site and decided to inspect it since it is in a
remote location and Iwas in the area.

fnspection Summary:
9. Soils
The operator has salvaged and stockpiled soils ftom some of the disturbed area but not all. Photo 5

showJ an area southeast and downhiil of the pit. Since vegetation is protnrding tlrough the

overburden, it is apparent the soil was not removed. There dre other similar areas, but there are also

places where the operator has stockpiled soil (Photos 6 and 7).

12. Other
There are several pieces of equipment on site, and I don't knowwhat most of them are. In the

background on the left side of Photo 3 are threelanks in an unlined bermed area.

Conclusions and Recommendations: :.. .

I believe the operator has stockpiled enough soil to reclaim the distr:rbed area; birt if additional.area is

distr:r.be4 the,operatorshould elrsure that soil is salvaged. Soil iq:the area is wpll developed with a
fair arioitrt cif org:inic'riratter, aird it should not be wasted.

.

Ifpetoleum products are to be stored in the tanks, the berrred area shouid be lined.
11594 West Nortb Templq Suitc 12f0, PO Box 14580t j Salt kk; City, UT 84t l+5801

Jtephooe 
(S0l) 538-5340. facsimilc (801) 359-394O.TIY (SO1) 538-?458. wwrr,.osrn-utallsot, fi l: r: t'n n" '
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State of Utah
DEPARTMENT OF' NATT]RAL RES OURCES
Division of Oil, Gas & Mining

MICIIAELR STYLER IOHNR" BAZA
Erccufrie Direcnr DivisionDirecbr

fnspection Report
Minerals Regulatory Program

Report Date November 1'5, 2006

o

Mine Name: Leonard Murphy
Operator Name: Earth Energy Resources

Inspector(s): Paul Baker
Other Participants: None
Mine Status: Inaotive at present

Elements of Inspection

1. Permits, Revisions, Transfer, Bonds
2. Public Safety (shaf,ts, adits, trash, signs, highwalls)
3. Protection of Drainages / Erosion Contol
4. Deleterious Material
5. Roads (maintenance, surfacing dust contol, safety)
6. Concurrent Reclarrration

9. Soils '.. .'. ..' . :'
10. Revegetation'
tl. Air Quality
12. Other

Purpose offnspection:

supervisorMg'

Permit number: M0190059
Inspecffon Date: October 12,2006
Timq 3:00-3:50PM

Weather: Mostly cloudy, 30's, some

snow in protected areas

DN
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Inspection Date: October 31, 2006; Report Date: November 15, 2006
Page2of2
M0190059

I used a GPS unit to map the mine area, and a copy of this map is attaohed. There are two short
acoess roads that should be included as part of the disturbed area. The main part of the mine area is
3.59 acres. With the roads included the total disturbed is unlikely to exceed four acres.

rnsoector's sicnature UL f { [
u,lr,ELrvr lvrsr4,qre Ut\ rc o"r.. ttl t G (o {e

PBB:pb
cq Barclay Cuthberl Earth Energy

Will Stokes, SITLA
Afracbmenh GPS & Photos
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ATTACHMENT
Photographs

M0190059, Leonard Murphy Mine' Earth Enerry
Dated: October 3I, 2006; Dated: November 15, 2006

Photo 1. The uiine pit on the southeast side ofthe disturbed area-

Some of the processing facilities can be seen on the lefl
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=zz This photo atrd Photos 3 and 4 show some of ttre facilities.
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M0190059, Leonard Murphy Miae
Inspcctisn Date: Oabber 31, 2006; Rcport Date: November 15, 2006

Photo 5. Thls shows an area on the outslope ofthe pit Since
vegetation is protruding from ulder the overburden, it does not
appear soil was salvaged from tbls area.

Photo 6. Ihis photo and Photo 7 show areas on the northwest slde of
the disturbed area where it appears soil has been stockpiled or
rvlndrowed.
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Grand Gounty Gonditional Use Permit

APPROVHN

sEP I I 20N

DM OILGAS & IVIINING

IR - 000247



Uintah Gounty Gonditional Use Permit
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UINTAH
IN T}IE MATTER OF:

FINDINGS OF FACT, STATEMENTOF LAW
AI'ID RECOMMENDATTON

Facts

l. On May 16,2007 Earth Energy Resources, Inc. appeared before the Uintah County
Plarrning Comrnission requesting a Conditional Use Permit (CUP) to allow a tar sands

mining and processing facility at Range 23E, Township l55, Sections 35 & 36 in Uintatr
2. Property is zoned MG-I.
3. A tar sands inining and procesising facitity is a conditional use in the MG-l Zoqing

. District.
4. The property is abodt 3,440 acres with about 200 acres being used for this purposq.

5. Meeting rlas advertis€d in the Vemal Express and Uintah Basin Standard, posted on the Uintah
County website & posted in tlree (3) public places.

6. The Uintatr County Planning Department has not received any corsnents from the public in
rcgards tb this CUP,

Decision and conditions issaed

We, the Uintatr County Plaruriirg Commission on May 16,2007, do hereby recommend to the

Uintah County Cornmission APPROVAL of this Conditional Use Permit, for Applicant Eartb Energr
Resources to use the property cunently known as or descn'bed as Sectlons 35 & 36, Torvnship 15

South, Range 23 East, Ulntah County, for the following purpose: to operate a tar sands mining and
proccssing facilitl.

Due to the uniqrie characteristics of the use ofthe property or the potential impact on the county,
sundundingneighbon or adjacent land, to mitigateorelirninate the detrimenal impacts and forprotection
of adjacent properties and the public welfare (see Sections 17.76,010, 17.76.A4A, and 17.76.050 of the
Uintali Courity Planniirg and Zoning Ordinance), we hereby find ii neceS:;ary to and do hereby impose fhe
follo{uing conditions, which must be complied with to establish and continue the use:

l. All tar and mining agency regulations and applicable laws and reclamation regulations
imposed by DOGAIvI musl be followed.

COUNTY PLANNING COMMISSION
rffitffi
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FINOINGS OF FACT, STATEMENTOF LAW
ATII D RECOIIIME NDATION

Applicahle Law

'o APPROVED
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UINTAH COUNTY PLANNING COMMISSION

IN THC MAiTER OF:

I 7.76.060 Determindtion.

A. The planriing commission may deny or penhit a conditional use to be located within any zone
in *'hich the particular conditional use is listed. In authorizing any conditional use, the planning
commissicln shall itnpose such requirements and conditions necessary for the protection of
adjacent properties and the public welfare.
B. The Uintah County zoning administrator may permit or deny applications for home
occupations in accordance with the regulations contained herein. The zoning ddrninistrator may
foiward any application to the planning commissiort for a ddcision.

Decision

On May 16,2007,in light of the Finding of Fact and Statenrent of Law, the Uintah County Planning
Commission recomrnended APPROVAL ofthe CUP, withthe abovementioned stipulations, to the
Uintlrh County Commission.

We, the Uintah County Commission on May 21,2007, do hereby APPROVE this Conditional Use Permit,
for Applicant Earth Enerry Resources with the above meRtioned stipulatibns.

IR - 000250



t,

Division of Water Quality Gorrespondence

APPHOVED

sEPrgm
DIV. OIL GAS & MINING

IR - 000251



t(t\ \l lil \l'\\l\\ IR
I r.. . tt1t.,

(;.\R\ HF.RRTiRT

/ i. Jir r:.ir:! (;.1 ( r't'..^-.
-v

State of L'tah

Department of
Environmental Quality

Rtih:rrd \\' Sprott
Ltt't ilnr( I)trtt lt't

l)t\ lsl()\ ()F $ iTER Qr .{t-tT\
\\'.rherL lhkrr.FE

Ihrc,rtn'

I'larch +.l{t{}tt

Mr. Barclly Cuthbert
Earth Energl' Resources- lnc.
Suite 7{0. +0-l - 6'h Avenue S\V
Calgarl. Alberta- Canada TIP llRg

Subject: PR Spring Tar Sands Project. ['intuh and Grand Counties. t'tah
Ground Water Discharee Permit-B t'-Rule

Dcar Mr. ('uthhert:

The Dirision of Water Quality'(D$'Q) hrs reric*ed the information suLrmitted h1'

JBR Environmental Consultants. Inc. on Februarl' ll. l{X}8 requesting ground s'ater

dischar*se permit-hy-rule for the proposed Earth Energl' Resources. lnc. PR Sprin-r

tar sands project. The proposed operation consists sfcrpen-pit rnining oftar sands.

ertraction of bitumen. and disptrsal of tailin-es and $ ilste rock.

Belos' are s€\'c-ral relevant factors for deterrninin-e s hether the proposed operation
n ill have t cle ninintis et'fect on ground $'ater qualit)' or beneficial uses ot: ground
\\'ater resources.

l. Based on Material Safetl' Duta Sheets and other information that !'ou scnt to
DWQ in January 1007. rhe reagent to be used for biturnen ertraction is -eeneralll'
non-toxic and r.olatile. and most of it rvill be recovered and recycled in the

e.\trlction process. (Because the extracrion process is proprietary ut this tinre.
this reagent will not be iden'tit'ied in public documents.)

Bitumen e.\traction rvill be done using tanks and equipment at the processing

tacility located at the mine site. and no impoundmeRts or process u'ater ponds

are planned. Ilost ofthe rvater used in the process rvill be recorered and

recl'cled.

Processed tailings rvill not tre free-draining and s'ill ltave moisture content in the

t0 to lo percent range. The tailings n'ill not contain an1' added constituents that

are Rot present naturally.' in the rock. other than trace amounts of the rcagent

used lbr bitumen extrilction. Anallsis of proc'essed tailin-ss using the S;"nthetic
Precipitation Lrachate Procedure indicates that leachate derited from the

tailings by natural precipitation s ould have nondctectatrle levels of volatile and

semi-r'olatile organic compounds. Unprocessed tar sands and processed tailings
rvere anall'zed using the To.xicity Charucteristic Leaching Procedure (TCLPt
rvith an extraction process thut uses a much lorver pH than is likell' to occur at

the mine site. Anal-vtical results indicate that TCLP metuls rvould not be

leached from the tailin-es at detectable lerels except for barium. rvhich rvas

detected at levels belorv the Litah ground rvater quality standard of 2.0

milli-erams per liter (Table I of UAC 317{). Based on these data. the tailings
s,ill be disposed by backfilling into the mine pit.

188 Strth l16(l \\'c\r . t'0 Brrr lJ-r8?(t. Sah takc ('ir1. t'T rt+l lJ-l$;O . lhonc t 8()l r 5i$-61{6 . fin tS(ll r 5lll-6lll0 AP PROVED
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Mr, Barclal Cuthlrert
L'Iarch 4.2{ru8
Page 2

4. The uppennost geologic formations at the site are the Parachute Creek and Douglas Creek
lv{embers of the Green River Formation, rvhich consist of fluvialdeltaic and lacustrine*leltaic
deposiis of claystone, siltstone, fine-grained sandstone, and limestone. The Parachute Creek
Member outcrops oyer most of the Earth Energy lease and is the 0 to 50-foot thick overburden
above the tar sand deposits of the Douglas Creek *{ember. Shallow ground water at the site is not
part ofa regional aquifer but occurs in localized laterally discontinuous perched sandstone lenses

of the Douglas Creek Member" Exploration drilling did not encounter ground water rvithin 150

feet of the land surface. Based on records from the Division of Oil, Gas" and Mining, ilte closest
major aquiler is the Mesa \rerde Formation. rvhich occurs approximately 2000 feet belorv ground
surface in the area of the proposed mine. The topography of the project area is characterized by
nresas incised by deep, narrow canyons, and limited shallorv ground water discharges as springs in
the canyon bottoms. There are no springs in the Earth Energy leased area and the nearest sprin*e is
PR Spring located slightly less than a mile east of the pmject site.

Considering the factors described abcve, the proposed nining and bitumen extraction operation should
lrave a tle minimis potential effect on ground rvater quality and qualifies for permit-by-rule status under
UAC Ri l T-6-6.2.4(?5). lf any of these factors change because of changes in your operdtion or from
additional krrorvledge of site conditions" this permir-by-rule determination may not apply and you should
inform the DWQ of tle changes. If future project knorvledge or experience indicates that ground rvater
quality is threatened by rhis operation, the Executive Secretary may require that you apply for a ground
rvater discharge pemrit h accordance with LIAC R31.7-6-6.2.C.

This operation may require a storm rvater pemrit under the Utah Pollutant Discharge Elirnination Systern

:- (UPDES). Please contact lvtike George of this office at (80I ) 538-9325 to determine if a storm lv&ter
permit is required.

Disposal of domestic wastelvater from the operation should be done in a manner approved by the
appropriate local health department; Tri-County Health Department tbr Llintah County or Southeastern
Utah Health Department for Grand County.

Ifyou have any questions about this letter, please contact S{ark Novak at t80l} 538-6518.

Sincerely,
;.?'/r.,ni./:7,l/ /J---

7r?4tt 7' 'f-*^+"f
Rob Herbert, P.C., Manager
Ground lVater Protection Section

ccr Robert Bayer, JBR
Paul Baker. DOGI'I
Carl Adams. DWQ-TMDL
Mike George, DWQ-UPDES StormWater
Dave Ariotti, Southeastern Utah Districr Engineer
Scott Hackin_s, Tri-County District Enginecr
Southeastern Utah Health Department
Tri-County Health Department

F:/Mliorrk/WPiEenhEnRerPBR Ltr
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Februory 21, 20OB

Mr, Morl< Novok
Uioh Division of Woter Quolity
288 Norlh 

.l460 
West

P,O. Box 144870
Solt Loke City, Utoh 84114-4870

RE: PR Spring Mine, Request for Permit-by-Rule Determinoiion

Deor Mr, Novok:

on beholf of Eorth Energy Resources, lnc, (Eorih Energy), thonk you for your
involvement in the permirTing process for the proposed PR Spring tor sonds mining cnd
processing operotion, As you ore owore, Eorfh Energy's PR Spring project is locoted
primorily in soufhern Uintoh County, ond extends into norfhern Grond County, The
project oreo londs ond minerols ore under leose from Utoh Stofe InstitutionolTrust
Londs Administrotion.

This letter tronsmits o brief report with otfochments, intended to provide informotion to
supporf Eorfh Energy's request for o determinotion thoi ihe proposed meons of ore
processing ond processed sond disposol be considered permitfed by rule under Utoh's
Ground Woter Protection Rules (UAC R317,6-6), In porf, this informoiion wos compiled
to cddress items discussed in the initiol Jonuory 10, 2007 meeting of the Division of
Woter Quolify (DWO) office with you, Tom Rushing, cnclJodi Gardberg, cnd odditionol
comments in your e-moil dcted Morch 30, 2OO7 (ottoched),

Pleose contoct either the undersigned or Mr, Borcloy Cuthberf with Eorth Energy
Resources, Inc, (403,233,9366) with ony questions you moy hove, Thonk you very
much,

Sincerely,

{'} \ 6.e/1 ,4..i,^ ) Y)*7*
Roberf J. sove{pe' /
Monoging Principol

Enclosure(s)
cc: Borcloy Cuthbert/Eorlh Energy Resources, Inc,
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Subject: FW: sampling plan

.- - --original Message-----
Ffom: BarclAy Cuthbert
lrnai 1 to r barci ay. cuEhbert@earthenergyre source s . com]
Sent.: Thursday, ApriL 05, 2oo7 3:45 pM
To: Bob Bayer; Linda MatthewS
Subject: FW: sampling plan

Copy of response from Mark Novak.

Regards,

Barclay

Best regards,
Earth Energy Resources Inc.

Barclay Cuthbert
Vice President, Operations
TeL: + t.403 .233.9366
CeLl: + 1_.403 .G1_9.4230
Fax: + 1.403 .658.5097
E-maiL : barclay. cuthbert@earthenergyresources . comSuite # .lqo, 404 - 6 Avenue sw
Calgary, ALberta T2p 0R.9

tr***)k******tr**r(*** IMPORTANT NOTICE ********.*************** ThiS meSSage, inClUding any
]ttachments, is intend.ed. only for the use of the
JndividuaL (s) to whom it is ad.dressed and may contain informat.ion L.hat isprivileged/confidential-. Arry other d.istribution, copying or discl-osure is st,rictlyprohibited. rf you are not the intended reci-pient or have received this ;";;;;" in error,pl-ease notify us immediately by reply e-maiL and permanently d.el-ete this messige inclueing'any attachment.s, without reading it or making a copy. Thank you.

-- -- -Original_ Message-----
From: Mark Novak [mai].to:mnovak@utah.govl
Sent: March 30, 2007 4:4j_ pM
To: Barclay Cuthbert
Cc: Jodi Gardberg; paul_ Baker
Subject: samplihg plan

using crown Ridge samples for the testing woul-d be acceptable for Lhe permit applicatj-on,but you shoul-d mention the sample source in Lhe applj-calion, and any kiown difterencesbet.ween it and the pR Spring tar sand. (for example, stratigraphic position) Once theoperation i:,rn.and running, r would. like similar tesEs run on lrre pi. spring tailings, andthe proposed tail-ings management plair rnodified if the resuLts are any ditteient from theCrown Ridge samples.

r am aLso concerned wit.h salinity, and would like the spl,p Leachate analyzed for TDS andmi.jor ions (Na, Ca, Mg, K, Cf , SO4 and alkalinity).
I shouLd be in the office all next week if vou
538 6st 8) .

Thank you for this information.
APPRNVHDlarkv sEPtgms

> > > Barc-Lay cuthbert <barc lay. cuthbert@earthenergyresources . com>
>>> 3/30/2007 

DM olL GAS & MINING
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L0:34 AM >>>
Hi Mark,

rrrrra nrlF +-^^ather a proposal for the SPLP and oil- & Grease testing required for our permittr*
-applicat.ion and Itd l-ike t.o discuss this proposal with you.

Once you've had a chance to review the at.tachment., please let. me know of a good time to
call and we can discuss.

Hope you have a good weekend.

Regards,

Barclay

Best regards,

Rarfh FlnFrnv ReSOU1.CeS TnC.!-+vr JJ

Barclay Cuthbert

Vice President, Operations

fel: + 1.403.233.9366

- Cel-L: + 1.403 .6]-9.4230

Fax: + 1-.403.668.5097

E-mail- : barclay. cuthbert@earthenergyresources . com

suj-t,e # 740, 404 - 6 Avenue SW

Calgary, Alberta T2P 0R9

* * * * * * * * * * x * * * * * * * IMPORTANT NoTICE * * * * * * * * * * * * * * * * * * * * * * )s

This message, including any attachments, is intended only for the use of the
individual (s) to whom it is addressed and may contain information that isprivileged/confidential. Any other distribution, copying or discLosure is strictlyprohibited. rf you are not the intended recipient or have received this message ii. erior,please notify us immediately by reply e-mail and permanently delete this messige including
any attdchments, without reading it or making a copy. Thank you.

-- - - -Original Message- -- - -
From: Mark Novak lniailto:mnovak@utah. gov]
Seirt: rTanuary 31, 2007 8:43 AM

flo r barclay. cuthbert@earthenergiyresources . com
Ii t ,Jodi Gardberg
Eubject: ilE: MSDS received

APPROVFD

sEP I s 20m

DIV. OIL GAS & MINING
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Because the material is an oil, your management plan for the spent tailings shouLd prevent
it from being reLeased to surface water. This should include -overing th; tailings with
topsoil for finaL disposal and estabtishing a vegetative cover, and pieventing runoff from

-,!1" 
tailings from discharging into surface water whiLe the tailings ire 

"*po=Ed 
before

IEinal burial.
- 

(Berms around the temporary storage area shoul-d take care of this. ) When you characterize
the tailings leachate (from Synthetic precip. Leaching
Drnnazlrrral Fnrlvvuuule1 tvt the permit application, you should analyze it for the parameter Oil a
Grease (EPA Method 1554A) .

Thank you for sending in this informatj-on,
about other maLerial- needed for the permit

Best Wishes,

Mark

and please contact me if you have any questions
appLication.

APPROVED

sEPtszro
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Earth Energy Resources, fnc.
PR Spring Operation, Uintah and Grand Counties, Utah
Ground water Discharge Permit-by-Rule Demonstration

Introduction

Earth Energy Resoutces, Inc. (Earth Energy) is in the process of acquiring all required state and
federal permits prior to opening and operating a tar sands mine and ptoc"Js plantln northeastern
Utah. Known as the PR Spring operation, the mine and plint *outd initially disturb
approximately 200 acres of lands that Earth Energy has leased from Utah State Institutional Trust
Lands Administration (SITLA). The project would be located in T15S, R23E, SLB&M, Uintah
County, Sections 35 &36, and T15%S,R24F,, Grand County, Sections 3L&3}(Figure 1).

This report provides information to support Earth Energy's request to the Utah Division of Water
Quality (DWO) for a determination that the PR Spring operaiion be considered as a permitted-
by-rule facility under Utah's Ground Water Protection Rules (UAC R317-6). UAC R317-6-
6.2.A.1' states that "facilities with effiuent or leachate which has been d,emonstrated to the
satisfaction of the Executive Secretary to conform and will not deviate from the applicable class
TDS limits, ground water quality standards, protection levels or othei permit timits and, which
does not contain any contaminant that may present a threat to human hiatth, the environment or
its potential beneficial uses of the ground water" are considered to be permitted by rule. AIso
permitted by rule (at UAC R3I7-6-6.2.A.25) arc "facilities and modifiiations thereto which the
Executive Secretary determines after a review of the application will have a d.e minimis actual or
potential effect on ground water quality." Earth Energy believes that the proposed means of tar
sands processing, processed sand disposal, and other aspects of the PR Spring operation meet
these criteria, as described in detail below.

Environmental Setting

Earth Energy's PR Spring project would be located on the Tavaputs Plateau along the
southeastern rim of the Uinta Basin. The site is within the Willow Creek sub-basin of the Grrrn
River watershed. The proposed disturbances would be located on a relatively flat interfluve
between PR Canyon and Main Canyon, extending into the heads of two small ephemeral
tributaries to Main Canyon. Average elevation at the project site is approximately 8,L00 feet.
The small headwater drainages contain very small active-channel cross-sections, ind typically
show no evidence of live water or riparian vegetation. Precipitation in this area is estimited at
about L2 inches annually (Price and Miller 1975), which is generally not sufficient to sustain
perennial flow in the smaller watersheds in this region. Instead, rnuch of the area is dissected bv
numerous ephemeral drainages located in large canyons with steep side slopes.

Thick, cross-bedded sandstone, mapped by Gaultieri (1988) as the Renegade Member of the
Wasatch Formation, oops out in the bottom of Main Canyon. These bedi are overlain by the
Green River Formation, which contains lenticular beds of lacustrine sandstone saturated with
bitumen separated by intewals of barren sandstone, siltstone, shale, 

#prygrutrgcareous
Earth Energy Resources, Inc.
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marl. The Parachute Member of the Green River Formation is the surface bedrock formation
found throughout much of Earth Energy's lease, and the underlying Douglas Creek member of
that formation contains the tar sands deposit that would be minei during this project. Five
distinct asphalt impregnated sands, labeled "N','0F",',c", u|,, and ,oE,'*ith ,€', ihe highest
strata, occur in the upper portion of the Douglas Creek Member (Byrd, William D.1970; Clr-,
K. 1984). The "E" bed is regionally known, but is not present locally. The remaining beds crop
out in PR Canyon to the northeast and Main Canyon to the southwest of Earth Energy;s ptoporci
operations. All four beds occur in an intervaI240 to 290 feet thick (Murphy, Leonird A .)ZOOI
private report). Earth Energy's primary targets at this time are the *C; and "D" beds. The
Douglas Creek Member forms the uppermost recognized aquifer in the project area.

BLM wrote the following about the geology and hydrogeology in the general vicinity of the
project area (USDI BLM 2007):

The Douglas Creek Aquifer receives recharge mainly by infiltration of precipitation and
surface water in its outcrop area, with little leakage from underlying bediock aquifers. It
discharges locally to springs in the outcrop area and to alluvium along major
drainageways such as the Green and White Rivers. In the study area, flow is generally to
the north and northwest. The unit is roughly 500 ft thick, alihough in the cinter of the
Uinta Basin it is as thick as 1,000 ft. Maximum well yields are less than 500 gpm. Water
type is typically sodium sulfate to sodium bicarbonate. TDS levels ranse fiom 640 to
6,100 mglL (Holmes and KimballlgST).

Previous geologic exploration drilling at the site, at maximum depths of approximately 150 feet
below ground surface, did not encounter ground water. However, theie are seveial nearby
springs and/or seeps that provide evidence of localized, shallow ground water. Most springs in
the area, including the nearby PR Spring, are reported to discharge from the parachute Creek
Member of the Green River Formation (Price and Miller 1975), and represent isolated, perched
aquifers. PR Spring is located slightly less than one mile east of Earth Energy's pioposed
operation, and is associated with several water rights for stock watering uses. It issues in the
canyon bottom near the head of PR Canyon. Other springs mapped by the USGS and within a
similar proximity to the site are located south of the proposed operation in the bottom of Main
Canyon and its tributaries. PR Spring issues at an elevaiion of ipproximately 8,040 feet; other
nearby springs issue at elevations ranging from about 7,700 to g,160 feet.

While the Green River Formation includes various other water bearing zones (including the
Birds Nest zone of the Parachute Creek Aquifer and the Douglas Creek Aquifer), the State *ater
Plan (Utah Division of Water Resources lggg) does not include any aquifers within this
formation as significant enough to be targets for ground water divelopment. Further,
information from Green River Formation water wells and springs indicates generally low yields
(Price and Miller 1975). Instead, the underlying Wasatch Formation and the Mesa Verde
Formation (Group) are the nearest aquifers of a regionar extent.

Price and Miller (1975) indicate that the potentiometric surface in the general area is 1,500 feet
below ground level (BGL) or greater, with a gradient to the north. The Division of Oil, Gas and

  Mining's (DOGM) oil and gas well log records (DOGM 2007) were searched for_rq.l

t information on stratigraphy and ground water. rwo of the wett ,""orll ffii;fr&#ihffiVff-b
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30097, drilled in1970-71), Lindisfarne (API #43-047-35567) drilled in 2006)) and other reports
(Howells et al. L987) describe the Mesa Verde as the nearest fresh water aquifer, under the low-
permeability Green River and Wasatch formations. The average distance from ground level to
the Mesa Verde was 2,011- feet, based on DOGM records of oiVgas wells within 3.3 miles of the
project site and surrounding it in all directions. Table L shows the distance from ground level to
the top of the Mesa Verde, taken from DOGM well files. Only recorded data is entered (e.g., if
surface formation was not described it was left blank, if surface was described as the Green
River Formation, zero (0) was entered in column 5).

Table 1. Distance BGLel. ce to uit'er {trom DOGM well files
Incation Rclative to

Proiect Site

WbllName T.R.S
Lindisfarne 1.5-23-26 NNW 1.35 0 r,282 1.966
Black
Horse
Canvon

t5-24-31 ENE r.2 L,905

Webb 1,5:24-37 E r.3 r-266 1,.266
Divide 32-
JZ

L5.5-24-32 ESE 0.7 0 2,1"48

UTFEE 15.5-24-32 SE L.1 0 7I0 1.768
UTON 16-24-5 SSE 1.8 0 600 1"800
Horse Point 1_6-24-6 SSW r.2 2.123
Little Berrv 16-',23-2 SW 2.108
Duncan 3 15-23-28 w 2.8 0 900 2.100
Duncan 14 1.5-23-28 wNw 3.1 0 2.465
Main 1 75-23-28 NW 2.35 0 1.365 2 L15

The nearest water well in the State water rights database (DWR 2007) is a BLM well (water right
#49-1597) approximately three miles east in T15S, Pi24E, SESE Section 32; BLM initially
drilled and abandoned a dry well (822feet deep), then drilled a second well six feet away from
the first and finished the well at 98 feet (static water level 60.9 ft; pumping at two gallons per
minute (gpm) for one hour caused a 15-foot drop) (DWR 2007). According to the database, no
proof of beneficial use was ever submitted for the water right associated with this well, and the
right lapsed in 2002. The curent physical status of the well is not known; there is no record in
the database of the well having been plugged and abandoned.

A water rights application (No. 49-1567) has been filed with the State Engineers Office by a
private party on a small spring located within Earth Energy's proposed disturbance area, as well
as several other nearby springs; in general, these springs are ones that are not shown on USGS
mapping. To date, the State Engineer has not granted this water right, in part because there were
official protests filed and in part because the applicant has not submitted requested information
to the State Engineer. A May L6, 2007 reconnaissance trip to locate the on-site spring and
determine a flow rate found no evidence of ground water discharge at this site. It is not known
whether such a spring previously discharged at this location or whether the site location
associated with the water right application was reported incorrectly. A very miaftpffi@\FfiA
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flow too small to be measured, was found approximately 100 vertical feet down from,
mile west of, the spring identified with the water right. No other water was found
immediate vicinity during this suwey. Further, as noted above, exploration drilling
vicinity, to depths of 150 feet, did not encounter ground water.

The baseline water quality of ground water underlying the project area is not known. However,
the BLM (1984) notes that known springs within the cornbined Hill Creek and PR Springs
Special Tar Sands Area (STSA) typically range from fresh to moderately saline, with total
dissolved solids (TDS) ranging from about 300 mgil to 6,L00 mgL (BLM 1984). Generally, the
springs are freshest near the southern extent of the STSA, in the vicinity of the Project Area, with
TDS concentrations of less than 500 mglL (Price and Miller 1975). In !964, PR Spring was
discharging at 5.6 gpm and had a dissolved solids concentration of 380 mg/L (Price and Miller
1e7s).

More recently BLM has written the following (USDI BLM 2007):

Dissolved salt in the rivers is a major concern in the Uinta Basin. The salts originate from
marine and lacustrine sedimentary rocks and their derived soils that have high salt
content. Surface runoff, inigation return flow, saline groundwater discharges, and
evapotranspiration are the major causes of the elevated TDS concentrations in the surface
water (Price and Miller L975). The concentrations of dissolved salt in streams generally
are low near headwater areas, but increase dramatically near the lower reaches of the
streams. This is magnified during low-flow periods.

In spring 2008, Earth Energy plans to drill a test water well approximately lY+ mile east of the
proposed PR Spring operation, in order to develop a source for its process water requirements.
Geologic logging will include observations on specific locations where ground water is
encountered, an aquifer pump test will be conducted, and water quality samples of the target
aquifer will be collected. These will help to further define the location and the baseline
chemistry of the area's ground water.

Surface water quality data for nearby streams is lacking. However, Willow Creek, to which
Main Canyon is tributary, is listed as an impaired stream on Utah's 303(d) list. The listed
pollutant is total dissolved solids (DWQ 2006).

PR Spring Operation Description

Earth Energy plans to mine tar sands from a 62-aere open pit (Figure 2), from which it will also
remove overburden and interburden. Under the terms of the SITLA lease, mining may occur up
to a maximum depth of 500 feet below ground surface; the curent pit design, which will mine
the D and C beds, extends to a maximum depth of about 150 feet. Based upon exploration
boreholes and a five-acre test pit, overburden varies from 0 to 50-feet thick, and interburden
thickness averages 15 feet. The "D" bed averages 21 feet thick, and the "C" bed averages 24 feet
thick.

APPHOVHD
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The mined tar sands would be stockpiled adjacent to the processing facility; up to about 40,000
yd3 of tar sands (a two-week supply) could be stockpitea at urry oo, time. Overburden and
interburden would initially be placed in overburden/interburden disposal sites, which will be
constructed as small valley fills. As the tar sands are processed and mining progresses, sand and
fines remaining after extraction of the bitumen will be used to backfill the open pit. The waste
sand and fines will be alternately placed with the available over/interburdin rock to provide
stability. At the end of this phase of mining, two external overburden/interburden dispoJal sites
(approximately 25 acres each) will remain, and the open pit will have been backfilled to about
50-percent of capacity.

The processing facility (Figure 3) will be adjacent to the open pit, covering approximately 15
acres, and will include a mine office and associated parking area; a maintenance shop,
warehouse, power plant, equipment parking and service arcai process equipment, sand di-
watering equipment, a tank farm, tank truck loading area, and a lined water storage pond that
will serve as a reserve process water pond and plant-site runoff collection pond; and Jtockpiles
for processed sand, reject materials (ore loads that contain too much interburden or overburden
to be viable for processing), and ore. The mine office will be a modular building placed on a
gravel pad. The process equipment will be skid-mounted. The warehouse and maintenance shop
will be "Sprung-type" semi-permanent structures placed on concrete pads. The tank farm will be
designed, constructed, and operated as required by the Spill Prevention, Control, and
Countermeasures (SPCC) regulations at 40 CFR 112. Among other requirements, these
regulations set forth requirements for secondary containment of stored oil products (i.e. 1L0
percent of the capacity of the largest tank). Because the tank truck loading area will involve the
transfer of large quantities of hydrocarbons, Earth Energy's SPCC Plan will also address best
management practices (BMFs) to prevent or manage releases from this area as well as from the
tank farm.

Earth Energy has patented a chemical method for extracting hydrocarbons from tar sands.

{horvn as the Ophus Process, this production method produces clean (chemically inert), 'odamp-
dry" sand tailings that can be bacli:tilled into the quarry. The method relies upon a pioprietary
cleaning emulsion, whose specifications and Material Safety Data Sheet (MSDS) have been
provided to DWQ as confidential information. As indicated in the MSDS, while the cleaning
emulsion's biodegradability has not been determined, related chemicals are known to be
biodegradable. Further, the emulsion evaporates rapidly when exposed to air and is insoluble in
water.

Figure 4 shows the process flow diagram (contidential). The extraction process begins when the
mined tar sand is sent through a crusher or de-lumper and reduced to a two-inch-minus aggregate
size. From there, the crushed ore is augered to a heated slury mixer where the -Laning
emulsion is introduced along with water and the ore sluried to the consistency of a thick, gritty
milkshake. The oil sand slurry is then moved by screw conveyor to the slury tank wherl
primary separation of the bitumen from the sand occurs. The produced sand with residual
bitumen is then pumped through a series of separation towers where the last traces of bitumen
are removed. All of the liberated bitumen is captured, polished with cyclones and/or centrifuges
and then pumped to a storage tank for heated storage prior to transport. The cleaning chemicai is
then removed from the bitumen by distillation and recycled to the frgppffi!ffiss.
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Although this is a closed system, Earth Energy is coordinating with EPA and the Utah Division
of Air Quality in regard to possible air emissions due to fugitive or other losses. The chemical is
not changed as a result of processing - it acts as a diluting and a cleaning agent, but is not itself
altered by bitumen extraction operations.

Approximately 85 percent of the total water used during the extraction of bitumen from oil sand
will be recycled. The chemically cleaned produced sand is de-watered on a shale shaker (or
similar device) and the recovered water is pumped to a holding tank for recycle to the front of the
process. Additional cleaning agent is added to the re-cycled water to bring it back to fulI
strength. De-watered sand and fines represent the two solid streams of residual waste material
that will then be conveyed to a stockpile for loading and backhaul to the mine pit. The first
stteam, coarse solids, is primarily qruit sand whichlas particle sizes large enough to separate
from the hydrocarbon phase and gravimetrically separate from the liquids. This phise is
collected at the bottom of the separation towers and dewatered. The second stream is the fines
(including clays), which typically remain entrained in the hydrocarbon phase during the initial
bitumen separation. After the bitumen is extracted from the oil sands, a combination of
hydrocarbon phase, watet, and clays and fines are routed to the separation/polishing components
of the Ophus Process where they are separated. The dewatered sands and fines are plaCed in a
temporary storage pile, from which they are back-hauled to the pit backfill every 24 hours. The
dewatered residual solids in the storage pile will contain approximately 15 to 20 percent moisture
and when mixed will have a plastic consistency that will not release free water while in the
stockpile. This material will be near optimum moisture for compaction when it is returned to the
pit.

The final grading plan for the plant site will ensure that all plant site run off, including any free
water from the residual solids storage pile (after a precipitation event, for example) will flow to
the reserve water pond. The water in the reserve pond will be used during outages of the main
water supply system, and may also be used for dust suppression on haul roads and in the open
pit.

Water is expected to be consumed at a rate of approximat ely 1,.5-2barrels for each barrel of
produced bitumen. The 2,000 banellday operation would use approximately 4,000 barels of
water, or L16 gtrlm based upon 24-hour processing. All of the water that is not recycled would
either evaporate or be returned to the open pit as moisture within the processed sand, which
would be mixed with returned overburden and interburden as pit backfill. The backfill would be
unsaturated and non-free-draining.

In Utah, discharge of process waters, wastewaters, and storm water runoff from industrial
facilities to surface water is typically regulated by DWQ through the Utah Pollutant Discharge
Elimination System (UPDES) program, except where Tribal Land is involved, in which case
EPA has regulatory authority over such discharges. Earth Energy's PR Spring operation will be
located partially on Tribal Land and partially on non-tribal land, thus both EPA and DWQ have
jurisdiction over any such discharges to surface water. As there will be no discharge of process
water or wastewater to surface waters, a permit for these types of discharges will not be required
from either agency. The need to obtain a permit for storm water discharges is currently being
investigated with both EPA and DWQ. However, regardless of whether r prt%rppptTffih
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compounds associated with bitumen residual, entrained process water, or remaining process

O 
chemical represent, in theory, potential sources of contamination. To turther *Xr$ppft{{rrr'
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either or both agencies, storm water generated on-site will be managed so as to prevent its
release to surface water (through BMPs such as grading, impoundment, and re-use).

Demonstration of Permit-by-Rule Conformance

Earth Energy believes that all aspects of the PR Spring operation will conform to the
requirements stated at UAC R317-6-6.2.A.1 and A.25 (quoted above), thus allowing it to be
considered as permitted by rule. First, the facility design and the nature of the operation
minimize the potential for contaminant release. Second, the characteristics of residuil water
associated with the tar sands process do not suggest an environmental threat. Last, the
hydrogeologic setting of the area in combination with various aspects of the project design limits
the vulnerability of the aquifer to direct or leached contamination. In sum, Earth Energy's PR
Spring operation is expected to have no more than a de minimis effect on ground water orsurface
water. These subjects are discussed in detail below.

Potential for Contaminant Release

As described above, the 15-acre process facility would include a fuel farm with full secondary
containment capacity, a lined water pond, and self-contained process equipment. All of these
facilities are designed to prevent release of fuels, process water, or process chemical. Any
inadvertent release due to an accident or upset condition would be properly contained and
mitigated. Temporary stockpiles of raw or processed tar sands would be plotected from storm
water run-on: the site is located atop a flat ridge with little or no up-gradient watershed, and
berms would be used to control what runoff is produced from local precipitation. Further, as
noted above, the process chemical itself is not water soluble and does not pose a threat other than
that due to its flammability. There would be no effluent released during the operations; water
would be used and recycled in a closedJoop fashion, with only a small portion exposed and lost
to the environment as unrecoverable entrained moisture in the pore spaces of the produced sand
and fines.

The overburden/interburden disposal sites would contain excavated non-oil-bearing sedimentary
rock that would be chemically inert. The western-most of these disposal sites would be located
on the area for which a water right (discussed above) has been filed on a small spring. Although
there is no sign that such a spring exists at this location, the disposal site has been designed with
a drain system to accommodate any flow from such a spring, should one be located within its
footprint. Any such outflow would be routed down-slope along the eastern limit of the fill to a
discharge point below the toe of the disposal site.

In sum, all of the above-described aspeets of the PR Spring operation represent a negligible
potential for contaminant release.

The processed tar sands that would be disposed back into the open pit represent the material with
the characteristics most likely to contaminate water that contacts the material. Petroleum
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potential, lab analyses -- using Toxicity Characteristic I-eaching Procedure (TCLP Method 1311)
and Synthetic Precipitatel-e,achate Procedure (SPLP Method 8270C13510C and GC/IrdS 82608),
as well as leaching procedures using other solvents (EPA Method 80L5813545), were run on
unprocessed tar sands, processed sands and processed fines. Results of those tests are described
below.

Characteristics of Residual

After processing, the tar sands will be nearly diy (10 to Z}-percent moisture remaining from
entrained process water); they will also contain some residuai hydrocarbon due to a less-than-
l-0O-percent processing efficiency, and some residual process chemical. Processing produces
two streams of residual material: l)"eighty percent in the sand size-class (d5s = LI7 pm), and 2)
twenty percent fines (d56 = 1,8 pm)'. This material would be placed back into the open pit and
layered with removed overburden and interburden as a disposaUreclamation practice. Once the
backfill is complete, the arca would be topsoiled and revegetated. Any residual extraction fluid
would be expected to evaporate quickly, due to its high volatility.

To investigate the chemical characteristics and leaching potential of the processed tar sands, two
sets of samples were collected and analyzed. In 2005, samples of unprocessed tar sand were
obtained from the Iconard Murphy #1 pit at the PR Spring site. The Leonard Murphy #L pit is a
small (approximately five acres) test pit located within the footprint of the proposed 6i-aqe
quaffy. One of the tar sands samples was analyzed in its raw state, and one was processed
through a shop-scale demonstration plant prior to laboratory analysis. In 2007, additional tar
sands samples were obtained from Asphalt Ridge, located approximately 40 miles north of the
PR Spring site. One of the tar sands samples was analyzed in its raw state, and one was
processed at Earth Energy's pilot-scale plant in Grande Prairie, Alberta prior to analysis; the
produced sands and fines were analyzed separately because they are generated as two separate
waste sffeams, as described above. For both the 2005 and the 2007 sampling events, the tar
sands were processed using the same Ophus Process that was described above and proposed for
the upcoming PR Spring operation. The Asphalt Ridge samples are assumed to be a valid stand-
in for the PR Spring operation because of their similarity geologically and analytically. Results
from both sets of analyses are provided in Tables 2 and 3 and the discussion that follows. The
full laboratory analysis reports for the 2007 samples are attached.

Table 2 Leonard Murnhv # L'l'ar Sands Analytica Sum
PRgcgsspn$4rrqp

Total Petroleum Hydrocarbon - Diesel Range Orsanics
TPH-DRO (mdke) 19,000 2,700

TCLP Volatiles'
Benzene (me/L) NA <0.042
Ethvlbenzene (ms/L) NA <0.042
Toluene (mp/L) NA <0.042
Xvlenes. total (ms/L) NA <0.0424PFJ

SEP I

SVtrI}

9;n8'Note that the unmilled PR Spring ore has a d56 of 173 pm.

Earth Energy Resources, Inc.
Groundwater Discharge Permit by Rule Demonstration

Dlil'0U'$Aq gobflNlNG

Page 8
IR - 000265



TCLP Metals
Arsenic (me/L) <0.10 <0.L0
Barium (me/L) 0.47 1..6
Cadmium (mp./L) <0.030 <0.030
Chromium (me/L) <0.050 <0.050
I-ead (me/L) <0.10 <0.10
Mercury (ms/L) <0.0010 <0.0060
Selenium (mp/L) <0.10 <0.L0
Silver (mpy'L) <0.10 <0.10

TRPH
TRPH (ne/L) 3.3 <3.0
Source: American West Analytical Laboratories)
Sample was received with headspace, which could compromise results

Table 3 Ridge Tar Sands Analvtical Sum
ANALyncALPm.lusrnn
(uMTs)

Total Petroleum Hydrocarbon - Diesel Range Oreanics
TPH-DRO (ms/ks) 12.000 930 3,400

SPLP Semi-volatilesl
3 &4-Methvphenol (ms/L) <0.025 <0.025 <0.025
2-Methylphenol (me/L) <0.025 <0.025 <0.025
2,4-Dinitrotoluene (ms/L) <0.025 <0.025 <0.025
Hexachlorobenzene (ms/L) <0.025 <0.025 <0.025
Hexachlorobutadiene (msil) <0.025 <0.025 <0.025
Hexachloroethane (me/L) <0.025 <0.025 <0.025
Nitrobenzene (ms/L) <0.025 <0.025 <0.025
Pentachloroohenol (ms/L) <0.025 <0.025 <0.025
Pyridine (me/L) <0.025 <0.025 <0.025
2,4,5-Trichlorophenol (ms/L) <0.025 <0.025 <0.025
2,4,6 -T r ichloroph enol (mell-) <0.025 <0.025 <0.025

SPLP Volatilesl
Benzene (m/L) <0.040 <0.040 <0.040
Carbon tetrachloride (msll) <0.040 <0.040 <0.040
Chlorobenzene (me/L) <0.040 <0.040 <0.040
Chloroform (ms/L) <0.040 <0.040 <0.040
1,4-Dichlorob enzene fmsll-) <0.040 <0.040 <0.040
1,2-Dichloroethane (ms/L) <0.040 <0.040 <0.040
1,L-Dichloroethane (ms/L) <0.040 <0.040 <0.040
2-Butanone (ms./L\ <0.020 <0.020 <0.020
Tetrachloro ethene fmsll-) <0.040 <0.040 <0.040
Trichloroethene (me/L) <0.040 <0.040 <0.040
Vinyl chloride (meIL\ <0.020 <0.020 <0.020

TCLPMetals
Calcium (me/L) 2.1 0.71 3.1.
Masnesium (msil) <0.50 <0.50 0.77
Potassium (me/L) <0.50 <0.50 1.2
Sodium (mell-) 3.8 9.9 29

Inorganic Analvsis AT
Alkalinitv (as CaCO") (ms/ks) <20 63 75
Bicarbonate (as CaCO.) <20 63 66 o

RCIVED
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(mdkg)
Carbonate (as CaCO") (ms/ks) <10 <L4 <12
Chloride (me/ke) <5.0 19 2T
Sulfate (mp/ke) <5.0 60 61_

Total Dissolved Solids (me/ke) 24 300 6,100
Other Hvdrocarbons

Oil & Grease (ms/ks) 140.000 3.000 30,000
TRPH (me/ke) 64.000 1,100 9.500

(Source: American West Analytical Laboratories)
'Holding times were exceeded

Volatile and Semi-Volatile Organics
All sample results - before and after processing - show that both volatile and semi-volatile
organics were below detection in the leachate, confirming that the organics present are among
the least mobile. However, it may be relevant to note that the analyses for theie paramerers were
compromised to an unknown extent: the 2005 samples were received with hiadspace in the
vials, which does not meet sampling protocol, and the 2007 samples were not analyzed by the lab
within the allowable holding times. In addition to these sampling and lab effors, reporting limits
for volatiles and semi-volatiles were generally above the applicable ground water standard for
these analytes. Thus, it is possible that greater concentrations than those measured by the lab
were actually present in the samples. Tar sands are comprised of bitumen, which is the non-
volatile end member of the petroleum maturation process. By definition, then, bitumen contains
little or no volatile or semi-volatile constituents. Therefore, it is believed that the results still
indicate a de minimis effect on ground water from volatile or semi-volatile components,
particularly given the hydrogeologic setting as described below.

Non-volatile Hydrocarbons
As expected, all sample results show that TRPH, TPH-DRO, and oil and grease were very high
in the unprocessed ore and significantly reduced by processing. In spite of these reductions,
some levels remain relatively high, particularly in the processed fines. In fact, the lab analytical
reports note that the results for oil and grease are outside the method limits for the unprocessed
ore and the processed fines, as well as for TRPH for the processed fines. Note that both of these
analyses used EPA Method L664a, which uses n-Hexane as the solvent; while this may be useful
in characteizing the processed tar sand material, it does not characteize the likely leachate from
precipitation. The absence of volatile or semi-volatile constituents in the processed material
indicates that the organic compounds in the residual material are likely to be no more mobile
than the in sita tar sands themselves.

One way of considering the environmental effects of the residual material is to compare it with
the Utah's Department of Environmental Quality, Division of Environmental Response and
Remediation's clean-up standards for petroleum-contaminated soils at underground storage tank
sites. The initial screening and Tier 1 risk-based screening levels for oil and grease or TRpH are
1,000 mg/kg and 10,000 mglkg, respectively. Of the total petroleum analyses preformed on the
Asphalt Ridge samples, only the oil and grease analysis for the processed fines sample exceeded
the Tier L screening level. However, when the processed fines are mixed with the processed

ApFfin\lr:r\
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sands in their produced ratio of L:4, the combined result would be 8,400 mg/kg which complies
with the applicable Tier l- screening level. Table 4 shows the effect of recombining the
processed sands and fines for the three types of total petroleum analyses performed on the
Asphalt Ridge samples.

Table 4 Comparison of Total Petroleumo Analyses with Tier 1 Screenins Levels
Ahalysis ((bf .708) +(c, .n T) ft.7 0S+.17 7l

; ....,.....,.. '. ,::. l1 ': .

TPH.DRO 930 3,400 7,424 5,000
Oil & Grease 3,000 30,000 8,400 10,000
TRPH 1,100 9,500 2,780 10,000

All analyses are in mg/kg

Metals and Other Inorganics
The 2005 samples were analyzed,for TCLP trace metals, and non-detects were reported for all of
the analyzed metal constituents except barium. At DWQ's request, the Z00i samples were
analyzed for TCLP calcium, magnesium, potassium, and sodium is a means of determining the
potential of the leachate to cause salinity in any ground water it might enter. The results were
detectable, but levels of the constituents were unremarkable. In regard to ground water quality
standards, for those parameters for which TCLP metals were analyied in 2005, the following is
noted: barium, chromium, lead, and silver concentrations met ground water quality standaids.
The detection limits for the TCLP extract from analysis of arsenic, cadmium, mercury, and
selenium were greater than the ground water quality standards for these parameters; therefore,
comparison of these analyses with ground water quality standards is not poisible.

It is believed that the results indicate a de mininrls effect on ground water from the analyzed
metals, particularly given the hydrogeologic setting as described below.

Total Dissolved Solids
Because the project is located within the Colorado River Basin, salinity (as measured by total
dissolved solids) is a concern for any potential discharges to sirrface wai"rs or ground water.
Further, ground water in the State is classified according to its TDS, which, irr-t,rrrr, drives
protection levels established in a ground water permit. The TDS concentration of ground water
i1 the general project vicinity varies by an order of magnitude (from 300 to 6,OOO mg/L as
described above), but site-specific TDS data for ground -ater undeilying the project area alre not
available. The TDS analyses in Table 3 are reported in mg/kg and reiult from a non-standard
analytical method; therefore these results are not considered relevant for estimation of the TDS
of leachate from the process residuals. The expected TDS of leachate that might develop from
the processed oil sands is not known, however, the Orphus process affects organic comiounds
and does not possess the acid or caustic qualities necessary to dissolve inorganic 

"o-po.rids. 
In

addition containment of the residual material in the open pit will generally prevent the release of
any fluids from the waste material.
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Extraction Fluid Residual
In addition to the residual product chancterized in the above tables, there would likely be some
residual extraction fluid in the processed residual. The previously provided MSDS for the
proprietary extraction fluid supports the contention that, irthe unlikely event that leaching by
rain water mobilizes residual extraction fluid, the fluid poses virtually no ecological or human
health risk. Given the nature of this emulsion and the concentration in which it will occur in the
produced sands and fines, no impact to water quality would be expected as a result of its use and
the subsequent placement of dried produced sands and fines at the proposed disposal site.

Hydrogeologic Setting

Another factor in assessing risk to ground water is the vulnerability of the aquifer to direct or
leached contamination from the storage site. The lack of water wells in the arei complicates this
task, but also suggests that no productive aquifer has been located close enough to the ground
surface to provide an economical water source. As discussed above, the relevant major, regional
aquifer in this area is likely to be associated with the Mesa Verde Formation (Croup). fne
vertical distance between the placed processed sands and this aquifer is documented in oil and
gas well logs to be in the range of 1,500 to 2,000 feet, which would provide a sufficient interval
ofprotection from any leachate.

At the same time, there is evidence of shallower, localized ground water in the area (see the
Environmental Setting section, above). While the presence of such ground water directly
underlying the storage site is thought to be unlikely (no springs have been noted and exploration
drilling did not encounter ground water between the suriace and 150 feet), it is not poisible to
preclude its presence.

To analyze the potential for precipitation falling on the disposed processed residual material to
migrate through the depository to native materials at the bottom of the pit excavation, the
following factors need to be considered. The processed sand will be dry (I1-t1percent moisture
content), and because of the low rainfall in the area, breakthrough of infiltrating precipitation to
the base of the pit waste deposits is not anticipated to occur. In order for breakihroogh to occur,
the dried sand and clay fines would have to exceed their field capacity. The addition of the
intervening layers of waste rock, which is comprised primarily ol shale, will help to further
reduce infiltration as time goes on.

State and federal publications (Price and Miller 1975; Howells, Longson & Hunt LgS1,) describe
the Green River, Mesa Verde and Wasatch formations as intermixed strata of sandstone, shale,
siltstone, and mudstone, with permeabilities ranging from very low to high. This profile is in
keeping with the documented springs in the area, localizedlperched aquifers, freih to briny
ground water quality, and lack of ground water developments. While noni of this precludes thl
possibility of shallower localized ground water in the area, it reduces the likelihood that leachate
from the processed sands could reach and contaminate an aquifer of economic significance. It
should also be noted that the maximum surface area of exposed residual material uiaoy one time
will be approximately 25 acres, since areas would be reclaimed (topsoil and vegetation) as soon
as they are "filled.' 
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Neverlheless, to en on the side of caution, Eafih Energy will implement severai measures during
the initial operations. First, the additional exploration drtlling schedu-led for the spring of 2008,
within a wider area of the proposed pit (and storage site for processed sands), wilL provide more
information on subsurface conditions and encountered water, if any. Should evidence of shallow
ground water be discovered, Earth Energy will coordinate with DV/Q to firther investigate this
issue' When pit excavations begin, visual monitoring for the presence of intercepted ground
water will be performed routinely. While precipitation will also be contributing water to the pit,
careful observation, along with sampling, should allow the two sources to be distinguished from
each other. Again, if it appears that ground water has been intercepted, Earth Energy will
coordinate with DWQ to further investigate this issue.

Summary
The above information supports Earth Energy's request that DWQ find the PR Spring operation
to be permitted by rule as allowed by the Ground Water Protection ru1es. The operation is not
expected to generate contaminants in quantities that would present a threat to human health or
the environment, and the hydrogeologic setting of the operation greatly reduces the potential for
any water associated with the operation to commingle with ground water. Chemicai analyses of
leachate from processed materials revealed no problernatic results, except where leaching was
performed using solvents that would not accurately characteize leachate from precipitation.
Further, the operation will manage process rvater and storm water so as to avoid discharge of
either to surface waters. We believe this demonstrates a cle minimrs impact from the proposed
operation.

Earth Energy Resoulces, Inc.
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To:

Fronr:

Date:

Subject:

Pages:

Mark Novak
State of Utah, Division of Water Quality
Via e-rnai | : mnovak@utah.gov

Barclay Cuthbert

30 March 2007

Testing ofprocessed and unprocessed tar sand

2

Mark,

In the tirne since our correspondence conceming testing rnethods for the chemical
we use in our bitumen extraction process, we have completed rnodifications to our
shop demonstration unit in Grande Prairie, Canada. We have commenced run
testing with our shop unit and are in position to conduct SPLP testing on both raw
tar sand and the solids generated flom the process.

The tar sand that we are using for our tests was obtained fi'om the pit at the Crorvn
Asphalt Ridge facility in Vernal. This tar sand is similar in composition to the ore
at our leased acreage in PR Spring; we chose to use this sand for our tests because
of its availability in the existing pit and the cornparatively easier logistics of
moving equipment into the pit near Vernal and subsequently trucking the tar sand
to Canada.

For our testing program for the Disision of Water Quality, I propose that we
conduct the SPLP (metals) testing on solids samples from two different runs our
our eqr.ripment. Testing vvill include:

r Both SPLP (metals) and Oil & Grease (EPA Method 1664A) on each of the
. samples

Suitc #740. 40.1 - 6 Avcnue S.W., Calgary, AB T2P 0R9 Cunada Olfice l(tJ.1i-l.9-'r'fi F&\.lir.r.(r6t(.5tfr:
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\r'\\ v.earthenefgYresources. com

r Tests on the raw ore sarnple (no processing) and on the solids produced from
the extraction process, which are recovered separately as sands and fines.

o Representative samples of the sands and fines produced over the course of
each run - typically about one hour. in duration, processing about one and a
half tons of tar sand

I The SPLP and Oil & Grease testing rvill be conducted by American West
Analytical Laboratories and I have discussed proper sanrple lrandling and
shipping procedures with the laboratory.

I would like to review this proposal with you and ensure that it meets the
requirements for our permit application; once you have had a chance to review this
information, please let rne know of a convenient time to call you.

Best regards,

8*4
Barclay

Suite#74O404-6AvenueS.\V',Calgary,ABTZP0R9Canada OfficeJ0.l.l.ii.qi(!(rF&{.1(r.i.f}f'9.--it!t)i 
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ffi
JONM. HTJNTSMAN,JR.

Gov*nor

GARYR HERBERT
Lieulenan! Governor

October 16,2006

Linda Matthews
JBR Environmental Consultants, Inc.
8160 South Highland Drive
Sandy, Utah 84093

Dear Linda Matthews: \

I arn writing in response to your email dated October 10, 2006 regarding
information on species of special concern proximal to ttre Earth Energy Resources' project
area for development oftar sand deposits located in Sections 26,35, and 36 ofT l53, R
23E, Sections 31 and 32 ofT 15 % S, R 24E, and Sections 5 and 6 ofT l65, R 24E,
SLB&M (Uintah and Grand Counties).

The Utah Division of Wildlife Resources (UDWR) has records of occurrence for
spotted owl and greater sage-grouse within the project area noted above. The
aforementioned species are included onlhe Utah Sensitive Species List.

The information provided in this letter is based on data existing in the Utah
Division of Wildlife Resources' cental daiabase at the time of the request. It should not be
regarded as a final statement on the occurrence ofany species on or near the designated
site, nor should it be considered a substitute for on-t'he-ground biological surveys.
Moreover, because the Utah Division of Wildlife Resources' central database is continually
updated, and because data requests are evaluated for the specific type ofproposed action,
any given response is only appropriate for its respective request.

In addition to the information yo. u requested, other sigrrificant wildlife values might
also be present on the designated site. Please contact UDWR's acting habitat manager for
the northeastem regiorq Miles Hanberg, at (435) 7814707 if you have any questions.

Please contact our office at (801) 5384759 if you reqrire further assistance.

Sincerely,

e,-,t'%

State of Utah

Department of
Natural Resources

I,trCHAELR STYLER' ExecativeDirector

Division of
Witdlife Resources

JAMES F. KARPOWITZ
Dh'ision Director

Sarah Lindsey
Information Manager
Utah Natural Heritage Program

cc: Miles Hanberg NER

1594 West North Templc, Suite 21 10, PO Box t46301, Salt Lakc City, UT 841 14-6301

t 

O 

tel@hon6(801)538-4700.facsinile(801)s38.4?09oTTY(801)538-?453oww.wildlifeutah.gov APPRSVED
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lo
Governor

GARYR HERBERT
LieateruwCwottor

EAR]H ENERGY RESOURCES, INC. : USER
SUITE 744. 404 - 6TH AVENUT Sltl

CALGARY, ALBTRTA, CANADA TZP OR9

State of Utah
DEPARTMENT OF NATURAL RESOURCES
Division of Water Rights
MICFIAEL R. STYLER JERRY D. OLDS
ExeadiveDirectar StdeEngin*r/DivbionDiretor

November 29, 2007

Dear Appf icant: RE: 49-2274 (a33805)

This letter is in response to your request to drill a vlell BtFORt the underly'ing
application has been fonmally Approved by the State [ngineer. This well is located at:

North 750 feet, East 500 feet, from the Sl,l Corner, Sec 3tr, Town LSS, Range 24E, SLB&I'|.

PERI,IISSI0N IS HEREBY GRANTED to proceed w'ith the drilling of this well. The purpose of
this well 'is to determine the quaf ity and availab'ility of an adequate water supply to
support the beneficial uses requested in 49-2274 (a33805). tnlhlle this letter grants you
permission to proceed wjth the constr"uction of the well, IT D0ES NOT GMNT ANY PERI,IISSION
OR APPROVAL TO DIVERT OR USE THE WATER FOR ANY PURPOSE WHATSOEVER. other than the miNimal
amount required for quality/quant'ity tesffig, UNTIL THE UNDERLYING APPLICATION HAS BEEN

FOR}'IALLY APPROVED BY THE STATE ENGINEER.

If the well will be deeper than 30
driller. and the well must be
Administrative Rules for Water |ldell

feet, you must contract with a licensed Utah water well
constiucted in accordance with the State of Utah
Drillens.

Followjng completion and testing, the well casing must be sealed wjth a tamper-resistant.
water-tight cap. This well must remain sea'led and, aga'in, N0 water is to be diverted on
used for any benefic'ial purpose UNTIL application 49-2274 (a33805). has been Approved
by the StatE Engineer. If in the event that this application 'is Rejected or otherwise
denied, then the well must be properly abandoned by a l'icensed Utah water well driller.

Enclosed you will find two postage-pa'id forms. One is the Dr"iller (SIART) Card form.
which you |\4UST give to the licensed driller w'ith whom you contract to drill the well.
The other is the Applicant Card form. It is YOUR RTSP0NSIBILITY to sign and return fhis
form to th1s offjce 'immed1ately upon well completion. Your submjttal of the APPLICAI,IT
Card form will be notice to our office that the wonk has been completed and will begin the
30-day period in which the dniller is to submit a report as requ'ired herein. The drillen
cannot I egal ly cornmence dri I I i ng of the wel I untj I you provide him w'ith the Dri l1€t:.
(START) Card form. which will then be submitted to our office for verification. You should
review the contents of this letter with the driller to be certain that the instruct'ions
and cond'itions are thoroughly understood by al1 parties.

Please note that this permission to proceed with the drilling of th'is well exp'ires
l'|ay 29, 2008.

trrr*"pryp
Robert Leake. P.E.
Regional Engineer

1594 West North Temple, Suite 220, PO Box 1463&), Salt Lake City, UT 841 14-6300
tclqphone (801) 53&7240 . &csimile (801) 538-7467 . twtw.v'uurrlghtt.uuhgov
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AGREEMENT TO ALLOCATE A PORTION OF WATER RIGHT
NUMBER 4I.3523

FROM THE
UINTAH WATER CONSERVANCY DISTRICT

TO
EARTH ENERGY RESOURCES, INC.

' 
This Agreement is made this ?6th day of July. 2006 by and betu€en the Uintah Water

Conservancy District (*District"). and Earth Energy- Resources. Inc. (''Earth").

WHEREAS. oh March 12. 1996. the United States. Department of Interior. Bureau of
Reclatmation. assigned Water Right No. 4l-3479 to the Utah Board of Water Resources. and on
Mareh 9. 2000. the Utah Board of Water Resources assigned 43.400 acre feet of said uater right to
the Uintah Water Conservancy District. The quantir,"- of said undeveloped water right is up to 43.400
acre feet annually diverted fiom the Colorado River System subject to the terms of that assignment
(cop1'of the assigriment is anached hereto). and

WHEREAS. the 43.400 acre feet of water has been segregated from the original vrater right
and now carries water right nuinber 4l-3523.

WHEREAS. the Disuict finds that it is in the best interest of certain $?ter users that portions
of that Water Right No. 4l -3523 be devetoped. diverted. and perfected by- contracting with them for
a portions of said *ater right. and

WHEREAS. Erinh has applied to the District for and has demonstrated an imminent need for
water from the Colorado River System and the abilig to put such rater to beneficial use and has
expressed the desire for to have assigned to them 360 acre feet ofwater they have applied for from
the Uintah Water Consenancy District subject to the condirions expressed herein. and

WHEREAS, it is the desire of the parties that Earth obtain a $'ater right from the District
upori fulfilling all of the requirements imposed b1' the law and required by the assignment of the
w'ater right from the Utah Board of Water Resources to the District. and.

WHEREAS. the parties have agreed to contract to allou'Earth to proceed to help the District
to secure a Certificate of Appropriation from the Utah State Engineer for certain \ ater and once that
Certificate is obtained and other requireinenrs met that the District will assign the w'ater right to
Eanh.

NOW THEREFORE. by execution of this Agreement, and in consideration of the muual
covenan* and agreements expressed herein. the District and Earth enter into this agreement as
follous:

l. Authorization to Proceed. The District hereby authorizes Earth. to prepare for
the District. at Earth's expense. change applications and such other documents as are
reasonably necessart' to obtain a certificate of appropriation for a portion of the
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District's u'ater right amounting to thrce hundred sixtl (360) acre-feet of *'ater in the

Colorado River S.v*stem. represented by Water Right No. 4l-3523.

2. Performance of Work and Palment of all Expenses. Earth shall prepare for
approvzil and signature of the District a change application or a temporar'' application
for water in accordance q'ith $ate law for the use of said u-ater. Said Change
.Application shall be filed in the name of the District and Eanh shall bear any and all
costs associated with the filing ofthe change application and airy and all costs relating
to or associated uith the use and development of the uater described herein
including. but not limited to. any federal depletion charge associated r,r'ith its use.
development, or storage.

3. Assignment of Water Right. Upon Eanh processing the mafier add obtaining a
Certificate of Appropriation for the District for rhe water covered by this Agieement.
the District agrees to assign the i.v-ater right to Earth. The water right described heiein
is subject to the condition that Earth files Proof of Appropriation w'ith the State
Engineer by Arrgust 31. 2008.

4. Palrment of Aoplicatioir fees. The District resen'es the right to refuse to assiEr
the n'ater right if agreed upon application fees of $15 per Acre Foot or $5.400 to the
District is not paid in a timely manner,

5. Default. In the event of default in performing the obligations under this
agreement by either party the detbulting part!'agrees to pa)'all costs of enforcement
including a reasOnable attoiireys' fee.

6. Notices.
follow'ing:

Manager

Ariy notices regarding this agreement are to be forwarded to the

Uintah Water Conservancv District
78 W 332s N
Vemal. UT 84078

Page van Loben Sels
Eanh Energp' Resources. Inc.
One Beechwood Dr.
Oakland. CA 94618

IN WITNESS WHEREOF. the Uintah Water Consen'ancy District.'has caused its presents to
be signed \.- the President of said District b1'authorir;* of a resolution of said District.

APPROVHD
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rrvw. eitthehegyretoutces.corn

OcJokr 13,20$6

{I .B{TItr WArEe C.oN$Esf.Ar{{x Sr$.*ftf
7$ Wcst3325Nordi
\fera*l,Ut4h 84S78
Teteplione (€5J ?$9-165I.
Yia faceftroite (435) 7$9-167

F*t i&e otte*fsrr dF freft.Styit*, Ptesident

_if

REEHRANCB:Chggo af ddilrix$q reqws-t for Earth Eiter.gy Ressurc€s, fsc.

Desr.[,k. S:iyder:

Widr,reftrefic€ to the Agreeurent io Allo.cate A Portion of '{Ialor Rigtrt,Nu$b€ir rttr-3523 &o:lr the Uinnrh
Water.Conservanry Disnibcto Earth Enerry Resorirce*, [ne., we herefur reqaest that the contactaod address
fior Eatth Enmgy Resqulces tha bechanged to:

BareJay Clthtrert
€arth Eneg Reso'urces, Ine,
$uite ?40,404 -.6* AvenuE SW
Calgary;.Alberta" Caaada :f?F gItg
Teleplone: (403) 23343 65
facr-iraite: (403) 66S"5 ffi ?
E-rfiait: Saiclay.cu*lbert@uthsnersf resourcps.corn

Ifyou reguire arytlring fiuther inrelatiot:fg this ftgtter, pleape eoniact me at your cpnvenience.

You,rs trulg
8u.th Enerry Resolsees, Inc.

$*+&ffi
Barclry Cuttbert
Y.iae Fa€Fident

*LffiArd HFFr# tr ftxr trffifispffi ffiilus
Seitc#740,404-6 Aruu{t S.W., Cdlgbf.;, AB T?p ORg Canida Officet 403.233.9366Fsr:403.668,5097

APPRNVffI.}
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Air Quality Gorrespondence
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Appendix G
Soils Descriptions & Vegetation Data
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RANDSOIL SURVEY OF GRAND COUNTY UTAH - CENTML PART; UINTAH AREA, UTAH - PARTS OF DAGGETT, G

AND UINTAH COUNTIES

EER Soils for Entire Permit Area 05.18.07
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SOIL SURVEY OF GRAND COUNTY, UTAH - CENTRAL PART; UINTAH AREA, UTAH - PARTS OF DAGGETT'
AND UINTAH COUNTIES

e_EBSSXs&GlUe_gelrn!! tuqa-qs=l€.07

IUAP LEGEND MAP INFORMATION

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda gov

Coordinate System: UTM Zone 12

Soil SurveyArea: Grand County, Utah - Central Part
Spalial Version of Data: 1

Soil Map Compilation Scale: 1:24000

Soil Survey Area: Uintah Area, Utah - Parts of Daggett, Grand
and Uintah Counties

Spatial Version of Data: 4
Soil Map Compilation Scale: 1:24000

Map comprised of aerial images photographed on these dates:
7t3t1997

The orthophoto or other base map on which the soil lines were compil€d and
digitized probably differs from the background imagery displayed on these maps.

As a result. some minor shifting of map unit boundari€s may be evi4enl

o
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Soil Suwcy of Cnnd Ciutrty, U|,ah - Cdtrat ParU, Uir*lh Aftr, Utrh - Puts of Daggeu, Gmd u<l Uinuh Countics EBR Soils foc Entirc Permit Ae Ot lE tfl

Map Unit Legend Summary

Grand County, Utah - Central Part

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

0.6

0.t

49

70

Reva-Falconfamilies-Rock 49.5
outcrop complex

Sula-Razorba families 4.1
comolex

Uintah Area, Utah - Parts of Daggett, Grand and Uintah Counties

Map Unit
Syrnbol

Map Unit Narne Acres in AOI Percent of AOI

6rtn grtt,
.:-ndo.t&0€f,

bg t5t

Gompers-Rockoutcropcomplex, 680.7
50 to 80 percent slopes

Moonset-Whetrock association, 8 to 10.2
50 percent slopes

Saddlehorse-Rockotrlcrop-Pathead 640.1
association, 50 to 80 percent slopes

Seeprid-Utso complex, 4 to 25 2,859. I

percent slopes

Soward sandy loam, 3 to l5 percent 239.3
slopes

Tosca gravelly sandy loam, 25 to 40 2,394.0
percent slopes

Tosca gravelly sandy loam, 40 to 80 1,234.6
percent slopes

8.4

0.1

7.9

35.2

2.9

29.5

15.2

198

tTru-ND iN
(..--ir r 

^i 
r

Fare"o o 7
rN(
s'F{,q
h{t€R
{r9

*,,?9,1i

214

n

ry36'

l5D4

=
Web Soil Survey l.l

National Cooperative Soil SurveY
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Map Unit Description (Brief, Generated)

Uintah Area, Utah - Parts of Daggett, Grand and Uintah Counties

Map unit: 85 - Gompers-Rock oulcrop complex, 50 to 80 percent slopes

Component: Gompers(55o/o)

The Gompers component makes up 55 percent of the map unit. S/opes a/e 50 lo 80 percanL This component.is on hills- The parcnt

malerial corsisls of coltuvium over residuum derived from shate. Deplh to a rcot rcstictive tayer, bedrock, lithb, is I to 20 inches- me
natun! drain4e dass is wet! dnined. Water movement in the mosi restriclive layer is moderately high. Available waler lo a depth of 60

,rches ,s very-low. Shrink-swell potentiat is low. Ihis soi/ r's nol to oded. tt is not ponded. There is |to zone of water saturation within a

depttt of 72 inches. Organic maitet content in the swfacr- horizon is about 2 pucent. This component is in fhe R034Xy342UT Uplancl

Very Steep Shatlow Loam (pinyon-lJtah Junipe| ecdogical site. ttoniffigated land capability classification is.7e. Ihr:s soi, does nof meel

nydric criterta. The calcium carbonale equivatent withi;4O inches, typically, d@s not exceed 23 percenL The soil has a slightly sodic

hoizon within 30 inches of lhe sol, surface,

Component: Rock outcrop (40%)

Generaled brief soi, descriplions are crealed for major soil componenls. 7he Rock outctop is a miscellaneous area'

Map unit: 151 - Moonset-Whetrock association, I to 50 percent slopes

Component: Moonset(45olo)

The Moonset component makes up 45 pacent of the map uriL sropes are I to 50 percent. This component.is on hills. The parcnt

rnalerjal consisls of stope alluvium and'colluvium derived from sandstone and shda. Depth to a root restriclive layer, bedrxk, lithic' is 1A

ta 20 inches. The natural dninage c/ass ls wet! dnined. Walet movemen! in he mosl reslrictive layer is moderately high. Available

watet to a depth of 60 rnctres is v ery low. Shrink-swelt potential is tow. This soit is not floodect. It is not ponded. There is no zor,e of watel

saturation within a deplh of 72 inchbs. Organic matter'conlant in the surtace horizon is about 2 percent. This componenl is in the

RO34XY322UT Uplaid Shallow Loam (pi-nyon-lltah Juniper) eco/ogical sr'le. Nonirrtga|trjd land capaMlity classification is 7e. Ihis sot7

does nol meet hydtic citeria. me calcium carbonate eguivatent within 40 inches, typicaily, does not exceed 10 percenl.

Gomponent: Whetrock(45%)

The Whetrock component makes up 45 percent of tha map unrl, Sropes are I to 50 percenl This component is on hirrs. The parcna

maferia, consisfs oi slope alluvium'and cottuvium over residuum derived kom sandstone and shate ' Depth to a rool resticlive layer,

bedrock, paralithic, is b to 40 inches. The natural drainage class is we!! drained. Waler movement in the most restrictive layer is

noderatdry nigA. Availabte water to a depth of 60 incttesis very !ow. Shrink-swell potential is low. This soil is not tloodad. lt is nat

ponded. ihei is no zone ofwater saturalion within a depth oi72 inches. Organic matter content in the surface horizon is about 2
'pefcenl. 

This component is in the R034XY33OUT UpbnA Sbny Loam (pinyon-lJtah Junipe! eeological site. Noninigaled land capability 
.-classification 

is 7s. This soit does not meet hydic qiteria. The catcium caibonate equivalent within 40 inches, typtcally, does not exceed

23 percent. Ihe soi, has a s/ightty sodic hotizon within 30 inches of lhe soil surface.

Map unitl 198 - Saddlehorse-Rock outcrop-Palhead association, 50 to 80 percent slopes

Gomponent: Saddlehorse(35%)

The Saddlehorce component makes up 35 percent of the map unit. Stopes are 50 to 80 percen!. Tt is componenl is on mounlain slopes'

The parenl nateria, consisls of c olluvium over residuum derived from iandstone and shale. Depth to a rool testictive layer, bedrock,

panUUiq is 2A b 40 inches. The natural dra,nage c/ass is wet! drained. Water movement h lhe most restrictive layer is moderaaely
'high. 

Avaitable watet to a depth of 60 inches isiery tow. Shink-swetl potentiat is /ow. Ihis soi/,s not tooded. lt is nat pon&d. Ihere,b
no zone of water saturation within a depth of 72 inches. Oryanic malter content in the surface horizo, is aboul 2 percenL This

component is in the R048AY475UT Mountain yery Sfeep Stony Loam (douglas Fir) ecotogica! site. Nonhrigated land capabilily

crassification is 7e. Ihis soil doe s not meet hydri' citeia. The calcium carbonate equivatent within 4A inches, typtcally, does /'ol axceed

23 percenl lhe soi, fias a slightly sodic horizon within 30 inches af the soil suilace.

Component: Rock outcroP (30o/o)

Genented bdef soi! descriptions are crcated for major soil componenls. The Rock outcrcp is a miscellaneous area.

USDA

-

Natrral Resources

Conservatlon Service
Tabular Data Version: 4

Tabufar Dala Version Oate: 1212112006o APPR@VM*

sEP I s 20&

DIV" OIL GAS & MINING

IR - 000294



Map Unit Description (Brief, Generated)

Uintah Area, Utah - Parts of Daggett, Grand and Uintah Counties

Map unlt: 198 - Saddlehorse.Rock outcrop-Pathead association, 50 to 80 p€rcent slopes

Component: Palhead(20%)

The Pathead component makes up 20 percent of the map unil. S/opes are 50 to 80 percent. This component k on mountain s/opes' Ihe
parent matefial consisls of coltuvium derived from sandsione and slrale . Depth to a root rersttictive layer, bedrock, lithic, is 20 to 40
'inches. 

The natural drainage class ls wett drained. Walet movement in lhe mast reshiclive layer is modenlely high. Available water Io a

deplh of 6a inches is ve4r low. Shink swett polenliat ls lou lhis sorl is not ftooded. lt is nol ponded. Therc is no zone of watat satuftlion
wiihin a deplh of 72 inches. Organic matler'conlent in the sudace horizon is about 2 percen!. This cunponenl is in the R048AY475UT

Mountain iery Steep SIorry Loam (dougtas Fir) ecological site. Nonirngabcl land capabilily elassificalion 13 Ze' f,ls so,t does nol meet

hydic cileria. The calcium carbonate eguivalenl within 40 inches, typically, does nol exceed 6 percenl.

Map unlt: 201 - Seeprid-Utso complex, 4 to 25 percent slopes

Component: Seeprid(45olo)

The Seeprid componen makes up 45 percenl of lhe map unil. Slopes arc 4 to 25 percent. Thls companenl.is.on hills. The parenl

malera, consisls of eolian Oeposns over residuum deived from sandslone and shale. Depth lo a fool restlclive layer, bedrocf' fifi9t is

40 to 60 inches. The nalural dainage crass is well drained. Waler movement in lhe most restrictive layer is moderclely low Available

watat ta a deplh af 60 inches is /ow. Shnhk-swe,r pote ntial is low. fhis sorl is nol flooded rt is not ponded. There is no zone of water

saluralion wilhin a deplh of 72 inches. Organic maller conten! in the surface hoizon is about 6 percent. This component is in fihe

R048AY451UT Mounlain Slony Loam (b,owse) ecotogical site. Noninigated land capab,l,ly clas-sificalion is 6e. This so,l does not meel

hydric criler'a. Tha catcium carbonate equivalenl wilhln 40 inches, typically, does nol exceed 40 percent.

Component: Utso (40%)

The lJlso camponen! makes up 40 percent of lhe map unit. Slopes are 4 lo 25 percen!. This componenl is on mounlains. The parenl

malerial consisls of eolian deposils and slope alluvium over residuum derived from shala and sandslone. Depth Io a root resticlive layet,

bedrock, lithic, is 40 lo 60 inches. The nalu-nt drainaga class rs well drained. Waler movemenl in the mosl reslriclive layet is modeftlely
high. Available waler to a depth of 60 inches is tow. Shtink-swell potential is low. This soil is no! flooded. ll is nal ponded. There is no

zone of waler saluration wilhin a depth of 72 inches. Organic maller contenl in the surtace hotizon is aboul 4 percenl. This component is

in the RO48AY448UT Mountain Slony Loam (mounlain 6ig SageOrush) ecologica! site. Nonirigaled land capabiw classificafibn ts 6e'

fhis soi/ does nol meel hydic crileri . The cdcium carbonale equivalent within 40 inehes, lypically, daes nol exceed I percent'

Map unit: 214 - Soward sandy loam,3lo 15 percent slopes

Component: Soward (85%)

The Soward componenl makes up 85 percenl ot the map unit. Stopes a/.e 3lo 15 percen!. This componanl is on dninageways. The

parent malerial consisls ol atluvium derived from sandsione and sihate. Depth lo a roo! reslrictive layer is grealer lhan 60 inches. The

nalural drainqecrassiswelrdrarned. Watetmovemenlinthemoslresttictivelayerishigh. Availablewaterloadepthof60irchos,s
modente. Sidnk-swell potential is tow. This soil is raety flooded. U is no! ponded. Thera is rn zone of water salunlion wilhin a depth ot
72 inches. Organic malter conltenl in lhe sutface hoizoi is abou! 4 percen!. This componen! is in fhe RA8AY4I0UT Mounlain Loamy

fut om (basi; Wildrye) ecologr?al sife . Nonirrigated land capabitily classification ts 6e. Ihis soi, does no, meel hydrb criteria. The

calciufi carbonale equivalen! within 40 inches, typicaily, does nol exceed 7 percent'

Map unit: 232 - Tosca gravelly sandy loam, 25 to 40 percent slopes
-."e

Gomponent: Tosca (90%)

Ihe losca componenl makes up 90 percent of lhe map unit. Slopes are 25 lo 40 percent. This componenl is on maunlains- The parenl

rnalefia, consisls ot slope allwium derved frorn sandstone and shale. Deplh to a roo! rcsticlive lapr, bedtock, lithic, is 40 to ffi inches.

The nalu61l drainage ciass r's wett drained. Water movemenl in the most res lrictive tayer is htgh. Available watet to a depth of 60 inches

rs low. Sh4nk-swe7l potentiat is low. Ihis soi/ is ,ol fro oded. ll is no! pondad, Thet6 is no zone of waler saluralion wilhin a depth of 72

inches. Organic matter content in lhe surface horizon is aboul 85 percent. This componen! is in the R048AY451UT Mounlain Slury
Loam (browse) ecological site. Noninigaled tand capabitity classfcation rs 6e. Ihis so/ does nol meel hydric citeria. The calcium

carbonale equivalent within 4A inches, Wicav, does not exceed 30 percent.
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VCGETATION SUNVEV FONM

Property: Earth Energv Resources

Quadrat #: 1 Date: A8116lA7

Location: SO. 15o Slope Observers: JS. MS

Mixed Tall Shrub Qommunitv

11 ,.t', ,:FiffFatif::r i

Mountain mahoqany 2A%

Douolas rabbitbrush 3%

Wvomino biq saqe 2Yo

Total

Snowberrv 5%
Pussv toes Trace

Total

Grasses i,: Perccint . ::

Western wheatorass 6%

Bottlebrush squirreltail 2To

Indian riceqrass 2o/o

Total
Fercent ,

Litter 10%

Rock lOYo

Bare Ground 35o/o

TotalCover (should equal 100%) 100%

APPROVED
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Veeetanoru SuRveY Fonna

Property: Earth Enerqv Resources

Quadrat #: 2

Location: SW. 10o SlaLe

Date: 08116107

Observers: -JS. 
MS

Mixed Tall Shrub Communitv

Wyoming big sage 25o/o

Snowberry 5o/o

Gambelaak 5o/o

Serviceberry 2%

Total
Fnfus . i i : . l:?:! i,: :: ' Percg* , :

Globe Mallow 1o/o

Total

Grasses Perebrit,

U nd ifferentiated bu nchqrasses 17Vo

Total

oElef ' Percent
Litter 25o/o

Rock 10%

Bare Ground 1IYo

Total Cover (should equal 100%) 100%

APPROVHD

sEPt9mg
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Vecerafloru Sunvev Fonn

Property: Earth Energv Resources

Quadrat #: 3

Location: NW 15o Slooe

Date: 08116/07

Observers: JS, MS
Saqebrush-Grass Communitv

Wvominq biq saoebrush 25o/o

Snowberry 3%
Douolas rabbitbrush 2%

Total

Fs*s 
'

Lupine 1o/o

Dandilion Trace

Total
.Gib3te*,,,, Percent :

U ndifferentiated bunchgrasses 5SYo

Blueorass 20%
Western wheatqrass 20%
Needle-and-thread qrass 15%

Total
Ofher t:: i I rt;l:lir':it:ii, Percent
Litter 9To

Rock
Bare Ground 5%

Total Cover (should equal 100%) IAOYo

APPRCIVEN

sEPfgm
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Veceranou Sunvrv Fonu

Property: Earth Enersv Resources

Quadrat #: 4

Location: SW 2olo Slope

Date: A8116lA7

Observers: JS. MS
Mixed Tall Shrub Communitv

' :r ;;';-1, ' t:1, ' I
Mountain mahoqanv 20o/o

Snowberrv 5%

Utah iuniper 20o/o

Gambeloak 2o/o

Total
Peruent.:,

Total

'€rassas
.-tr. :.,"' i:'.:,,:,t:., .,-,: pgrognt I

Western wheatqrass 5o/o

Blueqrasses $Yo

Needle-and-thread Grass 7o/o

Total
Percent ,

Litter 13%
Rock 1A%

Bare Ground 10%

Total Cover (should equal 100%) 100%

v APPB.OVHD

sEPfem
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Veeerenou SunveY Fonm

Property: Earth Energv Resources

Quadrat #: 5

Location: SW 1% Slope

Date: 08/16/07

Observers: JS. MS

Saqe Brush-Grass Communitv

r'., ,:; Percenl ..- 
,

Snakeweed 5o/o

Total
Forbs - .,:: ,:1; .ri-;q... Hg'rceht ,: i
Pussv toes 2%

Marsh sowthistle 5o/o

Unknown Forb 1o/o

Arenaria 2%

Total
."GrCgses',: :-- r -l

Western wheatgrass 20o/o

Total
Othei
Litter 5%

Rock 30%

Bare Ground 3A%

Total Cover (should equal 100%) 100%

APPROVHD

sEPl9m
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VeoErnnoN SuRvev Fonut

Property: Earth Enerqv Resources

Quadrat #: 6 Date: A8116lA7

Location: WSW 7% Slooe Observers: JS. MS

Saqebrush-qrass Communitv

Shrubs & Treee Pereent

Wvominq biq saqebrush 3A%

Douolas rabbitbrush

Total
F6E- .Percent:i

Aoosens Glauca Trace

Total

Gfasses 'Percent
Undifferentiated bucn hqrasses 25Yo

Total

Other Fercent

Litter 35%

Rock SYo

Bare qround

Tota I Cover (shogld-e_gleLl 0Q%L 100%

APPROVED

sEP I I 20ts
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Veoernnoru Sunvev FoRn

Property: Earth Enerqv Resources

Quadrat #: 7 Date: 08116147

Location: Observers: JS' MS

ShrubS&rlrees Percent
Gambeloak 90%

Serviceberrv 5%

Total
Forbs.' Fercent

Total

Gr'bsses Percent
Blueqrasses 1%

Total
0ther . Peicent
Litter 4o/o

Rock
Bare Ground

Total Cover (should equal 100%) 100%

APPRCIVFD

sEPt9ru
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Vecernnoru Sunvev Fonut

Property: Earth Energv Resources

Quadrat #: 8 Date: 08116107

Location: W 3% Slope Observers: JS, MS
Saqebrush-qrass Communitv

Shrubs &Trees Percent
Saqebrush 20%
Snowberrv Trace

Total
Forbs -.j. -, .Petcent :

Pussv toes 15%

Total
'Peieent:

Koeleria sp. 5%
Needle-and-thread qrass 10%

Total
Other Pereent
Litter 10%
Rock
Bare Ground 40%

Total Cover (should equal 100%) 1004/o

APPROVED
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VEcerenoru Sunvev Fonrvt

Property: Earth Enerqv Resources

Quadrai #: 9

Location: NW 5% Slooe

Date: 08/16107

Observers: JS, MS

Shrubs &Trees :r Percent
Wvominq biq saoebrush B0%

Snowberry 8%

Total
Forbs : 'Pdr0ent..
Hedesarum Boreale Trace

Total

Gra'sses Perc€nt''
Bottlebrush souirreltail 3o/o

Total
Other Percent
Litter 9a/o

Rock
Bare Ground

Total Cover (should equal 100%) 100%

APPROVED
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VeeeranoN Sunvev Fonu

Property: Earth Enerqv Resources

Quadrat #: 10

Location: NNI& 390 Slope

Date: 08/16/07

Observers: JS. MS
Mixed Tall Shrub Gommunitv

Serviceberry 30%
Covote willow SOYo

Gambeloak 5%
Mountain mahooanv 5o/o

Total
Percent

Total'Gresgeg - .,.1.. ; ; Feicent

Total
E}g' Percent

Litter 1Oo/o

Rock
Bare Ground

Total Cover (should equal 100%) 100%

APPROVED

SEPIgMF
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VeeETRrpN SunveY Fonnn

Property: Earth Enerqv Res9urces

Quadrat #: 11 Date: 08116107

Location: SW 2% Slooe Observers: JS, MS

Saqe Brush-qrass qrading to PlJlDouq Fir Communitv

Wyoming big sagebrush 5o/o

Total
Forbg -'iii"; Percent ,

Water leaf 1o/o

Arenaria sn. 1o/o

Total
Grasses r

t: 
. 

'., ;.t' ::',',,- t''

Bottlebrush sq uirreltail 5%

Blueorasses 3o/o

Total

Litter 15o/o

Rock 35o/o

Bare Ground 35o/o

Total Cover fshould equal 100%) 100o/o

o AF'PM'MVFS

sEPt9zro
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Veeemnoru SuRvev FoRm

Property: Earth Energv Resources

Quadrat #:. 12

Location: W 2% Slope
P/J/Doug Fir CommuniW

Date: 08/16/07

Observers: JS. MS

APPRCIVED

sEP l9 2m

DIV" OILGAS & MINING

*liiParcotlt :'. :,

Pinvon oine 100o/o

Total

Total

-,- ,'-,'; 
.. 

.Grasgbc:].' ': Percent,

Total
;-, rlPglce6l ::,

Litter
Rock
Bare Ground

Total Cover (should equal 100%) 1A0o/o

IR - 000307



VEeermoll SunveY Fonu

Property: Earth Energv Resources

Quadrat#:13

Location: NW 3% Slope

Date: A8116107

Observers: JS. MS

APP D

sEP I I 20{B

DM OIL GAS & MINING

P/JlDoug Fir qradinq to saoebrush-qrass Communitv

Wvominq biq saqebrush 254/o

Bitterbrush 30%

Pinyon pine 15%

Total
Percent ,

Pussv toes 3a/o

Fiqwort 3%

Total

Western wheatqrass 4o/o

Blueqrasses 5%

Stipa Comata 5o/o

Total
:,". . l.'l:

Litter 7%

Rock
Bare Ground 3a/o

Total Cover (should equal 100%) 100%

IR - 000308



Appendix D
IEquipment List & Process Flow Sheet

o
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Earth Energy Resources Inc. - PR Spring Oil Sand Mine

O List of Equipment for Utah DAQ Emissions Inventory - Rev.6

Mininq Equipment
Item
No. Quantity Description

Power
(hp / kW)

Servlce TotalPowet'
Factorl (hp / kW)

1

2

3
4
5
6
7
I

10

11

12
13

14
15

16
17

18
19

1

2
1

2

1

1

2
1

1

4
1

I

I

1

4
1

1

1

3

Wirtgen 2200SM Surface Miner
Mine truck (20 ton cap)
Tracked Excavator (Cat 345 or equiv.)
Dozer (Cat D8R c/w ripper))
Grader (Cat 14H or equiv.)
Wheel Loader (Cat 950G or equiv.)
Cat 325-mounted Rock Drill (diesel air comp.)
Water Truck (100 bbl)
Equip. Service truck (5 ton)
Pick-up trucks
Crew van
Plant Generator (natural gas, 0.5 MW)
Plant Generator (diesel back-up, 0.25 MW)
Camp Generator (diesel, 0.25 MW)
Light Towers (diesel, 100 kW)
Electric Welder (diesel, 45 kW)
Submersible Water Pump (diesel/electric)
Water Pipeline Delivery Pump (diesel)
Water Pumps (3 inch, gas)

900
260
290
305
215
180
168
250
150
150
200
670
335
335
134
60
't20

50
6

672
't94
216
228
160
134
't25
186
112

112

149
500
250
250
100
45
90
37
4

0.50
0.70
0.50
0.50
0.30
1.00
0.50
0.30
0.40
0.40
0.25
1.00
0.05
1.00
0.20
0.10
0.90
0.90
0.10

450 336
364 272
145 108

305 228
65 48
180 134
168 125
75 56
60 45
240 179
50 37
670 500
17 13

335 250
't07 80
65

108 81

45 33
21

No. Quantitv Description (MMBtu / kwh)
Service Total Energy
Factor (MMBtu / kwh)

1

1
,|

1

2
?

Process Heater (gas fired, 10MM Btu) 10
Process Water Heater (gas fired, 1OMM Btu) 10
TAI Distillation boiler (gas fired, 10MM Btu) 10

9.5 2784
9.5 2784
9.5 2784

2930 0.95
2930 0.95
2930 0.95

NOTES:
1. Service Factor is defined as operating fraction of a24 hr day
2. Total power expended by piece of equipment in a 24 hr day

Compiled by: TJW
Date: Sept 6/07

APPRNVEM
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Appendix E
Surety Galculation
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Earth EnerEy Resources Bond Summary Worksheet

Please see attached sheets ("Equipment", "Rates", and "Building Calcs") for backup information,
CRG = Cost Reference Guide. 2008 Means 2@8 = 629 RS Means Heaw Construction Cost Data, 2008

1 Slean up and Removal of Structures (Removing crushers, conveyors, etc,)

l'his entails removing the equipment listed below by dismantling, loading on dump trucks and flat-bed trailers with a crane and four laborers, and
rauling to the Uintah County Landfill for disposal. Costs for the crane, laborers, hauling by truck, dump fees, and use of a water truck to suppress dust
luring demo activities are included below each category.

)ump fees are $3O/load tor a10-12grd dump truck, $50ton for a 30-50 yard dump truck, $1S/ton for loads on flatbeds, $Z)fion for pelroleum
;ontaminated soils. No liquid u.astes are accepted, according to Greg Jensen, Uintah County Landfill, April 2008.

the Landfill is 88 miles from the mine site.

Items to be Removed

fanks
22 tanks C/ 400 bbl, 15 1,000 bbl, total volume 98,960 cu. fi., will be cut into pieces, lifted onto a trailer,
rnd hauled to the Uintah County Landfill.

Maintenance Shop and
Warehouse

Ihese are "Sprung" aluminum structures. Easily dismantled using hand povt/er tools and crane. Removal of both 10,@0 ft2
ruildings will require 5 days and will fill 4 trailer loads. Weight is 35,525 pounds each, (personal communication, April 1,

2008, Jared Heaton of Sprung Instant Structures, website at http:/lwwvrr.sprung.com/en/index.php.) The mine office is a
rortable structure and will be removed from the site.

Mine Office

Themineofficewill beremovedbyATCOandall costswill bebornbythem. Theywill doanyandall prepworkrelatedto
this task and bear those costs as well. Prep work will generally just entail disconnecting hoses. The building will not be
gutted as it may be used elsewhere by others off site. No costs are included here for the office building because non will be
incuned by Earth Energy.

Power plant

Size is approximately 2,5@ ft2, weighs 20 tons, and consists of 'l gas generator, 1 diesel back-up, 'l boiler. Removal using
a crane, loader, and laborers will take one day and 2 trailers.

I Process train

One process train. Each includes piping, hoses, etc. and is skid-mounted. Each is approximately 480 ft. long by 75 ft. wide
by 20 ft. high. The train would be drained of all process materials, disconnected to individual skids and hauled away. Once
cut up, the volume would be roughly 2,000 CY.

Distillation unit

fhe distillation unit weighs approximately 20 tons and will require a crane to load on a trailer. lt will fill 90% of one trailer load
lo remove.

Sand dewater unit

The sand devuater unit weighs approximately 20 tons and will require a crane to load on a trailer. lt will Rll 9006 of one trailer
load to remove.

Sand remaining in
process unit

Assume a 2 day retention time in the process unit. Total sand processed is 3,944,228 CY.With a bulk factor of 1 .3, this
produces 5,1 27,496 CY. 5,'127 ,496 CY ((6 yr)(350 day/yr)) = 2450 CYI day or 4900 CY to be removed to the mine waste
area. Liquids in the process train will be minimal and the costs of hauling that material off sitE are within the costs
associated with draining tanks.

ily'ater Storage Pond Liner

fhe 6Gmil liner will be removed with the crane and 4 laborers, and placed on a partially loaded trailer load. Because it will
be part of another load, no transport fees are included.

Items to be Buried in Place

Gravel from Parking Area
rcxt to maintenance shop

The gravel parking area is approximately 2.6 acres in size, covered with 4 inches of gravel, making 'l ,396 GY to be
disposed. Gravel will be pushed to the cleaned-out water storage pond location to partially fill this void.

Rip and Bury Sprung
Structure Foundations

Soncrete foundations of Sprung Structures will be ripped with a dozer and buried in place.

Reserve Ore, Sand and
fine tails, and Reject
Materials

Reserve ore, sand and fine tails, and reject ore stockpiles (approximately 60,000 CY, total) from the plant area will be loadec
into trucks and hauled to the pit area (prior to final grading and reclaiming) where an opening will be made to place the ore.
The excavated overburden will be used to cover these materials.

APPROVHD
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Crane Subtotal

\ lassume 4 hours to load one truck)
total hours aqulp abor

ltem hours $/hr l/hr
tem

:anks (22) 12.U $141.72 $61.7: $2,441.d
nainUwhse 16.0C $141.72 $61.7! $3,255.5:

,ower plant 2.4C $141.72 $61.7: $,|88.31:

rrocess train 228.OC $141.72 $61.7! $46,391.1(

listillation unit 4.0c $141.72 $61.75 $813.8t

nnd dewater unit 3.6C $141.72 $61.74 $732.4

,v?ter storage pond liner 8.0c $141.72 $61.7: s'1.627.7(

bi*:faiifi:tiii6i :::40;9! :r$17ltr'€A :8ts1';71 !!S,!,i342.8(

Subcategory
total $65,091

iee Rates sheet CEne, 65 ton. From Cost Reference Guide (CRG) and Means 2008 data.

-aborers 4laborer hrs Subtotal

for ea crane

hour*
rssumes 4 laborers per crane hour labor

tem lotal hours $/hr

:anks (22) 48.00 $47.0: $2.258.4(

nainvwhse 64.0O $47.05 $3,01 1.2(

)ower plant 9.60 $47.0€ $451.6t

:rocess train 912.00 $47.05 $42.909.6(

Jistillation unit 16.00 $47.05 $752.8(

;and dewater unit 14.40 $47.05 $677.51

I iraler storaoe oond liner 32.00 $47.05 $1.505.6(

, iarikifarm:lihHi:l i:gO:OO $47:0f $7.528,00
Subcategory
iotal

$59,09{

See Rates sheet: Laborers. From Means 2008 data.

Basis for relationship is best professional judgement and past expetience.

Irucking to dump Assumes 35 ton loadftruck) Subtotal

tem ions no. of trucks
F MI|eS
(round trip) E/mile

anks (22\ 107 3.C 17e 2.U $1,O77.11

nainUwhse EC 4.C 17e 2.4 $1,436.1(

rower plant 2C 0.€ 178 2.O4 $215.42

rrocess train 1.995 57.C 178 2.U $20,465.2t

listillation unit 3C 1.C 17e 2.O4 $359.@

;and deurater unit 3€ 0.s 17e 2.O4 $323.12
Subcategory
lotal

$23,87t

E/mile from Means 20O8 Heaw Construction Cost Oata3'l 23-23.18- 4700

Dump Fees Subtotal

[em |ons $fton

anks (22) 107 15.00 $1.605.0(

nainUwhse EE 15.00 $s25.q

cower plant 2C 15.@ $300.(x

crocess train 1.995 't5.00 $29,92s.q
iistillation unit 3C 15.00 $450.(x

\ sand dewater unit 3C 15.00 $450.0(

, Subcategory
total

$33,25!

Per Greg Jensen, Uintah County Landfill, April, 2008 A JHLJVFI
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tush oravel from parkino area to storaoe Dond Subtotal

\ Production aquiP labor

luantity (CY) 0cy/hr) lotal hours $/hr $/hr
1.3S)5.0C 62.Za 22.44 $10E.ES o1./ w,427.4(

Subcategory
rotal $3,827

See Equipment: Scrapers; and Rates Sheet: Cat 631 Scraper

Move ore-related piles to pit backfill Subtotal

Production Equrp abor
Material/ouantitv llcy/hr) rtal hours ilhr D/hr
i<eserve (Jre - 4(J-Ll(Ju 255 156.86 $171.82 60.1C $36,376.9;
Sand-Ftne Iails- 1u-u(ru 255 39.22 s171.42 50.1C $9,
Reiect Pile - 10.000 255 3V.22 s171.42 60.10 $9.095.9(

Sand in Process - 4900 25s 19.22 $171.82 60.10 $4.457.5(
Subcategory
:otal $59,028

See Equipment: Dozer, Regrading Dumps; and Rates Sheet: D8 Dozer

Rip Goncrete foundations* - maintenance/warehouse buildinqs (20.000 sq ft) Subtotal

Production otal hours !qurp abor

rrea (acres) aclhr) 10urs E/hr E/hr

0.5 0.60 3.33 $108.89 61.75 $568.2:
Subcategory
otal $s68

See Equipment: Dozer. Rippinq & pullinE: and Rates Sheet: D8 Dozer

Assumption is that concrete is 6 inches thick with standard rebar.

I TOTAL $24,744

2 !lackfilling, qradins. and contourinq

I
Ihe mine pit will be bacldlled to 5&60% of the original volume as part of the mining process using produced sand and cast-back overburden and interburden.
l'he final cut during mining will create a 3:1 slope to blend with sunoundings (se€ cross-sections), thus no bacldlling will be required in any area during
eclamation.

Ihe rough bacKilled North and West pit surfaces (93 ac), perimeter road and haul roads segments not integral to oversburden/interburden slorage areas (17

rc), and overburd€n/interburden storage areas (/0 ac) will all be finish-graded (minor cut and fill) with a Cat 14 grader to assure the land blends with
;unoundings. A water truck will be available to suppress dust.

3rading/Gontouring
production !quip abor Subtotal

rrea (ac) ac/hr total hrs D/hr l/hr
180.00 ? {E 57.14 $68.8s $60.10 $7.368.2(

See Equipment: Gradino: and Rates sheet: Cat 14 Grader

/Vater Truck Subtotal

total !qurp abor
hours D/hr D/hr

57.14 138.91 $60.10 $11 .371.4:

See Rates Sheet: 1@,000 gal Water Truck

2 TOTAL $18,74(

APFROVED
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3 Soil Material redistribution and stabilization

)

Approximately 132,29 cubic yards of topsoil and vegetative debris will be redistributed to about a five-inch depth with a scraper and dozer assist, over

rpproximately 1 95 acres of the mine. Average haul is 600 ft. The 18 acres of topsoil storage areas will not be topsoiled because they will not be stripped of

:opsoil.

fopsoil Replacement oroduction Total -.quip abor Subtotal

Total GY cylhr hours E/hr i/hr
132250 255 518.63 171.82 60.1 $120.280.6i

Assumes a self-propelled scraper with 1/4 dozer assist. From Means 2008 31 23-16.50-2000

3 TOTAL $120,281

4 Levegetation (preparation, seeding, mulching)

Soil stabilization in preparation for seeding is addressed in No. 3 above. No mulch or fertilizer will be used. All 213 acres afiected at the mine area will b€

seeded with a D6 tractor-pulled broadcast seeder. Seed price quote is from Granite Seed; Lehi, Utah; March, 2008.

Reveqetation - 213 ac Subtotal

area (ac) oroduction 3qulp labor

aclhr l/hr $/hr
seed application 213.0( 0.75 $61.12 $60.10 $25.819.8(

cost Der acre
ieed cost ($/ac) 213.O( 697.50 $148,567.5C

See Equipment: Dozinq. Seedino: and Rates Sheet: D6 Dozer

4 TOTAL $174,387

\s Safety gates, berms, barriers, signs, etc.

7 A highwall safety berm, extending up to 2,@0 linear feet, 4 feet high and 12 feet wide, may be in place on the side of the backfilled pit when reclamation

:ommences. lt will be blended into the regraded pit with a D8 dozer.

Approximately 4,000 feet of fence with a wooden top rail (as per DWR request) will be in place between the mine and Seep Ridge Road, as well as two metal

safety gates, and safety signs. These will be removed once reclamation is completed and vegetation is grouring.

iafetv fences Subtotal

F feet removed B/lin feet

4,000.00 $2.69 $'t0.760.0c
:rom Means 2008 02 41 13.60 1650

{iqhwall safetv berm

rroduction equip abor Subtotal

lY material ]Y/hr $/hr E/hr

1.778 62.5 61.12 60.1C $3,448.4i
:rom Equipment: Dozing, Regrading Dumps: and Rates Sheet: D8 Dozet

' 
TOTAL $14,208

6 )emolition, removal and disposal of facilities/structures, regrading/ripping of facilities areas

3uildinos to be demolished volume Cemolition Subtotal

rrea (sq ft) heiqht (ft) lcu ft) E/cu ft^

tlrarehouse 10.@0.0c 20.00 200.000.0c

naint. Shop 10.000.00 20.00 200.w.oc
Total Volume bu ft) 400.000.0( 0.3'l $124,000.0(

Demolition $/ cu fi from Means 2008 02 41-16.130100

\ r ntlitrtf r\/trn

sEP I I zUF

DM OILGAS & MINING

Bond Estimate SUMMARY ?age 4ot7 7 May 2OO9
IR - 000316



none of these structures will be buried.

concrete an place, burial, and ripping remaining facilities area

See Equipment: Dozinq. Ripoino: and Rates Sheet: D8 Dozer

of overburden/interburden storage areas will entail reworking approximately 132,259 cubic yards of material to bring these areas to a 3:1 slope. These
will not need to be dpped as they will not be compacted. A trackhoe, backhoe, and dozer will be utilized.

Dumps; and Rates Sheet: D8

Soil stockpile areas (18 acres) will not need to be regraded as the underlying surface has not been disturbed, bnt will be dpped; the 1$acre plant site will also
be ripped. These total 33 acres will be ripped to relieve compaction using a Cat 14 grader. Regrading of surfaces is included in Bullet 2 above.

See Equipment: Gradino: and Rates Sheet: Cat 14 Grader

Non-integral to overburden/interburden storage areas

See Equipment: Dozing, Ripping; and Rates sheet, D8 Dozer

headwaters of two ephemeral drainages afiected by mining will be ftlled with overburden/interburden storage areas. Rip+apped and energy dissipators will
constructted during mining to protect these areas from erosion (See Erosion and Sediment Conhol Plan). These are permanent strucfures. No drainage

will be requked during reclamation.

APPRC}VffiM
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11 Mulchinq, fertilizinE and seedins the affected areas
No mulch or fertilizer will be used in reclamation efforts. All 213 afiected acres will be seeded. See No. 4. above.

12 General site clean up and removal of trash and debtis

Irash removal will occur after all buildings and facilities are removed; it will invofue collection of all refuse, litter, shay metal, pipe, wood, insulation, and other
lebris. The 21&acre area will be inspected by 3 laborers with a pick up truck. All trash will be collected, loaded onto haul trucks, and transported to the Uintah
Sounty Landfill for proper disposal. Trash volumes and weight are expected to make up only a small part of another existing load, thus no cost for transport or
Jisposal is included here.

frash removal Subtotal

# acres rick up 1,6ac/hr abor $/hr no. of laborers

213.0C 1.60 $47.05 3 $18.790.5S

See Rates sheet, Laborer

I2 TOTAL $18,?91

13 Lemoval/disDosal of hazardous materials

{ny fuels remaining on site would be used to fuel equipment used in reclamation wo*. Most fuel, oil, lubricants will be removed by Tri-State Recycling at no
:ost, based on quote from Tri-State, March 2008.

\ charge to remove partial containers and small amounts of hydrocarbon wastes will be charged

Cne trip will be required. No Hazardous malerials are stored on site.

Removal of hvdrocarbons Subtotal

cosumale niles. round trio
$1.56 176 $274.5(

Based on quote from Charles Martin, TrF State Recycling, April 2008

13 TOTAL $27{

14 iquipment Mobalization

This bullet includes removal (demobilization only) of abandoned mining equipment from the site.

7 mob lemob Means 2008 reference number
leclamation Equipment D8 dozer $355.00 s355.0€ 91 54-36.50-01@

35O Loader $355.00 $355.0C 31 54-36.50-0100
:racl( hoe $217.00 $217.0C 31 54-36.50 -C[}20

Cat 14 grader $355.00 $355.0( 154-36.5G01@
:Iane $405, $405.0c 31 54-36.50-2100
531 scraper $530.00 $530.0c ]1 54-36.50 -07q)
/Vater truck $355.00 $35s.0 31 54-36.50-0100
D6 Dozer $355.00 $355.OC t't 54-36.50-0100
Seeder. Manure Spreader back with other eouioment - no addt'l cost)
Semi and Low-boy trailer used to mobilize other equipment - no addt'l costl

llinino Eouioment Surface Miner 405.OC 31 54-36.50-21m
Rock Drill 405 ll 54-36.50- 21@
DE dozer $355.0C cl 54-36.50-01(X)
tY) Loader $355.Ot c1 54-36.50-0100
irack hoe $217.O[ 31 54-36.50 -0020
Cat14 qrader s355.0t 31 5+36.50-fi@
y'Vater truck $355.0C )l 54-36.50€1m
tJ I on naut lrucKs(, 1.420. 31 54-36.50-01

fotal $2,927.00 $6,794.00

14 TOTAL $9.721
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costs equal to 1 5 percent of subtotal

Based on awrage consultant Ets fortechnicians, and rental whicle Etes for SLc ar€, 2008
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Tank Calculations to determine Dumo Fee Costs

{00 bbl tanks diameter(ft) reiqht (ft) thickness(ft) densitv(lb/cf) fi units total lbs totaltons
1000 bbl tanks 12 20 0.0208 485 53243 21

21 16 0.0208 485 15 1 59730 8C

fotal tons for tanks 10i

Tank Galculations

APPRmvF*
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EQUIPMENT INFORMATION

OZING lcPH ps. I CPH Oq. CPH OO.
ipping & pulling dimpler rl Seeding 1q

-6 )-6

pper width(ft) er 1--57 3eder width (ft) 10.0 MS Vlulcher width (ft) MS
pper penetration(ft) 1--57
eed (mi/hr) 1 1 --60 ;peed (mi/hr) 1 1 --60 ;peed (mi/hr) I 1 -60

y'laximum Production(aclhr) 0.97 lximum Production(adhr) 1.21 Vlaximum Production(adhr) 0.97
lorrection Factors )n Factors lorrection Factors

erator v.I a 1--46 Derator U T5 1--46 Jperator 0.7f 1 --46
)tficiency (50 min/hr) 0.8: 1--46 liencv (50 min/hr 0.83 1--46 rfficiencv (50 min/hr) 0.8: 1-46

iorrected Production nAr -;orrected Production o.7! orrected Production 0.6(
ac/hr) rc/hr) lc/hr)

JUZING t<eqradlnq dumDs and PH Pq. JRADING CPH DO.
rushinq into Storaqe Dond iradinq
l-8 :at 14

i00 ft ave push lrader blade width (ft) 13.f z-- |

;peed (mi/hr) ?a 2-16

Maximum Production(lcv/hr) 100.0c r'laximum Production(ac/hr)
orrection Factors 30rrection Factors
perator v.ta 't--46 )perator 0.7 1-46

rfficiencv (50 min/hr) U-OJ 1-46 sfficiencv (50 min/hr) 1-46

lorrected Production 62.24 Corrected Production
'lcv/hr)

adhr)

5URAPERS ]PH Do.
fop Soil ReDlacement
Itockpile move to Dit
]at 631

laoacitv (cu vd) 6--Z
\veraqe Haul Distance 60(

lvcle Time
Loadinq time (min) 8--1 1 0.(
Spreadino time (min) 8--1 1 u./
Loaded Haul time (min)o% orade 8--37 1

Emptv Haul time (min)o% orade 8--37 0.t

Cvcle Time (min 3.4
Cvcles oer Hour 17 .e

vlax Production Rate 0cv/hr)

lorrection Factors

Operator 1--46 o.7t
Job Efficiencv(50 min/hr) 1--46 0.8i
Load Faclor 0.€

fotal Correction Factor 0.5(

orrected production rate(cy/hr) 254

All cycle times and Correction factors are from Caterpillar Performance Handbook (CPH) Edition 38, January 2oo8
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RATES and SEED MIX

APPROVEN

SEP I9 2W

EQUIPMENT COSTS
lourly Rates Hourly Rates CRG* Paqe No, Labor Hourlv Rates abor Tvbe**

iemFTruck & Low-bov trailer use rig that brinqs equip. in for eouiDment removal (Bullet # 1))
)8 Dozer 108.89 9--53 61.75 tnutD t)Der - Heaw
150 Loader 55.82 9--33 61.75 For rin ()ner - Heaw
lat 330 Track hoe 93.70 1 0--1 8 60.10 Eauip Oper - Medium
lat 14 Grader 68.85 Y--C 60.10 Fnr rin ()ner - Medir rm

lrane 65-Ton 14',t.72 13--1 1 61.75 dliln()ner-Herv!
lat 631 Scraoer 171.82 9--50 60.10 )uto uDer - Meotum
10.000 oal Water truck 138.91 20--11 60.10 Eouio Ooer - Medium
DO Dozer 61.12 9--53 60.10 iOUID LJDET. MEOIUM
Laborer 47.05 Common bldo. Laborers.EquipmentHour|yRatesincludeoVerheadandprofitfromCostReferenceW
"*Labor Hourly Rates include overhead and profit from inside back cover Means Heavy Construction Cost Data 2008

SEED MIX
species Seeds/lb PLS seeds/ac Cost for PLS pound fotal Cost
Forbs-
Blue flax (Linum lewisii\ 293,000 u.b $12.50 $6.25
Rocky Mountain penstemon var. Bandera
(Penstemon sfrlctus) 592,000 0.25 $40.00 $10.00

Smaff burnet (Sanquisorba minor\ 55,000 1 $4.00 $4.00

Lupine (Luprnus caudatus or L. alpestris) 27,600 1 $70.00 $70.00

Total forbs in seed mix 2.75

Grasses -
Vf uttonorass Poa fendleiana\ 890,000 2 $65.00 $130.00
Janby bfuegrass (P. canbvi'l 926,000 1 $14.00 $14.00
Indian ricegrass (Achn aeth e ru m
hvmcnoi.les\ 1 50,000 2 $31.50 $63.00

Sreat basin wildrye var. Magnar (Leymus
)inereus\ 130,000 2 $9.00 $18.00

3luebunch wheatgrass (Pseu doroeg neria
spicafa ssp. spicata) 140,000 3 $48.00 $144.00

y'y'estern wheatgrass (Pascopyru m
rmithii\ 110,000 3 $5.25 $15.75

Total grasses in seed mix 't3

Shrilhq -

Sagebrush - Wyoming or Mountain
'Aftemisia tridentata vtryomingensis or
nsevana\

2,500,000 0.25 $50.00 $12.50

3itterbrush var. Lassen (Purshia
'ridentatal 15,000 2 $35.00 $70.00

Serviceberry (Amel an ch ier alnifoli a \ 25,800 1 $65.00 $65.00
lnowberry (Svmphoicarpos a/bus ) 75,000 1 $75.00 $75.00

Total shrubs in seed mix 4.25
TOTAL COST FORSEEDS 20 $697.50

Earth Energy Resources bond estimate, RATES SHEET Page 1 of 1
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Appendix F

Site Photos
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Looking up at norlh-
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Slope view mict-drainage, looking up toward

View upslope, just outside {southwest of) current S,aere activity area, wiihin proposed pit
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STORM WATER
POLLUTION PREVENTION PLAN

PR Spring Mine

1.0 INTRODUCTION

In 1972, Congress passed the Federal Water Pollution Control Act, also known as the Clean
Water Act (CWA), to restore and maintain the quality of the nation's waterways. The ultimate
goal was to make sure rivers and streams were fishable, swimmable, md drinkable to their
highest natural level. In 1987, the Water Quality Act added provisions to the CWA that allowed
the Environmental Protection Agency (EPA) to govern storm water discharges from industrial
activities through its National Pollution Discharge Elimination System (NPDES) permit
program. EPA published the final notice for Phase I of the Multi-Sector General Storm Water
Permit program in 1995 (Federal Register Volume 60 No. 189, September 20, 1995, page
50804). Subsequent to that date, states for which EPA had granted NPDES permitting authority
adopted their own version of the storm water regulations. One of those states was Utah, with the
exception of lands within the state designated as tribal lands or "Indian County'', where EPA
retains permitting authority. Utah's Division of Water Quality (DWQ) has developed the
General Multi-Sector Permit for Storm Water Discharges Associated With Industrial Activity
(General Permit) to closely follow the EPA program, and issues coverage under the General
Permit (No. UTR000000) to applicable industrial facilities.

The General Permit includes provisions for the development of a Storm Water Pollution
Prevention Plan (SWP3) by each industrial facility discharging storm water, including oil and
gas extraction facilities. Oil sand mining, tar sands mining, and extracting oil from oil sands and
oil shale, all fall under Major Group 13: Oil and Gas Extraction, in the Standard Industrial Code,
which is used to categorize and, set storm water regulatory standards for various classes of
industries. The purpose of a SWP3 is to identify and prescribe storm water pollution prevention
measures and best management practices (BMPs). Properly constructed and implernented, the
BMPs minimize or eliminate the transport of any pollutants generated by the facility to any
surface water bodies. Revisions to the SWP3 and the BMPs are made at prescribed intervals;
when operational changes occur; or as site conditions warrant.

1.1 lNousrnrnr,AcrrvrryDnscnrprrox

Earth Energy Resources Inc. (Earth Energy) operates a tar sand mine and processing plant near
PR Spring. The company mines tar sand deposits and extracts bitumen using a patented
chernical method known as the Ophus Process, which produces clean (inert), "damp-dry" sand
tailings that are backfilled into the quarry.

Although there are no treatment ponds located on the site, a retention pond is located at the
lowest point of the plant site and it collects all plant site runoff and runoff-transported sediments.
It is also used to store reserve make-up water (approximately 10,000 barrels, which equates to a
2.5-day supply). This pond is lined in order to preserve the availability of makg-gr^ry4(epr-.
Lining is not needed to prevent water quality impacts. Any sediments that.off.JilRHBSVtrn
are removed as needed to maintain design capacity. sEPtgm
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The plant site and open-pit portions of this facility have zero discharge of storm water and/or
snowmelt from the facility to off-site drainage ways or water bodies. All precipitation collected
within the working mine pits and process areas is collected and used in tar sands processing or
for dust suppression on mine and plant roads. On occasion, the outslopes of
overburden/interburden storage piles may shed precipitation, however this runoff (and pollutants
it may convey) is minimized through design features described later in this document.

Roughly half of the land on which the facility rests is designated as 'olndian Country" and falls
under EPA jurisdiction. EPA does not require an NPDES storm water permit for this induskial
sector (Oil and Gas Extraction Facilities) unless a facility had demonstrable previous releases.
Earth Energy has not had such a release and thus EPA does not require a permit. However, the
other half of the facility is not on Indian Country lands, so the DWQ has primacy. In contrast to
EPA, the DWQ requires a Utah Pollution Discharge Elimination Systan (UPDES) storm water
permit for oil and gas extraction facilities and has developed industry-specific requirements
(General Permit Appendix II, Sector I) for such facilities. This SWP3 explains storm water
management for the entire facility, regardless of regulatory oversight. Copies of the General
Permit and General Permit Appendix II, Sector I are located in Appendix A of this SWP3. A
copy of the Notice of Intent requesting coverage is also included in Appendix A.

The purpose of this SWP3 is to identiff potential pollutant sources and prescribe storm water
pollution prevention measures and BMPs. As constructed and implernented, the BMPs minimize
or eliminate the transport of any pollutants generated by the facility to any surface water bodies.
Revisions to the SWP3 and the BMPs are made at prescribed intervals; when operational
changes occur; or as site conditions warrant.

Figure 1 is a location map. Figures 2 and 3 are site maps for the mine and the processing facility,
respectively.

2.0 FACILITY DESCRIPTION

2.1 GrNrnq.LFlcrr,rryDnscnrprrox

The Earth Energymine is located in Sections 26,27,28,33,34,35; and 36 of Township 15
South, Range 23 East in Uintah County, Utah; and Sections 3l and 32 of Township 15.5 South,
Range 24 East in Grand County, Utah,. The plant site is located in Section 35 of Township 15
South, Range 23 East. The Universal Transverse Mercator (UTM) Coordinates for the center of
the mine, UTM Datum NAD27, are 4369592 krr. Northing, 645187 km Easting, Zone 12.
Location and site maps are located in Appendix B.

The ofEce address for Earth Energy is: Earth Energy Resources, Inc., Suite 740,404-6'h Avengl
SW, Calgary, Alberta, T2P 0R9, Canada. 5

=Mining is conducted using a self-contained mobile surface mining machine (e.g. Wirtgftr
2200SM Surface Miner). Overburden and interburden are removed by convention$
drill/blast/muck or rip/muck methods and initially stored in a waste dump southwest of the on@

zz
G)
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pit. Eventually, interburden is mixed with sand/clay fines tailings and placed back into mined-
out portions of the pit.

A reserve ore pile between 30,000 to 40,000 cubic yards in size is maintained on site.
Approximately 920,000-1,200,000 tons of tar sand ore is mined per year and 1,000,000-
1,400,000 tons of overburder/interburden is mined per year.

The process train is designed to accommodate 3,000-3,500 tons of ore per day, producing
approximately 2,000 bbl/day of bitumen. Approximately 1.5--2 barrels of water is consumed for
each barrel of produced bitumen. Thus, approximately 4,000 barrels of water, or 116 gallons per
minute (gpm), is used every 24-hour period for processing.

While a portion of the process water is recycled and stored in a tank for re-use, the majority of
the water consumed in the process is simply refumed to the environment as un-recoverable
entrained moisture in the pore spaces of the sand and clay fines tailings. Some evaporates off.
When returned to the open pit as part of on-going reclamation, the produced sand/fines still
contain 10 to 20 percent entrained water and less than 4,000 ppm residual hydrocarbons
(principally near-inert asphaltenes). Approximately 4.8 million cubic yards of overburden,
interburden, and tailings (sand and fines) will eventually be placed back into the open pit as
mining progresses.

2.2 Srrn DnscRrprroN

The property sits atop a plateau at approximately 8,000 feet elevation. The 62-acre initial mine
pit is delineated on Figure 2. It is designed with a perimeter highwall which, during operations,
is higher than the highest elevation of the pit floor. All precipitation falling within the mine pit
boundaries collects in the bottom of the pit, none runs off.

The processing facility is located adjacent to Uintah County Road 2810 in the area shown on
Figure 3. It covers approximately 15 acres, and includes a mine office and associated parking
area; a maintenance shop, warehouse, power plant, equipment parking and service area; process
equipment, sand de-watering equipment, a tank farm, tank truck loading area, and water
retention pond; and stockpiles of processed sand, reject materials, and ore.

The tank farm is constructed with an impermeable barrier to prevent any liquid ernissions from
leaving those areas of the process site. It is constructed with secondary containment sufficient to
meet applicable Spill Prevention Control and Countermeasure (SPCC) Plan regulations for tank
farm construction (total volume of the bermed area greater than I l0% volume of the largest tank
contained in the farm, for example). Although SPCC Plans by regulation are required to address
only hydrocarbon materials, the Earth Energy SPCC Plan is a comprehensive liquids
management plan.

3.0 POLLUTION PREVENTION TEAM

APPROVHN
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A key to implanenting this SWP3 is the identification of a Pollution Prevention Team. The
team is responsible for developing, implementing, maintaining, and revising the SWP3 for Earth
Energy, and is comprised primarily of Earth Energy personnel with training in storm water
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regulations and controls, and who have control over the facility and facility personnel. These
individuals are empowered with the ability to commit company resources and to implernent
action iterns identified in and required by the SWP3. The titles and specific assignments of the
main team members are listed below. Additional team mernbers are assigned on an as-needed
basis.

STORM WATER POLLUTION PREVENTION TEAM

TEAM MEMBER TITLE RESPONSIBILITY

Earth Energy Staff Member Vice President, Operations

Responsible party

Signatory for certifi cations

Technical support

SWP3 revisions

Oversight on regulatory submittal

Annual site compliance evaluation

Inspection oversight

On-site spill response

Employee training

Earth Energy Staff Member Site Operations Manager

Inspections

Record keeping

On-site spill response

BMP implementation scheduling

Maintenance oversight

Maintenance of BMPs

Contractor supervision

Employee training

JBR Environmental
Consultants. Inc. Environmental Consultant

Annual site compliance evaluation

SWP3 revisions

Preparation of regulatory submittals

Technical support

4.0 DESCRIPTION OF POTENTIAL POLLUTANT SOURCES

This section outlines the means by which various pollutants have the potential to enter storm
water runoff. It also describes the activities by which those pollutants may be generated, the
materials that may be the source of the pollutants, their locations at the facility (bitumen
extraction facility or mine pit), and an assessment of the risk associated with various site
activities. Storm water managernent methods are generally described in this section as well, with
the detailed descriptions of storm water BMPs glven in Section 5.0.

APpRnutrm
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4.1 Facrr,rry Dn^lrNlcr

The plant site is constructed to be self-contained with the use of perimeter berms or ditches
where needed. All ditches are designed to pass the l0-year, 6-hour precipitation event. They are
triangular in cross section with side slopes approximately 2H:1V; depth including freeboard is
less than 2 feet or equivalent in cross section. Berms are generally 2 feet high, with a two-foot
top width and 2H:lV side slopes. All precipitation falling on the plant site is collected in these
ditches and flows to the water retention pond located at the low point of the plant site.

The plant site has little to no up-gradient, off-site runoff flowing onto the site, so the retention
pond collects only runoff generated from precipitation falling upon the plant site itself. It is also
used to store fresh make-up water. Any sediments collected in the pond are removed as needed
in order to maintain its design capacity. It is designed to contain the runoff from the l}-year,24-
hour precipitation event as well as sediment storage and make-up water.

Water falling within the mine pit boundaries collects in sumps located in the bottom of the pit,
thereby preventing runoff from leaving the mine site. The accumulated precipitation is removed
from the pit along with the solid materials, and is processed along with the bitumen bearing
sands. As needed, and if available, collected precipitation can also be pumped from the mine
and used for dust suppression on mine and plant roads. The active mining area will reraain a pit
at all times. No pit configurations are planned where storm water will be allowed to egress the
active mine workings. Further, the highwall safety berms prevent runoff from outside the pit
perimeter from entering the pit.

The outslopes of overburden/interburden storage piles receive only minor amounts of
precipitation and runoff. ln the event that they do shed precipitation after particularly heavy
rainfall, this runoff (and pollutants it may convey) is minimized due to the mixed nature of the
overburder/interburden itself, and the construction of bermed storage cells that encapsulate fines,
as explained in Section 5.9.2. Runoff generated from these outslopes is controlled along the
sides of the dumps by placing armoring between the edge of the dump and the native slope
(essentially forming a triangular channel-type feature). Runoff from the face of the dump is
captured at the toe of the slope, where the coarsest materials typically settle as the dump
expands. The concentration of coarse materials at the toe of the fills provides a natural energy
dissipater for storm runoff from the faces of the dumps. In addition, a rip-rapped energy
dissipater is constructed at the toe of the slope.

4.2 Ixvunronyor ExposED MATERTALS

Listed below are significant materials at the Earth Energy site that have the potential to be
exposed to storm water. These materials are described in regard to the location and method of
storage. Current material management practices and relevant storm water controls are also
briefly described.

4.2.1 At the Mine Pit

The pit is self-contained. Materials stored within this area that could cause pollution if
allowed to leave this area include: 

AppRCIVHD
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Mobile equipment includes the Wirtgen miner, a loader, track hoe, scrapers, dozers, water
trucks, and haul trucks. This equipment, except for the water truck, is used to remove
overburden, mine the tar sand, transport it to the plant site, and bring the processed
material (tailings) back to the mine pit for disposal. The water truck is used to water the
unpaved roads and the entrance road to reduce fugitive dust emissions.

4.2.2 At the tar sands processing facility (Plant Site)

The entire plant site is fully contained using a system of berms and ditches. Materials
stored within this area that could cause pollution if allowed to leave this area include:

Temporary ore piles, tailings piles, and storage piles arc not covered and thus are
exposed to rainwater and snowmelt. The runoff from temporary ore and tailings storage
piles at the processing plant is captured by ditches and routed to the plant site retention
pond. Precipitation encountering storage piles and slopes within the mine pit collects in
low-lying areas within the pit and either infiltrates into the ground or evaporates, or is
pumped out of the pit and used at the plant site.

Hydrocarbozs include diesel fuel, solvent and various oils and lubricants. The tank farm
area conlains the following tanks:

. (7) 400 bbl tanks

o (15) 1,000 bbl tanks

All of the tanks are within the SPCC containment area, which is lined and designed to
contain greater than 110 percent of the volume of the largest container. None of the tanks
are open to the elements. Other oils, lubricants, miscellaneous chemicals are stored in the
enclosed warehouse or maintenance building, located within the bermed, ditched area of
the plant site. In the event of a spill, personnel follow the spill reporting guidelines
located in Section 5.7. Any contaminated soil is removed and disposed of in accordance
with state and federal regulations.

Process equipment includes conveyor systems, crushers, power plant (l diesel generator,
I gas generator, I boiler), and fully enclosed extraction processing equipment (e.g.
process train, distillation unit, sand de-watering unit, conveyors, heated slurry mixers,
slurry tanks, separation towers, cyclones, centrifuges, shakers, pumps, and other process
steps). Process equipment is located within the l5-acre plant site with connecting piping
between individual pieces of equipment. Process water is recycled and stored in a 4,000
barrel heated tank. Storm water coming into contact with this equipment is diverted to
the retention pond on the west side of the facility, where it evaporates, is used in the
extraction process, or is used for dust suppression on mine and plant roads. In order to
maintain its design capacity, sediments collected in the pond are removed as needed to
mined-out portions of the pit floor. All process equipment is within the plant site and
containment area. No processing equipment is located in the mine pit.

Vehicle fueling occurs only in the SPCC containment area. Extreme care is taken to
avoid fuel spills, however, in the event of a spill, trained staff is equipped to take all
necessary actions to contain and clean up the spill quickly and safely. AppROVED
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The Bone yard is in the plant site area and is used to store obsolete or unused equipment.
Storm water that contacts materials stored here drains to the retention pond in the plant
site area.

4.2.3 Transport and storage of process solvents and surfactants

Ore is conveyed from the mine to the adjacent plant site in haul trucks, where ore is
crushed and loaded into enclosed processing equipment to extract oil from the tar sands.

Processing (exhacting) equipment is located within the plant site, which is fully bermed
and contained.

Tailings are temporarily stored near the extraction facility before they are loaded and
transported back to the mine pit for permanent disposal as pit backfill in mined areas or in
the overburden/interburden storage areas within bermed storage cells constructed of
compacted, coarse overburden materials as described in section 5.9.2.

4.2.4 Unpaved roads and parking areas

Roads and parking areas are located throughout mine site. These roads could contribute
sediment to storm water runoff if not properly maintained. Watering and grading of the
unpaved roads and high traffic areas minimizes this potential. Roads are bermed and
designed to drain either to the pit or to the plant site. Storm water that drains into the pit
either evaporates or infiltrates into the ground. Storm water and snowmelt that runs off
the roads and parking areas in the plant site drains to the retention pond where it is re-
used in the plant site or re-used to water roads.

4.2.5 Ore Storage Areas

Ore is stored either within the pit or within the plant site, both of which are fully
contained.

4.2.6 Overburden Storage Areas

As described in more detail under Section 4.1 above, overburden storage areas are
outside of the pit and plant site containment areas, so it is possible that sediments could
be released onto undisturbed lands or waters of the state. Sediment release is controlled
and minimized through the natural sorting of the overburden materials that takes place as

overburden is placed on the dump, creating a rough surface that captures sediment, as

well as other measures as described in Section 5.9.2. The use of armoring and rip-rap
around the sides and base of the dumps also ensures sediment capture, minimizing the
volume of runoff and/or sediments that could reach waters of the state.

4.2.7 Topsoil Storage Areas

There are up to 18 acres devoted to topsoil storage in three areas around the pit. These
storage areas are located on flat to gently sloping ground along the margins of the mining
and processing areas. Erosion of the topsoil piles thernselves is minimized by seeding
with a fast growing cover grass, such as slender wheatgrass and/or Sandberg bluegrass at

l0 PLS (pure live seed) pounds per acre. Topsoil piles are also bermed at the outer
edges, using the salvaged and compacted woody vegetation that is removed prior to

Storm ll'ater Pollution Prevention Plan- Earth Energt Resour""r, tnr.

sEp I g zffi'"'
DIV. OIL GAS & fVIINING

JB R Environmental Consultants. Inc.

IR - 000336



topsoil salvage activities. These berms are trapezoidal in cross section: two feet high,
with a two-foot wide top width and approximately l.5H:1V sideslopes.

4.3 SrcnrrrclNT SPTLLS AND LEAKS

No significanVreportable spills or leaks have occurred at the Earth Energy facility in the last

three-year period (since before 2006).

4.4 Slupr,mc Dau
Storm water sampling data has not been collected at the Earth Energy facility, nor is any required
under the terms of the General Permit and the relevant Sector I requirements. Only visual
inspection of samples is required (see Section 8.1).

4.5 RTsT IUnxTIFICATIoN AND SUMMARY oF PoTENTIAL POLLUTANT SOUNCNS

This section further describes the materials listed above, and activities occurring that could result
in pollution to storm waters. They include loading and unloading operations; outdoor storage

activities; outdoor drilling, mining, and processing activities; dust and particulate generating

activities; on-site waste disposal practices and cleaning activities; and miscellaneous activities
that could result in storm water pollution. The sources and/or activities are evaluated according
to their risk of storm water contamination.

4.5.1 Loading and Unloading Operations

Materials subject to loading and unloading operations include tar sand ore, bitumen,
process solvent, tailings, diesel fuel, gasoline, and oil.

Since ore loading occurs within the pit, any contact runoff collecting in low-lying areas

either soaks into the ground or evaporates; any transported sediment remains in the pit.
The risk of storm water runoff contamination off-site from the loading of tar sand ore is
extremely low.

Processed bitumen is highly viscous and insoluble, particularly at ambient temperatures.

These characteristics are largely responsible for the facility's de minimus impact status in
regards to groundwater discharge permitting requirernents. If exposed to precipitation or
spilled, bitumen is unlikely to mobilize, and thus poses no threat to water resources off
site. Further, as noted elsewhere, the process plant site is fully contained by berms and

ditches and does not generate off-site runoff.

The process chernical, in its neat form (without additives), is transferred from the

distillation unit into storage tanks noted on Figure 3, and from the storage tanks to the

blending area using appropriate pumps. There are no other waste streams that might get

into the solids or tailings. The chernical is stable, colorless, evaporates rapidly when
exposed to air, and has negligible solubility in water. It is removed from the bitumen by
distillation and recycled to the front of the process.

The cleaning ernulsion's biodegradability has not been determined, but related chemicals
are known to be biodegradable. In the event of a spill, the process chemical, in its neat

APPROVHD
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' andlor emulsified forms, is contained by the engineered spill controls and all appropriate
responses are made, as per the facility SPCC Plan.

The tailings have been deerned to have a de minimrs effect on ground water quality by the
DWQ, based on the low residual bitumen and process chemical in the tailings material,
the design of the pit backfill, and the geologic setting. Storm water that has been in
contact with the tailings is contained in either the mine pit or the lined retention pond for
the plant site.

The transfer of diesel fuel between the storage tanks and equipment, and the transfer of
various oils (motor, hydraulic, etc.) does not affect storm water runoff under normal
circumstances. If a spill occurs, the proper notifications are made and the spill is cleaned
up immediately. In addition, all fuel and oil transfers occur within the spill containment
area of the plant site.

Since all storm water and snowmelt runoffremain in the pit or are collected in the lined
retention pond, the risk of storm water contamination off-site from the transfer and
storage of diesel fuel and oils is extremely low.

4.5.2 Outdoor Storage Activities

Outdoor storage activities include storage of tar sand ore piles, obsolete or unused
equipment, and storage tanks described in Section 4.2. To reduce the risk of
contamination, materials and equipment are inspected regularly, maintained in good
condition, and stored in locations that reduce the potential of a collision with mobile
equipment. Storage tanks are maintained in good condition and are inspected regularly
for leaks. Ore piles are kept within the bermed, self-contained plant site or within the
recessed pit. Tanks are located within the SPCC containment area of the plant site. The
SPCC containment area is designed to contain ll0% of the capacity of the largest
(highest volume) tank. Obsolete equipment is kept within the plant site, which is bermed
and/or ditched to prevent off-site runoff.

The risk of storm water contamination is thus extremely low.

4.5.3 Outdoor Drilling, Mining and Processing Activities

Drilling, mining, and processing activities include the mining of tar sand, which includes
occasional blasting; the conveying, crushing, and stockpiling of the tar sand ore; and
processing of ore using the Ophus process.

Overburden and or interburden are typically rernoved by conventional drill/blast/muck or
rip/muck methods. Where blasting is required to facilitate material removal, each blast is
designed to create a controlled blast, with adequate stemming to eliminate fly-rock and
minimize vibration and dust, while generating aggregate size conducive for rernoval from
the mine area. Blasting is conducted in accordance with local, state, and federal rules.

Ore is loaded and conveyed from the mine to the plant site in haul trucks, where it is
crushed and loaded into enclosed processing equipment to extract oil from the tar sands.

APPROVED
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Roads are bermed and designed to drain to contained areas. Processing (extracting)
equipment is located within the plant site, which is fully bermed and contained.

Tailings are temporarily stored near the plant site before they are loaded and transported
back to the mine pit for permanent disposal as pit backfill in mined areas or in the
overburden/interburden storage areas within bermed storage cells constructed of
compacted, coarse overburden materials, as described in Section 5.9.2. As noted above,
roads are bermed and designed to drain to contained areas.

The pit is recessed; all water incident to it is captured in the pit. The maximum depth of
the North Pit is approximately 140 feet. Exploratory drill hole data did not encounter any
groundwater. It is highly unlikely that mining activities or precipitation gathered there
will affect groundwater, and the risk of contamination to storm water runoff due to these

activities is exkernely low.

4.5.4 DusUParticulate Generating Activities

The activities included in Section 4.5.3 and vehicle traffic on unpaved roads and parking
areas generate dust. Crushing of the ore generates dust. Dust generated from these

activities could potentially settle off-site and be carried by storm water or snowmelt. To
reduce dust generation, water sprays are used routinely on crushers, roads, mining areas,

and parking areas; this is also necessary as part of the facility's air quality permit
compliance.

Thus, the risk of contamination to storm water runoff due to these activities is extrernely
low.

4.5.5 On-site Waste Disposal and Cleaning Practices

Solid waste (i.e., paper trash and food wastes/wrappers) is disposed of in trashcans,
located inside the office trailer and in the mine pit. Windblown debris is picked up
routinely and placed in trashcans. Trash is regularly taken to a licensed landfill for
proper disposal. The risk of storm water contamination from trash and windblown debris
is very low.

4.5.6 Miscellaneous Liquid Sources/Activities

The risk of storm water contamination from the transfer and storage of diesel fuel and
processing chemicals, and other materials was described in Sections 4.5.1 and 4.5.2. The
process water stream is not exposed to precipitation. Water sprayed on the roads soaks
into the ground a short distance and then evaporates. No other water or liquids are used
at the facility.

The risk of storm water and snowmelt contamination off-site is extrernely low.

APPROVED
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4.6 Ox-srrr Coxrru,crons

4.6.1 On-site Contractors Not Under Earth Enerry's Control

From time to time there are outside contractors that arrive with tanker trucks transport
processed oil to off-site markets. They do not process any materials and are on site only
for the 15-30 minutes it takes to arrive on site, load the truck, report at the office, and
drive away. In the unlikely event that a leak, spill, or tip-over occurs to an outside
contractor's vehicle, the plant site area is self-contained with berms that prevent release
of fuels, waters, or sediments. A spill kit is maintained on site and clean-up begins
immediately.

4.6.2 ServiceContractors

Generally, fuel tnrcks make deliveries every few weeks. Transfer of fuel takes place
within the SPCC containment area, away from surface water collection areas.

Process chernicals are delivered approximately every month to the concrete-surfaced
process equipment area within the self-contained plant site area.

Propane is delivered to the office, maintenance shop, and warehouse, and crusher which
are all within the self-contained plant site area, approximately once a month.

4.6.3 On-site Contractor Performing a Service for a Third Party

There are no on-site contractors that perform services for third parties.

5.0 MEASURES AND CONTROLS

This section describes various BMPs implemented at Earth Energy that minimize the
contribution of storm water pollutants from Earth Energy's industrial activities. Some of these
BMPs were briefly described in Section 4.0; others are introduced and fully described below.
Unless otherwise noted, all of these practices were implernented at the time operations began.

5.1 GoonHousnrnnprxc

Good housekeeping BMPs generally refer to ongoing or regular practices to ensure that areas of
the facility with a potential to contribute pollutants to storm water are kept clean and orderly. At
the Earth Energy plant site, the following good housekeeping practices are in place:

Litter is conkolled through employee awareness, trash receptacle placernent, and frequent
cleanup. New ernployees are instructed in litter control as part of their initial training. Wind
blown litter and other debris at the facility is routinely removed.

Major repairs to and servicing of vehicles are conducted in the maintenance building, which has

a concrete floor and is located within the bermed area. Only necessary servicing of process and
mobile equipment, such as replacing a belt, is conducted in the pit. APPROVED
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Equipment is inspected regularly for leaks. Any fluids leaking from equipment located at the
Earth Energy facility are collected along with any contaminated soil, and are either processed

with the ore, or disposed of in accordance with applicable state and federal regulations. All spills
are cleaned up immediately and reported as outlined in Section 5.3.

During fueling of vehicles and mobile equipment, a person remains with the vehicle or
equipment so fuel transfer can be stopped quickly in case of an emergency. Absorbents or other
clean up materials are available to ensure that any spills are quickly cleaned up.

5.2 PnnvnNrrvE MAINTENANcE

Vehicles, equipment, and machinery are maintained in good working condition to minimize the
likelihood of discharging fluids. They are serviced on a regular schedule as appropriate. The
maintenance intervals, inspections, and work performed are specific to that piece of equipment.

Roads are maintained with an adequate crown to shed water. Berms and ditches are maintained
in good condition to reduce erosion and to minimize the amount of sediment transported by
storm water.

5.3 Sprr,r, PnnvnxrroN AND Rnspoxsp Pnocnnunrs

The use of equipment and the filling of tanks and drums on site represent the largest potential
source for liquid spills at the facility. Materials and equipment that are used to contain and clean
up a spill includes bulldozers, loaders, absorbent materials, and catch basins and drip pans for
leaks. Each person operating equipment or responsible for transferring diesel fuel or oil from
one container to another is trained on spill prevention and response.

In the event of a spill or leak, the following actions are taken, as further detailed in the SPCC

Plan:

o The person who discovers the spill stops the spill or leak at the source, if it is safe to
do so, and contain the spread or migration of the spill by using spill response

equipment or by building dirt containment berms.

o The person then notifies their immediate supervisor.

o The Site Operations Manager reports the spill in accordance with the internal
reporting procedure outlined in Section 5.7.

. When spills of any size occur, quick containment procedures are implernented
followed up with appropriate and timely cleanup and notification procedures. As per
R3l7-6-6.15(BXl), and UC 19.5.114, spills of 25 gallons or more of hydrocarbons, or
spills of any substance that could pollute waters of the state are reported to the DWQ
immediately.

5.4 Ixspncrrons

All tanks, valves, piping, and other material and chernical
inspected at least weekly, as required by the SPCC Plan,
maintenance.

storage and conveyance facilities are

for leaks, malfunctions, damage, or
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Earth Energy performs visual inspections of all BMPs every calendar quarter to assure they are
operating as intended. Sediment control devices are inspected once per week.

During these inspections, material handling and storage areas are checked for signs of erosion
and sedimentation. Process, mobile, and obsolete or unused equipment is inspected to ensure
that these items are in reasonable condition and are not leaking any fluids. Maintenance areas

are inspected to ensure that fluids are properly stored within the maintenance shops. Any
facilities, equipment, or strucfures requiring maintenance are recorded on an inspection form,
which is completed and signed by the inspector at the time of inspection. A blank Quarterly
Visual Inspection form is located in Appendix C.

Any evidence of excessive erosion or sedimentation identified on the inspection form is
scheduled for repair. Any new problern areas or potential pollutant sources that have not been
addressed by the SWP3 are identified. Deficiencies noted during an inspection are corrected as

soon as possible after the inspection, and the SWP3 is revised, as needed. A description of these
revisions to the SWP3 and the corrective actions taken is documented on the inspection form and
retained as part of this plan. Completed Quarterly Visual Inspection forms are maintained with
this SWP3 in Appendix D for a minimum of three years from the date of the inspection.

5.5 Enrpr,oynn Tntrxnc
Employees who are responsible for implernenting activities identified in this SWP3, are
responsible for aspects of storm water management or control, or whose activities could result in
increased storm water pollution receives storm water training. Training occurs on an annual
basis with each session occurring no later than 12 months after the previous year's training.
These training sessions consist of:

A description of the SWP3 and its goals;

Employee responsibilities under the SWP3;

Education on storm water pollution prevention including:

o spill prevention and response

o fueling practices

o goodhousekeeping

o truck wash out procedures and equipment wash down procedures

o identification of potential storm water pollution-related issues

o material managernent practices;

BMPs used or considered for use at the mine:

Spill prevention and response;

Question and answer period; and

Other topics considered pertinent during each session.

APPROVED
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The training program is reviewed annually and modified as necessary to meet facility conditions.
Training records are retained as indicated in Section 5.6.

5.6 Rrconn Krnprxc Rnqurnnnnnxrs

Many types of records and reports are required by the storm water permit and the SWP3. The
required records and their storage locations are listed in the following table. A11 records
associated with the storm water permit and the SWP3 are retained for at least 3 years from the
date that the report or record was generated. Employee training records are maintained for the
length of ernployment. A copy of this SW?3 is maintained on site at the Earth Energy facility
and will be made available upon request.

RECORDS/REPORTS and STORAGE LOCATION

RECORD or REPORT STORAGE LOCATION

Blank and Completed Quarterly Visual Inspection
Forms

AppendicesC&DinSWP3

Blank and Completed Annual Site Compliance
Evaluations

AppendicesE&FinSWP3

Blank and Completed Quarterly Visual Monitoring
Forms

AppendicesG&HinSWP3

Completed Spill and Spill Cleanup
Reports/Summaries

Appendix I in SWP3

Spill Prevention, Control and Countermeasure Plan Appendix J

Employee Training Records Human Resources

5.7 lxrnnx^lr,RBponrrNGPRocEDURES

If a spill or storm water contamination occurs, the person who discovers the spill reports the
incident to their immediate supervisor, who then reports the spill to either the Site Operations
Manager or another person in the line of authority, if the Site Operations Manager cannot be
reached. The Vice President of Operations reports the spill or storm water contamination to the
appropriate regulatory agencies as required.

5.8 Nox-SronvrWlrnnDrscHARGEs

There are no non-storm water discharges from the site; an appropriately certified non-storm
water evaluation is included in Appendix D along with the first quarterly inspection record. The
SPCC containment area, the retention pond in the plant site area, and the pit itself provide spill
containment for non-storm water-related liquids. In the event of a spill, the spilled substance
collected in the retention pond or pit is removed and disposed in an appropriate manner*in
accordance with regulations and the SPCC Plan. ffi\
Water is used on site for dust suppression on roads and tailings stockpiles, and in the procesft
of the tar sands. The source of this water is both rainfall collecting in the plant site retenffi
pond, and a well associated with water right number 4l-352, allocated to Earth Energy fromff
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Uintah County Water Conservancy District. This well water is piped to the Earth Energy plant
site (Figure 3). All well water and intercepted rainwater is stored on site in the lined retention
pond at the plant site; water is also stored in tanks, which are outfitted with manifolds and valves
to allow measured flow for dust control and/or processing uses.

The amount of water used for dust suppression is not enough to infiltrate and intercept
groundwater, nor is it enough to produce runoff. Water used for processing is recycled or is
entrained moisture in the tailings, as described in Section2.l. The effect of this water on ground
water resources was determined to be de minimis, as described in Section 4.5.1. Thus, there is
very little opportunity for non-storm water pollution to affect ground or surface waters of the
state.

5.9 SnnrurxrANDERosroNCoNTRoL

5.9.1 Site description

The Earth Energy mine site, at its full development, will affect approximately 213 acres
of land. The mine excavates and processes tar sand ore from a mine pit and then
processes it in an extraction facility in the plant site. These activities all take place within
the 213-acre area. The runoff coefficient for the plant site and the open pit area is
estimated at 0.85 and the runoff coefficient for the overburden/interburden storage areas
is estimated at 0.25. Drainage patterns around the site and within the mine aroa are
shown on Figure 2, Mine Map. If storm water were to discharge from the site, the
receiving water would be an intermittent drainage in Main Canyon, which drains to the
White River near Ouray, Utah.

Sedimentation and erosion issues are controlled using several practices and control
measures. Sediment control devices, such as silt fences, are inspected once per week.
These control measures and feafures are outlined below.

5.9.2 Control measures

Vegetation is left in place as much as possible. lnactive and undisturbed areas of the
property are covered with a variety of grasses, forbs, and shrubs. This vegetation
enhances infiltration and impedes storm water and snowmelt runoff, which minimizes the
potential to erode the trnderlying soil. In addition, vegetation filters out sediment that
may be transported in the runoff so that the sediment remains on site.

Roads either drain toward the pit or toward the plant site. As needed, certain haul roads
are ditched, and when the grade increases to above two percent, water turn-outs are
constructed to prevent erosion of the road base.

All topsoil piles are bermed to catch eroded material and prevent run-on and run-off of
storm water. {f

IU
The plant site is constructed to be a self-contained area using perimeter berms or ditfres lR
as needed to direct runoff. Ditches are designed to pass the l0-year, 6-hour precipitffino
event. All precipitation incident to the plant site is collected in the water retention Etdo-*a
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located at the low point of the site (Figure 3). This pond is cleaned of sediments as

needed.

5.9.3 Mine and Overburden/Interburden storage areas

Two overburden/interburden storage areas (waste piles) are being constructed. To
prevent erosion of fine material on the outslopes of these piles during mining, initially
produced sand tailings is impounded within bermed storage cells constructed of
compacted, coarse overburden materials in the upper reaches (flattest) areas of the
overburden/interburden storage areas. Eventually, each 15-20 foot tall cell will be filled
with commingled clean sand/clay fine tailings. When the first cells are filled to capacity,
successive tiered levels will be constructed until the mine pit has sufficiently advanced to
permit direct replacernent of the tailings back into the mine. To control erosion, the top
surfaces of these storage areas will be maintained with a very slight grade away from the
outslope to minimize runoff away from the mine. During mining, coarser materials
typically end up near the toe of expanding fiIls, providing a natural energy dissipater for
storm runoff from the faces of the dumps catching any fines between the coarse rock.

Tailings placed in the upper reaches of the overburden/interburden storage areas will
ultimately become fully encapsulated within the finished and reclaimed
overburden/interburden storage areas. Upon reclamation, runoff generated from the
outslopes of the overburden/interburden storage areas will be controlled by facing the
steepest sections of the finished slopes with coarse overburden material and dedicated
armoring placed within the contact between the pile and the native slope (essentially
forming a triangular channel+ype feature).

5.9.4 Off-site Vehicle Sediment Tracking

To minimize off-site vehicle sediment tracking, mining equipment is dedicated to the site
and remains on site. Travel ways within the plant site are graveled or compacted to
minimize sediment production. The plant site is serviced by a dirt county access road.
There is no net change in the amount of sediment entering or leaving the plant area. The
possibility that a measurable sediment volume would get tracked off site is too low to
warrant additional controls.

5.10 RuxorrM,qNA,cnivruxr

Most storm water and snowmelt is captured in the pit or the plant site. Roads are sloped or
crowned so that water drains off the roads instead of running down the road and causing ruts to
develop. The roads are also periodically bladed to minimize the development of ruts. Berms and
conveyance ditches divert water to the pit, where water either evaporates or infiltrates, or to the
plant site and the lined retention pond, where water evaporates or is re-used, as described in the
preceding sections.

Cf
The only water that could leave the site comes from the overburden storage sites. As nol+h.€
Section 4.1 and 5.9.2, sediment release is controlled and minimized through the constructiof}f I
"storage cells" and the natural sorting of the overburden materials that takes place as overbugi[en -
is placed on the dump. The use of armoring and rip-rap around the sides and base of the aftt ft
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also capture sediment, minimizing the volume of runoff anilor sediments that reaches waters of
the state.

No additional management practices are necessary or recommended.

5.11 Rrponrlnln QuANTrry Aa) RELEASE

A SPCC Plan is in place. The SPCC Plan addresses response to releases as well as procedures
for developing corrective measures following a rslease. Earth Energy complies with all federal,
state, and local regulations for spill prevention and control, and the Special Conditions in Part II
B of that permit.

Based on the size and content of the spill, the following agencies are contacted:

Release affecting waters of the state* Water Quality 801-536-6146

801-5364123

Petroleum products not affecting water
Environmental Response &
Remediation

801-5364100

Hazardous Waste spills Solid & Hazardous Waste 801-538-6170

CERCLA/EPCRA Hazardous Substances*
Environmental Response &
Remediation

801-536-4100

Storm Water Pollution Prevention Plan- Earth Energt Resources, Inc.
JBR Environmental Consultants. Inc.

* May also require notification of the National Response Center (1-800-424-8802)

Table from Utah Department of Environmental Quality, Division of Environmental Response and
Remediation web page. Accessed March 2009 at http://www.superfund.utah.gov/spills.htm.

5.12 Vnurcr,n AND EeurpMENT SToRAGE AREAS

The facility operates 24 hours per day, approximately 350 days per year, not including
unscheduled shutdowns/outages. Parking areas are graveled. Process equipment is skid-
mounted and located on a gravel pad. The warehouse and maintenance shop are 'Sprung-type"
semi-permanent structures on concrete pads and are used for vehicle and equipment maintenance
tasks. The warehouse and equipment maintenance buildings have concrete floors and
containment system to capture any spills. Any spilled liquids are collected and disposed of in
accordance with federal, state, and local regulations and as described in the facility SPCC Plan.

5.13 VEHIcLE AND EeurpMENT Cr,uxrxc AND MATNTENANCE Annas

Most vehicle and equipment maintenance is performed on site. Maintenance is performed in the
maintenance building as much as possible; the building has a concrete floor and containmenflfpr
any spills or leaks. Equipment cleaning occurs in an on-site area with appropriate containn!$t. S
All wash water goes to the storm water retention pond and is used on site (e.g. dust control). fi 5
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5.14 MLrnnr.qls AND Cnrnnrcn Sroru,cn AnBls

The major material and chemical storage area on site is the tank farm which has secondary
containment and is covered by the site SPCC Plan. Chernicals and materials stored in smaller
quantities are stored in the maintenance or warehouse building, and are properly labeled as to
their contents and hazard. Leaking or damaged containers are replaced or repaired and any
spilled material is collected and disposed in accordance with all federal, state, and local
regulations.

5.15 Cnnvrrc^rr, Mrxrnc Anus
Any chemical mixing occurs within the enclosed extraction facility, which is fully contained and
controlled. The SPCC Plan fully describes the methods and procedures that are used to respond
to any spill, and the steps that are taken to ensure that there are no recuffences. Any small
quantity use or mixing of chernicals occurs in an area with secondary containment and full
controls, such as the testing laboratory and maintenance building. Chemical transfer areas, such
as the product terminal and loading/unloading facilities, are within the plant area and so are

within a self-contained area. These areas are inspected on a weekly basis. See Section 5.7 above
for specifics of the monitoring and inspection procedures.

6.0 COMPREHENSIVE SITE COMPLIANCE EVALUATION

Some or all of the members of the Pollution Prevention Team complete an Annual Site
Compliance Evaluation. A blank Annual Site Compliance Evaluation form is located in
Appendix E. Completed forms are maintained in Appendix F in order to provide a record of
the evaluations. The Annual Site Compliance Evaluation is conducted to: 1) confirm the
accuracy of the description of potential pollution sources contained in the plan, 2) determine the
effectiveness of the plan, and 3) assess compliance with the terms and conditions of the storm
water permit.

Areas that are evaluated are those that contribute, or may contribute, to storm water
contamination and include, but are not limited to: process equipment areas, material storage and
handling areas, storage tanks and oil drums, the warehouse and maintenance buildings, outslopes
of overburden waste piles, road ditches, and the sediment retention pond. Measures to reduce
pollutant loadings are evaluated to determine whether they are adequate and properly
implernented or whether additional controls are needed. Storm water management measures and
sediment and erosion control measures are observed to ensure that they are operating correctly.
An inspection of spill control equipment, containment systems, and other equipment or structures
is also made.

If an area of noncompliance is discovered during this inspection, the following steps are

implernented: fi
o Evaluate source of noncompliance; A
o Take corrective action within required time frame as outlined in the General Permit; ff

o-o Document the entire event as part of the annual inspection report;
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Revise the SWP3 as needed; and,

File a report with the agency, if required.

Based on the results of the evaluation, the description of potential pollutant sources and pollution
prevention measures and controls identified in this SWP3 are revised as appropriate within two
weeks of the evaluation. Any revisions to the SWP3 are implemented by the facility within 12

weeks of the evaluation.

An annual inspection report is prepared that summarizes:

o The scope of the evaluation

o Personnel making the evaluation

o Date(s) of the evaluation

o Major observations relating to the implementation of the SWP3

o Actions taken to revise the plan.

The report identifies any incidents of noncompliance or certifies that the facility is in compliance
with the SWP3 and the General Multi-Sector Permit for Storm Water Discharges. The
evaluation reports are retained with this SWP3 for a period of three years from the date of the
evaluation. The company owner or a duly authorized representative of the owner signs the
reports. Designations as duly authorized representatives under this SWP3 are made in writing to
the Executive Secretary of the Utah Water Quality Board.

7.0 NUMERIC EFFLUENT LIMITATIONS

There are no numeric effluent limitations or additional requirernents for storm water discharges
associated with industrial activity from oil and gas extraction facilities (Appendix II, Sector I)
that apply to this facility.

8.0 MONITORING AND REPORTING REQUIREMENTS

Under the terms of the General Permit and the relevant Sector I requirernents, an analytical
water monitoring program is not required. The required visual monitoring is described below.

8.1 Qumrnnr,yVrsu.lr,MoxrronrNcREeurREMENTs

In the two locations (at the toes of the two overburden/interburden storage areas, downstream ofr
the sediment traps/energy dissipaters) where occasional storm water discharge may occur, visuaff
monitoring occurs once per quarter evety year. Guidelines for visual monitoring are listeff
below. t
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8.1.1 Visual Monitoring Periods

A visual examination of storm water discharges is performed and documented on a
quarterly basis (January-March, April-June, July-September, and October-December)
during daylight hours unless rainfall or snowmelt is insufficient to produce a runoff
event. All observations are recorded on a Quarterly Visual Monitoring Report Form (a
blank form is contained in Appendix G). If a sample is not taken due to insufficient
rainfall or snowmelt runoff a report form is still completed by filling in the heading and
checking the box that indicates no sample was taken due to insufficient rainfall or
snowmelt. Completed forms are maintained in Appendix H.

8.1.2 Sample and Data Collection

A minimum of one grab sample per discharge or runoff area is taken during the first 30
minutes when the runoff or snowmelt begins discharging. The sample is examined in a
well-lit area. All observations are recorded on the Quarterly Visual Monitoring Report
Form. Each sample is collected from the discharge resulting from a storm event that is
greater than 0.1 inches in magnitude and that occurs at least 72 hours from the previously
measurable (greater than 0.1 inch rainfall) storm event.

8.1.3 Visual Discharge Examination Reports

Visual examination reports are maintained on-site in the SWP3. Each report includes the
examination date and time, examination personnel, the nature of the discharge (i.e.,
runoff or snow melt), visual quality of the storm water discharge as noted in 8.1.2 above,
and probable sources of any observed storm water contamination. All observations are

recorded on a Quarterly Visual Monitoring Report form. A blank form is contained in
Appendix G, and completed forms are maintained in Appendix H.

8.1.4 Adverse Conditions, Inactive and Unstaffed Sites

If a sample cannot be collected within a specific quarter due to adverse weather
conditions, the reason is documented on the report form and placed in Appendix H with
the other completed forms. Adverse weather conditions that may prohibit the collection
of samples include dangerous weather conditions (high winds, electrical storms, etc.) or
otherwise make the collection of a sample impracticable (drought, extended frozen
conditions, etc.).

9.0 SWP3 MODIFICATION

This SWP3 is amended whenever:

1. There is a significant change in the acreage disturbed; or a significant change to the
design, construction, operation, or maintenance of on-site facilities that could have@
significant effect on the quantity or location of discharge of pollutants to the waters $ F
the state and which has not otherwise been addressed in the plan; 6 S
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2. Inspections or investigations by site operators; or local, state, or federal officials
indicate that the SWP3 is not effective in eliminating or significantly minimizing
pollutants from sources identified in this plan, or the SWP3 is other"wise not achieving
the general objectives of controlling pollutants in storm water discharges associated
with the mine.

This SWP3 is also modified within 14 calendar days of knowledge of a release in excess of
reportable quantities of hazardous substances or oil into the storm water discharge(s) from the
site. The modification process includes:

o A description of the release

o The circumstances leading to the release, and the date of the release

o A SWP3 review to identiff measures to prevent the reoccurrence of such releases
and to respond to such releases.

The SWP3 is modified where appropriate following this review.

APPROVHS
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1O.O CERTIFICATION

In accordance with Section VI.G of the General Permit, the company owner, or a duly authorized
representative of the owner, has provided the following certification:

I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information contained in the plan. Based on
my inquiry of the person, or persons, who manage the systern, or those persons directly
responsible for gathering the information, the information contained in this document is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for providing false information, including the possibility of
fine and imprisonment for knowing violations.

Printed Name Signature

Title Date
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Appendix A

UPDES General Multi-Sector lndustrial Storm Water Permit

Appendix ll Sector I,

and

Notice of lntent
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The UPDES General Permit and Notice of Intent

is pending and this page will be replaced when

the UPDES NOI accepted by DWQ.
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Appendix B

Figures

(Location and Site Maps)
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Figure 1 Location Map
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Figure 2 Mine Site Map
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Figure 3 Processing Plant Map
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Appendix C

Blank Quarterly Visual Inspection Form
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Quarterly Visual Inspection Form Earth Energy Resources,
Inc.

suite#740  D4-{,thAve. sw
Calgary, Alberta T2P 0R9

INSPECTORS NAME:

TNSPECTION DATE: TNSPECTION TIME:

Directions: Perform a walk-through of the facility when rain is not falling and check YES or NO for each item.
Record any corrective actions that are needed. Review the SWP3 and complete Section 4.

Describe the corrective actions that were taken in Section 5.

1. Househeepins YES NO Corrective Actions/Maintenance Required

o Litter is picked up?

o Trash receptacles not overflowing?

2. Materials and Eauioment YES NO Corrective ActionVMaintenance Required

o Tailings storage piles located within
mine pit?

o Process, mobile, and obsolete
equipment positioned within mine pit?

o Any signs of leakage from process,
mobile, and obsolete equipment?

o Preventive maintenance has been
performed on mobile equipment?

o Storage tanks and oil drums not
leaking?

o Secondary containment areas for tanks
and drums in sood condition?

3. General YES NO Corrective ActionMMaintenance Required

o Any evidence of erosion on slopes or
berm along east side?

o Unpaved roads & parking areas in good
condition (i. e., no erosion or ruts)?

o Any new problem areas or potential
pollutant sources?

4. SWP3 Review
lf deficiencies were noted above, are changes to the SWP3 required? YES NO
If yes, describe the revisions that were made:

5. Correcrtve Actions Taken
For the Corrective Actions/lVlaintenance Required that were identified above, enter the action that was taken and

the date:

Page I ofl
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Appendix D

Completed Quarterly Visual Inspections Forms
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Appendix E

Blank Annual Site Gompliance Evaluations
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Annual Site Compliance Evaluation Report Earth Energy Resourceso
Inc.

Suite #740 4044th Ave. SW

Calgary, Alberta T2P 0R9TNSPECTORS NAME:

TNSPECTION DATE: INSPECTIONTME:

Ore storage piles Oil storage drums

Diesel storage tanks Secondary containment areas for drums

Process equipment (power plant, sand and tanks

de-watering equipment, retorts, Unpaved roads and parking areas

crushers, hoppers, screens, etc.) Water truck fill station
Mobile equipment Berm along east side
Obsolete equipment Spill response equipment

o Were any substantial erosion problems on the roads or berm on east side identified during
the walk-
through? If yes, explain:

YES NO

. Any new storm water contaminants or pollutant sources identified during the walk-through?

Ifyes, explain: YES NO

o Secondary containment areas for tanks and oil drums in good condition?

If no, explain: YES NO

Additional measures required to reduce pollutant loadings?

Ifyes, explain:

a

YES NO

Spill response equipment in place?

If no exolain:

a

YES NO

1. Perform a walk-through of the facility. Inspect the following areas and answer the questions.

Review the SWP3 and the Storm Water Permit.
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o Have the BMPs in the SWP3
contamination?

been effective at minimizins storm water runoff and

Were any deficiencies in the SWP3 identified?

Any components of the SWP3 no longer apply or are incorrect?

IR - 000362



o Are the descriptions of the potential pollutant sources accurate (Section 4.2)?

Ifno, explain: YES NO

o Does the facility comply with the requirements in the Storm Water Permit?

If no, explain: YES NO

3. Actions Required:

If an explanation is required for any of the above questions, is reporting to a I 
YnS I NO

regulatory agency required or revisions to the SWP3 needed?

If yes, describe the actions taken:
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4. Certification:

If the evaluation does not identiff any incidents of noncompliance, a responsible corporate
officer* must sign the following certification:

I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or psrsons
who manage the system, or those persons directly responsible for gathering
the information, the information submitted is, to the best of my knowledge
and belief true, accurate, and complete. I am aware that there are

significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

Signature Printed Name

DateTitle

* A responsible corporate offrcer is the president, secretary, treasurer, or vice-president ofthe corporation or a person
who is a duly authorized representative of that person.
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Appendix F

Gompleted Annual Site Gompliance Evaluations
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Appendix G

Blank Quarterly Visual Monitoring Forms
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qotrly Visual Monitoring Report Form o Earth Energy Hources, Inc.
Suite #740 4}MthAve. SW

Calgary, Alberta T2P 0R9

INSPECTORS NAME: INSPECTION DATE: INSPECTIONTME: IF NO SAMPLE WAS TAKEN DURING THIS

MONITORING PERIOD, CHECK THE APPROPRIATE
BOX:

! No DIScHARcE oR RUNoFF DUE To
INSUFFICIENT RAINFALL OR SNOWMELT

! epvpRse WEATHER coNDlrIoN, LIsr
CONDITION:

MONITORINGPERIOD:FROM: MONTH- DAY- YEAR- TO: MONTH- DAY- YEAR-
DURATION OF STORM EVENT:- HOURS RAIN FALL MEASUREMENT: INCHES

TIME ELAPSED BETWEEN RECORDED AI{D PREVIOUS STORM EVENT:-DAYS
TYPEOFEVENT: STORMWATERRUNOFF SNOWMELT

PAkT l: Sstttple ond Dtaa Collection

l. Collect om or morp storm \rst€r ruDotrs{mples duriry a stolm event that is ge{tlf that 0.1 inches and that ocsun at le6!t 72 houn Aom the Prcviously m€ssurable GratEr

thln 0.1 inch rainfal) slolm €vetrt or $'hen runofr ftom strowl[€lt occurs.

2. Collect sa4les withh the ftst 30 mhut€s (or a3 soon thercafler as practicel, but aot more than I hour) of wh€[ the runoffot sDownelt b€ils dilcbarying'

Examine the sample in a well-lit area and fill in each column for each sample taken.

NOTE: No laboratory tests are required to be performed on the samples.

sEP I Izuw

coMM ENrs and.iiff 
iffi.frto 

URC ES of

OTHERPOLLUTANT
INDICATORS:
F :Foam
OS : Oil sheen

Other = write in any other
indicators and explain in
the Comments column

SOLIDS:

NS : No solids

FS : Floating solids

SS : Suspendedand
settled solids

Provide description of
solids in Comments
column

ODOR:

D: Diesel G: Gasoline

P: Petroleum SO: Solvent

M: Musty SE: Sewage

NO: No odor NX:Noxious
SU: Sulfur (Rotten Egg)

Other: write in odor and

explain in Comments column

CLARITY:
TO : Totally Opaque

(cannot see through)

ST : Slightly
translucent

NT : Nearly translucent

TL : Translucent

TP : Transparent

COLOR:

DG : Dark Gray BL:Black
LG = Light Gray G:Green
LB:LightBrown T:Tan
MB = Medium Brown Y:Yellow
DCB = Dark Chocolate Brown

Other: Write in color

COLORINTENSITY:
VI :Very Intense

P :Prominent

MP: Moderately
Perceptible

HP : Hardly
Perceptible

Dltl Oft Gfi* ilr,.,,
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pen)Sit" Walk+hrough and SWP3 Review
l. Perform a walk-through of the facility during the storm water or snowmelt
2. Check YES or NO for each item.

3. Record any corrective action or maintenance that is needed.

4. Review the SWP3 and complete Section 2.

5. Describe the corrective actions that were taken in Section 3.

o
runoff

1. General YES NO Corrective ActionVMaintenance Required

Any evidence oferosion on slopes or berm on east side?

Is runoff leaving the property anywhere?

Any erosion or ruts along unpaved roads and parking
areas?

Any oil sheen or foam on rainwater or snowmelt that are in
puddles?

Any new problem areas or potential pollutant sources?

2. SIryH Review

If deficiencies were noted above, are changes to the SWP3 required? YES NO
lf yes, describe the revisions that were made:

3. Corrective Actions Taken

For the Corrective Actions/N4aintenance Required that were identified above, enter the action that was taken and the date:

APPRfJVFT:
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Appendix H

Completed Visual Monitoring Forms

{9/n z.
HTUP =RFFE3 Q
O-o-(5*8 d
li

E

IR - 000369



Appendix I

Spill and Spill Gleanup Reports and Summaries
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Appendix J

Spill Prevention, Gontrol, and Gountermeasure (SPGG) Plan
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The SPGC Plan is being written and will be inserted when available.
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Document Date 2/8/2011 
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February 08, 2011 

Mr. Rob Herbert, 
Utah Division of Water Quality 
288 North 1460 West 
P.O. Box 144870 
Salt Lake City, Utah 84114-4870 

Subject:	 PR Spring Tar Sands Project, Uintah and Grand Counties, Utah 
Ground Water Discharge Permit-by-Rule 

Dear Mr. Herbert: 

I write to identify some changes in our PR Spring Tar Sands Project ("Project"), which have 
been made since the March 4, 2008 letter informing Earth Energy Resources, Inc. ("Earth 
Energy") of the Project's Ground Water Discharge Permit-By-Rule status from the Utah 
Department of Environmental Quality, Division of Water Quality ("DWQ"). The letter, a 
copy of which is attached, enumerated four factors used in determining that the Project "will 
have a de minimis effect on ground water quality or beneficial uses of ground water 
resources." 

First, based on Material Safety Data Sheets, (which are attached), the reagent used in the 
extraction process is non-toxic, volatile, and most of it will be recovered and recycled in the 
extraction process. 

Second, extraction will occur using tanks and equipment at a processing facility at the mine 
site, no impoundments or process water ponds are planned, and most ofthe water used in the 
process will be recovered and recycled. 

Third, the process tailings will not be free draining, with moisture content in the 10-20% 
range, and "will not contain any added constituents that are not present naturally in the rock, 
other than trace amounts ofthe reagent used for bitumen extraction." 

Fourth, the letter addressed the hydrologic setting of the Project. 

The letter also states that "[i]f any of these factors change because of changes in your operation or 
from additional knowledge of site conditions, this permit-by-rule determination may not apply and 
you should inform DWQ of the changes." 

Since the PR Spring Mine, Request for Permit-by-Rule Determination ("Request") was 
submitted on February 21,2008 by JBR Environmental Consultants, Inc. on behalf of Earth 

E 
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Energy, Earth Energy has continued to refine the process for extracting bitumen from tar sand 
to improve recovery and reduce the potential for impacts to the environment. 

First, we have removed the stabilizer component from the cleaning emulsion used for bitumen 
extraction. Page 5 of the Request provides details of the mixing of the cleaning emulsion and 
the tar sands. In our development of this "Ophus Process," we have determined that the 
emulsion can be formed concurrently with introduction to the tar sands, so pre-mixing and 
stabilization of the emulsion is no longer required. The stabilizer, known as Witconate, is an 
alkyl aryl sulphonate and is oil soluble, so when the cleaning emulsion was mixed with tar 
sand, the stabilizer dissolved into the oil phase and was not present in the tailings. The use of 
a stabilizer was not among the factors that DWQ used in determining that the Project will 
have a de minimis effect on ground water quality, and its omission from the cleaning emulsion 
removes a chemical from the process stream. 

Second, we have identified de-watering equipment that we plan to use on the Project. Page 6 
of the Request includes details of methods to de-water sand and fines remaining after bitumen 
is removed from the tar sands, and we identified a "shale shaker (or similar device)." With a 
global supplier of mine processing equipment, we have identified equipment that will 
economically recover water from the sand and fines. For the sand, we now expect to use a 
horizontal belt filter, and for the fines we expect to use a disk filter. With these components, 
the aggregate water content of the blended tails should be less than 15% by weight 
maximizing our recovery of available water while providing a material at near optimum 
moisture content for compaction. The shale shaker that we initially contemplated using was 
not among the four factors that DWQ used to determine that the Project will have a de 
minimis effect on ground water quality. 

Third, working with the Utah Department of Natural Resources Division of Oil, Gas and 
Mining ("DOGM"), we have finalized the size of the overburdenlinterburden storage areas 
and provided more detail on the sequencing of mining and backfilling. Page 5 of the Request 
stated that the overburdenlinterburden storage areas would be approximately 25 acres each. 
Our final approved site design includes two overburdenlinterburden storage areas of 36 and 
34 acres. The sizes of these storage areas were not among the four factors, on which DWQ 
relied in determining that the Project will have a de minimis effect on ground water quality. 

Fourth, working with DOGM, we have determined it is necessary to dispose of some 
processed sands and fines in the overburdenlinterburden storage areas. On page 6 of the 
Request, we stated that the processed sands and fines remaining after bitumen extraction 
would be used to backfill the open pit. During initial operations, the pit opening will not be 
sufficiently large to accept processed sands and fines, so some of these tailings will be placed 
in the overburdenlinterburden storage areas. Earth Energy has worked closely with JBR 
Environmental Consultants and DOGM to ensure that the final design will isolate and 
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encapsulate the tailings within the coarser overburden and interburden, so that they will not
 
migrate and will not impact surface or ground water below the storage areas. The disposal of
 
these tailings was not among the four factors that DWQ used to determine that the Project will
 
have a de minimis impact on ground water quality.
 

None of these process improvements affect the factors used in determining the Projects permit-by

rule status, and, for that reason, had not been reported to DWQ. However, in a challenge to the
 
DOGM's approval of Earth Energy's Notice of Intent to Commence Large Mining Operations
 
("NOI"), by Living Rivers and its counsel, Western Resources Advocates, these improvements have
 
been raised in an attempt to show that DOGM should not have relied on DWQ's determination in
 
approving the NOI.
 

Living Rivers and its counsel also focus on the portion of the Request which states: "There are no
 
springs in the Earth Energy leased area." Our understanding of this statement was that there are no
 
springs within the approximately 200-acre Project area, which is accurate. Earth Energy's lease
 
encompasses a much broader area: 5,930 acres, and there are two USGS mapped springs in that
 
much larger area, as described on page 2 of the Request. A map submitted and approved by DOGM,
 
which shows water features in the vicinity, is attached.
 

Please review this information in conjunction with the original Request and confirm that the
 
Ground Water Discharge Permit-By-Rule status granted on March 4,2008 remains valid and
 
in effect. If you have any questions or require further information, please contact either the
 
undersigned or Mr. Robert Bayer of JBR Environmental Consultants, Inc. (801.943.4144).
 

Yours truly,
 
Earth Energy Resources, Inc.
 

6~ cdJid 
Barclay Cuthbert 
Vice President 

Enclosure(s) 

cc:	 Robert J. Bayer, JBR Environmental Consultants, Inc. 
Dana Dean, Utah Division of Oil, Gas and Mining 
Paul Baker, Utah Division of Oil, Gas and Mining 
A. John Davis, Holme Roberts & Owen LLP 
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State of Utah 

Department of
 
Environmental Quality
 

Richard W. Sprott 
Executive Director 

DIVISION OF WATER QUALITY
 
Walter L. Baker, P.E.
 

Director 

JON M. HL. ,SMAN, JR. 
Governor 

GARY HERBERT 
Lieutenant Governor 

March 4, 2008 

Mr. Barclay Cuthbert 
Earth Energy Resources, Inc. 

6USuite 740,404 - , Avenue SW 
Calgary, Alberta, Canada T2P OR9 

Subject: PR Spring Tar Sands Project, Uintah and Grand Counties, Utah 
Ground Water Discharge Permit-By-Rule 

Dear Mr. Cuthbert: 

The Division of Water Quali ty (DWQ) has reviewed the information submitted by 
JBR Environmental Consultants, Inc. on February 22, 2008 requesting ground water 
discharge permit-by-rule for the proposed Earth Energy Resources, Inc. PR Spring 
tar sands project. The proposed operation consists of open-pit mining of tar sands, 
extraction of bitumen, and disposal of tailings and waste rock. 

Below are several relevant factors for determining whether the proposed operation 
will have a de minimis effect 011 ground water quality or beneficial uses of ground 
water resources. 

L	 Based on Material Safety Data Sheets and other information that you sent to 
DWQ in January 2007, the reagent to be used for bitumen extraction is generally 
non-toxic and volatile, and most of it will be recovered and recycled in the 
extraction process. (Because the extraction process is proprietary at this time, 
this reagent will not be identified in public documents.) 

2.	 Bitumen extraction will be done using tanks and equipment at the processing 
facility located at the mine site, and no impoundments or process water ponds 
are planned. Most of the water used in the process will be recovered and 
recycled. 

3.	 Processed tailings will not be free-draining and will have moisture content in the 
10 to 20 percent range. The tailings will not contain any added constituents that 
are not present naturally in the rock, other than trace amounts of the reagent 
used for bitumen extraction. Analysis of processed tailings using the Synthetic 
Precipitation Leachate Procedure indicates that leachate derived from the 
tailings by natural precipitation would have non-detectable levels of volatile and 
semi-volatile organic compounds. Unprocessed tar sands and processed tailings 
were analyzed using the Toxicity Characteristic Leaching Procedure (TCLP) 
with an extraction process that uses a much lower pH than is likely to occur at 
the mine site. Analytical results indicate that TCLP metals would not be 
leached from the tailings at detectable levels except for barium, which was 
detected at levels below the Utah ground water quality standard of2.0 
milligrams per liter (Table 1 of UAC 317-6). Based on these data, the tailings 
will be disposed by backfilling into the mine pit. 

288 North 1460 West· PO Box 144870' Salt Lake City, UT84114-4870' phone (801) 538-6146· fax (801) 538-6016 

T.D.!). (801) 536-4414 «www.deq.utah.gov 
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Mr. Barclay Cuthbert
 
March 4, 2008
 
Page 2
 

4.	 The uppermost geologic formations at the site are the Parachute Creek and Douglas Creek 
Members of the Green River Formation, which consist of fluvial-deltaic and lacustrine-deltaic 
deposits of claystone, siltstone, fine-grained sandstone, and limestone. The Parachute Creek 
Member outcrops over most of the Earth Energy lease and is the ato 50-foot thick overburden 
above the tar sand deposits of the Douglas Creek Member. Shallow ground water at the site is not 
part of a regional aquifer but occurs in localized laterally discontinuous perched sandstone lenses 
of the Douglas Creek Member. Exploration drilling did not encounter ground water within 150 
feet of the land surface. Based on records from the Division of Oil, Gas, and Mining, the closest 
major aquifer is the Mesa Verde Formation, which occurs approximately 2000 feet below ground 
surface in the area of the proposed mine. The topography of the project area is characterized by 
mesas incised by deep, nan-ow canyons, and limited shallow ground water discharges as springs in 
the canyon bottoms. There are no springs in the Earth Energy leased area and the nearest spring is 
PR Spring located slightly less than a mile east of the project site. 

Considering the factors described above, the proposed mining and bitumen extraction operation should
 
have a de minimis potential effect on ground water quality and qualifies for permit-by-rule status under
 
UAC R317-6-6.2.A(25). If any of these factors change because of changes in your operation or from
 
additional knowledge of site conditions, this permit-by-rule determination may not apply and you should
 
inform the DWQ of the changes. If future project knowledge or experience indicates that ground water
 
quality is threatened by this operation, the Executive Secretary may require that you apply for a ground
 
water discharge permit in accordance with UAC R317-6-6.2.C.
 

This operation may require a storm water permit under the Utah Pollutant Discharge Elimination System 
(UPDES). Please contact Mike George of this office at (80 1) 538-9325 to determine if a storm water 
permit is required. 

Disposal of domestic wastewater from the operation should be done in a manner approved by the 
appropriate local health department; Tri-County Health Department for Uintah County or Southeastern 
Utah Health Department for Grand County. 

If you have any questions about this letter, please contact Mark Novak at (801) 538-6518. 

Sincerely, '10 
r?~:l~ fJUr 
Rob Herbert, P.G., Manager 
Ground Water Protection Section 

cc:	 Robert Bayer, JBR 
Paul Baker, DOGM 
Carl Adams, DWQ-TMDL 
Mike George, DWQ-UPDES Storm Water 
Dave Ariotti, Southeastern Utah District Engineer 
Scott Hacking, Tri-County District Engineer 
Southeastern Utah Health Department 
Tri-County Health Department 

F:/MNovakJWP/EarthEnResPBR,Ltr 
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P.O. Box 2219 
Covina, CA. 91722-8219 

Phone (818) 966-8361 Fox (8]8) 332-792] 

MATERIAL SAFETY DATA SHEET 

Emergency Response 800 424 9300 

1.- PRODUCT IDENTIFICATION 

Manufacturer:	 Frutech International Corporation 
3/8-Mile East Expressway 83 
Mission, TX. 78572 

Trade Name: Orange Terpenes 
Formula: NIA 
Chemical and Common Name: Orange Terpenes. 
CAS Number: 8028-48-6 

11.- TYPICAL PHYSICAL AND CHEMICAL CHARACTERiSTICS 

Appearance and Odor: Colorless liquid with mildly Citrus odor.
 
Boiling Point ( @ 760 mm Hg) : 176.7C (350DF)
 

Vapor Pressure (Torr @ 25DC) : Not Available
 
Vapor Density (Air =1) : 0.0123 @20DC (68DF)
 

Specific Gravity: 0.840
 
Solubility in Water: Negligible
 

111.- FIRE, EXPLOSION AND REACTIVITY HAZARD DATA 

Flash Point (Tag closed up) :
 
Ignition Temperature:
 
Flammable Limits (% by volume) :
 
Fire Extinguishing Media:
 

Special fire fighting procedures:
 

Unusual fire and explosion hazards:
 
Hazardous products of combustion:
 
Stability considerations :
 
Incompatibility with:
 

Hazardous polymerization:
 

Hazardous decomposition products:
 
Conditions to avoid
 

46DC (115 DF) Class III Flammable liquid 
237DC (458DF) 

Lower: 0.7 Upper: 6.1 
Use media for Class B fires: foam C02 or dry compound 
Avoid direct contact with water. 
If confined in a container, cool de exterior with water 
spray. 
Dense black smoke produced. 
None. NFPA health hazard rating =0 
Stable. 
Oxidizing agent, acids, peroxides, halogens, vinyl 
chloride, iodine pentafluoride. 
Avoid high temperature, contact with reactive monomers 
(Le. methacrylates or vinyl chloride) 
None 
In typical flavoring uses, no contact with inflammable 
or explosive chemicals likely. 

IV.- HEALTH HAZARD DATA 

OSHA permissible exposure limit: Not listed. 
ACGIH threshold limit value: Not listed. 

Page 1 
IR - 000378



P.O. Box2219 
Covina, CA. 91722-8219 

Phone (818) 966-8361 Fux (818) 332-7921 

IV.- HEALTH HAZARD DATA 

Carcinogenicity: Not listed in NTP, IARC, or OSHA directories of 
carcinogenic materials. 

Effects of overexposure: 
Acute: Vapor irritates eyes and mucous membranes. Skin contact with liquid 

may cause localized itching. 
Chronic: Frequent exposure may induce dermatitis in sensitive individuals. 

Prolonged contact has caused photosensitivity in some cases. 
Primary route of Exposure: Skin contact 
Emergency first aids procedures: 

Eyes: Flush with water for at least 15 minutes. If irritation 
Skin: Wash with soap and water. If persists, see a physician. 
Ingestion: See a physician. 

Medical conditions generally recognized
 
As being aggravated by exposure: None known.
 

V.- SPILL OR LEAK PROCEDURES 

Steps to be taken in case material is released or spilled: 
Shut off source, if possible to do so without hazard. Keep open flames and spark sources 
away. Do not allow liquid to enter municipal sewage system. 

Water disposal method: 
Contain and absorb spilled liquid with sand or earth. Remove spend absorbent and 
dispose in accordance to State, federal and Local disposal taws. 

VI.- PERSONAL PROTECTION, HANDLING AND STORAGE INFORMATION 

Personal Protective Equipment: Protective gloves. Safety glasses. 
Appropriate Hygienic Practice: Wash thoroughly after handling. 
Ventilation : Mechanical ventilation recommended. 
Restrictions: No open flames, smoking or unshielded lights 
Handling and storage precautions: store in cool, well ventilated place away from 

reactive chemicals, spark sources, or open 
fJames. Container should be kept closed and 
plainly labeled. 

Date of Issue: March 05, 1997 Prepared By : V. Onchi 

For emergency information or further questions, contact Chemtrec ® at 1 (800) 424-9300, for International 
Emergencies call collect (202) 483-7616. No guarantee is made as to the accuracy of any data or statement 
contained herein. While this information is furnished in good faith, and is accurate to the best of our knowledge, no 
warranty, express or implied, of merchantability, fitness, or other use is made. This information is offered only for 
your consideration, investigation, and verification; Frutech International Corporation, shall not in any event be liable 
for special, incidental, or consequential damages in connection with its publication. Likewise, no statement made 
herein shall be construed as a permission or recommendation for the use of any product in a manner that might 
infringe existing patents. 

Page 2/2 
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fntt~rn3l~ona! CorpUr'ution 

Technical Specification Sheet 

Orange Terpenes 

Productdescripffon 

This product is the solvent and oil phase of the cold pressed orange oil that is produced by fractionanted vacuum 

destillation. Its composition is mainly monoterpenic hydrocarbons. 

Chemical and Physical characteristics 

Prercent of D-Limonene (HP5890 SPB-5) 94.20 - 97.99 

Aldehydes (%) wlw - expressed as decanal 0.3 to 0.8 

Optical Rotatlon- 100 mm tube (25°C) +99.0° to +100.0° 

Specific Gravity (25125DC) 0.840 to 0.841 

Refractive Index (20°C) 1.4726 to 1.4740 
Evaporation Residue (%) wlw N.D. 

Organoleptic characteristics 

Color Colorless, crystal clear. 

Odor Mildly Citrus odor 

Packaging 

386 pound fill in a closed, nitrogen sealed, epoxy lined steel drum. 

Storage recommendations 

= Orange terpenes deteriorate with exposure to air (oxidation), light, heat and water (humidity). Transfer oil from a 

larger partially filled container to a smaller, well filled container to reduce headspace to a minimumat all times. 

'" This product is best when used within six months from date of purchase, if it is stored at 45DF (7.2·C) to 

6S'F (18.3·C) in the unopened original container. 

Last revision September 5 th, 1997. 

The Information SUbmitted. to the best of our knowledge, is true andaccurate. All recomendations or suggestions pertaining to productuse or 

production procedures aremadewithoutwarrantyor guarantee andusersshouldmaketheir owntest to determine the suitabilityfor their own 

partleular purpose. Any pricesquotedare subjectto change withoutnotice. 

9115/2005 9:51 AM Copy of OT TSS Terpenes FRTRAC 
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QUALITYASSURANCE CERTIFICATE 

Orange Terpenes 

Product description 

This product is the solvent and oil phase of the cold pressed orange oil that is produced by fractionanted vacuum 

destillation, Its composition is mainly monoterpenic hydrocarbons. 

Product Lot: 09060501 Bill ofLading: 1609 

Chemical and Physical charactergtiq Average Analysis 

Aldehydes (%)w/w - expressed as declU1al 0.3 to 0.8 0.45% 

Optical Rotation - 100 mm tube (25"C) +99.0· to +100.1° . 100.0° 

Specific Gravity (25/25°C) 0.840 to 0.841 . 0.840 

Refractive Index (20°C) 1.4726 to 1.4740 . 1.4740 

Organoleptic characteristics 

Color Colorless, crystal clear. 

Odor Mildly Citrus odor 

Chromatographic Analvsis Analysis 

ChemStationHP6890 Gc. HP 5MS, 30 M. 0.32 mm,O.25 um SHlPI'ING09LS05B I.D 

Percent ofa-Pinene: . 0.569 

Percent of Sabinene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.277 

Percent of I3-Pinene : . . . . . . . . . . . . . . . . . . . 0.020 

Percent of Myrcene : . 1.984 

Percent ofOctanal : , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.270 

Percent ofD-Limonene: . 96.332 
Percent ofLinalool : . 0.169 
Percent ofDecanal : . 0.000 

Storagerecommendations 

= Orange terpenes deteriorate withexposure to air (oxidation), light, heatand water(humidity). Transfer oil from a 

larger partially filledcontainer to a smaller, well filled container to reduce headspace to a minimum at all times. 

= This product is best when usedwithinsix months from dateofpurchase, if it is storedat 45°F(7.2°C) to 
65°F(18.3°C) in the unopened original container. 

TIleinformation submitted,10 the best of our knowledge,is true andaccurate.All recomendations or suggestionspertaining10 product useor 

productionprocedure. arc made without warrantyor guarantee lind usersshould make their own test 10 determinethe suitability for their own 

particularpurpose.Any prices quotcdlU'e subject to changowithoutnotice. 

9115/051;03 PM CarT.rpen •• FRTRAC 
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Flonlc:hem Co'rporation 
I' I PO Box 5366 

. Jacksonville, FL 32247 
• , Phone:904r733-S7S9 

Fax: 904-733-5950 

-', 

Material Safety Data Sheet 

----- Section 1 • Chemical Product and Company Identification -----

I Product Name: d-Limonene 

Emergency Telephone Numbers: 

Florachem Corporation 24 hrs Chern-Tel800-255-3924 [within continental US] 

5209 San Jose Blvd.• Suite 202 . 24 hrs 813-248-0585(collect) [outside continental US] 

Company: 

Jacksonville. FL 32207 USA 
Phone 904-733-5759 Revised August 2001 

----- Section 2 • Composition, Information on Ingredients -----

Component CAS No.	 OSHA HCS Hazard(s) 

d-Llmonene 5989-27-5	 Flammable Liquid. Skin and eye 
irritant. 

EC Classifications: 
Xi Irritant 
R36 Irritating to eyes. 
R38 Irritating to skin. 
S24 Avoid contactwith skin. 
525 Avoid contact with eyes. 

---.-- Section 3 • Hazards Identification -----
Emergency Overview: 

Appearance: Colorlessto pale yellow liquid 
Odor: Fresh citrus orange 
Risk Summary: Moderate eye and skin irritant. This substance is flammable and will sustain 

combustionat temperaturesabove its flashpoint. Avoid heat, sparks and open 
flame. 

Potential Health Effects: 
Inhalation: Vapors may cause respiratorypassage irritation in confined spaces. No known lonq

term hazards. 
Eyes: Irritating to eyes. 
Skin: Irritating to skin. 
Ingestion: Will be irritating to tissues. May be harmful or fatal if swallowed in sufficient quantity. 

See Section 11 (Toxlcclcqlcal information) for further information. 
Chronic: Not considered a carcinogen by NTP, IARC, or OSHA. No known chronic 

indications, 

Environmental Hazards: 
Marine Pollutant 

d-Llrnonene MSDS • Floracnem Corporation' Page 1 of 3 IR - 000382
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------ Section 4 • FirstAid Measures ---
Inhalation: 
Eyes: 

Skin: 

Ingestion: 

Remove person to a ventilated area. See a physician if breathing difficulty persists. 
Remove contact lenses. Flush with water for at least 15 minutes. See a physician if 
irritation persists. 
Remove contaminated clothing. Wash affected areas wlth soap and water. See a physician 
if irritation persists. 
Drink lots of water to dilute substance. See a physician. 

-----~ Section 5 • Fire Fighting Measu res ----
Flammable Properties: Flashpotnt46°C (115°F) Tee. Vapors can combust and liquids can burn when 

temperatures reach or exceed the flashpoint, 
Extinguishing Media: Carbon dioxide. dry chemical. foam. 
Fire Fighting Instructions: 

Use C02. foam or dry chemical. Use water as a spray only to lower temperature. This SUbstance floats on 
water. Treat as an oil fire. 

------ Section 6· Accidental Release Measures ----~
Personal Precautions: See Section B, Personal Protection. 
Environmental Precautions: Do not discharge into surface waters. May be toxic to aquatic organisms. 

See Section 3 (Environmental Hazards) and Section 12 (Ecological 
Information) for further information. 

Containment and Cleanup Techniques: 
Exercise caution as hard floors coated with this material may be slippery. Small spills may be absorbed by 
sand or all-absorbing materials. Large spills should be collected bypumping into closed containers for 
recovery or disposal. Spills over water will float and may be collected by oil absorbants or by skimming. 

------ Section 7 • Handling and Storage -----
Handling; Wear chemical safety glasses or g099les and chemically resistant gloves. A chemically resistant 

apron may be used to protect clothing. A respirator may be worn to prevent breathing spray mists or 
heated fumes. 

Storage: Store in tightly closed metal or glass containers. Containers should be full or blanketed by inert gas. 
Do not store in plastic. Avoid heat, sparks. and open flames. 

------ Section 8 • Exposure Controls. Personal Protection -----
Ventilation: Mechanical ventillatlon may be necessary at elevated temperatures to control odor. 
Respiratory Protection: Organic vapor cartridge maybe used to prevent irritation from mists and vapors and 

for odor elimination. 
Skin Protection: Wear chemically resistant rubber gloves and apron (viton, nitrile, and or PVC) to 

minimize exposure. 
Eye Protection: Wear chemical safely glasses, goggles, or face shield to prevent eye contact. 

------ Section 9 • Physical and Chemical Properties -----
Appearance: Colorless to pale yellow liquid. 
Boiling Point: 154°C (310°F). 
Flashpoint: 46°C (115°F) TCe. 
Odor: Fresh citrus orange 
Oxidizing Properties; This substance combusts in the presence of strong oxidizers. 
pH: None (not water soluble), 
Physical State: Liquid. 
Solubility in water: less than 0.1%. 
Specific GraVity; 0.84 @2SgC. 

Vapor pressure: 2 mmHg at 20DC. 

Vapor Density: >1 (air =1.0). 

d-Limonene MSDS • Florachem Corporation· Page 2 of 3 IR - 000383



------ Section 10 • Stabilityand Reactivity -_._
Conditions to Avoid: 

Materials to Avoid: 

Decomposition Products: 

Excessive temperatures and/or contact wIth air may cause decomposition or 
oxidation. 
Avoid contact with strong acids, strong bases, and oxidizing agents. Reacts 
explosivelywith iodine pentafluoroethylene. 
Incompletedecomposition productmay include CO. Ultimatedecomposition 
products are CO2 and water. 

----- Section 11 • Toxicological Information -----
Target Organs: Eyes and skin.
 
Routes of Entry: Eye and skin contact.
 
Acute Toxicity; LPR-Mus TDLO: 4800mg/kg/8W-I:ETA.
 

ORL-MusTDLO: 67glkg/39W-I:ETA. 
ChronicToxicity: Noknown chronic indications. 

••---- Section 12 • Ecological Information •••--
Biodegradability: Not determined. Related chemicals are known to be biodegradable. 
AquaticToxicity: MarinePollutant. This substanceis immiscible with water. This substance is 

knownto evaporate quickly and biodegrade and should not cause long-term 
effects. 

Bioaccumulation Potential: Not Determined. Related chemicals are known to be non-accumulating in the 
environment. 

---.-- Section 13 • Disposal Considerations ------
RCRAHazardous Waste: Classified as a ReRA Hazardous waste (flammability characteristic). 
Disposal Methods: Dispose of this material by incineration or recovery at a government-approved 

disposal facility. 

------ Section 14 • Transport Information ----
DOT: 

ProperShippingName: Terpene hydrocarbons. n.o.s., 3. UN2319, PG III 
Exceptions: Chemicals. n.o.l, (Not Regulated) - allowablefor shipment in non-bulk containers. 

IMO: DIPENTENE., 3. UN2052, PGIII, MARINE POLLUTANT. 
lATA: Terpene hydrocarbons, n.o.s., 3, UN2319, PGIII. 

------ Section 15 • Regulatory Information -----
OSHA- Hazardous by definitionof 29CFR1910 1200for flammability. 
CERCLA- (SARATitle III) Hazard Category- Fire hazard. 

----- Section 16 • Other Information ----

Hazard Ratings(0 =minimal, 1 =Slight, 2 ::: moderate, 3 =serious, 4 =severe) 
HM1S: Health =2 Flammability=2 Reactivity =1 PersonalProtection e C 
NFPA: Health:::: 1 Flammability -= 2 Reactivity =0 

The inf~nnation contained in thIsdocument is believed to be current and accurate. It is givenIngoodfaithandwIthoutwarranty, expressed or 
Implied, as to its aeeuracy, Anyone usingthis productis solelyresponsible for determining ils sultablllty in anygivenapplfcation. 

d-l.imonena MSDS • Ftorachern Corporation· Page 3 of 3 IR - 000384
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Mark Novak - RE: Earth Energy Resources - Ground Water Discharge Permit-by-Rule 
I 2 

From: 
To: 

"Barclay Cuthbert" <barclay.cuthbert@earthenergyresources.com> 
"'Mark Novak'" <mnovak@utah.gov> 

Date: 
Subject: 
CC: 

Attachments: 

Mark, 

2/9/2011 8: 14 AM 
RE: Earth Energy Resources - Ground Water Discharge Permit-by-Rule 
"John Davis" <john.davis@hro.com>, "Christopher R. Hogle" 
<Chris.Hogle@hro.com> 
Earth Energy Resources NO! Approved 09_09_19 Figures.pdf 

Attached, please find the figures included in the NOI submission to DOGM. 

Regards, 

Barclay 

Best regards, 
Earth Energy Resources Inc. 

Barclay Cuthbert 
Vice President, Operations 
Tel: + 1.403.233.9366 
Cell: + 1.403.619.4230 
Fax: + 1.403.290.0045 
E·mail: barclay.cuthbert@earthenergyresources.com 

Suite 950, 633 - 6th Avenue SW 
Calgary, AS T2P 2Y5 

**'**************** IMPORTANT NOTICE *********************** 
This message, includfng: ~~~ttE!ciYm~t$.'i$'-1ntended ooiY,for U:te_jJs-~-qfltl~,iridl~dua_I($) to whom it Is ~d,are$_~ l:tJl~ m~ contain information that is 
privileged/confidentfal. Atly-vtryetdisM,i.);L!llbnj copyin9,-or di_sclqsure-is-_striCtly'prohl~ited.::tf you are notthec_lnwoded ~clPle~t or have received this 
message in error, pJea$_~ notifY tfsj~E!i;lI_:i!-~.ly by reply eo-mail anl:l. p_srrnfcln,entJy"delete'1his message including any attachments, without reading it or 
making a copy. Thank you, ,. - --

From: Mark Novak [mailto:mnovak@utah.gov] 
Sent: February 08, 2011 5:50 PM 
To: Barclay Cuthbert 
Subject: RE: Earth Energy Resources - Ground Water Discharge Permit-by-Rule 

Can you send the figures that go with this report? 

»> "Barclay Cuthbert" <barcJay.cuthbert@earthenergyresources.com> 2/8/2011 3:48 PM »> 
Mark, ' 

As you suggested, I have attached the text potion of the Notice of Intent prepared for DOGM to provide 
information on the PR Spring mine project. Discussion of tailings disposal is included on pages 19·21, 32, and 
47-49 of the NOI (pages 22-24, 35, and 50-52 of the attached .pdffile). The information in the NOI is more of 
an evolution of our plans for tailings handling, ratherthan changes to the plan; at any rate, you have the 

fiJe://C:\])ocuments and Settings\Mnovak\Local Settings\Temp\XPgrpwise\4D524CE4EQD... 3/3/2011 IR - 000386
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Mark Novak - RE: Earth Energy Resources - Ground Water Discharge Permit-by
Rule 

From: 
To: 
Date: 
Subject: 

Mark Novak 

Barclay Cuthbert 

2/8/2011 5:49 PM 
RE: Earth Energy Resources - Ground Water Discharge Permit-by-Rule 

Can you send the figures that go with this report? 

»> "Barclay Cuthbert" <barclay.cuthbert@earthenergyresources.com> 2/8/2011 3:48 PM »> 
~~. . 

As you suggested, I have attached the text potion of the Notice of Intent prepared for DOGMto provide 
information on the PRSpring mine project. Discussion of tailings disposal is included Oh pages 19-21, 32,and 
47-49 of the NOI (pages 22-24,35, and SO-52 ofthe attached .pdffile). The information inthe NOI is more of 
ah evolution of our plans for tailings handling, rather than changes to the plan; at any rate,ypu have the 
information supplied to DOGM. 

Let me know if you require addifionalinformation. 

Thanks, 

Barclay 

Best regard;;. 
Earth Energy Resources Inc. 

Barclay Cuthbert 
ViC? President. Operations 
Tel: + 1.403.233.9366 
Cell: + 1.403.619.4230 
Fax: + 1.403.290.0045 
E-mail: barclal..culhbert@earthenergyresources.com 

Suite 950, 633 - 6th Avenue SW 
Calgary. AS T2P 2Y5 

****************** IMPORTANT NOTICE *****"*"'****"'*'***"*-""**" 
This message, Including any attachments; is intended only for the use of the individual(s) to whom it is addressed-and may conIai" infonnation that is 
privileged/confidential. Any other distribution. copying or disclosure is strictly prohibited. If you are not the intended recip~ent or have received this 
message in error, please notify us immediately by reply e-mail and permanently delete this message including any attachments, without reading it or 
making a copy. Thank you. 
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Mark Novak - Re: Earth Energy Resources - Ground Water Discharge Permit-by
Rule 

From: 

To: 
Date: 
Subject: 
CC: 

Barclay, 

70/ 

Mark Novak 

Barclay Cuthbert 

2/8/2011 3:17 PM 

- 11':1 nnw 

Re: Earth Energy Resources - Ground Water Discharge Permit-by-Rule 

rherbert 

1 111 

Can you provide some information on the changes to planned tailings disposal you have made since March '08? 
What you have already provided to DOGM would probably be enough information for us. 

»> "Barclay Cuthbert" <barclay.cuthbert@earthenergyresources.com> 2/8/2011 2:12 PM »> 
Robert and Mark: 

By letter dated March 4, 2008, Earth Energy Resources, Inc:s("Earth Energy") PR Spring Tar Sand Project (the 
"Project") received Ground Water Discharge Permit-By-Rule status from the Utah Department of 
Environmental Quality, Division of Water Quality ("DWQ"). In the time since this determination was granted, 
Earth Energy has continued its workon development of the "Ophus Process" and related permitting work with 
other agencies, principally the Utah Department of Natural Resources, Division of Oil, Gas and Mining. I have 
prepared a letter that outlines changes to our process and the site configuration over this time period. Please 
review this letter and attachments and confirm that the original Ground Water Discharge Permit-By-Rule status 
granted on March 4, 2008 remains valid and in effect. 

I will drop an original of this package in the mail to you today. Copies are distributed electronically to those 
individuals noted on the copy list atthe end of the letter. 

If you require any further information, please contact me at your convenience. 

Best regards, 
Earth Energy Resources Inc. 

Barclay Cuthbert 
Vice President, Operations 
Tel: + 1.403.233.9366 
Cell: + 1.403.619.4230 
Fax: + 1.403.290.0045 
E-mail: barclay.cuthbert@earthenergyresources.com 

Suite 950, 633 - 6th Avenue SW 
Calgary, AB T2P 2Y5 

... **************** IMPORTANT NOTICE **··S,,(Jf,,A'J:!I***-**********" 
This message, including any attachments, is intended only for the use of the individuaJ(s} to whom it is addressed and may contain information that is 
privileged/confidential. Any other distribution, copying or disclosure Is strictly prohibited. [fyou are not the intended recipient or have received-this 
message in error, please notify us immediately by reply e-mail and permanently delete this message including any attachments. without reading it or 
making a copy. Thank you, 
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Mark Novak - Earth Energy Resources - Ground Water Discharge Permit-by-Rule 

'"""' 
From: 
To: 
Date: 
Subject: 
CC: 

"Barclay Cuthbert" <barclay.cuthbert@earthenergyresources.com> 
<rherbert@utah.gov>, <mnovak@utah.gov> 
2/S/2011 2:14PM 
Earth Energy Resources - Ground Water Discharge Permit-by-Rule 
"'Bob Bayer'" <rbayer@jbrenv.com>, <danadean@utah.gov>, "'Paul Baker'" 
<paulbaker@utah.gov>, "John Davis" <:john.davis@hro.com> 

Page 1 of! 

Attachments: 11020Sherbert.pdf; DWQ letter March 4 200S.pdf; Florachem MSDS.pdf; Frutech 
MSDS.pdf; NOI Figure 7 Water Features.pdf 

Robert and Mark: 

By letter dated March 4,2008, Earth Energy Resources, Inc.'s ("Earth Energy") PR Spring Tar Sand Project (the 
"Project") received Ground Water Discharge Permit-BY-Rule status from the Utah Department of Environmental 
Quality, Division of Water Quality ("DWQ"). In the time since this determination was granted, Earth Energy has 
continued its work on development of the "Ophus Process" and related permitting work with other agencies, 
principally the Utah Department of Natural Resources, Division of Oil, Gas and Mining. I have prepared a letter 
that outlines changes to our process and the site configuration over this time period. Please review this letter 
and attachments and confirm that the original Ground Water Discharge Permit-By-Rule status granted on March 
4, 2008 remains valid and in effect. 

I will drop an original of this package in the mail to you today. Copies are distributed electronically to those 
individuals noted on the copy list at the end of the letter. 

If you require any further information, please contact me at your convenience. 

Best regards, 
Earth Energy Resources Inc. 

Barclay Cuthbert 
Vice President, Operations 
Tel: + 1.403.233.9366 
Cell: + 1.403.619.4230 
Fax: + 1.403.290.0045 
E-mail: barclay.cuthbert@earthenergyresources.com 

Suite 950, 633 - 6th Avenue SW 
Calgary, AB T2P 2Y5 

****************** IMPORTANT NOTICE ****************u ... **** 
This message, including any attachments. is intended only for the use of the indiYidual~s) to whom iUs,'aqdmss:ea ~ri~'rn,aY'contain information that is 
priYilegedfconfidential. Any other distribution, copying or disclosure is strictly prohibited. If you are notlh~ ifi1ende(j r,cipie.nt or have received this 
message in error, please notify us immediately by reply e-mail and permanently delete this message. Including any'atfachments, without reading it or 
making a copy. Thank you. 
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Mark Novak - Earth Energy Resources - Ground Water Discharge Permit-by-Rule 
j . 

From:' 
To: 

"Barclay Cuthbert" <barclay.cuthbert@earthenergyresources.com> 
<rherbert@utah.gov>, <mnovak@utah.gov> 

Date: 2/5/2011 12:19 PM 
Subject: Earth Energy Resources - Ground Water. Discharge Pennit-by-Rule 

"John Davis" <john.davis@hro.com> CC: 
Attachments: DWQ letter March 4 2008.pdf; Florachem MSDS.pdf; Frutech MSDS.pdf; NO! Figure 

7 Water Features.pdf 

Rob and Mark: 

By letter dated March 4, 2008, Earth Energy Resources, Inco's ("Earth Energy") PR Spring Tar Sand 
Project (the "Project") received Ground Water Discharge Permit-By-Rule status from the Utah 
Department of Environmental Quality, Division of Water Quality ("DWQ"). The letter, a copy of which 
is attached, enumerated 4 factors used in determining that the Project "will have a de minimis effect 
on ground water quality or beneficial uses of ground water resources." 

First, based on Material Safety Data Sheets, (which are attached), the reagent used in the 
extraction process is non-toxic, volatile, and most of it will be recovered and recycled in the 
extraction process. 

Second, extraction will occur using tanks and equipment at a processing facility at the mine site, 
no impoundments or process water ponds ate planned, and most of the water used in the 
process will be recovered and recycled. 

Third, the process tailings will not be free draining, with moisture content in the 10-20% range, 
and "will not contain any added constituents that are not present naturally in the rock, other 
than trace amounts of the reagent used for bitumen extraction." 

Fourth, the letter addressed the hydrologic setting of the Project. 

The letter also states that "[ilf any of these factors change because of changes in your operation or 
from additional knowledge of site conditions, this permit-by-rule determination may not apply and you 
should inform DWQ of the changes." 

Over the last three years, Earth Energy has continually refined the process for extracting bitumen in an 
effort to improve recovery and reduce the potential for impacts to the environment. Several of the 
process improvements that reduce the potential for environmental impacts differ from the description 
of the process provided to DWQ in the Ground Water Permit-by-Rule Demonstration ("GWDPRD"). 
These changes include: 

Removal of Witconate, a stabilizer component of the emulsion described in the GWDPRD. 

Storage of some process tailings within impoundment cells located in the 
overburden/interburden storage areas only until space is available for process tailings in the pit. 

file:IIC:\Documents and Settings\Mnovak\Local Settings\Temp\XPgrpwise\4D4D4049EQD... 3/3/2011 IR - 000390
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The refinement of the dewatering process (originally identified as "shaleshaker (or similar 
device)") to improve the recovery of water from the process tailing for re-use in the extraction 
process. We now contemplate using belt or disk filters. 

Witconate is an alkyl aryl sulphonate, and is oil soluble, so when the cleaning emulsion was mixed with 
oil sand, the Witconate would dissolve into the oil phase and would not be present in the tailings. 
Removal of Witconate has no effect on bitumen recovery and removes a chemical from the process 
stream. In our process development, we determined that the emulsion can be formed concurrently 
with introduction to the tar sands, so pre-mixing and stabilization of the emulsion is no longer 
required. 

In our initial request for Permit-by-Rule Determination, we stated that the processed sands and fines 
remaining after bitumen extraction would be used to backfill the open pit. Initially, the pit opening will 
not be sufficiently large to accept processed sands and fines, so some of these tailings will be placed in 
the overburden/interburden storage areas. Earth Energy has worked closely with JBR EnVironmental 
Consultants and the Utah Department of Natural Resources, Division of Oil, Gas, and Mining ("DOGM") 
to ensure that these tailings will be encapsulated within the coarser overburden and interburden, will 
not migrate, and will not impact surface or ground water below the storage areas. 

The Permit-by-Rule Determination stated that the overburden/interburden storage areas would be 
approximately 25 acres each. Our final approved site design includes two overburden/interburden 
storage areas of 36 and 34 acres. 

These process improvements do not affect the factors used in determining the Projects permit-by-rule 
status, and, for that reason, had not been reported to DWQ. However, in a challenge to th~ DOGM's 
approval of Earth Energy's Notice of Intent to Commence large Mining Operations ("NOI"), by pving 
Rivers and its counsel, Western Resources Advocates, these improvements have been raised in an 
attempt to show that DOGM should not have relied on DWO:s determination in approving the NOI. 

living Rivers and its counsel also focus on the portion of the March 4, 2008 letter, which states: "There 
are no springs in the Earth Energy leased area." It is true that no springs have been found in the 213-
acre mine site. Earth Energy's lease, however, encompasses a much broader area: 5,930 acres, and 
there are two USGS mapped springs in that area. A map submitted and approved by DOGM, which 
shows water features in the vicinity, is attached. 

If you are available Monday morning, Earth Energy would appreciate the opportunity to discuss these 
improvements in greater detail to explain how they reduce the potential for environmental impact 
from the Project, and obtain DWO:s confirmation that these improvements provide further support for 
Earth Energy's Permit-by-rule status. 

Best regards, 
Earth Energy Resources Inc. 

Barclay Cuthbert 
Vice President, Operations 
Tel: + 1 A03.233.9366 
Cell: + 1.403.619A230 
Fax: + 1 A03.290.0045 
E-mail: barclay.cuthbert@earthenergyresources.com 
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Suite 950, 633 - 6th Avenue SW 
Calgary, AS T2P 2YS 
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""'***U***"AA_~_IMPORTANT NOTICE ,****H*****,,"'_********* 
J1i1$m~!!'llI~;lnd~~fl)9 .1(1))I.~t!l\c>Im)enls ••. I$lnt~od~~onlyfor the use ofj~j",\\yjiju~(,,) Io·VlhQm· itluddressedond·may.coniarn lnfonril(tiilrilhal is 
PIf\!ll¢!i¢Jt<;\1lill~Wi!11(1,}\rit91h.t~i"1iibl)tlph •. i'O~Ylrig.r cJts,;l.s.ur.i<'.s!rl"*ly·pi,,h1fl~ed, .1.fyoQ·~"'.nolJh. i~l!>h""d rOllipl""t or have , ... ived·lhis 
rtW;s$:agi3: jrreJtQr:._-pl~~_'o.otifYvs;jmmedJatefy: -by reply _~lt~nd J,ermi;m~en~y dele>~ tflJ$ :t:h~s:~eJrtctuqil'1itariY _~tta.chmel1-ts;'·:wij_hopt r~a(jJntJ,Jt {1f 

makll19' a copy~ Thank you. 
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From: 
To: 
Date: 
Subject: 

Mark Novak 
Barclay Cuthbert 
3/27/2008 10:20 AM 
Re: locations of water seeps at our PR Spnng project site 

Thanks, Barclay, I will ask our monitors to sample one or two of these seeps when they go out there. 

»> Barclay Cuthbert <barclay.cuthbert@earthenergyresources.com> 3/27/20089:36 AM »> 
Hi Mark, 

In April 2007, during one of our trips to PR Spring, we walked down 
trlbutaty arroyos to Main canyon where We plan to construct overburden 
storage repositories. Our geologist, lefty Park, recorded field notes and 
locations of observations and plotted these notes on a topographical map, a 
copy of which is atteched to this message. In the south eastern arroyo, we 
did not see evidence of water seeps. In the other arroyo, On the southeast 
flank adjacent to Pope Well Ridge, there were three areas where seeps of 
water were observed: 

Seep #1: T15S, R23E, Section 35, 3575' EWl and 1475 NSL, elevation 8040' 

Seep #2: T15S, R23E, section 35, 3230' EWL and 870 NSL, elevation 7950' 

Seep #3: T15.5S, R24E, Section31, 845' EWl and 5215 NSL, elevation 7500' 

The Walk down into the arroyos is fairly rugged and anyone walking down to 
the seeps should wear some good hiking boots. We will be up at-the site 
once the snow melts this spring and we will check back In the arroyos to see 
if there is any change in the water flows from these seeps. . 

Hope this helps to locate the areas of water flow. 

Regards, 

Barday 

Best regardsJ 

Earth Energy Resources Inc. 

Barclay Cuthbert 

Vice PreSident, Operations 

Tel: + 1.403.233.9366 

IR - 000393



cell: + 1.403.619.4230 

Fax: + 1.403.668.5097 

E-mail: barday.cuthlJert@earthenergyresources.CO\1l 

Suite # 740, 404 - 6 Avenue SW 

celgary, Alberta T2P OR!) 

*:k******~-********* IMPORTANT NOTICE **********_*******-****** 
Thl$ message, including anY attaChments, is Intended Qnly'forth'1cuse.ofthl! 
InaMdua'l(s}.to whomlt is addre,;sedanp may CQl\taln.Jnf9Ill1alionthatiS 
prlvYi!!;le<l/CQnflden~atAny ptlierdlstrlb~tlon, cOllYin\lor .Oisdosurels. . 
strittlyprohlblle!L If you.are n6tthe intended retlpi~nt or l1avereccelved 
thl$meSSageln~®r, please nollfy Us immgdlalelYl!';l reply !>:mai.lllnd 
p<m)lanWltll'.de1elethiS·messa.9.e Induillngany;.attachmeritS,WlthOutrea'dll1!j 
It or mafJng a copy. Thank you. 
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Subject: FW: sampling plan 

~--~~Original Message-----
F~om: Ba~clay CUthbert 
rfuailto!barclay.cuthbert@earthenergyresburt~s.com] 
Sent~ Thursday, April 05, 2007 3:46 PM 
To: Bob-Bayer; Linda Matthew~ 
Subject: FW: sampling plan 

Copy of response from Mark Novak. 

Regards, 

Barclay 

,Best regards I 
Earth Energy Resources Inc. ,. 
Barclay Cuthbert 
Vice President, operations 
Tel: + 1.403.233.9366 
Cell: + 1.403.619.4230 
Fax: -+ ~_403_66B.509? 
E-mail: barclay.cuthbert@earthenergyresources.com 
SUite # .740, 404 - 6 Avenue s'W 
Calgary, Alberta T2~ OR9 

.' 

****************** IMPORTANT NOTICE *****"***.*************** This message, including any 
"I.ttachments, is intended only for the use of the 
.ndividual(a} to whom it is addressed and may contain information that, is 

privileged/confidential. AUy other distribution, copying or disdlos~e is strictly 
prohibited. If you are not the intenqed recipient or have received this message in error, 
please no-tify us immediately by reply e-mail and permanently delete this message incluqin~f' 
any attaohments, without reading it or making a copy. Thank you. . 

-----Origioal Message-----
"From: Mar~, "NOVak ~rnail to : mnovak@utah. gov] 
sent: March '3D, 2007 4:41 PM 
To~ Barclay Cuthbere 
Cc: Jodi Gar:Jbel:g J ]?aul Baker 
Subject: sampling plan 

Using Crown Ridge samples for the testing would be acceptable for the permit application, 
but you should mention the sample source in the application, and any known differences 
between it and the -PR Spring tar sand. {for example, stratigraphic position} Once the 
operation is up and running r I would like similar tests run on the PR Spring tailings, and 
the proposed tailings management plan modified if the results are any different from the 
Crown Ridge sample~f. 

I am also concerned with salinity, and would like the SPLP leachate analyzed for TDS and 
major ions (Na l Cal Mg, K, Cl, 804 and alkalinity). 

I sbould be in the office all next week if you ~oul~ like to call (801 
539 651a). 

Thank you for this information: 

'rk 

»> Barclay Cuthbert <barclay.cuthbert@earthenergyresources.com> 
»> 3/30/2007 

1 

APPRn' f'-"<-
•• I" r-' ,J 

SEP 19 lUU9 

DIV. OIL GAS & MINING 

':"-' 
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Subject: FW: sampling plan 

~--~~Original M~ssage-----
From: Barclay CUthbert 
[fuailto~barcl~y.cuthbert@earthenergyresourc~s.com] 
Bent: Thursda.y, April 05, 2·007 3:46 PM 
To: Bob-Bayerj Linda Matthews 
Subject; PW: sampling plan 

Copy of response from Mark Novak. 

Regards, 

Barclay 

Best regards, 
Earth Energy Resources Inc. ,. 
Barclay Cuthbert 
Vice President, Operations 
Tel: + 1.403.233.9366 
Cell~ + 1.403.019.4230 
Fax, + 1-403.66S,·5097 
E-mail: barclay.cuthbert@earthenergyresQurces.com 
€uite #.740 , 404 - 6 Avenue gw 
Calgary, Alberta T2P OR9 . 

.' 

****************** IMPORTANT NOTICE ********.*************** This message, including any 
1ttachments ~ ia intended only for the use of the 
.ndividual{s) to whom it is addressed and may contain information tha~ is 

privileged/confidential. Any other distribution, copying or disclosu~e is strictly 
prohibite~. If you are not the intended recipient or have received this message in error, 
please notify us immediately by reply e-mail and permanently delete this message inclu4in~ 
any attachments, without reading it or making a copy. Thank you. . 

-----Original Message-----
From: Mark Novak [mailto:mnovak@utah.gov] 
Sene: March 30, 2007 4:41 PM 
To: Barclay CUthbert 
Cc: Jodi GarJ'be:t:g; Paul Baker 
Subject: sampling plan 

Using Crown Ridge samples for the testing would be acceptable for the permit application, 
but you s'hould mention the sample source in the application, and any knOWD. differences 
between- it and the PR Spring tar sand. (for example, stratigraphic position) once the 
operation is up and running, I would like similar tests run on the PR spring· tailings, and 
the prOposed tailings management plan modified if the results are any different from the 
Crown Ridge sampl.es~ 

I am also concerned with salinity, and would like the SPLP leachate analyzed for TDB and 
major ions (Na, Cat Mg, K, el, S04 and alkalinity). 

I should be in the office all next week if you woul~ like to call (801 
538 651a). 

Thank you for this information: 

'rk 

»> Barclay CUthbert <barclay.cuthbert@earthenergyresQurces.com> 
»> 3130/2007 

1 

APPRn-JF:'; 

SEP 19 2l1U9 
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• 
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10:34 A!4 >>> 
Hi Mark, 

'~:Ive put together a proposal for the SPLP and oil & Grease test.ing required for our permit 
application and I I d like to discuss this proposal 1i1ith you. 
onCe you've had a chance to review the attachment, please let me know of a good time to 
call and we can discuss. 

Hope you have a good weekend. 

Regards} 

Barclay 

Best regards, 

Earth Energy Resources Inc. 

Bara1ay CUthbert 

Vice President, Operations 

el: + 1.403.233.9356 

Cell: + ~.403.619.4230 

Fax: + 1.403.668.5097 

E-mail: barclay.cuthbert@earthenergyresQurces.com 

SUite # 740, 404 - 6 Avenue BN 

calgary, Alberta T2P OR9 

**~*************** IMPORT~ NOTICE *********************** 

This message, including any attachments, is intended only for the use of the 
individual{s) to whom it is addressed and may contain information that is 
privileged/coilfidential. Any other distribution r copying or disclosure is strictly 
prohibited. If you are noe the intended recipient or have received this message in error, 
please notify us immediately hy reply e~mail and permanently delete this message including 
any attachments, withou~ reading it or making a copy. Thank you. 

-----Original Measage-----
Fro~; ~ark Novak [mailto:mnovak@utah.g9V] 
Seht: January 31, 2007 B :43 AM 
ro: barclay.cuthbert®earthgnergyresources~com 

::: Jodi Garilberg 
~~ject: RE: MSDS received 

2 

APPROVED 

SEP 19 2Dt19 

DIV. OIL GAS & MINING . 
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\vww.e:u:thenetgy.resources.com 

To: 

From: 

Date: 

Subject: 

Pages: 

Mark, 

Mark Novak 
State of Utah, Division of Water Quality 
:Via e-mail: mnovak@utah.gov 

Barclay Cuthbert 

30 March 2007 

Testing of processed and unprocessed tar sand 

2 

, In the time since our correspondence concerning testing methods for the chemical 
we use in our bitumen extraction process, we have completed modifications to ow' 
shop demonstration unit in Grande Prairie, Canada. We have commenced run 
testing with our shop unit and are in position to conduct SPLP testing 011 both raw 
tar sand and the solids generated from the process. 

The tar sand that we are using for our tests was obtained fi'om the pit at the Crown 
Asphalt Ridge facility in Vernal. This tar sand is similar in composition to' the ore 
at our leased acreage in PR Spring; we chose to use this sand for our tests because 
of its availability in th,e existing pit and the comparatively easier logistics of 
moving equipment into the pit near Vernal and subsequently trucking the tar sand 
to Canada. 

For our testing program for the Disision of WaleI' Quality, I propose that we 
conduct the SPLP (metals) testing on solids samples from two different runs our 
our equipment. Testing will include: 

• Both SPLP (metals) and Oil & Grease (EPA Meth«?d 1664A) 011 each oflhe 
samples 

Suite 1749. 404 - 6 AV<:l\ut: s.W .• t.ltgary. AB T2P OM Cannda 0rl!ce -IuJ.:!JJ.'.lJM' Pax ."'.l.b(I~t.5IJ'J; 

APPROVED 

SEP 1 9 2OU9 

DIV. OIL GAS 1\ MiN/I,',., 
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• Tests on the raw ore sample (no processing) and on the solids produced from 
. the extraction process, which are recovered separately as sands and fines. 

• Representative samples ofthe sands aild fines produced over the course of 
each run - typically about one hour in duration, processing about one and II 
half tons of tar sand . 

• The SPLP and Oil & Grease testing will be conducted by American West 
Analytical Laboratories and I have discussed proper sample handling and 
shipping procedures with the laboratory. 

I would like to review this proposal with you and ensure that it meets the , 
requirements for our permit application; once you have had a chance to review this 
information, please let me know of a convenient time to call YOll. 

Best regards, 

rJ~ 
Barclay 

SUlle 11740. 404 - 6 A,-cnue S. W •• Cal,nl)'. AB T2P DR9 Catladit Offico-lOJ.!.n.9Jr.6 Fa"( .lil3.(lf'~.5fiL.~1 
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From: 
To: 
CC: 
Date: 
SUbject: 

Mark Novak 
Barday Cuthbert 
Jodi Gardberg; Paul Baker 
3/30/20074:41 PM 
sampling plan 

Using Crown Ridge samples for the testing would be acceptable for the permit application, but you should mention the 
sample source In the application, and any known differences between it and the PR Spring tar sand. (for example, 
stratigraphic position) Once the operation is up and running, I would like similar tests run on the PR Spring tailings, and 
the proposed tailings management plan modified if the results are any different from the Crown Ridge samples. 

I am also concerned with salinity, and would like the SPLP leachate analyzed for 105 and major ions (Na, ca, Mg, K, CI, 
S04 and alkalinity). 

I should be in the office all next week if you would like to call (BOl 53B 6518). 

Thank you for this information. 

Mark 

»> Barclay Cuthbert <barclay.cuthbert@earthenergyresources.com> 3/30/200710:34 AM »> 
Hi Mark, 

I've put together a proposal for the SPLP and Oil & Grease testing required 
for our permit application and rd like to discuss this proposal with you. 
Once you've had a chance to review the attachment, please let me know of a 
good time to call and we can discuss. 

Hope you have a good weekend. 

Regards, 

Barclay . 

Best regarc!s, 

Earth Energy Resources Inc. 

Barclay Cuthbert 

Vice PreSident, Operations 

Tel: + 1.403.233.9366 

Celi: + 1.403.619.4230 

Fax: + 1.403.668.5097 

E-mail: barciay.cuthbert@earthenerayresources.com 

Suite # 740, 404 - 6 Avenue SW 

IR - 000400



From: 
To: 
CC: 
Date: 
Subject: 

Mark Novak 
Barday Cuthbert 
jgardberg 
1/31/20078:42 AM 
RE: MSDS received 

...... :~..: .~ 

Because the material is an oil, your management plan for the spent tailings should prevent it from being released to surface 
water. This should include covering the tailings with topsoil for final disposal and establishing a vegetative cover, and 
preventing runoff from the tailings from discharging into surface water while the tailings are exposed before final burial. 
(Berms around the temporary storage area should take care of this.) When you characterize the tailings leachate (from 
Synthetic Precip. Leaching Procedure) for the permit application, you should analyze it for the parameter Oil & Grease (EPA 
Method 1664A). 

Thank you for sending in this information, and please contact me if you have any questions about other material needed for 
the permit application. 

Best Wishes, 

Mark 

»> Barclay Cuthbert <barclay.cuthbert@earthenergyresources.com> 1/30/20073:57 PM »> 
Hi again Mark, 

To follow up on the second part of your message, I do not foresee a problem 
with citing specific properties of the chemical, such as its 
biodegradability, in public documents issued by DWQ. We would not want the 
public documents to contain any information that would enable other to 
determine the identity of our process chemical. We would like to work with 
you to agree on suitable text for any public document to be issued by the 
Division of Water Quality, so that we can meet the requirements of your work 
to show that you are protecting waters of the state while complying with our 
wish not to divulge the identity of the chemical. 

Best regards, 

Barclay 

Best regards, 
Earth Energy Resources Inc. 

Barclay Cuthbert 
Vice PreSident, Operations 
Tel: + 1.403.233.9366 
Cell: + 1.403.619.4230 
Fax: + 1.403.668.5097 
E-mail: barclay.cuthbert@earthenergyresources.com 
Suite # 740,404 - 6 Avenue SW 
calgary, Alberta TZP OR9 

****************** IMPORTANT NOTICE *********************** 
This message, including any attachments, is intended only for the use of the 
individual(s) to whom it is addressed and, may contain information that is 
privileged/confidential. Any other distribution, copying or disclosure Is 
strictly prohibited. If you are not the intended recipient or have received 
this message in error} please notify us immediately by reply e-mail and 
permanently delete this message including any attachments, without reading 
it or making a copy. Thank you. 

-----Original Message-----
From: Mark Novak [mailto:mnovak@utah.gov] 
Sent: January 30,20073:24 PM 
To: barclay.cuthbert@earthenergyresources.com 

Pagetl 
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calgary. Alberta T2P 0R9 

****************** IMPORTANT NOnCE *********************** 

This mess.ge, including any attachments, is intended only for the use of the 
individual(s) to whom it is addressed and may contain Information that is 
privileged/conflllential.AnycOlhe, di$lri/?U(iOI1,copylng or disclosure Is 
~rti;tIyPtohlbited; IfyolJarenot.the ir'ltended.reclplent or have received 
this. message in error,please 110tlfyUS immediately by reply e-mail and 
permanently delete this mess.ge including any attachments, without reading 
It or making a copy. Thank you. 

---Original Mess.ge----
From: Mark Novak (manto:mnovak@Utah.oOvl 
Sent: January 31, 2007 8:43. AM 
To: barclay.cuthbert@earthenergyresources.com 
Cc: Jodi Gardberg 
Subject: RE: MSDS received 

Because the matenal is an oil, your management plan for the spent tailings 
should prevent it from being released to surface water. This should Include 
covering the tailings with topsoil for final disposal and establishing a 
vegetative cover, and preventing runoff from the tailings from discharglng 
into surface water while the tailings are exposed before final burial. 
(Berms around the temporary storage area should take care of this.) When 
you characterize the tailings leachate (from Synthetic Preclp. Leaching 
Procedure) for the permit application, you should analyze it for the 
parameter Oil & Grease (EPA Method 1664A). 

Thank you for sending in this information, ~d please contact me if you have 
any questions about 6ther material needed for the permit application. 

Best Wishesl 

Mark 
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I'tOm: 
To: 
ce: 
j:)qte. 
SlIbj~: 

Mark Novak 
barclay.cuthbert@earthenergyresources:com 
jgardberg 
1/30/2007 3:24 PM 
MSDS received 

Thank you for sending the MSDS on your process. chemical. The matenallooks pretty benign. 

In any public documents that DWQ Issues regarding this case, such as a permit, statement of basis, permit-by-rule letter, or 
other correspondence during the permit process, I would like to be able to cite specific properties of this material that are 
relevant to the potential for ground or surface water pollution. (An example might be the fact that it Is biodegradable.) 
This way the public can be assured that we have made appropriate dedsions in this case to protect waters of the state. 
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State of Utah 
GARYR. HERBERT 

Governor 

GREG BELL 
Lieutenant Governor 

February 15,2011 

Water Quality Board
Department of Jay I. Olsen, Chair 

Paula Doughty, Vice-ChairEnvironmental Quality 
Myron E. Bateman 

David F. Echols 
Amanda Smith 

Merritt K. Frey
Executive Director 

Darrell H. Mensel 
Leland 1. Myers

DIVISION OF WATER QUALITY 
Neal L. Peacock 

WalterL. Baker, P.E. 
Amanda Smith 

Director 
Gregory L. Rowley 
Steven P. Simpson 

Daniel C. Snarr 
Walter L. Baker 

Executive Secretary 

Mr. Barclay Cuthbert 
Earth Energy Resources, Inc. 
Suite # 950 
633- 6 Avenue SW 
Calgary, AB T2P 2Y5 Canada 

Dear Mr. Cuthbert: 

Subject:	 PR Spring Tar Sands Project, Uintah/Grand Counties, Utah 
Revised Ground Water Discharge Permit-By-Rule 

The Division of Water Quality (DWQ) has reviewed the information submitted by Earth Energy 
Resources, Inc. (Earth Energy) on February 8, 2011 regarding planned changes to the PR Spring 
Tar Sands Project since DWQ's original ground water discharge permit-by-rule determination was 
issued on March 4,2008. The proposed operation consists of open-pit mining of tar sands, 
extraction of bitumen, and storage of tailings and waste rock. 

Below are the changes that Earth Energy had made to its plans for this project since the original 
permit-by-rule determination, including DWQ's response to each change. 

1.	 The stabilizer component that was originally planned as part of the cleaning emulsion used for 
bitumen extraction will not be used. DWQ does not consider this change to affect the original 
finding of de minimis effect on ground water quality, which was made considering use of the 
stabilizer. 

2.	 Earth Energy will use a horizontal belt filter to remove process water from tailings sands, and 
a disk filter to dewater fines. The expected water content of the blended tailings will be less 
than 15% by weight. The original proposal was to use a "shale shaker (or similar device)" to 
produce tailings with a water content ranging from 10 to 20 percent, which would not be free
draining. As the proposed change will still produce tailings within the original estimated 
range for water content, this change does not affect the determination of de minimis effect on 
ground water quality. 

195 North 1950 West· Salt Lake City, UT
 
Mailing Address: P.O Box 144870· Salt Lake City, UT 84114-4870
 

Telephone (801) 536-4300· Fax (801) 536-4301 • T.D.D. (801) 536-4414
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Mr. Barclay Cuthbert 
February 15,2011 
Page 2 

3.	 The original request stated that there would be two overburdenlinterburden storage areas 
approximately 25 acres each. Since then, Earth Energy has changed the storage areas for 
overburdenlinterburden from two areas of 25 acres each to two areas of 34 and 36 acres, 
respectively. This change does not affect our original permit-by-rule determination for having 
a de minimis effect on ground water quality. 

4.	 The original project plan was to backfill the open pit with tailings. However, Earth Energy 
has determined this to be infeasible during the early stages of mine development. Earth 
Energy now plans to dispose of some tailings in the overburdenlinterburden storage area. The 
revised plan is to place tailings generated during the early stages of mine development within 
the overburdenlinterburden storage areas, in cells surrounded by coarser waste rock. The 
original permit-by-rule determination found that natural precipitation leaching through tailings 
would have de minimis effect on ground water quality. Also, proper reclamation of waste rock 
disposal areas would minimize any potential for increased dissolution of salts and 
hydrocarbons caused by the increased surface area of the broken-up rock. The proposed 
changes to the original plan should not affect the original determination that disposal of 
tailings and waste rock would have de minimis effect on ground water quality at this site. 

In summary, the proposed changes to the mining and bitumen extraction project do not change the 
March 4, 2008 permit-by rule determination for having a de minimis potential effect on ground 
water quality and the project still qualifies for permit-by-rule under UAC R317-6-6.2.A(25). If 
any of the factors considered when making this determination change because of changes in your 
operation or from additional knowledge of site conditions, this permit-by-rule determination may 
not apply and you should inform DWQ ofthe changes. If future project knowledge or experience 
indicates that ground water quality is threatened by this operation, the Executive Secretary may 
require the submission of an application for a ground water discharge permit in accordance with 
UAC R317-6-6.2.C. 

If you have any questions about this letter, please contact Mark Novak at (801) 536-4358. 

Si~~717U~~__I_ 

Rob Herbert, P.G., Manager 
Ground Water Protection Section 

RFH/MTN/mhf 

cc:	 Paul Baker, DOGM 
Scott Hacking, District Engineer 
Dave Ariotti, District Engineer 
Tri-County Health Department 
Southeastern Utah Health Department 
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Metric units 

Most numbers are given in 
by metric units in parentheses. 

this report in English units followed 
The conversion factors used are: 

English Metric 
Units Abbreviation Units Abbreviation 

(Multiply) (by) (to obtain) 

Acres acre 0.4047 Square hectometres hm 2 

Acre-feet acre-ft .0012335 Cubic hectometres hm 3 

Cubic-feet ft 3 .02832 Cubic metres m3 

Feet ft .3048 Metres m 
Gallons gal 3.7854 Litres 1 

.0037854 Cubic metres m3 

Gallons per 
minute gal/min .06309 Litres per second lis 

Inches in. 25.4 Millimetres mID 

Miles mi 1.6093 Kilometres km 
Square miles mi 2 2.59 Square kilometres km 2 

Chemical concentration and water temperature are g;f,ven only in 
metric units. Chemical concentration is given in milligrams per l;f,tre 
(mg/l). For concentrations less than 7,000 mg/l, the numerical value is 
about the same as for concentrations in mg/l and the English unit, parts 
per million. 

Chemical concentration in terms of ionic interacting values is 
given in milliequivalents per litre (meq/l). Meq/l is numerically equal 
to the English unit, equivalents per million. 

Water temperature is given in degrees 
converted to degrees Fahrenheit (OF) by the 
1.8(OC) + 32. 

VI 

Celsius (OC), which can be 
following equation: of. ~ 
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HYDROLOGIC RECONNAISSANCE OF THE SbUTHEru~ UINTA BASIN, 

UTAH AND COLORADO 

by 

Don Price and Louise L. Miller 
U.S. Geological Survey 

ABSTRACT 

The southern Uinta Basin covers about 4,900 square miles (12,690 
km2 ) in northeastern Utah and northwestern Colorado. For the most part, 
it is an arid to semiarid region; during the period 1941-70, average an
nual precipitation ranged from less than 8 inches (203 rnm) in the north
central part to more than 26 inches (660 rnm) in the extreme western 
part. The area is sparsely populated, averaging about one person for 
every 4.5 square miles (12 km2

). It is utilized mainly for livestock 
grazing and the production of oil and gas; the area is noted for its 
large reserves of oil shale. 

The average annual volume of precipitation that fell on the 
southern Uinta Basin is estimated to have been about 3.1 million acre
feet (3,800 hm3 ) during the period 1941-70. Net imports of water from 
the Duchesne River for irrigation within the southern Uinta Basin aver
age about 70,000 acre-feet (86.3 hm3

) per year as of 1972. 

About 94 percent of the average annual water supply from precipi
tation and imports is consumed within the southern Uinta Basin by evapo
transpiration and sublimation from the winter snowpack. Phreatophytes 
along perennial and intermittent streams consume an estimated 204,000 
acre-feet (252 hm 3

) of water annually, and another 184,000 acre-feet 
(227 hm3 ) is estimated to leave the area annually as surface and sub
surface runoff and irrigation return flow. 

Total recoverable" ground water in storage in unconsolidated depo
sits and in the upper 100 feet (30.5 m) of saturated consolidated rocks 
is estimated to be on the order of 3.2 million acre-feet (3,947 hm 3

), 

with ground-water recharge providing an estimated average annual 
replenishable supply of about 120,000 acre-feet (148 hm3

). Most of the 
ground water occurs in fine-grained sedimentary rocks and is generally 
yielded slowly to wells and springs--less than 50 gal/min (3.2 l/s)--in 
most places. The more highly permeable unconsolidated deposits beneath 
the alluvial plains of larger streams can yield more than 100 gal/min 
(6.3 lIs), but these deposits are thin and of small extent, containing 
only about 190,000 acre-feet (234 hm 3

) of recoverable water in storage. 

1 
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Both the surface water and ground water are saline throughout a 
major part of the southern Uinta Basin. Only in the headwater areas 
along the south rim of that subbasin can fresh water generally be found. 
The concentration of dissolved solids in water from streams for which 
analyses were available ranges from less than 400 mg/l in headwater 
areas to more than 7,000 mg/l in the lower reaches of some streams. The 
concentration of dissolved solids in ground water for which analyses 
were available ranges from less than 200 mg/l from shallow aquifers in 
headwater areas to more than 100,000 mg/l in samples collected from deep 
oil tests. 

The opportunity to develop large water supplies from sources 
within the southern Uinta Basin is limited by the generally poor chemi
cal quality and uneven time and areal distribution of the water. The 
most promlslng opportunities for obtaining large sustained water 
supplies are surface reservoir storage of runoff in the headwaters of 
the larger streams, such as Willow Creek, or development of the alluvial 
aquifers adjacent to the larger streams, including the Green, White, and 
Duchesne Rivers. 

INTRODUCTION 

This report summarizes the findings of an investigation of the 
water resources of the southern Uinta Basin conducted by the U.S. Geo
logical Survey in cooperation with the Utah Department of Natural Re
sources, Division of Water Rights. The purpose of the investigation was 
to evaluate the water resources of the southern Uinta Basin on a recon
naissance level and to provide information to assist in future planning 
and development of the water and related land resources. 

The investigation was started in July 1971 and continued inter
mittently through December 1973. Most of the basic data used in the 
study were gathered from the files of the Geological Survey, the Divi
sion of Water Rights, and the Utah Division of Oil and Gas Conservation. 
Supplementary data on" wells, springs, streamflow, and vegetation were 
collected in the field during five 3-5 day trips during the summer of 
1971 and spring and summer of 1972. Much of the basic data collected 
for the investigation are included in tables 10-15. 

A number of agencies provided assistance in obtaining data for 
the study. Personnel of the Utah Division of Oil and Gas Conservation 
assisted in obtaining ground-water quality data from oil and gas compa
nies operating in the area; personnel of the U.S. Bureau of Land Manage
ment provided information about wells and springs on Bureau-administered 
land in the area; and personnel of the Ute Indian Tribe provided infor
mation about wells and springs on lands in the Uintah-Ouray Indian Res
ervation. The cooperation and assistance of these people, personnel of 
oil and gas companies who provided information, and all individual well 
and spring owners interviewed during the investigation is gratefully 
acknowledged. 
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The water resources of the southern Uinta Basin have received 
little previous study. Woolley (1930) and Thomas (1952) described the 
hydrology of the Green River, including the reach that passes through 
the Uinta Basin. Some hydrologic information about the area is included 
in a comprehensive study of the water resources of the Upper Colorado 
River Basin by Iorns and others (1964 and 1965). Feltis (1966) compiled 
some information about availability and chemical quality of water and 
briefly described the water-bearing properties of some of the geologic 
units in the Uinta Basin. Weir (1970) compiled considerable geohydro
logic data collected from an oil-shale exploration well in the north
central part of the southern Uinta Basin. 

The Uinta Basin includes about 10,000 square miles (25,900 km 2) 

in northeastern Utah and northwestern Colorado. The area described in 
this report includes that part of the Uinta Basin that lies south of the 
Strawberry, Duchesne, and White Rivers in Utah and Colorado. It in
cludes approximately 4,900 square miles (12,690 km 2)--mostly in Duchesne 
and Uintah Counties,· Utah, but also in parts of Carbon, Emery, Grand, 
Utah, and Wasatch Counties, Utah, and Garfield and Rio Blanco Counties, 
Colo. (See fig. 1.) 

The southern Uinta Basin is sparsely populated, averaging about 
one person for every 4.5 square miles (12 km 2). Most of the total esti
mated population (about 1,100 in 1972 as estimated from the 1970 U.S. 
Census) is concentrated along the Duchesne River between Duchesne and 
Myton. Probably less than 100 people reside in the remaining part of 
the southern Uinta Basin, which includes mostly Federal and Uintah-Ouray 
Indian Reservation land. However, the economy of such communities as 
Roosevelt and Verna~, Utah, which are in the northern Uinta Basin, and 
Rangely, Colo., is based partly on natural resources of the southern 
Uinta Basin. 

The southern ~inta Basin is noted for its oil and gas production 
and its large reserves of oil shale. With the exception of exploration 
for and production of fossil fuels, the land is utilized almost exclu
sively for livestock grazing and recreation. There are about 26,000 
acres (10,520 hm2

) of irrigated cropland in the Duchesne-My ton-Pleasant 
Valley area, and the principal crops are meadowgrass, alfalfa, and small 
grains. 
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Well- and spring-numbering sy"stem 

The system of numbering wells and springs in Utah is based on the 
cadastral land-survey system of the U.S. Government. The number, in ad
dition to designating the well or spring, describes its position.in the 
land net. By the land-survey system, the State is divided into four 
quadrants by the Salt Lake base line and meridian, and these quadrants 
are designated by the uppercase letters A, B, C, and D indicating the 
northeast, northwest, southwest, and southeast quadrants, respectively 
(fig. 2). Numbers designating the township and range (in that order) 
follow the quadrant letter, and all three are enclosed in parentheses. 
The number after the parentheses indicates the section, and is followed 
by three letters indicating the quarter section, the quarter-quarter 
section, and the quarter-quarter-quarter section--generally 10 acres (4 
hm 2);1 the letters a, b, c, and d indicate, respectively, the northeast, 
northwest, southwest, and southeast quarters of each subdivision. The 
number after the letters is the serial number of the well or spring 
within the 10-acre (4 hm2

) tract; the letter "~SIt preceding the serial 
number denotes a spring. If a well or spring cannot be located within a 
10-acre (4 hffi2) tract, one or two location letters are used and the 
serial number is omitted. Thus, the number (D-9...,17)2ldca-l designates 
the first well constructed or inventoried in the NE~SW~SE~ sec. 21, T. 9 
S., R. 17 E., and the number (D-16-l7)3c-Sl designates the first spring 
inventoried in the SW~ sec. 3, T. 16 S., R. 17 E., as related to the 
Salt Lake base line and meridian. 

In the Uinta Basin, part of the "D" quadrant has been subdivided 
by the Uintah base line and meridian as shown in figure 2. Wells and 
springs in this land parcel are numbered in the same manner described 
above, but the numbers are preceded by the letter "U" to show that they 
are related to the Uintah base line and meridian. Thus well U(C-4-4) 
ldaa-l is the first well constructed or inventoried in the NE~E~SE~ 
sec. 1, T. 4 S., R. 4 W., Uintah base line and meridian. 

lAlthough the basic land unit, the section, is theoretically a 
I-mile (1.6 km) square, many sections are irregular. Such sections are 
subdivided into 10-acre (4 hm2) tracts, generally beginning ~t the 
southeast corner, and the surplus or shortage is taken up in the tracts 
along the north and west sides of the section. 
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GENERAL HYDROLOGIC ENVIRONMENT 

Physiography and drainage 

The Uinta Basin is in the Colorado Plateaus physiographic prov
ince (Fenneman and Johnson, 1946). It is a broad east-west trending 
structural basin bounded on the north by the lofty Uinta Mountains and 
on the south by the high Roan Plateau. The area of this report lies en
tirely on the south flank of the basin and is dissected into two nearly 
equal parts by the deeply incised southward-flowing Green River. 

The surface of the southern Uinta Basin ascends rather uniformly 
from an altitude of about 4,700 feet (1,433 m) above mean sea level near 
the confluence of the Green, White, and Duchesne Rivers to more than 
9,000 feet (2,743 m) along th'e crest of the Roan Plateau. Continuity of 
this surface is interrupted by deep narrow canyons of the Green River 
and its larger tributaries. The canyons have step-back walls whereby 
harder rock layers form vertical cliffs while the softer rock layers 
form gentle slopes. Maximum depths in the larger canyons exceed 1,000 
feet (305 m), and the floors of even the largest canyons generally are 
less than half a mile (0.8 km) wide at their widest sections. Prominent 
mesas, benches, and flats, such as Flat Rock Mesa, Pariette Bench, and 
Wolf Flat dominate the interstream areas (pl. 1). 

The lowest point in the southern Uinta Basin is about 4,200 feet 
(1,280 m) where the Green River crosses the south boundary; the highest 
point is about 10,285 feet (3,135 m) at Bruin Point, near the head of 
Range Creek (pl. 1). Thus, total relief in the area is more than 6,000 
feet (1,829 m). 

The principal streams that originate in the southern Uinta Basin 
are consequent. Most of these streams flow generally northward. Excep
tions include Nine Mile and Range Creeks and Pariette Draw, which flow 
generally eastward. All drainage is ultimately to the Green River, 
which is the largest tributary of the Colorado. River. 

General geology 

The geology of the southern Uinta Basin has been intensely stud
ied from the standpoint of its oil and gas production and evaluation of 
oil-shale reserves. Selected references that describe the geology of 
the southern Uinta Basin are given on pages 46-48. 

The Uinta Basin is a large synclinal trough formed by the defor
mation of Tertiary and older rocks. The main axis of the syncline 
trends generally eastward and lies roughly 10 to 20 miles (16 to 32 km) 
north of the northern boundary of the southern Uinta Basin (fig. 3). 
Thus, the rock strata in the southern Uinta Basin dip generally to the 
north. Exposed rocks range in age from Cretaceous to Holocene but 
pre-Cretaceous rocks have been penetrated by oil and gas wells and 
tes ts. (See pI. 1). 
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The general lithologic character and water-bearing properties of 
the geologic formations that are exposed in the southern Uinta Basin are 
given in table 1. Older rocks that are encountered in the subsurface 
are exposed along the south flank of the Uinta Mountains, a short 
distance to the north, or in the Book Cliffs, to the south. The general 
stratigraphic section of these rocks prepared by Cashion (1967, p. 5) 
after Kinney (1955) is given in the following table: 

System 

Cretaceous 

Jurassic 

Unit 

Mesaverde For
mation (Group) 

Mancos Shale 

Dakota Sandstone 
Cedar Mountain 

Formation 1 

Morrison Formation 

Curtis Formation 

Entrada Sandstone 
Carmel Formation 

Jurassic and Glen Canyon Sand-
Triassic stone 

{

Chinle Formation 
Triassic 

Moenkopi Formation 

Permian Park City 
Formation 

Permian and Weber Sandstone 
Pennsylvanian 

Pennsylvanian 

Mississippian 

Cambrian 

Precambrian 

Morgan Formation 

Black shale unit 
Limestone unit 

Lodore Formation 

Uinta Mountain 
Group 

lAdded by writers. 

9 

Thickness 
(ft) 

1,100 

5,070-5,290 

95- 135 
50- 176 

830- 930 

150- 270 

105- 215 
125- 390 

720-1,030 

230- 355 

820-1,120 

70- 195 

1,015-1,275 

1,035-1,450 

0- 265 
965-1,220 

0- 155 

3,000-4,000 

Dominant lithology 

Sandstone and shale 

Shale, siltstone, 
and sandstone 

Sandstone and shale 
Sandstone and shale 

Sandstone, mudstone, 
and shale 

Sandstone, shale, 
and limestone 

Sandstone 
Shale and sandstone 

Sandstone 

Shale, sandstone, 
and conglomerate 

Sandstone and silt-
stone 

Limestone and shale 

Sandstone 

Limestone and sand-
stone 

Shale and sandstone 
Limestone 

Sandstone 

Shale and sandstone 
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Geologic .g. 
'" · 1 

'" · · · · .. 

Geologic 
uni~ 

Unconsolidated 
deposits 

Uinta Formation 

Green River 
Format.ion 

Wasatch Formation 

Sedimentary rocks, 
undivided 

Table 1. ~-General lithologic character and water-bearing properties of exposed geologic units 

General lithologic character 

Alluvium, glaciofluvial deposits, terrace gravels, and dune 
sand. Clay, sand, gravel, and cobbles beneath the alluvial 
pIa,ins of the larger streams and adjacent terraces and in 
the Pleasant Valley Wash area. Mostly gravel, sand, and silt 
on benches and in the channels of some ephemeral streams. 
Thickness ~nerally less than 50 fee,t (15 m), but locally may 
be more' than 150 feet (46 m) as at well U(C-5-S)34bdd-l 
(table 11). 

Mostly thinly bedded shale, siltstone, and fine-grained sand
stone with interbedded claystone and limestone. Individual 
beds generally less than 50 feet (15 m) thick. Maximum 
aggregate thickness more than 4,000 feet (1,219 m). Many of 
the strata are oil impregnated and the formation is cut in 
several places by gilsonite and ozocerite dikes. 

Thinly bedded strata of shale, siltstone, mudstone, fine
grained sandstone; some limestone and tuff. The percentage of 
thicker, more massive sandstone strata increases to the south. 
Maximum thickness of the formation exceeds 5,000 feet (1,524 m) 
in'the north-central part of the area. Formation is noted as 
a source of .oil and gas; the Parachute Creek Member, which 
cOlllprises more than 95 of the exposed formation, contains 
extensive deposits of oil shale. 

Mostly shale, siltstone, and fine- to medium~grained sandstone 
with some lenticular conglomerate. Maximum thickness. of 
formation exceeds 4,000 feet (l,219 m). The formation is an 
important source of oil and gas in the Uinta Basin. 

Includes Colton Formation, Flagstaff Limestone, North Horn 
Formation, and Mesaverde Group (Tuscher Form8tion). Consist 
chiefly of shale, siltstone, mudstone, Bnd fine-grained 
sandstone; some limestone and lenticular conglomerate and 
coal beds. Maximum exposed thickness exceeds 2,000 feet 
(610 m). Maximum aggregate thickness (including units in 
the subsurface) exceeds 7,000 feet (2,134 m) . 

General water-bearing properties 

Sand, gravel, and cobble depOSits beneatn stream valleys 
generally yield less than 50 gal/min (3.2· l/s), but JI\ily 
yield more than 100 gal/min (6.3 l/s) to large-diameter 
wells that tap thick saturated sections. Han:r of the. -
terrace deposits are unsaturated or saturated 'only' part 
of the year. 

Not water bearing in many places, having been drained by 
deeply incised streams. Where saturated (generally in 
discontinued perched aquifers) cO\1lllonly yields less than 
5 gel/min (0.32 l/s) to springs; exceptions are in Straw· 
berry River drainage where several springs discharge an 
estimated 50-500 gal/min (3.2-32 l/s). Yields less than 
20 gal/min (1.3 l/s) to most wells. 

Overall permeability is low. All known springs that dis
charge from t.he formation discharg~ from the ~arac~ute 
Creek Member; most yield less than 10 gal/min' (0.63 l/s), 
and many yield less than 1 gal/min (0.06 l/s). Reported 
yields to the few wells that tap the formation are gen
erally less than 10 gal/min (0.63 l/s), but several oil 
tests that tap the formation reportedly had initial flows 
of more than 100 gal/min (6.3 l/s). Upper part of the 
formation is not water bearing in many places owing to low 
permeability or having been drained by deeply incised 
streams, 

Test data from oil and gas welh indicate that overall per
meability is generally low. The form.ation generally yields 
less than 50 gal/min (3.2 l/s) of water to springs and 
wells (oil and gas wells). but more than 100 gal/min 
(6.3 LIs) to two springs in the area. No water wells are 
known to tap the formation in the study area. 

Permeability generally low. Support the flow of several 
widely scattered springs, Yields of three springs dis· 
charging from the North Horn Formation ranged from less 
than 1 gal/min (0.06 l/s) to about 6 gal/min (0.38 l/s). 
Oil-test data indicate that the rocks would yield less 
than 10 gal/min (0.63 l/s) of water to individual wells. 

Little is known of the water-bearing properties of 
mations where they underlie the southern Uinta Basin. 

the older for
In adjacent 

sandstone and lime
stone as dominant lithologies locally have moderate to high permeablity. 
For exampl~, the Weber Sandstone of Permian and Pennsylvanian age, which 

reportedly penetrated by Continental Oil Co. test well no. 22-1 (pl. 
is a major aquifer in the Ashley Valley oil field just north of the 

area. (See Goode and Feltis, 1962, and Feltis, 1966.) However, data 

areas, those of the older formations that contain 

was 
2), 

from the few oil and gas wells and tests that penetrate the older rocks 
within the southern Uinta Basin indicate that these rocks generally have 
low permeability and commonly yield very saline to briny water. 

Most of the southern 
altitudeiof about 8,000 feet 
humid. 

Climate 

Uinta Basin is arid to semiarid. Above an 
(2,438 m), the climate is subhumid to 

inches 
Average 
(203 mm) 

26 

annual 
in the 

than 8 precipitation (1941-70) ranged from less 
north-central part of the southern Uinta Basin to 

1) • 
(117 

more than inches (660 mm) in the extreme western part (pl. 
Annual precipitation at Duchesne ranged from 4.60 to 15.70 inches 
to 399 mm) and averaged 9.19 inches (233 mm) during 1906-72. A curve of 
cumulative departure from the 1906-72 average (fig. 4) indicates that 
dry cycles occurred in the area during the mid-1930's, the late 1950's, 
early 1960's, and from 1965 to 1972. 
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According to figure 5, most of the precipitation in the Duchesne 
area falls during the late summer months. This is the season of peak 
thunderstorm activity in the Uinta Basin. During these storms, local 
torrential rains result in rapid runoff and flash floods. 

The Uinta Basin has hot summers and cold winters. During the 
period 1941-72, the mean annual temperature at Duchesne ranged from less 
than 20°F (-6.5°C) in January to about 70°F (2l.0°C) in July (fig. 5). 
However, minimum midwinter temperatures commonly fall below O°F 
(-18.0°C) and maximum midsummer temperatures commonly exceed 90°F 
(32.0°C). 

Despite the cold winters, the growing season is fairly long. The 
average number of days between the last spring-first fall temperature of 
28°F (-2.0°C) ranged from 150 at Myton to 186 at Bonanza for the respec
tive periods of record (table 2). 

Table 2.--Number of days between last spring and first fall freeze 
at four stations 

(Data from U.s. Environmental Data Service. Numbers in parentheses are 
number of years of record; stations are shown on pl. 1) 

Myton Ouray Bonanza Nutter Ranch 

Number of days between the last spring and first fall temperature of: 

Average 
Maximum 
Minimum 

Average 
Maximum 
Minimum 

Average 
Maximum 
Minimum 

127(19) 130(17) 
169 158 

95 89 

28°F (-2.0°C) 

150(19) 158(17) 
191 178 

99 146 

24°F (-4.5°C) 

173(22) 178 (17) 
196 215 
139 152 

155(20) 
188 
126 

or below 

186(19) 
261 
145 

or below 

207(17) 
273 
159 

129(9) 
164 

97 

152(9) 
176 
122 

163(9) 
200 
135 

Potential evapotranspiration in the southern Uinta Basin is high. 
Acccording to Iorns and others (1965, pl. 6), average annual lake evapo
ration in most of the area exceeds 36 inches (914 mm), which is consid
erably greater than the average annual supply from precipitation. Po
tential evapotranspiration at Ouray as determined by the Blaney-Criddle 
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Figure 5.- Average monthly precipitation (1906-72) and average 
monthly temperature (19ql-72) at Duchesne, Utah. 
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method (Cruff and 
mm), or about nine 
that station. 

Thompson, 1967, p. M15-M18) is about 51 inches (1,295 
times the measured average annual precipitation at 

Vegetation 

Distribution of natural vegetation reflects the availability and 
chemical quality of water in the southern Uinta Basin. Along the allu
vial plains of the Green, White, and lower Duchesne Rivers, where there 
is a perennial supply of water, the vegetative assemblage consists of a 
ground cover of greasewood (Sarcobatus vermicuZatus), with scattered 
groves of cottonwood (PopuZus sp.), and patches of sa1tcedar (Tamarix 
sp.) and sa1tgrass (DistichiZis stricta). Greasewood also covers most 
of the lower alluvial plains of the larger intermittent and perennial 
tributary streams that flow from the southern Uinta Basin, while sa1t
cedar lines the stream channels. This assemblage of greasewood and 
sa1tcedar persists in larger stream valleys from the mouths up to about 
the 6,OOO-foot (1,829 m) altitude. These two phreatophye types thrive 
in areas where the soil is too saline or alkaline for most other plants, 
and they consume tremendous quantities of water. 

Rabbitbrush (Chrysothamnus sp.), a common phreatophyte that re
quires a somewhat better quality water than greasewood, was observed on
ly in Evacuation Creek above the Colorado-Utah State line and in Sams 
Canyon. 

The upper reaches of the largest tributary streams support a veg~ 
etative assemblage that requires 
includes willow (SaZix sp.), wild 
virginiana), and native meadowgrass 

good quality water. This assemblage 
rose (Rosa sp.), chokecherry (prunus 
(GZyceria sp.). 

Along the lower slopes of the southern Uinta Basin between 
streams where surface water is scarce and ground water occurs at great 
depths, the vegetative assemblage consists of sparse growths of shad
scale (AtripZex confertifoZia), sage (Artemesia sp.), and various other 
xerophytic plants. Upslope in the zones of increasingly greater precip
itation, the vegetation changes to a sage-juniper (Juniperus sp.) -pin
yon (Pinus sp.) assemblage, which eventually gives way to an assemblage 
of aspen (PopuZus tremuZoides), various conifers, and mountain meadows 
along the crest of the Roan Plateau. 

WATER RESOURCES 

In this report the Strawberry-Duchesne-wpite-Green River system 
is considered as a drain for the southern Uinta Basin. The main stem 
flow of these streams is not included in the following quantitative es
timates. The streams are, however, a source of supply for the southern 
Uinta Basin and imports from them to the southern Uinta Basin are noted 
in the quantitative estimates. 

14 
IR - 000425



Volume of precipitation 

The average annual volume of precipitation that fell on the 
southern Uinta Basin during the period 1941-70 is estimated to be about 
3.1 million acre-feet (3,800 hm3

). This estimate (table 3) is based on 
an isohyeta1 map compiled by Fields and Adams (1975) for northeastern 
Utah. The isohyets' for the southern Uinta Basin are on plate 1. In 
compiling the map, several low-altitude stations south of the basin were 
used for control because of the meager high-altitude precipitation data 
available in the southern Uinta Basin. Therefore, the estimated volumes 
of precipitation and ground-water recharge (table 3) may be low. 

Table 3.--Estimated average annual precipitation and ground-water 
recharge from precipitation, 1941-70 

Precipitation 
zone 

(inches) 

Area 
(acres) 

Precipitation 
Feet Acre-feet 

Ground-water recharge 
Percent of 

precipitation Acre-feet 

Area underlain by Uinta and Green River Formations l 

Less than 8 
8 - 10 

10 - 12 
12 - 14 
14 - 16 
16 - 18 
18 - 20 
20 - 22 
22 - 24 
24 - 26 

More than 26 

508,600 
510,900 
602,100 
418,400 
263,800 
206,700 
122,000 

84,100 
31,600 
11,800 
14,200 

0.58 
.75 
.92 

1.08 
1.25 
1.42 
1.58 
1. 75 
1.92 
2.08 
2.25 

295,000 
383,200 
553,900 
451,900 
329,800 
293,500 
192,800 
147,200 

60,700 
24,500 
32,000 

o 
o 
1 
2 
2 
5 

10 
10 
15 
20 
25 

o 
o 

5,500 
9,000 
6,600 

14,700 
19,300 
14,700 

9,100 
4,900 
8,000 

Area underlain by Wasatch Formation and undivided rocks l 

Less than 8 
8 - 10 

10 - 12 
12 - 14 
14 - 16 
16 - 18 

Totals 
(rounded) 

33,400 
126,300 
109,100 

43,400 
24,500 
14,500 

3,125,000 

0.58 
.75 
.92 

1.08 
1.25 
1.42 

19,400 
94,700 

100,400 
46,900 
30,600 
20,600 

3,100,000 

o 
1 
2 
5 
5 

10 

o 
900 

2,000 
2,300 
1,500 
2,100 

100,000 

lIncludes local mantle of unconsolidated surficial deposits. 
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Most of the precipitation that falls within the southern Uinta 
Basin is consumed by evapotranspiration and by sublimation from the win
ter snowpack at or near the place of fall. Some of the precipitation 
results in overland runoff, most of which also is consumed by evapo
transpiration within the southern Uinta Basin. A small percentage of 
the precipitation seeps to the zone of saturation as ground-water 
recharge. Some of the recharge occurs as seepage through the rocks and 
soils upon which the precipitation falls and some occurs as seepage from 
streambeds. 

Surface water 

Principal streams 

The Green, White, Duchesne, and Strawberry Rivers are the largest 
streams in the Uinta Basin. They all head beyond the boundaries of the 
southern Uinta Basin and mainly are confined to deep, narrow canyons 
where they touch on or flow through the area. These rivers receive run
off from the southern Uinta Basin by way of several perennial streams 
and numerous intermittent and ephemeral streams. The largest of the 
perennial and intermittent streams are Pariette Draw and Avintaquin, 
Antelope, and Nine Mile Creeks west of the Green River, and Willow, Bit
ter, and Evacuation Creeks east of the Green River (pl. 1). These 
streams drain about 58 percent of the southern Uinta Basin. 

Streamflow measurements have been made at existing or former gag
ing stations along the Green, White, Duchesne, and Strawberry Rivers as 
well as several of the perennial and inter~ittent streams that flow from 
the southern Uinta Basin. Streamflow records collected at these sta
tions are summarized in table 4. 

Runoff characteristics 

Runoff from the southern Uinta Basin is highly variable. For 
example,during the 20 years of record at gaging station 09308500 on 
Minnie Maud Creek, total annual runoff ranged from less than 1,000 
acre-feet (1.2 hm 3

) to more than 11,000 acre-feet (13.6 hm3 ); and d~ring 
the 18 years of record at gaging station 09307500 on Willow Creek, total 
annual runoff ranged from less than 10,000 acre-feet (12.3 hm3 ) to more 
than 24,000 acre-feet (29.6 hm 3

) (fig. 6). 

Most of the runoff is during the spring and early summer (fig. 7) 
and is produced by melting of the winter snowpack along the high south
ern rim of the Uinta Basin. During the late summer months, however, 
cloudburst storms may result in severe local floods. This is evidenced 
in table 5, which shows that the annual peak discharge at three partial
record gaging stations in the southern Uinta Basin most commonly occur
red in July, August, or September. In some parts of the area, stream 
channels are dry most of the year; consequently, a single summer cloud
burst flood may account for a large percentage of the total annual run
off. 
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.Table 4.--Sumrnary of streamflow records collected at selected strqm-gaging stations 

Period of record: 

Station 
number Na ... Period of record 

(see pI. 1) Date 

09285000 Strawberry River near !l2l0 Oct. 1942-Sept. 1956; 31.0 22,500 " 1,020 5- 4-52 6.5 1-23-64 
Soldier Springs Oct. 1963-Sept. 1972 

09285500 Willow Creek near Soldier 44 June 1943-Sept. 1947 5.3 3,865 192 7-30-43 During several 
Springs mOnths of the 

year 

09285700 Strawberry River above Red !l360 Oct. 1963-Sept. 1972 58.8 42,600 610 5-14-64 '.7 12-8-63 
Creek, near Fruitland 

09288150 West Fork Avintaquin Creek 56 June 1964-Sept. 1972 15.0 10,870 1,830 8-22-71 .2 1-24-65 
near Fruitland 

09288500 Strawberry River at .!/950 June 1908-Nov. 1910; 151 109,300 54 3.490 5- 7-52 1.0 Several days in 
Duchesne Mar. 1914-Sept. 1968 July 1931 

09288900 Sowers Creek .ne~r 43 May 1964 - Sept. 1972 3.' 2,830 202 8- 3-66 Part of winter 
Duchesne of 1964-65 

09295000 Duchesne River at Myton 2,750 Discontinuous. Oct. 533 386,200 64 12,800 6-10-22 Less 7-16-31, several 
1899-Nov. 1910; con- than 1.0 days in Aug. and 
tinuous, July 1911- Sept. 1934 
Sept. 1972 

09302000 Duchesne River near Randlett 3,920 Oct. 1942-Sept. 1972 58. 426,700 30 10 ,300 6-13-65 2.2 8-12-61 

09306500 White River near Watson 4,020 Apr. 1904-Oct. 1906; 700 507,200 4. 8.160 7-15-29 53 7-19-34 
May-Nov. 1918; Apr. 
1923-Sept. 1912 

09306800 Bitter Creek near Bonanza 324 Oct. 1970-Sept. 1972 507 8-30-71 Many days each 
year 

09307000 Green River near Ouray 35,500 Oct. 1947-Sept. 1955; 5.428 3.930,000 18 43,600 6-11-52 470 July 31. Aug. 1. 
Oct. 1956-Sept. 1966 1933 

09307500 loI'illow Creek above diver- 300 Aug. 1950-Sept. 1955; ".6 14,200 18 668 8- 6-63 .3 Aug. 21-23, 1960 
sions, near Ouray Sept. 1957-Sept. 1970 

09308000 Willow Creek near Ouray 8'0 July· ·1947 -Sept. '1955; 27.0 19,550 2,320 8-27-52 Several times 
(annual max. 1961. !f2 ,600 7-31-64 
1962-68) 

2/09308200 pleasant; Vl!l1ey Wash 15 Oct. 1959-Sept. 1972 2,590 7- 9-68 Most of the time 
tributary near Myton 

09308500 Minnie Maud Creek near 30 Aug. 1950-Sept. 1955; 5.0 3,610 20 1,370 8-25-61 Several times 
Myton Sept. 1957-Sept. 1972 

09309000 Minnie Maud Creek at 230 July 1947 -Sept. 1955.Yi 20.4 14,770 1,370 8-25-55 00. 
Nutter Ranch, near Myton (annual max. Oct. 1959-

Sept. "72) 

1/09309100 Gate Canyon near Myton 5.4 Oct. 1959-Sept. 1972 'y86O 8- 2-61 Most of the time 
860 .- 6-63 

II Includes approximately 170 square miles tributary to Strawberry Reservoir, from which water is diverted out of the Uinta Basin to the Great BaBin. 
21 Estimated. 
~I Recorda annual maximum discharge only. 

The magnitude and frequency of the annual peak discharges at tIl!' 
three stations listed in table 5 are shown in figure 8 by the Log
Pearson Type III analysis data. As shown in figure 8 at station 
09309000 on Minnie Maud Creek, a discharge of about 750 ft 3 Is (21.:' 
m3 Is) will be equaled or exceeded on the average of once every 2 Yt';II':: 

or has a 50 percent probability of occurring in any 1 year. At slal jll" 

09309100 on Gate Canyon, a discharge of about 300 ft 3 /s (8.51 m3 /s) 'vi I I 
be equaled or exceeded on the average of once every 2 years or has ;t 'd) 

percent chance of occurring in any 1 year. At station 0930iP()() 1111 

Pleasant Valley Wash tributary, a discharge of about 1,100 ft)/:; (II. I 
m

3
/s) would be equaled or exceeded on the average of once every" V",II·. 

and has a 20 percent probability of occurring in any 1 year. 
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Table 5.--Annua1 peak discharges at three partial-record 
gaging stations for water years, 1960-72 

Annual peak discharge Date 
(ft 3 /s) 

Minnie Maud Creek at Nutter Ranch, near Myton (station 09309000) 

400 Sept. 1, 1960 
1,000 Sept. 18, 1961 

680 Sept. 22, 1962 
690 Sept. 7, 1963 
240 July 13, 1964 
850 Aug. 16, 1965 
620 Aug. 1, 1966 
495 1 Aug. 31, 1967 
250 Oct. 5, 1967 
460 Sept. 10, 1969 
591 Sept. 1, 1971 
143 June 17, 1972 

Gate Canyon near Myton (station 09309100) 

342 

8602 

125 
860 
840 
466 2 

8.2 
280 Between May 10 
390 
280 
280 
180 

Pleasant Valley Wash tributary near Myton 

3.52 

183 
2302 

969 
1,350 

20 
2,590 1 

93 
31 

1,110 

1Determined by field survey. 
2Estimated. 
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Sept. 17, 1960 
Aug. 2, 1961 
Mar. 24, 1962 
Sept. 6, 1963 
Au·g. 16, 1965 
Aug. 3, 1966 
June 5, 1967 

and Oct. 21, 1968 
Sept. 7, 1969 
Sept. 6, 1970 
Sept. 1, 1971 
June 18, 1972 

(station 09308200) 

Sept. 
Sept. 
Feb. 
Aug. 
June 
July 
July 
Sept. 
Sept. 
Aug. 

17, 1960 
9, 1961 

13, 1962 
6,.1963 

12, 1965 
1, 1966 
9, 1968 

17, 1969 
6, 1970 

27, 1971 
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Figure 8.- Magnitude and frequency of annual peak discharges at three 
partial-record gaging stations. (See pl. I for locations of stations.) 

6, estimated value from partial-record station; 0, calculated value 
from Log-Pearson Type I I I analysis; 0, estrm~ted value and calculated 

value in same position. 

21 

0 
z: 
0 
u 
w 

'" 
'" w 
CL 

w 
a: .... 
'" ::E 

u 
., 
::0 
U 

:z 

'" '" a: ... 
X 
U 

'" 

'" ... 
w 
CL 

-' ... 
:::> 
z 
:z ... 

IR - 000432



Estimated mean annual runoff 

Mean annual runoff from the southern Uinta'Basin is estimated to 
be on the order of 134,000 acre-feet (165 hm3). This estimate is based 
partly on a method described by Moore (1968) to determine mean annual 
runoff from ungaged areas· using stream-channel geometry characteristics. 
Estimates of runoff at selected sites are given in table 6. 

The channel-geometry method of estimating mean annual runoff as
sumes that the cross-sectional area of a stream channel at a given site 
is determined by the long-term runoff past that site; it has proven rea
sonably accurate when tested in gaged drainage basins. The error of 
estimate using stream-channel geometry is lowest for perennial streams 
with high annual runoff and highest for ephemeral streams with low annu
al runoff. According to F. K. Fields (U.S. Geol. Survey, oral commun., 
1973) the error of estimate for gaged streams in the Utah part of the 
Colorado River system was about 14 percent for perennial streams and 
about 20 percent for ephemeral streams. In the southern Uinta Basin, 
the estimated runoff in Willow Creek at the site of former station 
09308000 (table 6, site 13) was within 3 percent of the average annual 
gaged runoff for 8 years of record (table 4). The estimated mean annual 
runoff from Avintaquin Creek is 14,600 acre-feet (18 hm 3) (table 6, site 
2). This estimated runoff is only about 7 percent greater than the av
erage annual runoff (1969-72) from that basin as deterrri:ined by the dif
ference of the gaged discharge of the Strawberry River immediately above 
(including inflow from Red Creek) and below the mouth of Avintaquin 
Creek. 

The largest discrepancy (about 40 percent) between estimat'ed mean 
annual runoff and average annual gaged runoff was for Willow Creek at 
the site of station 09307500 (see tables 4 and 6). Recent high runoff 
and streambank erosion at the site made it unusually difficult to 
determine the channel characteristics that result from long-term mean 
annual runoff. 

Stream-channel geometry measurements were made at or near the 
mouths of all principal streams draining to the Green, White, Duchesne, 
and Strawberry Rivers. This provided an estimate of runoff from about 
3,300 square miles (8,547 km2

) or 67 percent of the southern Uinta 
Basin. 

Most of the area for which channel-geometry determinations were 
not made included the largely inaccessible areas that drain to the Green 
River in Desolation Canyon and several of the upland areas that drain to 
the upper Strawberry River. In order to estimate mean-annual runoff 
from these areas, an altitude-runoff relation using data given in table 
6 was calculated and applied to the inaccessible areas. Because of the 
numerous small individual drainages in these areas, however, the results 
proved unsatisfactory. They were too high~ Therefore, an estimate for 
runoff-per-unit-area--27.3 acre-:-feet (0.03 hm 3) per square mile (2.6 
lan 2

) per year--was determined 'hom data given in ·table 6 an~ appliE7d to 
the entire southern Uinta Basin. This gave an estimate for totala.nnual 
runoff from the southern Uinta Basin of about 134,000 acr~":'feet' (165 
hm3)--about 90,000 acre-feet (111 h~3) from basins listed in table 6 and 
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Table 6.--Estimated mean-annual runoff at selected sites 
(Estimates by F. K. Fields and Don Price) 

Type: EI, ephemeral or intermittent; P, perennial. 

Number 
on plate 1 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 

14 

15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

Name 

Timber Canyon 
Avintaquin Creek 
Sams Canyon 
Indian Canyon 
Right Fork Indian Canyon 

Coyote Canyon 
Cottonwood Canyon 
Antelope Creek 
Unnamed 
Big Wash 

Peters Wash 
Pariette Draw 
Willow Creek (At gaging 
station 09308000) 

Willow Creek (At gaging 
station 09307500) 

Ute Canyon 

Cottonwood Wash 
Bitter Creek (At gaging 
station 09306800) 

Evacuation Creek 
do 

Park Canyon 

Hells Hole Canyon 
Gilsonite Draw 
Cottonwood Creek 
Shave tail Draw 
Sand Wash 

do 
Nine Mile Creek 

do 
Range Creek 

Type 

P 
P 
EI 
P 
P 

EI 
EI 
p2 

EI 
EI 

EI 
p 3 

P 
EI 

EI 

EI 
EI 
EI 
EI 

EI 
EI 
EI 
EI 
EI 

EI 
P 
P 
EI 

Drainage basin 

Area 
(mi2 ) 

47 
140 

24 
98 
28 

17 
30 

200 
8.6 

42 

14 
310 

940 

310 
4.5 

140 

320 
300 
220 

32 

'28 
8.5 

48 
10 
1.1 

10 
230 
460 
150 

Mean 
altitude 

(ft) 

4,450 
8,100 
7,565 
7,595 
7,960 

6,295 
6,935 
7,280 
5,550 
6,465 

6,210 
5,875 

7,000 

7,650 
6,675 

5,445 

6,945 
6,560 
6,860 
6,425 

6,240 
6,160 
5,970 
5,660 
6,560 

5,895 
7,890 
7,500 
7,195 

Runoff 
(acre
ft/yr) 

5,800 
14,600 
1,680 
1,270 

450 1 

220 
760 

1,270 
840 1 

5201 

730 1 

18,900 

20,100 

8,400 1 

1401 

850 

800 
2,630 

780 1 

101 

40 
70 

720 
290 
1101 

1,650 
14,800 1 

15,800 
2,160 

lRepresents runoff past the site but not from the project area. Not 
used to estimate total runoff from the project area. 

2Intermittent at mouth owing to upstream diversions for irrigation 
and to consumptive use by native vegetation. 

3Receives tailwater from the Duchesne River diversions for irriga
tion in the Pleasant Valley area. 
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about 44,000 acre-feet (54 hm3
) from those basins for which channel

geometry determinations were not available. 

Using runoff maps for Utah compiled by Bagley and others (1964), 
potential mean annual runoff from the southern Uinta Basin (including 
the part in Colorado) was estimated to be on the order of 240,000 acre
feet (296 hm 3). This assumes an average mean annual runoff of 0.25 inch 
(6 rom) for the areas shown on the maps of Bagley and others (1964) that 
produce less than 1 inch (25 rom) of runoff. This estimate is about 
106,000 acre-feet (131 hm3

) greater than the estimate based on channel 
geometry; and it may be too high because the runoff maps were compiled 
largely from data collected along the Wasatch Front where consumptive 
use of streamflow by phreatophytes is not as pronounced as in the south
ern Uinta Basin (see Bagley and others, 1964, p. 65). Assuming both 
estimates to be reasonably correct, however, then as much as 106,000 
acre-feet (131 hm 3 ) of the water available for runoff is consumed by 
evapotranspiration along the principal waterways where consumptive use 
of water by phreatophytes and other vegetation is greatest. An example 
of the depletion of streamflow by phreatophytes is illustrated by 
streamflow data collected along Willow Creek. (See table 7.) 

Table 7.--Streamflow data collected along Willow Creek, 
September 27 and 28, 1972 

Specific conductance: f, determined by field conductivity meter; L, 
determined by laboratory analysis; see also table 13. 

Specific 
Location conductance Miles Miles 

number Date Discharge (micromhos/ downstream between 
(see pl. 1) (ft 3 /s) cm at 25°C) from site Sl sites 

Sl 9-27-72 3.52 1,000f 
S2 do 3.07 1,000f 3.2 3.2 
S3 do 3.06 1,000f 5.5 2.3 
S4 do 2.85 1,010L 8.7 3.2 
S5 1 do .26 19.4 10.7 
S6 9-28-72 .25 6,000L 21.5 2.1 
S7 do .08 5,970L 23.0 1.5 
S8 do 0 25.4 2.4 

lUndetermined amount of water diverted for irrigation above this site. 

According to table 7, there is a streamflow depletion of 0.,t.5 
ft 3 /s (0.013 m3 /s) in the 3.2-mile (5.1 km) reach of Willow Creek be
tween sites Sl and S2. Along this reach the valley floor is covered 
with a luxuriant growth of greasewood, and the stream is lined locally 
with saltcedar. There are no manmade streamflow diversions. Also, it 
seems unlikely that there is any stream loss to the underlying bedrock 
formations because artesian conditions apparently exist along this reach 
as indicated by Sulphur Spring, (D-12-2l)19bdd-Sl, and artesian well 
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(D-11-2l)3lbdd-l just below the reach. Under such conditions, the 
stream would be gaining water from rather than losing water to the bed
rock aquifers. Therefore, it is assumed that, except for a small amount 
of evaporation from the stream surface and streambanks, the depletion of 
0.45 ft 3 /s (0.013 m3 /s) along the reach between sites Sl and S2 is 
caused entirely by the draft of phreatophytes growing on the alluvial 
plain. The water is induced to move from the stream to adjacent allu
vial aquifers by the pumping effect of the phreatophytes, as shown in 

·figure 9. 

This condition exists along the lower reaches of all the larger 
perennial and intermittent streams in the southern Uinta Basin. It is 
interesting to note that the stream-loss rate of about 0.14 ft 3 /s (0.004 
m3 /s) per mile (1.6 km) between sites Sl and S2 approximately equals the 
average stream-loss rate along the entire 25.4-mile (40.9 km) reach be
tween sites Sl and S8, which includes at least 250 acres (101 hm2

) of 
irrigated land. Because of the similiarity of physiography, geology, 
natural vegetation, and irrigated crops in the southern Uinta Basin, 
this factor might apply to the lower reaches of most of the perennial 
streams. Probably a higher stream-ioss factor exists in lower Nine Mile 
Creek where natural vegetation is more dense and includes·· more salt
cedar. 

It should be noted that the above stream-loss factor was deter
mined at the end of September, when the phreatophytes were going into 
dormancy. Midsummer consumptive use rate by these plants doubtless 
would be greater whereas midwinter rates, if any, would be much less. 
Consumptive use in late September (and the determined stream-loss fac
tor), therefore, might represent the annual mean. These figures are 
used in the section on ground-water discharge to estimate the annual 
rate of ground-water discharge by evapotranspiration along major stream 
courses. 

Imports 

Water is imported from the Duchesne River for irrigation in the 
Pleasant Valley area and along the alluvial plain south of the Duchesne 
River downstream from the town of Duchesne. The largest imports are 
through the Grey Mountain-Pleasant Valley and Myton Townsite Canals (not 
discernible on map). Average annual diversions into these two canals 
were about 70,400 acre-feet (87 hm 3

) during the period 1935-72 according 
to the annual reports of the Duchesne and Strawberry River Commissioner. 
Several smaller canals and ditches also divert Duchesne River water into 
the southern Uinta Basin for irrigation on the alluvial plain south of 
the river. Total diversions into these smaller canals and ditches arc 
not known but probably average less than 5,000 acre-feet (6.2 hm3

) per 
year. Therefore, total gross annual imports as of 1972 probably aver
aged about 75,000 acre-feet (92.5 hm3

). 

Some streamflow from the westernmost part of the southern Uillld 

Basin is stored in Starvation Reservoir and some of this water is l'V('Il

tually returned to the area together with the imported water. !\Vl'l-;I)'," 

25 

IR - 000436



Figure 9.- Sketch illustrating how water moves from streams to 
adjacent alluvial aquifers and is consumed by phreatophytes. 
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annual inflow to Starvation Reservoir from the western part of the area 
is estimated to be on the order of 26,000 acre-feet (32.1 hm 3

). Nearly 
all of this inflow is from Avintaquin, Timber Canyon, and Sams Canyon 
Creeks (table 6) and from Willow Creek (station 09285500 in table 4). 
There is no direct method to determine how much water from these streams 
is returned to the southern Uinta Basin with the imported water. 
Considering evaporation losses in the reservoir perhaps 91 percent of 
this water could be released from the reservoir to the Duchesne River 
and returned to the area with the imported water.- This is roughly 
24,000 acre-feet (29.6 hm 3

) per year, or about 6 percent of the flow of 
the Duchesne River at Myton. Therefore the estimated average annual 
import of 75,000 acre-feet (92.5 hm 3

) per year is reduced by 6 percent, 
and the net import is on the order of 70,000 acre-feet (86.3 hm 3

) per 
year. 

Some of the imported irrigation water is returned as tailwater to 
the Duchesne River, and water from the Pleasant Valley area reaches the 
Green River through Pariette Draw. Records are not available from which 
to determine the volume of imported irrigation water that is returned to 
the Duchesne and Green Rivers; but it could average as much as 30 per
cent of the total diversion, or on the order of 20,000 acre-feet (24.7 
hm 3

) per year. 

Some water also is imported from various sources in the northern 
Uinta Basin for culinary use in the Duchesne-My ton-Pleasant Valley area. 
The amount is not known but probably is less than 500 acre-feet (0.6 
hm 3

) per year. All this water is consumed within the southern Uinta 
Basin. 

Ground water 

Recharge 

Ground-water recharge in the southern Uinta Basin is derived from 
precipitation that falls within that subbasin and seepage losses of wa
ter imported for irrigation. Geologic structure may permit subsurface 
inflow through pre-Tertiary rocks, as in the northwestward plunging Un
compahgre uplift (see fig. 3), but there are no data to support this as
sumption. Also the northward-dipping strata that crop out in the Book 
Cliffs to the south probably convey some water into the area. However, 
the amount of inflow is assumed to be small because the zone of poten
tial ground-water recharge high in the Book Cliffs is confined to a few 
narrow outcropping bands of permeable strata that are capable of inter
cepting precipitation and runoff and conveying it into the southern 
Uinta Basin. 

The principal source of ground-water recharge is precipitation 
that falls on the high southern rim of the Uinta Basin. Water from rain 
and melting snow percolates directly, or from streams, into the under
lying sedimentary rocks. Recharge from precipitation was estimated 
using a method developed by Eakin and others (1951, p. 79-81) and modi
fied by Hood and Waddell (1968, p. 22-23). The method assumes that a 
fixed percentage of the average annual precipitation becomes ground
water recharge, taking into account such factors as volume, time, and 
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area of distril>ution of precipitation, geology, 
estimate includes not only direct recharge from 
recharge from streamflow. 

and physiography. The 
precipitation but also 

Because of the predominantly fine-grained nature and low permea
bility of the rocks in the recharge area, percolation rates are very 
slow. It is assumed, therefore, that most recharge occurs during the 
winter when rain and snowstorms are more widespread and of longer dura
tion. The torrential late summer storms, which produce most of the to
tal annual precipitation (p. 12) and significant runoff, are generally 
of too short duration to significantly add to ground-water recharge. 
Therefore, it is estimated that only about 100,000 acre-feet (123 hm3

) 

or about 3 percent of the estimated average annual precipitation becomes 
ground-water recharge. (See table 3.) 

Ground-water recharge from imported irrigation water is signifi
cant in the Pleasant Valley area and along the alluvial plain of the 
Duchesne River. R. W. Cruff and J. W. Hood (U.S. Geol. Survey, written 
commun., 1974) found that the net loss from the Grey Mountain and Pleas
ant Valley Canal system averaged 24.5 ft 3 /s (0.7 m3 /s) during seepage 
studies· made between May 1972 and June 1973. Part of this water appar
ently reappears at the surface near the canals where it is consumed by 
evapotranspiration. This is indicated by patches of phreatophytes and 
areas of barren soil on which evaporated water has left a crust of alka
li. Some of the water that seeps from the canal system, however, does 
percolate to the ground-water reservoir, as does water from ditches and 
irrigated fields. Several well owners report that water from their 
wells is of better chemical quality during the irrigation season than 
during the nonirrigation season, consistent with the much lower concen
tration of dissolved solids in water from the Duchesne River. (See 
tables 13 and 14.) 

Assuming that at least 25 percent of the 75,000 acre-feet (92.5 
hm 3

) of water that is imported from the Duchesne River annually seeps to 
aquifers from local canals and irrigated land, then total annual re
charge from imported water may be on the order of 20,000 acre-feet (24.7 
hm 3 ). Total ground-water recharge from precipitation and imported wa
ter, therefore, is on the order of 120,000 acre-feet (148 hm3 ). 

Occurrence 

Ground water in the southern Uinta Basin is in a complex system 
of shallow unconfined, perched, and deep confined aquifers. Shallow 
unconfined aquifers exist in the principal recharge area, along the 
southern rim of the Uinta Basin, where they support the flow of many pe
rennial springs such as PR and Marble Springs (table 12), and in uncon
solidated deposits underlying the Pleasant Valley area and the alluvial 
plains of the larger perennial streams. Most of the wells in the south
ern Uinta Basin tap the unconsolidated deposits in the Duchesne-My ton
Pleasant Valley area. Perched aquifers exist beneath the tablelands be
tween the major streams where they support the flow of small widely 
scattered intermittent springs such as (D-lO-17)12baa-Sl and (D-11-15) 
l5dbb-Sl (table 12). 
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Deep artesian aquifers in bedrock underlie a major part of the 
southern Uinta Basin. Such aquifers have been penetrated by a number of 
oil and gas wells such as wells (D-11-24)6dbc-l and 7cac-l, which have 
been converted to stockwater wells (table 10). 

Movement 

The available water-level data in the southern Uinta Basin are 
insufficient to determine the direction of ground-water movement with 
any degree of accuracy. The few available data indicate that west of 
the Green River, ground water moves generally northward to the Straw
berry and Duchesne Rivers and eastward toward the Green River, with lo
cal components of movement toward the larger tributary streams. East of 
the Green River, ground water generally moves northward toward the White 
River and westward toward the Green River, with local components of 
movement toward the larger tributary streams. 

The rate of ground-water movement is slow in most places because 
of the generally low permeability of the rocks through which the water 
moves. This slow rate of movement allows longer periods of contact be~ 
tween the water and the rock minerals and contributes to the consistent
ly high concentration of dissolved solids in the water. The slow rate 
of movement is also responsible for the low yields and large water-level 
drawdowns in many wells that tap these rocks (see table 10). 

Some ground water moves from the Colorado part of the southern 
Uinta Basin to the Utah part, but the annual volume of movement is rela
tively small. Only about 3,000 acre-feet (3.7 hm 3

) of the total esti
mated average annual recharge to the ground-water system in the southern 
Uinta Basin (table 3) is in Colorado. It is estimated that about 1,500 
acre-feet (1.8 hm 3

) per year of this water is consumed within Colorado-
about 1,200 acre-feet (1.5 hm 3

) by evapotranspiration along the alluvial 
plains of the White River, Evacuation Creek, and several intermittent 
creeks, and about 300 acre-feet (0.4 hm 3

) by diffuse seepage to the 
White River (from ground-water discharge factors developed on pages 
33-35). Discharge of ground water from wells and springs in the Colo
rado part of the southern Uinta Basin is insignificant. The remaining 
1,500 acre-feet (1.8 hm 3

) per year enters Utah as subsurface inflow. 

Storage 

Estimated recoverabZe storage.--Large quantities of water are 
stored in the rocks that underlie the southern Uinta Basin. Because of 
the generally low permeability of these rocks, however, only a fraction 
of the water can be withdrawn, and it generally is yielded slowly to 
wells. Furthermore, the water occurs at great depths beneath the land 
surface at places along the lower slopes of the southern Uinta Basin, 
and although physically recoverable, recovery may not be economically 
feasible. 

For this report, the volumes of recoverable water in storage in 
unconsolidated deposits and in the consolidated rocks are estimated sep
arately and without regard to chemical quality. The unconsolidated de
posits have a much greater specific yield (ratio of volume of water 
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yielded by saturated rocks to the total volume of those saturated rocks) 
than the unconsolidated rocks, but because of their small extent and 
thickness, the unconsolidated deposits have a much lower storage capa
city. The areal extent of the saturated unconsolidated deposits is 
about 96,000 acres (38,850 hm 2 ) and their average saturated thickness is 
about 20 feet (6.0 m). Assuming that they have an average specific 
yield of 0.10, the volume of recoverable water in them is about 190,000 
acre-feet (234 hm 3

). 

Although water is stored. to great depths in the consolidated 
rocks, recoverable water is estimated for only the upper 100 feet (30.5 
m) of saturation in these rocks. Beneath the alluvial plains of the 
larger streams, the top of the zone of saturation is within 100 feet 
(30.5 m) of the land surface; but between streams along the lower slopes 
of the southern Uinta Basin, it is more than 500 feet (152 m) deep. The 
average specific yield of the consolidated rocks is estimated to be only 
about 0.01 based on data from well (D-9-20)36ddc-1 (Weir, 1970) and on 
low yields of most wells and springs that discharge from these rocks. 
The total volume of rocks in the upper 100 feet (30.5 m) of saturation 
is on the order of 300 million acre-feet (370,000 hm 3), and, therefore, 
the volume of recoverable water may be on the order of 3 million acre~ 
feet (3,700 hm 3

). Because of the low permeability of these rocks, how~ 
ever, the water is not easily recovered by wells. In most places, 
yields to individual wells can be expected to be less than 50 gal/min 
(3.6 l/s). 

Wate.r-ZeveZ fZuctuations.--Water-1eve1 fluctuations in wells re
flect changes in ground-water storage. Rising water levels indicate in-

. creases in storage whereas declining water levels indicate decreasing 
storage. Under natural conditions the ground-water system is in dynamic 
equilibrium. Average annual recharge and discharge are equal, and the 
volume of ground water in storage remains constant' over a long period of 
time. 

Periodic measurements of water levels have been made in an number 
of wells in the Uinta Basin to record changes in storage. Measurements 
at well U(C-4-2)5bba-2, the only water-level observation well in the 
southern Uinta Basin, are shown by the hydro graph in figure 10. The 
well taps unconsolidated deposits in the general area of greatest well 
density in the southern Uinta Basin. 

Figure 10.- Depth to the water level in well U(C-~-2)5bba-2 
near Myton, Utah. 
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According to the hydro graph, water levels fluctuated seasonally 
during the period 1935-70, reflecting seasonal changes in ground-water 
storage with little overall change from year to year. During 1971, how
ever, the water level in the well declined about 5 feet (1.5 m). Be
cause there was no known significant increase in ground-water withdraw
als in the area during that period, the decline must be attributed to a 
change in ground-water recharge. There probably has been a decrease in 
natural recharge owing to recent below normal precipitation in the area 
(fig. 4), and there may have been a decrease in recharge from irriga
tion. The unconsolidated deposits in this area apparently receive some 
recharge by seepage from canals and irrigated land. Probable changes in 
irrigation diversions and practices in the area may have caused a reduc
tion of recharge from irrigation and resulting water-level decline in 
the well. 

Local year-to-year declines of water levels in consolidated rocks 
in the northern Uinta Basin have been attributed to continued or in~ 
creased ground-water withdrawals (Price and Arnow, 1974, p. C16). In 
the northern Uinta Basin availability of water for recharge is much 
greater than it is in the southern Uinta Basin. It seems reasonable, 
therefore, to conclude that any local large-scale withdrawals of ground 
water from consolidated rocks in the southern Uinta Basin would result 
in a depletion of storage and a decline of water levels. 

Discharge 

Ground water is discharged from the southern Uinta Basin by seeps 
and springs, evapotranspiration, diffuse seepage to the Green, White, 
Duchesne, and Strawberry Rivers, and by wells. Some ground water may 
move to the northern Uinta Basin in deep, confined aquifers which dip 
northward into the northern Uinta Basin. Also, ground water might pos
sibly move along fault and gilsonite-dike zones that cross into the 
northern Uinta Basin. However, no direct data exist to confirm such 
movement to the northern Uinta Basin. It is most probable, therefore, 
that ground water moving northward through the area (at least in the up
per 100 feet or 30.5 m . of saturated rock) discharges by diffuse seepage 
to the Strawberry, Duchesne, and White Rivers or their alluvial 
deposits. 

Seeps and springs~--Discharge of ground water through individual 
seeps and springs in the southern Uinta Basin is estimated to be on the 
order of 4,500 acre-feet (5.6 hm3

) per year. Most of the springs and 
seeps are above the 7,000-foot (2,134 m) altitude and are concentrated 
mostly in the headwater areas of Avintaquin, Willow, and Bitter Creeks 
(pl. 1). However, a number of springs, including those with the largest 
yields, are at lower altitudes. 

All springs known to have estimated or reported yields of more 
than 100 gal/min (6 lis) and a representative sampling of springs with 
smaller yields are listed in table 12. Assuming that the recorded 
yields of the four large springs in table 12 approximate the annual av
erage yield of those springs, then they would have a total annual dis
charge of about 1,300 gal/min (82 lis) or about 2,100 acre-feet (2.6 
hm 3 ) per year. 
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At least 270 springs are shown on the U.S. Geological Survey 7~' 
and 15' topographic quadrangle maps of the southern Uinta Basin. Field 
observations indicate that the maps show only about half of the springs 
and seeps actually in the mapped area. Therefore, it is estimated that 
there are at least 500 individual springs and seeps in the area. Of 
these 500 springs and seeps, several have reported yields of as much as 
60 gal/min (3.8 lis) (table 12), but most of the springs observed by the 
writers had yields of 0.5 to 5 gal/min (0.03 to 0.32 lis). It is con
cluded from these observations that the average yield per spring is 
about 3 gal/min (0.19 lis), and that total annual discharge from them 
averages about 1,500 gal/min (95 lis) or about 2,400 acre-feet (3.0 hm 3

) 

per year. This, plus the 2,100 acre-feet (3.0 hm 3
) per year from the 

four large-yield springs, gives a total discharge from springs and seeps 
of about 4,500 acre-feet (5.6 hm 3) per year. 

Some of the water from Stinking Springs, Camel Rocks Springs, and 
several springs observed by Thomas (1952, p. 23) in Desolation Canyon 
reaches the Strawberry and Green Rivers and leaves the area as stream~ 
flow. Essentially all the water discharged by the other seeps and 
springs in the southern Uinta Basin is consumed at or near the point of 
discharge. 

Evapotranspiration.--A large volume of ground water is consumed 
annually by evapotranspiration in the southern Uinta Basin. Most of 
this water is consumed by greasewood, saltcedar, and saltgrass along the 
lower reaches of the perennial and larger intermittent streams. The 
plants are all phreatophytes (water-loving plants that thrive on ground 
water) that have a high salt tolerance. Under ideal growing conditions 
and 100 percent plant density, greasewood may consume 2 feet (0.6 ml or 
more of water annually, and saltcedar may consume as much as 9 feet ca.7 
m) (Mower and Nace, 1957, p. 21, and Robinson, 1958, p. 75). The figure 
for greasewood probably is representative for the southern Uinta Basin, 
but the figure for saltcedar is somewhat high as it was obtained in a 
warmer climatic zone with a longer growing season. 

As noted earlier, these plants are the dominant vegetation along 
the alluvial plains of the Green, White, and the lower Duchesne Rivers 
and the larger streams that head in the southern Uinta Basin. Estimated 
consumptive use of water in the southern Uinta Basin by these phreato
phytes ranges from about 1.5 to 3.5 feet (0.5 to 1.1 m) and totals about 
204,000 acre-feet (252 hm 3

) per year (table 8). Although essentially 
all the water consumed by phreatophytes along the flood plains of the 
perennial streams (the first three groups in table 8) is ground water, 
much of this water is derived from streamflow induced into the adjacent 
alluvial aquifers by the pumping effect of the phreatophytes as shown in 
figure 9 and discussed on pages 24-25. Because this water simply passes 
through the aquifer to the plant roots at a relatively rapid rate, it 
has not been regarded as a source of ground-water recharge in this re~ 
port, nor is it counted as ground-water discharge by evapotranspiration. 
However, some of the water consumed by phreatophytes is derived directly 
from the ground-water system (from alluvium that would be saturated even 
if the phreatophytes did not exist). 
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Table 8.--Estimated consumptive use of water by phreatophytes in nonirrigated areas 

Area 

Flood plains of the Green and White Rivers 

Flood plains of Duchesne and Strawberry 
Rivers 

Flood plains of the following streams and 
their tributaries: Avintaquin. Indian 
Canyon. Antelope. Willow. Bitter. 
Evacuation, Nine Mile, and Range Creeks, 
and Pariette Draw 

Sams. Lake, and Coyote Canyons; Cottonwood 
Wash; Cottonwood Creek. Colo. 

Phreatophyte 

Greasewood, cottonwood, saltcedar, and saltgrass 

Greasewood, sal tcedar, sal tgrass, cottomolOod, 
and willow 

Greasewood, saltcedar, saltgrass, and some 
rabbithrush; cottonwood and willow in 
upper reaches of strea\1lS 

Rabbitbrush in Sams Canyon; greasewood in 
other drainages 

3,700 

45,000 

3,200 

Total (rounded) 

3.0 

2.5 

.75 

COnSUml'llvl' 
use 

(acre-ft/yr) 

77,400 

11.100 

112,500 

2,400 

204,000 

The percentage of consumed water that is derived from induced 
seepage from streamflow may be approximated from measured streamflow 
depletion between sites Sl and S2 on Willow Creek (table 7). Discharge 
of ground water only by evapotranspiration is equal to the total esti
mated consumptive use of water by phreatophytes (table 8) minus that 
percentage estimated to be from induced seepage from streamflow. 
According to table 7, the streamflow depletion between sites Sl' and S2 
on September 27, 1972, was 0.45 ft 3 /s (0.013 m3 /s). As noted on pages 
24-25, this loss is attributed entirely to consumptive use of water by 
phreatophytes growing along the alluvial plain of the stream between the 
two sites, and the consumptive use rate may approximate the annual mean. 
Therefore, the consumptive use of streamflow by phreatophytes between 
sites Sl and S2 may total about 300 acre-feet (0.4 hm3 ) per year. About 
200 acres (80.9 hm2 ) of phreatophytes in this reach have an estimated 
annual water requirement of about 2.5 feet (0.8 m) or 500 acre-feet (0.6 
hm 3

). With an annual contribution of 300 acre-feet (0.4 hm 3
) from in

duced streamflow, the annual draft from ground water without the induced 
streamflow component is about 200 acre-feet (0.2 hm 3

), or 40 percent of 
the total consumptive use. If this factor were applied to the estimated 
consumptive use of water by phreatophytes along perennial streams Gthe 
first three categories in table 8) in the southern Uinta Basin, about 
80,400 acre-feet (99.2 hm3

) would be from ground water. An estimated 
additional 2,400 acre-feet (3.0 hm3 ) of ground water is consumed along 
intermittent and ephemeral streams. Therefore, the total estimated 
discharge of ground water by evapotranspiration is estimated to be on 
the order of 83,000 acre-feet (102 hm 3

) per year. 

Diffuse seepage to the Green~ White~ Duchesne~ and Strawberry 
Rivers.--Some ground water discharges from the southern Uinta Basin to 
the Green, White, Duchesne, and Strawberry Rivers. Part of this water 
is consumed by evapotranspiration along the courses of those streams and 
part leaves the Uinta Basin in the Green River. 

The volume of ground water that leaves the southern Uinta Basin 
by diffuse seepage to the Green, White, Duchesne, and Strawberry Rivers 
cannot be determined with any degree of accuracy from available data. A 
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provisional estimate is made from the meager stream discharge records, 
which themselves are partly estimated. 

Streamflow records in the files of the Geological Survey indicate 
that the average (1941-70) rate of gain in flow of the Green River be
tween the gaging stations near Ouray (site 3070 on pl. 1) and Green 
River, Utah (about 9 miles or 14.5 km south of the southern Uinta Ba
sin), was about 200 ft 3 /s (5.7 m3 /s) (F. K. Fields and D. B. Adams, U.S. 
Geol. Survey, written commun., 1974). Subtracting the average (1941-70) 
rate of inflow (102 ft 3 /s or 2.9 m3 /s) from the Price River, which en
ters the Green River just downstream from the southern Uinta Basin, the 
net measured gain in flow of the Green River between Ouray and Green 
River, Utah, was found to be about 100 ft 3 /s (2.9 m3 /s) during the per
iod 1941-70. To this should be added the unmeasured evapotranspiration 
loss along this reach of the river. Thomas (1952, p. 29) estimated that 
the rate of evapotranspiration loss in the reach between Ouray and Green 
River, Utah, totaled 54 ft 3 /s (1.5 m3 /s) during a reconnaissance of the 
river in September 1948. Assuming this approximates the average .rate 
of loss during the period 1941-70, then the actual rate of gain in flow 
(net measured gain plus evapotranspiration loss) during that period 
would have been about 150 ft 3 /s (4.2 m3 /s), or on an annual basis-
about 108,600 acre-feet (134 hm3 ) per year. For practical purposes, all 
this gain in flow is attributed to inflow from the southern Uinta Basin. 
(Other than from the Price River, there is insignificant inflow between 
the southern Uinta Basin and Green River, Utah.) 

Estimates of mean annual runoff in the streams listed in, table 6 
that drain to the Green River below Ouray totaled about 57,000 acre-feet 
(70.3 hm 3

). Using the area-runoff relation--27.3 acre-feet (0.03 hm 3
) 

per year per square mile (2.6 km2 )--discussed on page 22, total runoff 
from all other streams draining to the Green River below Ouray is esti
mated to be about 25,000 acre-feet (30.8 hm3

) per year. Another 2,000 
acre-feet (2.5 hm 3

) per year probably enters the Green River in this 
reach from individual springs, according to Thomas (1952, p. 23). 
Therefore, total inflow to the Green River from streams and individual 
springs is estimated to be on the order of 84,000 acre-feet (104 hm3

). 

Subtracting this from the total gain in flow of 108,600 acre-feet (134 
hm 3

) per year leaves about 25,000 acre-feet (30.8 hm3 ) per year, which 
may be attributed to diffuse seepage of ground water directly into the 
stream channel. This is about 200 acre-feet (0.24 hm3 ) per river mile 
(1.6 km), of which 100 acre-feet (0.1 hm3 ) per river mile (1.6 km) is 
assumed to be contributed from each side of the river. 

The rocks that bound the Green, White, Duchesne, and Strawberry 
Rivers are lithologically similar; therefore, on the average, they are 
assumed to have similar permeabilities. Ground-water gradients toward 
the White, Duchesne, and Strawberry Rivers from the south are on the av
erage about half as steep as gradients to the Green River (see pl. I). 
Therefore, the diffuse seepage of ground water to the former three 
streams from the south probably averages only about 50 acre~feet (0.06 
hm 3

) per mile (1.6 km) per year. Along the total l37-mile (220 km) 
courses of these streams, therefore, total ground-water inflow from the 
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southern Uinta Basin may be on the order of 7,000 acre-feet (8.6 hm3
) 

per year. Total annual discharge of ground water by diffuse seepage to 
the Green, White, Duchesne, and Strawberry Rivers then is estimated to 
be on the order of 30,000 acre-feet (37.0 hm3

) per year, all of which 
leaves the area as part of the ground-water component of streamflow. 

Wells.--Ground water is discharged from both water wells and oil 
and gas wells in the southern Uinta Basin. According to the records of 
the Utah Division of Oil ,and Gas Conservation, approximately 600,000 
gallons (2,271 m3

) of water were produced from oil and gas wells in the 
area during 1972. This is less than 2 acre-feet (0.002 hm3

). Total 
discharge from the few known flowing artesian wells (table 10) amounts 
to about 400 acre-feet (0.5 hm3

) per year. Annual discharge from all 
other wells in the area is estimated to total about 100 acre-feet (0.1 
hm 3

). Most of these wells are concentrated in the Duchesne-My ton
Pleasant Valley area where many are used only for stock or standby
domestic supply. Total annual discharge from all wells in the southern 
Uinta Basin, therefore, is estimated to be on the order of 500 acre-feet 
(0.6 hm 3

). 

SUMMARY OF QUANTITATIVE ESTIMATES 

Table 9 summarizes the estimated values for various components of 
the hydrologic system in the southern Uinta Basin. 

About 94 percent of the average annual volume of water entering 
the southern Uinta Basin from precipitation and imports is consumed by 
evapotranspiration within that subbasin. The remaining 6 percent enters 
the Green, White, Duchesne, and Strawberry Rivers--mostly as overland 
runoff. 

CHEMICAL QUALITY OF WATER 

General 

The types and amounts of dissolved solids in water in the south
ern Uinta Basin vary greatly over short distances both areally and with 
depth. The dissolved-solids concentrations of most streams increase 
rapidly in a downstream direction, especially during low-flow periods in 
late summer; and the dissolved-solids concentrations of the ground water 
change markedly from one aquifer to another. Streamflow ranges from 
fresh to moderately saline and ground water ranges from fresh to briny, 
according to the following classification used by the U.S. Geological 
Survey. 

Class 

Fresh 
Slightly saline 
Moderately saline 
Very saline 
Briny 

35 

Dissolved solids 
(milligrams per litre) 

0- 1,000 
1,000- 3,000 
3,000-10,000 

10,000-35,000 
More than 35,000 
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Table 9o--Summary of quantitative hydrologic estimates 

Component 

Inflow: 
Precipita tion (p 0 15) 
Imported water, net (p 025) 

Total 

Outflow: 
Overland runoff (po 22) 
Irrigation return flows (po 27) 
Ground-water outflow (po 35) 

Subtotal (rounded) 

Evapotranspiration in subbasin 

Ground-water system: 
Recharge: 

From precipitation (po 28) 
From imported water (po 28) 

Total 

Discharge: 
Evapotranspiration along waterways (po 33) 
Subsurface outflow (po 35) 
Seeps and springs (po 31) 
Wells (po 35) 

Total 

Recoverable ground water in storage: 

In unconsolidated deposits (po 30) 
In consolidated rocks 3 (po 30) 

Total (rounded) 

Hydrologic balance 
Long-term average in 
acre-feet per year 

3,100,000 
70,000 

3,170,000 

134,000 
20,000 
30,000 1 

184,000 

2,986,0002 

100,000 
20,000 

120,000 

83,000 
30,000 
4,500 

500 

118,000 

Ac.re-feet 

190,000 
3,000,000 

3,200,000 

1 Includes about 2,000 acre-feet of surface flow to the Green and 
Strawberry Rivers from individual springso 

2Calculated difference between total inflow and other components 
of outflowo 

3Upper 100 feet of saturated rock onlyo 
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In general~ water at the higher altitudes is freshest. There 
appears to be no clear correlation between water quality and geology~ 
although water from the Uinta Formation, which crops out in the lower 
altitudes, seems to be consistently more saline. The ratio of indi
vidual dissolved constituents seems to be more closely related to the 
relative concentration of total dissolved solids rather than to the 
geologic source of the water. The general chemical quality of water in 
the southern Uinta Basin is shown on plate 3. 

Surface water 

Table 13 contains chemical analyses of water collected from 
streams at miscellaneous sites throughout the southern Uinta Basin. 
Only selected analyses are included in table 13. For regular 
water-quality stations on the Green, White, and Duchesne Rivers 
(stations 09307000, 09306500, and 09302000 on pl. 1, and sites 22, 21, 
and 20 on pl. 3). Additional analyses, beginning in 1950, of water from 
those sites are available in the files of the Geological Survey. 

The discharge weighted average concentrations of dissolved solids 
in the Green, White, and Duchesne Rivers at sites 22, 21, and 20, for 
the period 1964-66, respectively, were 457, 484, and 702 mg/l. Recorded 
concentrations of dissolved solids in the Green and White Rivers gener
ally are less than 1,000 mg/l throughout the year, but the concentra
tions of dissolved solids in the Duchesne River commonly exceed 1,000 
mg/l and occasionally exceed 2,000 mg/l during late irrigation and low
flow periods. 

The dissolved-solids concentrations in water samples from streams 
that head in the southern Uinta Basin ranged from 343 mg/l near the head 
of Minnie Maud Creek (site 8) to 7,240 mg/l near the lower end of Bitter 
Creek (site 18). There is a marked increase in the dissolved-solids 
concentration of water collected from downstream sites (sites 14 and 17) 
over that from upstream sites (sites 12 and 16) on Hill and Willow 
Creeks. The higher concentrations of' dissolved solids in water in the 
lower stream reaches is common to all streams sampled; it is attributed 
to inflow of saline ground water, to irrigation return flows, and to con
centration of dissolved solids by evapotranspiration of the stream water. 

In the headwater areas, where dissolved-solids concentrations are 
low, the stream water is of a calcium bicarbonate type, whereas water in 
the lower stream reaches generally contains magnesium and sodium as the 
dominant cations, and sulfate is the dominant anion. Exceptions occur 
during high runoff periods in the lower reaches of streams that drain 
the extreme western part of the study area. Because of rapid runoff 
from these relatively short drainage basins, water in the lower reaches 
is fresh and either of a mixed or calcium bicarbonate type, as indicated 
by analyses of water from Timber Canyon and Avintaquin Creeks (table 
13). 

37 

IR - 000448



Ground water 

Chemical analyses of water sampled from water wells and springs 
are given in table 14; analyses of water from oil and gas wells and 
tests are given in table 15. The dissolved-solids concentrations in 
water sampled from springs ranges from 190 mg/l at Horse Ridge Springe?) 
to 7,702 mg/l at Stinking Spring. Water from springs in the headwater 
areas of the principal streams above an altitude of about 8,000 feet 
(2,438 m) generally contains less than 1,000 mg/l of dissolved solids, 
whereas water from springs in the lower altitudes generally contains 
more than 1,000 mg/l. The high-altitude springs are near their recharge 
areas, whereas the low-altitude springs sampled are generally far re~ 
moved from their recharge areas. Therefore, water discharging from the 
high-altitude springs has had less time of travel in the aquifer system 
and less opportunity to dissolve minerals. 

The dissolved-solids concentrations in water from water wells 
(including several water-producing oil and gas tests that were .converted 
to water wells) range from 327 mg/l in well (D-13-l4) 24dba-l, which is 
the Green River Formation, to 4,480 mg/l in well U(C-4-2)5bba-2, which 
taps unconsolidated deposits near their contact with the underlying 
Uinta Formation. The high concentrations of boron, sulfate, and 
dissolved solids in water from the latter well indicate that the 
original source of a large percentage of the water is the Uinta 
Formation. 

Waters sampled from most oil and gas wells and tests were col
lected from depths of more than 1,000 feet (305 m) and generally are 
slightly saline to briny. (See table 15.) The only freshwater sampled 
from oil tests was from wells (D-11-12)14baa-l and (D..,14-20}30bab, which 
tapped the Green River Formation between depths of 635~650 and 1,883~ 
1,910 feet (194-198 and 574-582 m), respectively. These waters con~ 
tained only 619 and 818 mg/l of dissolved solids, respectively. The 
dissolved-solids concentration in water from other oil and gas wells and 
tests listed in table 15, however, ranges from 1,086 to more than 
100,000 mg/l. 

Plate 3 shows the ranges of dissolved-solids concentrations that 
can be expected from at least one aquifer in the southern Uinta Basin. 
It shows that the only areas where ~resh ground water generally is 
available are along the higher south rim of this subbasin. 

In many cases, the dissolved-solids concentrations in the ground 
water increase with depth. Consequently, even at higher altitudes where 
freshwater is obtained from springs and shallow wells, deep aquifers 
are likely to contain saline water. For example, although well 
(D-14-20)30bab produced freshwater from the Green River Formation at a 
depth of 1,883-1,910 feet (574-582 m), well (D-14-20}30ac, less than 
half a mile (0.8 km) to the southeast, produced very saline water from a 
depth of 3,790-3,820 feet (1,155-1,164 m). 
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There is no clear correlation between the chemical type of ground 
water and the geologic source of the water in the southern Uinta Basin. 
Most of the waters containing less than about 1,000 mg/l of dissolved 
solids are of the calcium bicarbonate or magnesium bicarbonate type (pl. 
3), regardless of geologic source. However, most of the freshest waters 
are from high-altitude springs that discharge from the Green River For
mation. Slightly to moderately saline waters generally are of the sodi
um bicarbonate or sodium sulfate types. Chloride is a minor constituent 
in water from water wells and springs in the area but is a major con
stituent in the very saline to briny waters from deep oil and gas wells 
and tests. 

Although not shown by Stiff diagrams on plate 3, table 15 indi
cates that a number of the more highly concentrated water samples col
lected from oil and gas wells and tests in the Uinta and Green River 
Formations, such as U(C-4-5)14dca-l, are of the sodium carbonate type. 
Similarly, three water samples from Stinking Spring had sodium and car
bonate as the principal cation and anion (table 14). All these waters 
apparently were in contact with evaporite deposits .that contain beds of 
trona, a hydrous sodium carbonate mineral. 

Chemical quality in relation to use 

Domestic and stock 

The U.S. Public Health Service (1962) has established water
quality standards for drinking water which include dissolved mineral 
constituents among other parameters. The following table lists the max~ 
imum limits recommended by the Public Health Service for some of the 
more common mineral constituents for which analyses are given in table~ 
13, 14, and 15. 

"The following chemical substances should not be present in a 
water supply in excess of the listed concentrations * * * where other 
more suitable supplies are or can be made available." (U.S. Public 
Health Service, 1962, p. 7.) 

Substance 

Chloride (Cl) 
Fluoride (F) 
Iron (Fe) 
Nitrate (N0 3 ) 

Sulfate (SO,+) 
Dissolved solids 

Recommended limit 
(milligrams per litre) 

250 
1.3 1 

.3 
45 (10 mg/l 

250 
500 

expressed as N) 

1Based on the average maximum daily air temperature of 60.7°F 
(15.9°C) at Duchesne, Utah (1968-72). 
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According to the foregoing table most of the waters in the area, 
except those from the upper reaches of streams and high-altitude 
springs, exceed the maximum limit of 500 mg/l for dissolved-solids con
centrations. The recommended limit of 250 mg/l for sulfate also is ex
ceeded in many of the water sources, and the maximum recommended limit 
of 1.3 mg/l for fluoride is exceeded in a number of sources. 

The generally poor chemical quality of water in the southern 
Uinta Basin with regard to suitability for domestic use has made it nec
essary for water suppliers in the population centers of Duchesne, Myton, 
and Pleasant Valley to import better quality water from the northern 
Uinta Basin. Water from many sources in the southern Uinta Basin may 
not be chemically suitable for drinking. 

The State of Montana (McKee and Wolf, 1963, p. 113) rates water 
for livestock on the basis of dissolved solids as follows: 

Rating 

Good 
Fair 
Poor 
Unfit 

Dissolved solids 
(milligrams per litre) 

Less than 2,500 
2,500-3,500 
3,500-4,000 

More than 4,500 

According to this rating, water from most springs, water wells, 
and upper stream reaches is suitable (but only poor to fair in many 
cases) for livestock. Water from the lower reaches of some streams, 
such as Bitter Creek (during low flow), an orifice of Stinking Spring, 
and certain oil and gas wells, may be unfit for livestock. However, 
cattle are known to drink water with more than 4,500 mg/l of dissolved 
solids where better water is not available. 

Irrigation 

Important characteristics that help to determine the chemical 
suitability of water for irrigation in arid and semiarid areas are the 
specific conductance (electrical conductivity) and sodium-adsorption 
ratio (SAR) of the water (see table 13, 14, and 15). Specific conduc
tance is' an index of dissolved-solids concentration of the water and SAR 
is an index of the ratio of sodium to other cations in the water accord
ing to the following equation: 

~= ~ 
~ca++ ; Mg++ 

where the concentrations of the ions are expressed in mi1liequiva1ents 
per litre. 
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The U.S. Salinity Laboratory Staff (1954, p. 69-81) has devised a 
method of classifying irrigation water by plotting SAR against con
ductivity of the water in the diagram shown in figure 11. The classifi
cation is based on average conditions with respect to soil texture, in
filtration rate, drainage, amount of water applied, climate, and salt 
tolerance of crops. 

According to this classification, water from the Green, White, 
and Duchesne Rivers at water-quality stations 09307000, 09306500, and 
09302000 (sites 22, 21, and 20 in table 13) and from the upper reaches 
of the streams that drain the southern Uinta Basin has a low 
sodium-medium to high salinity hazard for irrigation under average 
conditions. However, water from the lower reaches in Willow, 
Evacuation, and Antelope Creeks probably would have high to very high 
sodium and salinity hazards, except perhaps during peak runoff periods. 

Although waters from the high-altitude springs have a low sodium
medium to high salinity hazard, ground water in the lower altitudes most 
likely would have a high to very high sodium and salinity hazard as in
dicated by the analyses of water from spring (D-12-2l)19bdd~Sl and well 
U(C-4-3)9bbd-l (table 14). It is interesting to note that water from 
the only well in the southern Uinta Basin known to be drilled 
specifically for irrigation--well U(C-5-5) 34bdd-2--has a htgh salinity 
hazard but a low sodium hazard. 

Relative concentrations of boron in water also determine the 
suitability of the water for irrigation. Wilcox (1958, p. 5) has clas
sified plants as sensitive, semitolerant, and tolerant, according to 
their ability to withstand the toxic effects of various concentrations 
of boron. Irrigation water with boron in concentrations of less than 
0.3 mg/l is considered suitable for even the most boron-sensitive crops 
such as corn and legumes, whereas water with concentrations of boron in 
excess of 4.0 mg/l may be unsuitable for the most boron-tolerant plants 
such as alfalfa. 

According to tables 13 and 14, the concentrations of boron in the 
southern Uinta Basin range from 0.07 to 10.00 mg/1 in water from streams 
and 0.00 to 22.6 mg/l in water from springs and water wells. The con
centration of boron in the Duchesne River near site 20 ranged from 0.12 
to 2.99 mg/l and averaged 0.75 mg/l in 22 samples collected between 1942 
and 1958 (Iorns and others, 1964, p. 586-587). However, the boron con
centration may be somewhat lower upstream where water is diverted for 
irrigation in the southern Uinta Basin. Major contributions of boron to 
the Duchesne River come from Indian Canyon Creek, which enters the 
Strawberry River near its confluence with the Duchesne River above the 
Grey Mountain-Pleasant Valley Canal diversion, and Antelope Creek, which 
enters the Duchesne River above the Myton Townsite Canal Diversion. 
(See table 13.) 

The initial source of boron apparently is the evaporite deposits 
in the Uinta and Green River Formations. Seeps and individual springs, 
such as U(C-5-6)lcaa-Sl and S2, probably contribute most of the boron to 
the streams, and the boron content is concentrated as the streamflow is 
depleted by evapotranspiration. 
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AVAILABILITY OF WATER FOR FUTURE DEVELOPMENT 

The largest future water needs in the southern Uinta Basin most 
likely will be for development of oil-shale reserves (including related 
municipal and satellite industrial needs) in this subbasin and for sup
plementary irrigation. The amount of water needed for oil-shale devel
opment is not known, but preliminary estimates given by the U.s. Depart
ment of the Interior (1973, Table 111-5) indicate that it might range 
from about 6,000 to 9,600 acre-feet (7.5-11.8 hm3

) per year for an oil
production capacity of 50,000 barrels per day. Associated public supply 
and industrial needs could exceed 1,000 acre-feet (1.2 hm 3

) per year. 

Considerably more irrigation water will be needed in the southern 
Uinta Basin if all land classified as arable is to be placed under irri
gation. Austin and Skogerboe (1970, p. 46-49), for example, indicate 
that there are about 33,000 acres (13,355 hm2 ) of arable land on 
Pariette Bench, along the White River, and in the Green River bottom be
tween the White River and Willow Creek. Most of this land currently is 
not irrigated. At a crop requirement of 3 feet (0.9 m) per year, the 
amount of water needed to irrigate all the land would exceed 100,000 
acre-feet (123 hm 3

) per year. 

Water to meet some of the potential future needs in the southern 
Uinta Basin could be obtained by increased utilization of the water sup
ply that originates from precipitation entirely on this subbasin. De
velopment of such a supply would be deterred, however, by such factors 
as uneven time and areal distribution of the supply and generally poor 
chemical quality of the water. 

The water supply from precipitation on the southern Uinta Basin 
averaged about 3.1 million acre-feet (3,800 hm3

) annually during the 
period 1941-70. Annual runoff from this subbasin is estimated to aver
age about 134,000 acre-feet (165 hm3 ). An estimated 3.2 million acre
feet (3,947 hm 3

) of recoverable ground water is stored in the unconsoli
dated deposits and upper 100 feet (30.5 m) of saturated consolidated 
rocks in this subbasin, with an estimated average annual replenishable 
ground-water supply of about 120,000 acre-feet (148 hm 3

). Although 
these figures seem quite impressive, only a small fraction of the water 
is readily available for development. 

Runoff is highly irregular; much of it is in intermittent and 
ephemeral streams and cannot be relied on for large sustained supplies. 
The only basins in which development of large sustained supplies by reg
ulation seems possible are the Evacuation, Willow, Nine Mile, Range, and 
Avintaquin Creek basins. Estimated mean annual runoff from these basins 
totals about 55,000 acre-feet (61.7 hm 3

) per year (table 6). Reservoir 
storage of runoff from these basins would provide a supply of high
quality water for use during low-flow periods. 
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The best potential source for future large-scale development of 
ground water in the southern Uinta Basin lies in the unconsolidated al
luvial deposits along the Green, White, and Duchesne Rivers. These de
posits, where saturated, generally are less than 50 feet (15.2 m) thick 
and are of small extent. Because of their relatively high permeability, 
however, they seem capable of supporting sustained yields of more than 
100 gal/min (6.3 lIs) to large-diameter wells or infiltration systems. 
The close relation between the surface water and ground water along the 
major streams in the southern Uinta Basin, however, indicates that such 
development doubtless would affect streamflow. However, pumping water 
from the unconsolidated deposits may, by lowering the water table, help 
to reduce nonbeneficial consumptive use of water by phreatophytes. 

The bedrock formations that underlie the southern Uinta Basin are 
generally not permeable enough to support large sustained withdrawals 
(more than 500 gal/min or 31.5 lIs) from wells. Much of the Uinta For
mation is drained by the deeply incised streams that dissect it, and 
where it is saturated it yields water slowly to most wells and springs. 
The Green River Formation seems relatively permeable in the general vi
cinity of well (D-11-24)7cac-l, but data collected during this study 
failed to indicate the existence of an extensive permeable "leached 
zone" such as was reported in the Green River Formation where it under
lies the Piceance Creek Basin of Colorado just east of the Uinta Basin 
(Coffin and others, 1971). The Wasatch and North Horn Formations and 
sandstone units of the Mesaverde Group appear to be relatively permeable 
in areas of outcrop in the Range Creek area, but oil-test data indicate 
that they have low permeability in the subsurface beneath most of the 
southern Uinta Basin. 

A major problem affecting the future development of water that 
originates from precipitation in the southern Uinta Basin is the gener
ally poor chemical quality of the water. Any plan to develop fresh
water supplies for use in the lower parts of this subbasin probably 
would have to consider conveying the water from higher areas or 
desalting the water from a local source. 

FUTURE STUDIES 

The information given in this report provides a general regional 
appraisal of the water resources of the southern Uinta Basin. Consider
able detailed-study is needed on a local scale to provide information 
for better delineation of the chemical quality of the water, for refine
ment of quantitative estimates given herein, and for evaluation in 
greater detail of the best potential sources for future development. 
Additional study may also be required to provide information needed to 
m1n1m1ze the effects of oil-shale development on the water quality of 
the Colorado River system and the environment in general. 

44 
IR - 000457



Several studies that could be done in the near future are: 

1. A systematic study of the hydrologic properties of the Green 
River Formation, with emphasis on the Parachute Creek Member. 
The Parachute Creek Member contains the richest oil-shale depos
its in the area and may contain a permeable "leached zone" be
neath the shale similar to that found in the Piceance Creek Basin 
of Colorado. Such a study would require detailed examination of 
all available oil-field geophysical data, test drilling, and 
aquifer tests. 

2. A detailed study of consumptive use of water by phreatophytes 
along perennial streams such as Willow and Nine Mile Creeks. De
termination of water salvage by phreatophyte eradication or re
placement would be included in the study. Such a study would re
quire construction of observation wells and installation of 
special instruments to monitor streamflow, ground-water levels, 
evaporation, precipitation, and water quality. 

3. A qualitative evaluation of the stream-aquifer systems, espe
cially along the Duchesne River. 

4. A study to determine the feasibility of upstream regulations of 
such streams as Willow and Nine Mile Creeks to conserve the water 
of good quality that normally is lost by outflow during periods 
of high runoff. The study would include evaluation of possible 
damsites and methods to convey, distribute, and use the water. 

5. A study to determine means of minimizing the effect of oil-shale 
development on the chemical quality of the Colorado River sys
tems. Such a study would include examination of sites for sur
face disposal of spent shale and for evaporation of produced 
brines. It would also include evaluation of sites for subsurface 
injection of brines. This would require drilling of injection 
and observation wells and installation of monitoring equipment to 
determine the environmental impact and the economic feasibility 
of subsurface injection. 
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Table 10.--Records of selected water wells 

Casing depth: Depth to bottom of casing or to uppermost opening in casing. 
Water-bearing zone(a): Character of material; G. gravel; Ls, limestone; S, sand; Sh .. shale; Sa, sandstone. 
Altitude of land surface: Above mean sea level, as interpolated from U. S. Geological Survey topographic maps. 
Water level: F, well flows under unknown artesian head: figures are feet below land surface and are. reported, except for those shown to nearest tenth which were measured by the 

U. S. Geological Survey. 
Yield: Reported, rate assumed to be by pumping except (b) bailing or (f) 81;"tesian flow; drawdown assumed to be feet below static water level. 
Use: D, domestic; I, irrigation; N, industrial; S, livestock; U, unused. 
Retlarks and other data available: C, chemical analysis of water in table 14; FC, field detennination of specific conductance of the water (micromhos per em at 25°C); L, litho

. logic log in table 11. 

Location Owner 

(D-9-17)2Idca-1 U.S. Bureau of Land 
Management 

(D-9-20)20acd-l Sun Oil Co. 
(D-IO- 20) 35bbc-l U. S. Bureau of Land 

Management 

(D-IO-24)2acc-3 American Gilsonite Co. 

(D-1l-15)32dcd-1 Preston Nutter Corp. 
(D-1l-21)2Icaa-l U.S. Bureau of Land 

Management 
30bdb-l L. M. Thorne 
3lbdd-l Golden Hatch 

(D-1l-24)6dbc-1 

7eae-! 

33dcc-l 

(D-12-19) 13cad-1 
(D-12-22)34abc-l 
(D-13-14) 24dba-1 

(D-13- 21) 15ddc-1 

22aab-1 

U. S. Bureau of Land 
Management 

do 

do 

Willis Stevens 
Pan American Petroleum 

Corp. 
Willis Stevens 

do 

(D-14-lB)lbbd-l Ute Indian Tribe 

(D-14-19)3cdb-1 do 
(D-14-22) 26aca-l willis Stevens 

(D-15~20)3bab-l Ute Indian Tribe 

l2cca-1 do 

U(C-3-1)33cbc-1 
U(C-3-5)31dcd-1 

U (C-4-1) 7ccb-1 
17ccc-l 

l8dcc-l 

2Baba-l 

U(C-4-2)2cda-l 

5abb-l 
5bba-2 

13daa-2 
14bbb-1 

14bcc-l 
U(C-4-3)4daa-1 

9bbd-1 

10aba-l 
10abb-1 
10cbb-1 

11dcb-1 

l2aca-1 
l2cab-l 
l6acb~1 

U(C-4-4) 1d.a-l 

17acb .. 1 

John Uresk 
D. T. Jones 

R. J. Marti 
Ken Higley 

C. Van Tassell 

Louis Roberts 

Salt Lake Pipe Co. 

Guy Giles 
Lamar Neilson 

Alden Kynaston 
Marion Ross 

.J. E. Wilkens 
Jack Liddell 
Latter-day Saints 

Church 
John Liddell 
Roger Hicken 
Willis Shepard 

R. D. Peatress 

Robert Alred 
Wallace Pitt 
D .. Farnsworth 

D. W. Covington 

Carter OU Co. 

~ ... 

1935 22 

1952 166 
1964 5,672 

1960 31 

1951 610 

1934 
1952 

18 
711 

1962 5,950 

1962 5,840 

1936 

1961 

1961 

1961 

1964 

1960 
1959 

1960 

1964 

1967 
1969 

1949 
1951 

1945 

1948 

1950 

1945 
1935 

1969 
1954 

1957 
1953 
1966 

1946 
1953 
1948 

1945 

1945 

1964 

1961 

1951 

82 

120 

52 

40 

130 

96 
150 

108 

120 

20 
200 

36 
25 

80 

150 

108 

23 
40 

28 
65 

80 
55 
70 

250 
180 

56 

95 

40 
70 
67 

43 

715 

168 

10 

460 

610 

223 

216 

20 

52 

15 

14 

65 

60 

12 

20 
42 

16 
15 

15 

20 

91 

20 

28 
50 

33 
46 

81 
70 
56 

43 

37 

62 

Water-bearing zones (s) Water level 

48 

140 
13 3/8 1,700 

30 10 

48 
4 

350 

701 

13 3/8 1,210 
1,350 

13 3/8 1,159 

20 

6 
48 

12 

6 
4 
7 

80 

35 

18 

31 

16 
24 

15 

125 

93 

21 
5 

63 

10 
15 
63 

71 

40 

45 

37 

18 

701 

16 

15 

150 

10 

30 
20 

241 

17 

169 

2 
27 

8 
15 

7 

16 

22 

50 

m 
~ 

: 
Ls 5,295 9- -71 

S8 4,780 8b 
5,240 F 58f 

S,C 4,955 10 12- 21-60 55 

5,780 42.9 4-11-72 
Sh 5,755 300 7- -51 25b 

S8 

L8 

S,C 

S,C 

S8 

5,139 
5,190 

5,196 

5,268 

5,780 

5,505 
6,230 
8,225 

5,590 

5,600 

7,045 

6,880 
7,080 

7,440 

7,425 

S,G 5,045 
Sh 5,790 

S,C 5,182 
S 5,155 

S,C 5,185 

Sh 

S8 

C 
S,C 

Sh 
Ss 

C 
S ,C 
S8 

Sh 

S ,C 

Sh 

S,C 

5,155 

5,295 

5,180 
5,185 

5,195 
5,237 

5,245 
5,277 
5,327 

5,282 
5,280 
5,325 

5,310 

5,265 
5,291 
5,405 

5,360 

16 
F 

72 

54.9 
78 

150 

35 

10 

8-31-71 

2- -36 

9- 2-71 
4- -61 
7- -66 

4- -61 

4- -61 

2f 

175f 

68.9 8- 8-72 

80 12- -60 

52 12- -60 15b 

60 6- -64 4b 

24 

16 
10 

15 

20 

25 

8 
1.8 

16.7 
24 

10 
18 
30.7 

12 
12 
38 

31 

23 

44.8 

14 

7- -69 

4- -49 12b 
3- -51 30b 

4- -45 60b 

10- -48 15b 

6- -50 25 

4- -45 20 
3- 9-71 

5- 6-72 20b 
12- -54 8b 

11- -57 lOb 
12- -53 12 

5- 6-72 lOb 

5- -46 2 
12- -53 lOb 
12- -48 30b 

4- -45 4b 

3- -45 20b 

5- 6-72" 12b 

7- -61 lOb 

S,Sh 5,850 285 18b 

Yield 

~ ... 

50 

96 

60 

169 

10 

10 

49 

25 
16 

5 
5 

30 

4 
2 

13 

44 

" m 

~ ... 
o . . 
'" 
u 

N 

D 
S 

U 

U 
U 

U 

o 
D 

U 
D 

U 

U 

U 

U 
D 

U 

U 
D 
D 

D 
S 
D 

D 

D 
D 
D 

U 

Remarks and other data available 

Excavation at Snyder Spring; soil. 
0-6 ft: solid lime, 6-22 ft: C. 

Water reported salty; L. 
Fonner gas-produc ing well; casing 

13 3/8 in. to 168 ft; 5 in. to 
5,672 ft: C. 

Representative of several wells 
that tap alluvium of White River 
in this area: boulders, 0-22 ft; 
gravel, 22-31 ft; water from these 
wells generally is fresh and simi
lar to water in the White River. 

C. 
Blue shale, 0-610 ft. 

C, L. 

. Fonner gas-test well; casing 13 3/8 
in. to 223 ft; 9 5/8 in. to 2,207 
ft; 4l;: in. to 4.598 ft; water 
enters well through annulus be
tween 4~ and 9 5/8 in. casing: C. 

Former gas-test well; casing 13 3/8 
in. to 216 ft; 9 5/8 in. to 2.396 
ft; water enters well through 
annulus between 13 3/8 and 9 5/8 
in. casing; C. 

Abandoned mine shaft; water reported 
good; appeared to be also abandoned 
as well 9-1-71; L. 

L. 
Assumed to be water supply for oil-

test drilling; C. 
Soil, 0-6 ft; silt and gravel, 6-29 
ft; sand and coarse gravel 29-52 
ft; water reported brackish. 

Water reported· brackish; L. 

Original depth, 212 ft; temperature 
13.0 oc; FC, 7,000; L. 

L. 
Reportedly a dry hole; sand, 0-21 

ft; blue shale, 21-150 ft. 
Water reportedly contained 280 mgll 

of dissolved solids; L. 
Sandstone, 0-60 ft; shale, 60-120 
ft: water reported good. 

Temperature 10.D oC; FC, 2.200. 
Casing 8 in. to 31 ft; 6 in. 31-42 

ft; C. 
L. 
Blue clay, 0-24 ft; sand, 24-25 ft; 
water reported hard. 

L. 

Topsoil, 0-10 ft; blue shale 10-
150 ft. 

Water "very salty"; original depth. 
700 ft; L. 

L. 
Formerly reported as 4-bba-1. Ori

ginal depth, 1,120 ft; hydrograph 
in figure 10; C, L. 

Clay, 0-6 ft; shale, 6-28 ft; C. 
Boulders, gravel. and sand, 0-36 ft; 
shale and sandrock, 36-65 ft. 

L. 
Reportedly yields soft water; L. 
C, L. 

Temperature 10.Ooc; FC, 2,900; L. 
Temperature l2.0 0 Cj Fe, 2,450. 
Clay, 0-40 ft; sand and gravel, 
40-56 ft; C. 

Well reportedly goes dry in late 
winter; temperature lI.5°C; FC, 
2,750; L. 

Fe, 860; L. 
C. 
Sand and gravel, 0-62 ft; sandstone, 

62-67 ft: temperature 1O.OcC; FC, 
>B,OOO; water not used for drinking. 

Silt, 0-18 ft: gravel and cobbles, 
18-40 ft; bedrock, 40-43 ft; FC, 
720. 

well yielded briny water; plugged 
and abandoned. 

u(C 

U(C 

U(C 

utc 
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Table 10. --Records of selected water wells - Continued 

~ 
Water-bearing zone(s) Water level Yield 

~ " g ." 

~ · ~ ~2 ." :? ~ .. ~ ~ Z' " ." -£i j 
~ 

~ Location · 13 0 ; ~ . 
Remarks and other data available Owner -£i fr o~ ... . " .... .. . · ~ ~ ! ." 13 . · . " ~ ~ .- ." U ~ ~ ." " " u " Et ~ 

" .~ . ~ -£i .. · . . · i 0 
.!l "~ · . · .. · . ~ , . ~ ~ . : · !i . · !5 .<: .<: • ..... . !'l · Il ,. u u ... u .. '" '" " 

U(C-4-6)9abb-l Peatress 1948 25 20 22 5,748 16 12- -48 4 D Original depth. 120 ft but plugged 
back because it produced "very bad" 
water with gas; temperature 1l.O°C; 
FC, 1. 340; L. 

U(C-4-7) 14888-1 Pender Ranch 1947 12 12 5,875 D Temperature 9.0"e; FC, 1,050. 
l7dbc-l Sam Mott 1944 19 15 12 5,945 7 11- -44 7 D Temperature 11.0"C; FC, 660. 
35dcd-l Thomas Olsen 1948 500 6,960 84 15 U Casing pulled, well abandoned; L. 

U (C- 5- 5) 34bdd-l w. C. Foy 1960 170 169 170 6,740 F 7- -60 120 21 Water reportedly of good quality; L. 

34bdd-2 do 1961 161 65 12 6,610 300 18 Reported flow, 12 gal/min on com-
pletion; found flowing about 
rate 4-13-72; C, L. 

U (C-5-8) 25aab-l Thomas Olsen 1948 175 155 165 S. 7,599 140 7- -48 15 L. 

51 
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Table ll.--Selected drillers' logs of wells 

Altitudes are in feet above sea level {,Ir land surface at well as interpolated from U.S. Geological survey 7.\.2-min·,te topugraphic maps. 
Thickness. in feet. 
Depth, in feet below land surface. 

Mat!'!rial Thickness Depth M8terial Thickness Depth Material Thickness Depth 

(D-9-20) 20scd -1. Lug h~' Gs rne tt 
Birchell. 1952. AlL 4,780 ft. 

Topsoil 
Shale. blue 
Sandst nne, gray 
Shale. hillej interheds of brown 
shale. 

Sandstone, soft, light; salty water 
Nut reported. 

(D-9-20)27aac-1. Log by De Kalb 
Agricultural Association. 1959. 
Alt. 4 t 845 ft. 

Clay, varicolored, and silt 
Sand, fine to coarse, light green 
Limestone 
Clay, silt, and sand, light gray. 
Clay, silt, and sand, gray, green, 

and purple 
Clay, silt, and dolomite. 
Alternating shale, siltstone, and 

sandstone heds 
Shale, silty, brown, and dolomite, 
"oiln ; water at 2,720 ft 

Clay, silt, and sand, light gray. 
Limestone, gray and gray green. 
Clay. silt, and sand, light gray, 

green gray, and tan. 
Clay and ~ilt, gray, green, and tan, 
with trace ,.,f sandstone. 

Dolomite and limestone, tan 
Clay, silt, and sand, ,'reen and 

light gra" 
Silt and sand, White and light gray, 

friable and Clolitic; water bearing 
Clay, silt, and sand, gray and green, 
with trace of limestone. 

Clay, tan, dense; fossils(?). 
Clay and Silt, varicolored. 

{D-I1-21)31bdd-1. Log by c. w. 
Anderson. 1952.·Alt. 5,190 ft. 

Topsoil 
Gravel; water (salty) bearing 
Shale, dark red 
Shale, blue 
S.;tndstone, porous 

(D-1l-24)33dcc-1. Log by C. M. Erb. 
1936. Alt. 5,780 ft. 

Soil and gravel 
Limestone 
Gilsonite, low grade. 
Lime bed, fractured; water bearing. 

(D-12-22)34abc-1. Log hy Everett 
.Osborne. 1961. Alt. 6,230 ft. 

Sand, gravel, and conglomerate. 
Shale, blue gray. 
Sandstone, gray 
Shale. green and buff 

(D-13-2l)22aab-l. Lug by Everett 
0sborne. 1961. Alt. 5,600 ft. 

Topsoil 
Clay, silty, sandy. 
Sand and gravel 
Mud snd silt. hlue. 

(D-14-18) lbbd-l. Log by Uintah Basin 
Drilling Co. 1964. Alt. 7,045 ft. 

Clay and sand 
Bedrock 
Sandstone 
Shale, blue 
Shale; oil bearing. 

(D-14-19)3cdb-l. Log by Uintah Basin 
Drilling Co. 1960. Alt. 6,880 ft. 

Bedrock and clay. 
Sha Ie, gray 
Shale, gray and green 
Sand. white 
She Ie, gray and green 

(D-15-20)3bab-l. 'Log by Uintah Basin 
Drilling Co. 1960. Alt. 7,440 ft. 

Clay and rock 
Sandstone, yellow 
Sand, white 
Sandstone, yellow 
Sand, white 

U(C-4-1)7ccb-1. Log by Garnett 
Birchelt: 1949. Alt. 5,182 ft. 

Topsoil and gravel. 
Sand and gravel 
Clay, blue. 

" 13 

(..,7 

25 
I 

460 
10 
30 
30 

90 
10 

660 

1,670 
110 
210 

40 

320 
60 

280 

50 

930 
100 

75 

15 
235 
250 
198 

13 

15 
57 

8 
2 

12 
66 
24 
lB 

10 
7 

15 

14 
32 

6 
lOB 

52 

10 
26 
44 

4 
12 

7 
57 

3 
38 

3 

16 
9 

11 

3 
60 
73 

140 
165 
166 

400 
470 
500 
530 

620 
630 

1,290 

2,960 
3,070 
3,280 

3,320 

3,640 
3,700 

3,980 

4,030 

4,960 
5,060 
5,135 

15 
250 
500 
698 
711 

15 
72 
80 
82 

12 
78 

102 
120 

8 
18 
25 
40 

14 
46 
52 

160 
212 

10 
36 
80 
e4 
96 

7 
64 
67 

105 
108 

16 
25 
36 

U(C-4-1)18dcC;-1. Log by J. C. 
Zimmerman. 1945. Alt. 5,185 £t. 

Clay. yellow . 
Sand and gravel. 
Clay, blue 

U(C-1.-2)2I.:da-1. Log by Ro c)inso!1 
Drilling Co. 1950. Alt. 5,295 ft. 

Topsoi 1. 
Clay, coarse gravel, and sand. 
Gravel, coarse, boulders, and little 

clay. 
Gravel and boulders; some water. 
Sandrock 
Clay, dark yellow. 
Sandrock 
Clay, blue 
Sandrock 
Clay, blue 
Clay, blUe and red 
Clay, bl'le 
Sandrock; wa ter bearing. 
Clay. sandy, blue. 
Clay, sandy, blue, with hard shells. 
Shale, blue. 
Shale, red 
Shale, blue. 
Shale, sandy, blue 
Sandrock 
Shale, sandy, blue 
Shale, sandy., red. 
Sandrock 
Shale J sandy, blue 
Sh"ale. sandy, brown. 
Shale, sandy, blue 
Shale, sandy, brown. 
Shale, sandy, blue 
Shale. sandy, brown. 
Shale, blue. 
Shale, brown .. 
Shale, blue. 
Shale, red 
Shale, blue. 

U(C-4-2)5abb-l. Log by Klippel 
Bros. 1945. Alt. 5,180 ft. 

Topsoil, 

Clay, sandy. 
Sandstone, fine. 
Gravel, coarse; water bearing. 

U(C-4-2)5bba-2. Log by Ellery 
Grant. 1935. Alt. 5,185 ft. 

Soil, clayey 
Sand and graveli water bearing 
Clay, blue 
Sand j water bearing. 
Shale, blue. 
Sandstone, water bearing 
Shale, blue. 
Sandstone. 
S late rock 
Shale, blue. 
Unknown. 
(Well plugged back to 40-foot depth) 

UCC-4-2)14bcc-l. Log by Uintah Basin 
Drilling Co. 19'57. Alt. 5,245 ft. 

To·psoil. 
Gravel 
Sandrock 

U(C-4-3)4daa-l. Log by Uintah Basin 
Drilling Co. 1953. Alt. 5,27 ft. 

Clay 
Grave 1 and sand. 
Clay, blue 

U(C-4-3}9bbd-l. Log by Uintah Basin 
Drilling Co. 1966. Alt. 5,327 ft. 

Clay 
Clay and gravel. 
Sand and cobbles 
Slate. 
Sandrock 

U(C-4-3)lOaba-l. Log by Klippel 
Bros. 1946. All. 5,282 ft. 

Topsoil. 
Sand and gra ve 1. 
Sha Ie, blue. 
Shale, gray, with cobble rocks and 

gravel. 
Shale, blue. 
Sandstone. 
Shale, gray, rotten. 
Sandstone. 
Shale, sandy, gray 

52 

18 
60 

4 
4 
4' 

11 
2 

13 
6 
6 
5 

28 
I 
6 

11 
23 

9 
17 
41 

4 
145 

5 
15 
32 

5 
10 
11 
82 
70 
20 
15 
55 
10 
20 

5 
27 

5 
24 
99 

6 
302 

24 
8 

42 
578 

10 
8 

62 

15 
25 
15 

8 
7 

26 
22 

7 

18 
14 

6 

33 
3 
I 
I 
I 

31 

2 
20 
BO 

] 

10 

14 
18 
22 
33 
35 
48 
54 
60 
65 
93 
94 

100 
III 
134 
143 
160 
201 
205 
350 
355 
370 
402 
407 
417 
428 
510 
580 
600 
615 
670 
680 
700 

6 
13 
21 
23 

5 
32 
37 
61 

160 
166 
468 
492 
500 
542 

1,120 

10 
18 
80 

15 
40 
55 

8 
15 
41 
63 
70 

18 
32 
38 

71 
74 
75 
76 
77 

108 

U(C-4-3) 10aba-l. - Continued 
Shale, hard, with thin shells. 
Sha Ie, sandy 
Shale, blue, sticky. 
Sandstone, soft. 
Shale, blue, sticky. 
Shale, sandy 
Sha Ie, brown, hard 
Shale, blue. 
Shale, brown 

U(C-4-3)lldcb-l. Log by. Klippel 
Bros. 1945. Alt. 5,310 ft. 

TopSoil . 
Boulders and ye llow clay 
Clay, yellow 
Shale, gray. 
Shale, red 
Sha Ie, gray, crumbly 
Sha Ie, gray. 

U(C-4~3)12aca-1. Log by Klippel 
Bros. 1945. All. 5,265 ft. 

Topsoil. 
Clay, sandy, with boulders 
Clay, sandy. 
Sandstone, fine grained. 
Gravel, medium; water bearing. 
Clay, heavy. 

U(C-4-6)9abb-l. Log by Klippel 
Bros. 1948. Alt. 5,748 ft. 

Alluvium 
Sand; water bearing. 
Shale, slatey gray 
Sand, black. 
Sha Ie, sIa tey gray 
Limestone, shelly. 
Shale, slatey gray 
Sand; water bearing. 
Sand, black; water bearing 

U(C-4-7)35dcd-1. Log by Klippel 
Bros. 1948. Alt. 6,960 ft. 

Alluvium 
Sandstone, brown 
Limestone. 
Sandstone, brown 
Sandstone, gray. 
Sandstone, black; water bearing. 
Limestone. 
Shale, sandy, yellow 
Sha Ie J gray. 
Unknown. 
Sandstone, gray. 
Limestone. 
Sha Ie. sandy, ye llow 
Limestone. 
Shale, sandy, yellow 
Sandstone, red 
Shale, sandy, yellow 
Sha Ie, sandy, brown. 
Sandstone, black, hard 
Shale, bentonitic. 
Sandstone, yellow, hard. 
Shale, bentonitic. 

U(C-5-5P4bdd-1. Log by Uintah Basin 
Drilling Co. 1960. Alt. 6,740 ft. 

Sand, silty. 
Gravel and cobbles 
Not reported 

U(C-S-5)34bdd-2. Log by Uintah Basin 
Drilling Co. 1961. All. 6,610 ft. 

Soil and clay. 
Clay 
Gravel 
Clay 
Grave 1 
Clay 
Grave 1 
Sand and gravel. 
Clay 
Gravel 
Clay and sand. 
Sand .. 
Shale; oil bearing 
Rock, solid. 
Sha Ie; oil bearing 

U(C-5-8)25aab-1. Log by l(lippel 
Bros. 1948. All. 7,599 ft. 

Alluvium 
Sandstone. 
Shale, sandy, gray 
Sandstone; water bearing 
Sandstone. hard. 

7 
30 
35 

8 
2 

10 
2 

43 
5 

12 
13 
12 

5 
I 

50 

2 
12 
21 

2 
3 

22 
3 

10 
15 
17 

2 
5 
3 

43 

36 
6 
8 

18 
16 
12 
21 

. 47 

17 
3 

II 
17 
41 

8 
33 
26 
45 
45 
42 
29 

7 
12 

12 
157 

1 

20 
45 

2 
9 
4 
7 
8 
5 
5 

25 
5 
8 
4 
3 

II 

114 
40 
11 

6 
4 

115 
145 
180 
188 
190 
200 
202 
245 
250 

2 
14 
27 
39 
44 
45 
95 

2 
14 
35 
37 
40 

22 
25 
35 
50 
67 
69 
74 
77 

120 

36 
42 
50 
68 
84 
96 

117 
164 
181 
184 
195 
212 
253 
261 
294 
320 
365 
410 
452 
481 
488 
500 

12 
169 
170 

20 
65 
67 
76 
80 
87 
95 

100 
105 
130 
135 
143 
147 
150 
161 

114 
154 
165 
In 
175 
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Table .12.--Records of selected springs 

Altit':Jde of land surface: Above mean sea level as interpolated from U.S. Geological Survey topographic maps. 
Geologic source: Qay. unconsolidated deposits; Tu. Uinta Formation: Tgp, Parachute Creek Member, Green River Formation: Tw, Wasatch Formation; KTnh, North Horn Formation. 
Discharge: Rate estimated or measured (m) by U.S. Geological Survey; otherwise reported (r) by owner or user; <. less than. 
Use: D. domestic; I. irrigation; S, livestock: U. unused. 
Remarks and other data available: C, chemical analysis of water in table 14: Fe, field determination of specific conductance of the water (nlicromhos/cm at 25°C). 

Location 

(C-l0-17) 12baa-Sl 

(D-11-15) 15dbb-Sl 
(D-11-17) 20.ea-Sl 
(D-1l-18) 20eba-Sl 

(D-12- 21) 19bdd-Sl 

(D-13-14) 240db-Sl 
(D-13-19)80a-Sl 
(D-13-23) 27.ed-Sl 

(0.13-25) 130dd-Sl 

17bdh-SI 

29bab-Sl 

(D-14-14)40bd-Sl 
(D-14-19)33aod-Sl 
(D-14-22)25eae-Sl 

(D-14-24) 2leee-Sl 

(D-15-19)4bb.-Sl 

(D-15-20) 15bbd-Sl 
(D-15- 23) 36ddd-Sl 

(D-15- 25) 7bee- Sl 
(D-16-16)31.00-S1 

32dda-Sl 

(D-16-17)3e-Sl 

(D-16-18) 24bed-Sl 

(D-16- 22) 23ded- sl 

(D-17-16) 10eae-Sl 

IOcca-S1 
l5bac-Sl 

(D-17-17) 20ccc-S1 
(D-17-19) 90eo-Sl 

28bab-Sl 
(D-18-19)25ebb-Sl 
(D-18-20) 7bad-Sl 

U(C-4-6) 17ede-Sl 

U(C-4-7) 1400e-Sl, 
14bcd-S1. 

and l4bdd-Sl 
2Idaa-S! 

22ccb-SI 

U(C-4-9) 35add-Sl 

U(C-5-6) leaa-Sl 
Icaa-S2 

U(C-5-7) 12eda-Sl 
ISacd-51 

U(C-5-10)10deb-Sl 

U(C-5-12) 25aad-Sl 
U(C-7-8)lacd-Sl 
U(C-7-9) 9ded-Sl 

Name or owner 

Unknown 

do 
do 
do 

Sulphur Spring 

Pan American Oil Corp. 
Unknown 

do 

Mud Spring 

Flat Rock Spring 

Indian Spring 

Pan American oil Corp. 
CharI ie Brown Spring 
Pine Spring 

Unknown 

Secret Spring 

Flat Rock Spring 
PR Spr~ng 

Unknown 
Waldo Wilcox 

do 

Camel Rock Spring 

Pinto Springs 

Cedar Camp Spring 

Waldo Wilcox 

do 
do 

unknown 
Bolon Spring 

See ley Spring 
Unknown 
Marble Spring 

M. N. McKinnon 

Stinking Spring 

Unknown 

do 

do 

do 
do 
do 

Big Beaver Spring 

Race Track 
Ross Station Spring 
Horse Ridge Springe?) 

Altit'ude 
of. land 
surface 

(ft) 

5,420 

6,660 
5,600 
4,800 

5,335 

8,275 
6,150 
6,180 

6,475 

7,230 

1,050 

9,500 
7,120 
7,060 

6,580 

7,190 

7,240 
8,010 

1,438 
5,590 

5,430 

4,800 

7,925 

7,900 

5,040 

5,040 
5,030 

4,240 
8,400 

8,920 
8,710 
8,970 

6,030 

5,880 

6,160 

6,220 

7,515 

6,240 
6,220 
6,880 
7,450 

9,360 

8,600 
8,290 
9,770 

Geologic 
source 

Tu 

Tgp 
Tgp 
Tgp 

Tgp 

Tgp 
Tgp 
Tgp 

Tw 

Tgp 

Tgp 

Tgp 
Tgp 
Tgp 

Tgp 

Tgp 

Tgp 
Tgp 

Tgp 
Qay 

Tw 

Tgp 

Tgp 

KTnh 

KTnh 
KTnh 

KTnh 
Tgp 

Tgp 
Tgp 
Tgp 

Tu 

Tu 

Tu 

Tu 

Tu 

Tu 
Tu 
Tu 
Tu 

Tu 

Tu 
Tgp 
Tgp 

Rate 
(gal/min) 

<0.5 

<.5 
<.5 
1 

20 

.25 
<.5 

Dry 

Dry 

<.5 
4.5m .. 

10 

<.5 

. 13m 
5.6m 

.2m 
15 

lSOr 

225 

<1 

6r 

6r 
<1 

1. 7m 
5 
1m 

450r 

500 

50 

30 
60 

<l 

• 1m 

17r 
5 

Discharge 

1 Temper- I ature 
('C) 

19.5 

11.5 

8.0 

10.0 

8.5 

10.5 
11.0 

11.0 

11.5 

6.0 
S.O 
5.0 

11.0 

14.5 

8.0 

5.0 

5.0 

10.5 
9.5 

4.0 

7.5 

9.0 
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Date 

3-16-72 

3-16-72 
3-16-72 
3-16-72 

8-30-71 

8- 8-72 
4-12-72 

9- 1-71 

9- 1-71 

9- 1-71 

9- 2-71 
8- 9-65 

9-12-72 

9- 2-71 

8-31-71 
9-17-64 

9.-23-73 
4-11-72 

4-11-72 

9-25-48 

8-31-71 

7- 2-60 

4-11-72 

8-31-71 

8-31-71 
8-31-71 
8-31-71 

9- 3-71 

5-15-60 

4-10-72 

4-10-72 

4-10-72 

5-15-60 
5- 5-60 

4-10-72 

9-17-72 

8- 9-71 

Use 

U 

D,S 

Remarks and other data available 

undeveloped; probably intennittent and used by live
stock; C. 
Do. 
Do. 

Undeveloped; rises from streambed, nearby seeps 
along canyon walls; C. 

Part of flow is collected in small tank that over
flows to marshy area; entire flow is consumed by 
rushes and other vegetation in the general area; C. 

C. 
FC., 2,200. 
Undeveloped; probably intennittent and used by live

stockj C. 
Formerly used for domestic and stock supply; report ... 

edly dry in recent years. 
Reportedly dry in recent years. 

Piped to stockwatering troughs; reported to yield as 
much as 10 gal/min; C. 

G· 
Piped to two stockwatering troughS; C. 
Piped to stockwatering trough; discharge measured by 
u.S. Bureau of Land Management; C . 

Piped to stockwatering trough; C. 

Undeveloped; almost completely desiccated when visited; 
C. 

Piped to stockwatering trough; C. 
Piped to stockwatering trough; discharge measured by 
U. S. Bureau of Land Management; c. 

Piped to stockwatering trough; C. 
Flows directly to Range Creek; discharge reportedly 

increases in response to irrigation upvalley from 
spring; FC. 860. 

Piped from collector box to nearby field; owner 
measured discharge of 150 gal/min and reported the 
rate to be fairly constant throughout the year; C. 

C. 

Discharges to small ravine which appears to gain in 
flow along about a 50-foot reach; water ponded for 
stockwatering; C. 

Piped to stockwatering trough; discharge measured by 
U.S. Bureau of Land Management. 

Combined flow of (D-17-16) 10cac-Sl and lOcca-Sl 
piped to several ranch houses for culinary use: C. 

Do. 
Undeveloped; discharges from fractured rock directly 

into Range Creek; FC, 1,000. 

C. 
Ponded just below spring area for livestock watering; 

FC, 400. 
Piped to small pond; C. 
C. 
Piped to stockwatering trough; C. 

Largest of several springs diverted to fish culture 
ponds; C. 

Discharges from a number of openings into a marshy 
area on flood plain of the Strawberry River; C. 

Spring rises from streambed; sinks back into stream
bed within about half of a mUe from source; C. 

Melting snow directly above spring area when sampled; 
C. 

Undeveloped; probably used by stock; melting snow 
directly above spring area when sampled; C. 

C. 
C. 
C. 
Melting snow directly above spring; water piped to 

storage tank and hence to stockwatering trough; C. 
Piped to stockwatering trough; C . 

Has concrete headbox. 
Piped to stockwatering trough. 
Assumed to be Horse Ridge Spring from reported general 

location; c. 
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Table 13. ··Se1ected chemical 

Discharge: e, estimated; m, measured. 
Sodium' Where no value is reported for potassium Na + K has been calculated and is reported as sodium 

Milligrams 

Number Date of Temper- Discharge Silica I Calcium I Magnesium I Sodium I Potassium I Bicarbonate I Carbonate I Sulfate 
(see Stream collectj.on ature (ft 3 /s) (Si02) (Ca) (Mg) (Na) (K) (HC03) (1'1'3) (504) 

pl. 3) (OC) 

Tim.ber Canyon Creek 4-10-72 28 47 34 40 1.6 366 29 
Avintaquin Creek 4-10-72 24 43 31 56 1.8 350 60 
Indian Canyon Creek 5- 7-58 12m 34 50 59 149 52. 226 

9- 3-71 10.0 3e 27 76 140 490 7.9 948 1,000 
Sowers Creek 4-13-72 2.0 3e 39 78 72 93 5.2 439 320 

do 4-13-72 4.5 3e 28 170 170 290 8.2 549 1,200 
Ante lope Creek 3-13-72 11.0 3e 26 200 270 450 11 573 2,000 
Pariette Draw 3-16-72 7.0 10e 11 210 130 1,100 4.5 345 2,800 
Minnie Maud Creek 5- 6-58 107m 19 59 27 29 294 69 

8-27-58 1.4m 18 51 42 60 329 145 
10-12-71 9.5 .6m 18 56 44 61 1.8 350 150 

do 5- 6-58 ?llm 23 60 32 42 338 84 
6-12-58 2.0m 19 58 94 168 606 361 

10 Rock Creek 6-19-47 5.7m 26 47 28 72 270 53 
9-19-47 S . Sin 53 35 30 301 81 

11 Range Creek 4-11-72 1) .5 2·3e 20 52 60 110 .8 471 190 
12 Wil!<.lW Creek 9-27-72 19.0 2.85m 17 59 51 97 .6 396 240 

13 do 9-28-72 14.5 .25m 11 63 230 1, lOO 6.3 909 82 2,500 
14 do 9-28-72 12 .5 .Oam 10 74 230 1,100 5.7 965 61 2,500 
15 do 9- 2-71 17 .0 15 02 190 930 8.7 831 0 2,300 
16 Hill Creek 9- 2-71 17.0 2e 18 72 40 34 2.0 417 0 82 

17 do 9- 2-71 16.5 Ie 12 42 210 1,000 6.4 960 2,300 
18 Bitter Creek 4-12-72 18.5 Ie .4 330 610 990 10 410 5,000 
19 Evacua t ion Cree k 9- 2-71 25.0 .05e 15 160 160 830 8.9 400 2,500 
20 Duchesne Ri ve r (.!./) 18b 266 292 

21 White River (1/) 72 206 149 
5--4-73 7.5 700m 14 67 26 62 2.4 224 180 

22 Green River (l/). 59 189 170 
4- 6-66 9.0 8,24Om 10 46 22 39 4.1 162 120 

10- 3-66 14.0 2,91Om 5.8 77 34 80 3.5 208 266 

II Constituents are discharge-weighted averages for water years 1964-66. 
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I1nalyses of water from streams 

per litre 
Specific 

Chloride I Fluoride _I Nitrate (N03) + I Nitrate I Phosphate I Boron I Iron I Manganese I Dissolved I Hardness as CaC03 conductance Sodi.um-
(C1) (F) Nitrite (N02) (N03) (P04) (B) (Fe) (Mn) SOlidS, Calcium (ca)" Non- (micromhos/ adsorption pH 

as N (calculated) Magnesium (Mg) carbonate cm at 25°C) ratio 

5.1 371 260 0 584 1.1 8.4 
8.0 0.4 0.10 0.09 0.30 0.04 0.01 397 230 0 630 1.6 8.3 

14 2.6 2.7 806 365 0 1,180 3.4 8.1 
49 .8 1. 70 .12 10.00 .16 .05 2,270 770 0 3,090 7.7 8.0 
12 835 490 130 1,160 1.8 8.2 

48 2,180 1,100 670 2,810 3.8 8.1 
97 2.4 1. 60 .06 7.80 .05 .00 3,350 1,600 1,100 4,170 4.9 7.9 

230 1.1 7,40 .06 2.20 .02 .00 4,690 1,100 780 5,730 15 8.0 
3.5 2.3 343 258 17 570 .8 8.1 
6.0 .5 465 298 28 750 1.5 8.2 
7.8 .3 .03 .10 .03 .01 511 320 34 788 1.5 8.3 

5.0 2.2 296 282 5 65B 1.1 8.0 
15 ~.l 1,000 532 35 1,470 3.2 8.2 
80 1.0 440 232 12 513 2.1 
6.0 1.2 354 276 30 585 .8 

13 .4 .15 .12 .11 .01 .01 680 3kO 0 1,040 2.5 b.2 
9.0 G70 3uO 32 1,010 2.2 8.2 

120 4,5!='0 1,100 220 6,000 14 8.6 
120 4,580 1,100 240 5,970 14 8.4 

76 .4 .21 .15 6,50 .12 .04 4,000 940 260 5,190 13 8.3 
3.8 .1 .00 .15 .07 .07 .03 457 340 2 712 .8 8.1 

100 .3 .12 .28 5.80 .02 .02 4,150 970 180 5,250 l4 8.2 
88 1.6 .58 .00 2,flO .04 .03 7,240 3,300 3,000 7,520 7.5 8.3 
44 .3 .62 .15 .41 .03 .05 3,900 1,100 /30 4,820 II B,O 
49 702 346 154 1,003 2.2 7.9 

58 484 250 81 756 1.9 7.8 
35 .4 .20 .15 .09 499 270 91 774 1.6 8.2 
28 457 245 89 684 1.6 7.9 
18 .4 2.7 .08 356 206 73 540 1.2 7.6 
38 .4 6.3 .17 651 330 159 912 1.9 7.4 
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Table 14. --Chemical analyses of water 

Geologic source: Qay, unconsolidated deposits; Tu, Uinta Fonnation; Tgp, Parachute Creek Member, Green River Formation; Tgu, Green River Formation, 
undi\lided; Tw, Wasatch Formation; KTnh, North Horn Formation. 

Sodium: Where no value is reported for potassium, Na + K has been calculated and is reported as sodium. 

Milligrams 

Geologie Date of Temper- 5iUea I Calcium I Magnesium I Sodium I Potassium I Bi<arbon-I carbon-I Sulfate 
Location Name or owner source collect ion ature (5i02) (Ca) (Mg) (Na) (K) ate ate (504) 

(OC) (HC":l) (C03) 

(0-9 -17) 21dca-l U.S. Bureau of Land Tu 9- 3-71 II 20 16 510 2.2 467 720 
Management 

(0-10-17) 12baa-51 Unknown Tu 3-16-72 11.0 14 60 27 980 5.1 571 0 1,600 
(0- 1O-20)35bbe-1 U.S. Bureau (If Land Tgu 7 -24-64 15 .0 7.3 859 1,420 189 9.1 

Manageme,lt 
(0-11-15) 15dbb-Sl Unknown Tgp 3-1b-72 37 32 29 810 5.6 983 980 

32dcd-1 Preston-Nutter Corp. 4-11-72 22 75 100 170 2.8 726 360 

(0-11-17) 20aea-5 1 Unknown Tgp 3-16-72 75 63 1,000 690 
(0 -11-18) 20eba -5 I do Tgp 3-16-72 8.0 29 78 73 1,000 6.2 809 0 1,800 
(0-11-21)31bdd-l Golden Hatch Tgu 8-31-71 16.0 15 .7 .7 370 .9 562 65 220 
(0-11-24)6dbe-l U.S. Bureau of Land Tgu 8-26-65 12 3.2 .5 438 644 0 334 

Management 
7cac-1 do Tgu 8-26-65 12 3.2 .5 418 691 310 

(0-12-21) 19bdd-51 Sulphur Spring Tgp 8-30-71 15 1.6 .6 230 .8 353 32 150 
(0 -13 -14) 24adb -5 1 Pan American Oil Corp. Tgp 7-15-66 73 31 25 1.0 415 0 15 

24dba-1 do Tgp 7-15-66 59 29 30 1.0 366 0 20 
(0 -13 -23) 27acd -S 1 Unknown Tgp 4-12-72 10.5 17 160 200 410 7.3 576 0 1.500 
(0-13 -25) 29bab-5 I Indian Spring Tgp 9- 1-71 24 150 110 140 .7 308 0 850 

(0-14-14) 4abd-51 Pan American Oil Corp. Tgp 7-15-66 36 60 37 1.0 293 0 153 
(0-14-19)33aad-51 Charlie Brown Spring Tgp 9- 2-71 28 84 61 93 1.3 438 . 0 300 
(0 -14-22) 25eoe -5 1 Pine Spring Tgp 4-12-72 8.0 19 63 86 92 1.9 506 0 240 
(0-14-24) 21ccc -S 1 Unknown Tgp 9-13-72 10 .0 21 130 72 74 1.2 319 0 500 
(0-15-19) 4bba-51 Secret Spring Tgp 9- 2-7\ 81 130 370 390 

(0-15-20) 15bbd-Sl Flat Rock Spring Tgp 8-31-7\ \7 .0 16 57 16 24 .4 242 0 57 
(0-15-23) 36ddd-5 I PR Spring Tgp 9-17-64 8.5 17 65 36 17 302 0 94 
(D-15-25) 7bcc-Sl Unknown Tgp 9-12-72 10.5 16 74 48 36 .5 275 0 200 
(0-16-16) 32dda -S 1 Wa Ida Wi lcox Tw 4-11-72 11.0 23 58 52 66 1.0 449 0 120 
(0-16-17)3e-51 Came 1 Rock Spring Tw 9-25-48 26 70 41 73 321 0 220 

(0-16-18) 24bod-51 Pinto Springs Tgp 8-31-71 22 58 17 10 .6 248 33 
(0-\7 -16) 10<ac-5 I} Waldo Wilcox KTnh 4-11-72 23 58 54 100 1.2 483 190 

10cca-Sl, 
(0 -17 -17) 20ccc -S I Unknown KTnh 9-25-48 18 10 5.7 250 492 176 
(0 -17 -19) 28bab-S 1 Seeley Spring Tgp 8-31-7\ 6.0 15 57 16 6.4 .4 267 !3 

(0-18-19) 25cbb-51 Unknown Tgp 8-31-7\ 5.0 11 60 24 2.7 .7 297 0 29 
(0-18-20) 7bad-51 Marble Spring Tgp 8-31-71 5.0 8.3 49 10 3 . .3 .3 193 0 16 
U(C-3-5)31dcd-l D. T. Jones Tu 3-30-72 10.0 18 4.6 6.4 450 1.4 496 52 3\0 
U(C-4-2)5bba-2 Lamar Neilson Qay 5-22-72 11.5 23 400 230 620 3.9 414 0 2,900 

13daa-2 Alden Kynaston Tu 5- 7-72 14.0 23 95 34 110 3.7 411 0 280 

U(C-4-3)9bbd-1 Latter-day Saints Tu 5- 7-72 8.6 18 6.2 380 2.4 281 530 
Church 

lOcbb-l Willis Shepard Qay 5- 3-72 17 150 87 460 2.6 278 0 1,400 
12cab-l Wallace Pitt 5- 7-72 18 66 36 87 1.8 384 0 160 

U(C-4-6) 17cdc-51 M. N. McKinnon Tu 9- 3-71 11.0 15 25 140 790 7.3 761 0 1,200 
5-15-60 !3 .5 11 23 126 865 1,290 106 1,000 

U(C-4-7) 140cc-51 Stinking Spring Tu 5-18-41 \0 1.0 6.1 1,760 2.3 1,470 1,060 110 
14bcd-51 do Tu 5-18-41 12 5.6 5.5 3,220 7.0 1,990 2,580 188 
14bdd-51 do Tu 5-15-60 14.5 34 0 0 3,110 1,380 2,800 11 
21daa-Sl Unknown Tu 4-10-72 8.0 23 32 120 420 4.9 803 17 670 
22ccb-S1 do Tu 4-10-72 5.0 28 140 160 170 4.0 424 940 

U (C-4-9) 350dd-51 do Tu 4-10-72 5.0 23 86 59 23 2.0 370 0 190 
U (C-5-5) 34bdd-2 w. C. Foy 4-13-72 8.5 30 140 100 100 4.4 474 0 570 
U(C-S-6)lcaa-S1 Unknown Tu 5-15-60 10.5 22 61 125 420 988 0 682 

lcaa-S2 do Tu 5-15-60 9.5 23 63 118 437 1,020 0 670 
U (C -5-7) 12cda -5 1 do Tu 5-15-60 10.0 6.3 37 131 779 1,200 144 887 

laacd-S1 do Tu 4-10-72 4.0 45 160 180 21 5.6 467 0 780 
U(C-5-10) 10dcb-51 Big Bea\ler Spring Tu 9-11-72 7.5 13 77 33 3.4 .8 348 0 52 
U(C-7 -8) lacd-51 Ross Station Spring Tgp 8- 9-71 9.0 47 57 45 62 3.6 475 0 33 
U(C-7-9)9dcd-Sl Horse Ridge Springe?) Tgp 7-18-60 12.5 12 42 17 3.8 211 0 7.8 
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from selected springs and water wells 

per litre Specific Sad ium-

Chloride I Fl ... ·ride I NicraC, (N03) + I Nitrate I Phosphate I Boron I Iron, Manga" .. ,, Dissolved ,Hardness J Nonearbonat. conductance adsorption pH 
(C1) (f) Nitrite (ND2) ("J(!3) (P04) (B) (Fe) (Mn) solids as CaCD) hardness (micromhos / ratio 

as N' (calculated) as CaCD) cm at 25 D C) 

91 0.2 0.46 0.12 71 1,600 120 2,350 21 8.3 

210 2.1 .65 .21 90 0.04 0.00 3,190 260 4,170 26 7.9 
290 0.3 2,070 30 3,340 68 9.0 

4? 3.8 .. ' .>.4 11.0 .20 .00 2,440 200 3,410 25 8.1 

" 1,100 600 1,620 3.0 7.4 

3,580 450 21 
56 4.0 ) .hO .25 15.0 .02 .00 3,480 490 4,580 20 7.8 
9.3 .9 .01 .06 .29 .03 .02 959 5 1,490 75 8.7 

60 1. 1,170 10 1,800 60 8.2 

21 1.4 1,110 10 1,720 58 8.2 

'.3 .2 .:,11 .01) .15 .02 .00 613 6 968 39 8.5 
6.0 356 310 550 .6 7.9 
8.0 327 266 499 .8 8.2 

140 2,720 1,200 750 3,850 5.1 7.8 
33 .1 .01 .06 .06 .00 .02 1,460 830 570 1,980 2.1 7.7 

14 445 337 688 .9 8.4 
18 .2 .13 .06 .16 .04 .00 802 460 100 1,160 1.9 7.9 
29 1.4 .42 .03 .13 .03 .01 783 510 96 1,220 1'.8 7.9 
13 .3 1.60 .0' .07 .02 .00 976 620 360 1,340 1.3 7.4 

1,270 7.8 

7 .9 .1 .68 .09 .07 .01 .00 301 210 10 478 .7 7.6 
2 .8 .5 381 312 64 606 .4 7.7 

14 524 380 160 851 .8 7.5 
7.9 .3 .24 .09 .06 .00 .00 550 360 0 876 1.5 7.4 
7 .7 596 340 80 842 1.7 

2.1 .1 1.2 .28 .02 .08 .02 270 210 11 443 .3 7.4 
11 .4 .17 .09 .08 .00 .00 676 370 0 1,050 2.3 7.5 

5 .1 707 48 1,060 16 
1.4 .0 .36 .21 .00 .01 .01 242 210 405 .2 7.7 

1.6 .0 .18 .03 .01 .00 .04 276 250 5 459 .1 7.7 
1.9 .0 2.30 .03 .01 .02 .00 194 160 5 326 .1 7.8 

140 1.2 .03 .12 2.70 .02 .00 1,230 38 0 1,950 32 8.9 
84 2.3 .06 .03 9.0 1.6 .53 4,480 1,900 1,600 4,700 6.1 7.0 
21 769 380 40 1,200 2.5 7.7 

82 1.4 .17 .00 .82 .02 1,170 70 1,820 20 8.2 

94 1.0 .40 .00 .97 .05 .01 2,360 730 500 3,110 7.4 7.7 
14 ':J12 310 0 926 2.1 7.7 

140 .6 7.10 2.60 8.20 .01 .00 2,730 640 15 4,300 14 8.1 
128 2.2 7.7 2,910 576 0 3,980 16 8.5 

594 .b 12.8 4,270 28 0 6,790 146 9.3 
704 1.2 22.6 7,702 37 0 11,380 232 9.6 
668 1.3 20.0 7,320 0 0 10,700 10.1 

92 1,770 570 0 2,500 7.6 8.5 
52 1,700 1,000 660 2,230 2.3 7.9 

10 575 460 150 884 .5 7.5 
26 1.9 .04 .12 2.7 .10 .09 1,210 760 370 1,680 1.6 7.3 
41 .9 6.3 1,840 666 0 2,520 7.1 8.0 
41 1.2 6.5 1,860 642 0 2,590 7.5 8.1 

124 4.1 " .6 2,710 632 0 3,690 13 8.8 

18 2.9 .08 .00 .23 .03 .00 1,440 1,100 760 1,820 .3 8.1 
1.6 .4 .12 .03 .02 .01 .00 353 330 43 604 .1 7.4 

35 .8 1. 70 .09 .51 .01 .00 525 330 0 800 1.5 7.9 
2.8 .4 190 177 4 332 .1 7.3 
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Table 15. --Chemical analyses of water 

Ge~ll()gic S(IUrce: Tj.!;u, Green River Formation, undivided: Tw. Wasatch Formation; Km", Mesaverde ("C'oup; Km, fo1ant.:OS Shale; Jm, Morrison Formation; Je, Entrada 
sandstone: Jn, Navajo Sandstone; M. Mississippian rocks, undivided. 

Interval sampled: Depth helllw land surface. 
Source of sample: CP, ci.rculation pit; OST, drill-stem test; F, natural flow; PW, water produced with oil or gas; RL, return line; ST, swab test; Tr, 

treater; WT, wash tank; numhers in parentheses are reported or estimated water yields, in gallons per minute, at time sample was collected. 
Date of collection; P, concentratillnS are in parts per million (conversion to milligrams per liter not possible because data for density were not available). 
Slldium: Where n\1 value is reported for potassium, Na + K has been calculated and is reported as sodium. 
Specific conductance: Determined in analyses by U.S. Geological Survey, otherwise calculated frOm determined specific resistivity. 
Source of analysis: C·., Chemical and Geological J.ahoratories; GS, lJ.S. Geological Survey; OL, operator or lessee; RME, Rocky Mountain Engiheering Co.: 

UC, Utah State Chemist. 

Milligrams per litre 

Interval 
Location Operator or lessee GeLllogit.: sampled Snurce Date of Silica I Ca1ciom I Magnedum I Sodium I potassium 

source (ft) of sample collection (Si02) (Ca) (Mg) (Na) (K) 

(0-9-16) 5ddb-1 Diamond Shamr"ck Curp. Tgu 4,602- 5,747 "T 3-20-68 
15cbb-1 do Tgu 4,440- 5,180 DST 3-20-68 

(O-9-20)22cch-1 Continental Oi 1 Cu. In 17,350-17,851 DST 6-20-72 910 120 13 ,000 
M 19,350-20,053 DST 6-19-72 7,300 1,300 33,000 4,300 

27aac-l De !(alb Agricultural Tgll 2,726- 2,/80 F 4- 2-64 
Association 3,970- 4,005 

36ddc -1 Western Oi I Sha Ie Corp. Tgu 1,900- 2,822 OST 7-31-69 9.2 2.8 .8 28,500 102 
Tgu 1,900- 2,959 DST 7-29-69 9.2 4.1 1.2 28,000 104 
Tgu 1,900- 3,234 OST 7-30-69 8.6 4.1 1.2 14,600 53 
Tgu 1,900- 3,234 OST 7-31-69 12 2.0 1.2 16,600 62 

(0-10-16) llacd-l Mlluntain Fllel Supply CLl. Tgu 4,289- 4,321 DST 10- 1-64 139 67 11 ,561 118 
l6dac-l do Tgu 3,616- 3,646 DST 4- -63 395 78 2,029 105 

(D-10-17)30bbd-1 Miami Oil Prlldllcers Inc. Tgu. l,777- 3,789 OST 8-10-67 783 33 4,023 33 
Tgu 4,071- 4,116 DST 8-10-67 864 295 19,675 80 

(0-10-18) 13edb-l Mountain Fuel Supply Co. T~" 4 ,045- 4 .080 DST pl1-14-61 2,057 269 23,639 
14bbd-1 do Tgu 2,162- 2,282 DST 3-26-61 10 3.0 2,613 

Tgu 3,681- 3,746 DST P 4- 1-61 592 308 28,667 
Tgu 3,877- 3,915 rlST P 4- 2-61 987 274 26,780 
Tgu 4,231- 4,310 OST P 4- 4-61 1,918 359 21,560 

(0-10-19) 1cbd-l do Tgu 2,850- 2,875 F 10-15-63 11 10 3,449 28 
(D-lO-20)4ccb-l do Tgu 2,900- 3,000 F(120) 7- -63 6.0 2.0 1,977 5.0 

"7cdb-l do Tgu 2,070- 2;096 DST P10-16-60 11 8.0 39,367 
Tgu 3,102 - 3,142 OST 10-21-60 11 1.0 812 

Scab-l do Tgu 3,310- 3,337 OST 7-10-62 6.0 928 
Tgu 3,488- 3,514 DST 7-12-62 272 92 10,506 

(0-10-21) 16add-l Tenneco Oil Corp. Tgu 1,900- 3,520 F(125) 4- 2-64 1l .0 2 .4 785 

(0 -10 -23) 24bba - 1 Consolidated Oil ard Gas Co. Tgu At 3,066 8L 10-15-61 2 .0 1 .0 572 
(0-10 -24) 28ded-1 E1 Paso Natural Gas Co. Kmv 5,295- 5,305 ST 6-11-59 1,929 82 5,210 

32ca-l She 11 Oil Co. Tw 4,390- 4,497 DST P 1-21-62 21 11 3,068 
Kmv S,2l0- 5,303 OST P 1-28-62 304 63 10,580 
Kmv 6,187- 6,494 PW(l) P 4-30-62 648 238 7,917 
Kmv 6,570- 6,947 ST P 3 -22-62 1,040 298 6,323 

(0-11- 12) 14baa-l McCarthy Oil Co. Tgu 635- 650 F(0.5) 7-22-65 9.8 6.4 4.4 221 
(D-ll-lS)2ccc-1 Miami Oil Producers Inc. Tgll-Tw 4,148- 4,163 OST 10- 3-67 559 426 11,704 30 

(0-11-16)3bbc-l do Tgu 4,119- 4,170 OST 9-11-67 27 10 2,419 16 
Tgu 4,197- 4,218 OST 9-11-67 10 1,200 6.0 

(O-Il-24)Scaa-1 Diamond Shamrock Corp. Tgu At 1,275 F(70) 9- 6-61 13 3.6 1.5 437 1.6 
(0-11-25) 22cda-1 Continental Oil Co. Km At 6,225 8L 8- 1-61 49 78 1,500 62 
(0-12-14) 13acb-l Carter Oil C0. Kmv 8,505- 8,617 DST P 6-27-52 350 64 8,198 

Kmv 8,604- 8,789 OST P 7- 9-52 139 26 4,596 
(D -13 -23) 26acd-1 Skyline Oil ell. Tgu At 2,000 6-15-60 40.5 10.4 7.1 261 

(0-14-20)7adb-l Phillips petroleum Co. Kmv 7,080- 7,180 DST 9-17-62 8.0 2.0 1,672 
lOae Hiko Bell Mini.ng and oil Co. Tw 3,790- 3,820 F«l) 7-13-65 23 625 93 12,114 
30bah do Tgu 1,883- 1,910 SO' 7-22-63 10 7.0 274 13 

(D-15-21)22dcc-l ,\tlantic Refining Co. Tw 3,134- 3,142 OST 9-26-63 20 36 664 
Tw 3,466- 3,480 DST 9-28-63 80 36 3,766 
Kmv 5,518- 5,541 DST 10-12-63 600 109 11,643 

(0 -IS -22)36dac-1 Texaco Inc. Je 9,232- 9,349 ST(3) P 4- -60 5,115 534 28,237 

(D -15%-23) 33dea-1 do Jm-Je 8,630- 8,714 P 9- -61 5,789 454 34,077 
U(C-4-1) 13dad-1 Gulf Oil Co. Tgu 4,020- 4,080 DST 4-10-69 17 23,836 151 

Tgu 5,140- 5,306 DST 4-10-69 22 20 17 ,264 174 
U(C-4-4) 13dda-1 Carter 01 I Co. Tgu 3,281- 3,569 DST 2-23-52 1,117 

Tgu 5,871- 5,935 DST P 4-11-52 16 7.0 4,287 
16aca-1 Friar Oil Co. Tgu 2,770- 3,350 Tr P 3- -62 8.0 3.0 72,820 
l7aca-1 do Tgu 2,438- 3,582 WT P 6- 7-62 37 15,908 

l7bcd-l do Tgu 2,410- 3,408 RL 11-30-64 .0 87 49,139 
U(C-4-5) 8bdd-1 Gulf Oil Co. Tw 7.366- 8,122 PW 1-12-67 22 56 17 2,750 27 

5- 7-70 75 9 2,594 32 
10bdd-l Brinkerhoff Drilling Co. Tgu 6,335- 6,483 UST 1- 4-72 20 16 3,015 24 
l4dca-1 Friar Oil Co. Tu At 915 CP(30) P 4-19-62 10 Trace 9,868 

U(C-6-6)35bdd -1 Humble Oil and Refining Co. Tgu 3,190- 3,260 DST 11- -61 32 8.0 3,979 
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collected from oil and ga8 wells and tests 

(parts per million where P precedes date of collection) 
Specific 

I Dissolved solids J Sodium- conductance Source 
Bicarbonate I Carbonate I Sulfate I Chloride I Nitrate I Determined I Sum. of I Hardness I Noncarbonate adsorpt ion (micromhosl pH of 

(HC03) (C03) (S04) (Cl) (N03) constl.tuents as CaC03 hardness. utio cm at 2S"C) ana lys is 

49,128 131,000 es 
6,941 21,600 es 

3,300 14,000 2BO 108 6.8 es 
630 76,000 24,000 94 6.6 es 

4,000 55,900 es 

5,910 1,230 464 37,500 0.1 72,700 12 0 85,000 8.9 GS 
5,710 832 917 37,100 .1 72,200 16 0 82,000 8.8 GS 
3,830 856 35 18,600 .1 37,000 16 0 48,000 8.9 GS 
5,940 319 400 21,500 .1 41,800 11 0 54,000 8.6 GS 

561 216 17,900 30,278 8,000 8.2 CGL 
488 5,100 120 8,068 7.8 CGL 
305 2,900 5,400 13,322 7.2 eGl 

1,110 7,000 27,000 55,461 7.6 ceL 
425 3,580 38,000 67,720 67,754 7.9 eGl. 

1,342 600 26 2,549 6,840 6,462 8.6 CGL 
427 36 11,827 37,152 78,792 8.4 CGL 
878 2,798 41,280 72,551 98,200 8.1 CGL 
647 3,728 34,572 62,456 83,300 8.1 eGL 

2,452 72 1,600 2,700 9,078 12,940 8.4 CGt 
2,721 180 130 1,190 4,832 7,430 8.9 CGt 
9,150 8,520 525 45,000 98,250 97,937 108,840 9.7 CGt 
1,379 216 107 140 2,032 1,966 4,000 8.7 eGL 
1,440 228 54 296 2,486 2,221 3,330 8.8 CGL 
1,720 3,870 13,100 30,480 20,4<9 40,290 8.0 CGL 
1,480 128 14 195 .7 1,870 10 99 3,080 8.8 GS 

1,074 48 145 99 1,367 1,941 .8 8.9 at 
19 481 11,284 20,561 19,595 4.8 RME 

1,220 72 620 3,550 7,950 8,562 96 8.7 OL 
1,244 0 770 15,762 29,410 28,723 1,020 7.8 OL 

903 0 308 13 ,312 25,266 23,326 2,600 6.6 OL 
464 0 470 11,857 23,996 20,452 3,825 6.2 OL 
392 0 179 5.1 .1 603 619 34 16 942 7.8 GS 

2,769 10,576 10,900 35,559 7.9 CGt 

2,440 300 2,262 380 6,616 8.7 CGt 
2,428 300 10 100 2,822 8.9 ceL 

606 12 422 4.0 .6 1,20P 15 49 1,820 8.5 es 
375 2,900 186 5,800 7.6 OL 

1,015 2,523 11,000 26,630 6.9 ceL 
915 60 1,638 5,600 12,511 CGL 
311 423 17 1,086 7.6 UC 

964 264 2,150 140 4,714 4,711 9.3 CGt 
539 0 1,517 18,625 25 33,B99 1,944 1,496 119 48,900 7.3 es 
366 12 290 32 818 8.7 ceL 
149 12 3.0 1,065 1,966 B.4 OL 
156 14 7,579 355 11,986 8.6 OL 
107 0 5,813 14,981 33,253 7.3 Ot 
190 72 54,000 91,800 88,052 7.3 CGL 

207 16 64,000 106,800 104,438 6.3 CGL 
4,355 276 102 34,000 60,527 8.3 CGt 
2,086 204 584 25,000 44,295 8.4 CGL 
1,550 271 164 380 2,758 2,695 9.0 Ot 
1,730 251 79 5,300 10,618 10,792 8.5 at 

51,240 13,800 347 66,000 IBB,830 178,213 9.7 CGL 
4,758 7,680 228 12,600 39,220 38,796 9.6 ceL 

23,326 23,217 744 34,553 22 142,790 119,246 360 9.6 GS 
1,000 1,990 2,390 4.4 7,770 209 83 11,200 7.8 CGL 
1,000 1,774 2,300 7,276 7.8 GS 
3,221 228 72 2,560 7,521 8.7 eGt 

0 9,015 77 3,400 22,961 22,915 10.2 CGL 
5,120 675 58 2,400 9,632 9,674 8.8 CeL 
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PUBLICATIONS OF THE UTAH DEPARTMENT OF NATURAL RESOURCES, 
DIVISION OF WATER RIGHTS 

(*)-Out of Print 

TECHNICAL PUBLICATIONS 

No.1. Underground leakage from artesian wells in the Flowell area, near 
Fillmore, Utah, by Penn Livingston and G. B. Maxey, U.S. 
Geological Survey, 1944. 

No.2. The Ogden Valley artesian reservoir, Weber County, Utah, by H. E. 
Thomas, U.S. Geological Survey, 1945. 

*~o. 3. Ground water in Pavant Valley, Millard County, Utah, by P. E. 
Dennis, G. B. Maxey and H. E. Thomas, U.S. Geological Survey, 1946. 

*No. 4. Ground water in Tooele Valley, Tooele County, Utah, by H. E. 
Thomas, U.S. Geological Survey, in Utah State Eng. 25th Bienn. 
Rept., p. 91-238, pIs. 1-6, 1946. 

*No. 5. Ground water in the East Shore area, Utah: Part I, Bountiful 
District, Davis County, Utah, by H. E. Thomas and W. B. Nelson, 
U.S. Geological Survey, in Utah State Eng. 26th Bienn. Rept., p. 
53-206, pIs. 1-2, 1948. 

*No. 6. Ground water in the Escalante Valley, Beaver, Iron, and Washington 
Counties, Utah, by P. F. Fix, W. B. Nelson, B. E. Lofgren, and 
R. G. Butler, U.S. Geological Survey, in Utah State Eng. 27th 
Bienn. Rept., p. 107-210, pIs. 1-10, 1950. 

No.7. Status of development of selected ground-water basins in Utah, by 
H. E. Thomas, W. B. Nelson, B. E. Lofgren, and R. G. Butler, U.S. 
Geological Survey, 1952. 

*No. 8. Consumptive use of water and irrigation requirements of crops in 
Utah, by C. O. Roskelly and Wayne D. Criddle, 1952. 

No.8. (Revised) Consumptive use and water requirements for Utah, by W. D. 
Criddle, K. Harris, and L. S. Willardson, 1962. 

No. 9. Progress report on selected ground water basins in Utah, by H. A. 
Waite, W. B. Nelson, and others, U.S. Geological Survey, 1954. 

*No. 10. A compilation of chemical quality data for ground and surface 
waters in Utah, by J. G. Connor, C. G. Mitchell, and others, U.S. 
Geological Survey, 1958. 

*No. 11. Ground water in northern Utah Valley, Utah: A progress report for 
the period 1948-63, by R. M. Cordova and Seymour Subitzky, U.S. 
Geological Survey, 1965. 
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No. 12. Reevaluation of the ground-water resources of Tooele Valley, Utah, 
by Joseph S. Gates, U.S. Geological Survey, 1965. 

*No. 13. Ground-water resources of selected basins in southwestern Utah, by 
G. W. Sandberg, U.S. Geological Survey, 1966. 

*No. 14. Water-resources appraisal of the Snake Valley area, Utah and 
Nevada, by J. W. Hood and F. E. Rush, U.S. Geological Survey, 1966. 

*No. 15. Water from bedrock in the Colorado Plateau of Utah, by R. D. 
Feltis, U.S. Geological Survey, 1966. 

No. 16. Ground-water conditions in Cedar Valley, Utah County, Utah, by 
R. D. Feltis, U.S. Geological Survey, 1967. 

*No. 17. Ground-water resources of northern Juab Valley, Utah, by L. J. 
Bjorklund, U.S. Geological Survey, 1968. 

No. 18. Hydrologic reconnaissance of Skull Valley, Tooele County, Utah, oy 
J. W. Hood and K. M. Waddell, U.S. Geological Survey, 1968. 

No. 19. An appraisal of 
basin, Utah, by 
Survey, 1968. 

the quality of surface water in the Sevier Lake 
D. C. Hahl and J. C. Mundorff, U.S. Geological 

No. 20. Extensions of streamflow records in Utah, by J. K. Reid, L. E. 
Carroon, and G. E. Pyper, U.S. Geological Survey, 1969. 

No. 21. Summary of maximum discharges in Utah streams, by G. L. Whitaker, 
U.S. Geological Survey, 1969. 

No. 22. Reconnaissance of the ground-water resources 
mont River valley, Wayne County, Utah, by L. 
Geological Survey, 1969. 

of the upper Fre~ 
J. Bjorklund, U.S. 

No. 23. Hydrologic reconnaissance of Rush Valley, Tooele County, Utah, by
J. W. Hood, Don Price, and K. M. Waddell, U.S. Geological Survey, 
1969. 

No. 24. Hydrologic reconnaissance of Deep Creek valley, Tooele and Juab 
Counties, Utah, and Elko and White Pine Counties, Nevada, by J. W. 
Hood and K. M. Waddell, U.S. Geological Survey, 1969. 

No. 25. Hydrologic reconnaissance of Curlew Valley, Utah and Idaho, by 
E. L. BoIke and Don Price, U.S. Geological Survey, 1969. 

No. 26. Hydrologic reconnaissance of the 
Elder Counties, Utah, by Don 
Geological Survey, 1969. 

Sink Valley area, Tooele and Box 
Price and E. L. Bolke, U.S. 

No. 27. Water resources of the Heber-Kamas-Park City area, north~central 
Utah, by C. H. Baker, Jr., U.S. Geological Survey, 1970. 
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No. 28. Ground-water conditions in southern Utah Valley and Goshen Valley, 
Utah, by R. M. Cordova, U.S. Geological Survey, 1970. 

No. 29. Hydrologic reconnaissance of Grouse Creek valley, Box Elder County, 
Utah, by J. W. Hood and Don Price, U.S. Geological Survey, 1970. 

No. 30. Hydrologic reconnaissance of the Park Valley area, Box Elder 
County, Utah, by J. W. Hood, U.S. Geological Survey, 1971. 

No. 31. Water resources of Salt Lake County, Utah, by Allen G. He1y, R. W. 

No. 32. 

Mower, and C. Albert Harr, U.S. Geological Survey, 1971. 

Geology and water resources of the Spanish 
San Juan Counties, Utah, by C. T. Sumsion, 
1971. 

Valley area, Grand and 
U.S. Geological Survey, 

No. 33. Hydrologic reconnaissance of Hansel Valley and northern Rozel Flat, 
Box Elder County, Utah, by J. W. Hood, U.S. Geological Survey, 
1971. 

No. 34. Summary of water resources 
He1y, R. W. Mower, and C. 
1971. 

of Salt Lake County, Utah, by Allen G. 
Albert Harr, U.S. Geological Survey, 

No. 35. Ground-water conditions in the East Shore area, Box Elder, Davis, 
and Weber Counties, Utah, 1960-69, by E. L. Bolke and K. M •. 
Waddell, U.S. Geological Survey, 1972. 

No. 36. Ground-water resources of Cache Valley, Utah and Idaho, by L. J. 
Bjorklund and L. J. McGreevy, U.S. Geological Survey, 1971. 

No. 37. Hydrologic reconnaissance of the Blue Creek Valley area, Box Elder 
County, Utah, by E. L. Bo1ke and Don Price, U.S. Geological Survey, 
1972. 

No. 38. Hydrologic reconnaissance of the Promontory Mountains area, Box 
Elder County, Utah, by J. W. Hood, U.S. Geological Survey, 1972. 

No. 39. Reconnaissance of chemical quality of surface water and fluvial 
sediment in the Price River Basin, Utah, by J. C. Mundorff, U.S. 
Geological Survey, 1972. 

No. 40. Ground-water conditions in the central Virgin River basin, Utah, by 
R. M. Cordova, G. W. Sandberg, and Wilson McConkie, U.S. 
Geological Survey, 1972. 

No. 41. Hydrologic reconnaissance of Pilot Valley, Utah and Nevada, by 
Jerry C. Stephens and J. W. Hood, U.S. Geological Survey, 1973. 

No. 42. Hydrologic reconnaissance of the northern Great Salt Lake Desert 
and summary hydrologic reconnaissance of northwestern Utah, by 
Jerry C. Stephens, U.S. Geological Survey, 1973. 
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No. 43. Water resources of the Milford area, Utah, with emphasis on ground 
water, by R. W. Mower and R. M. Cordova, U.S. Geological Survey, 
1974. 

No. 44. Ground-water resources of the 
Elder County, Utah, by L. J. 
Geological Survey, 1974. 

lower Bear River drainage basin, Box 
Bjorkland and L. J. McGreevy, U.S. 

No. 45. Water resources of the Curlew Valley drainage basin, Utah and 
Idaho, by Claud H. Baker, Jr., U.S. Geological Survey, 1974. 

No. 46. Water-quality reconnaissance of surface inflow to Utah Lake, by 
J. C. Mundorff, U.S. Geological Survey, 1974. 

No. 47. Hydrologic reconnaissance of the Wah Wah Valley 
Millard and Beaver Counties, Utah, by Jerry C. 
Geological Survey, 1974. 

drainage basin, 
Stephens, U.S. 

No. 48. Estimating mean streamflow in the Duchesne River basin, Utah, by 
R. W. Cruff, U.S. Geological Survey, 1975. 

WATER CIRCULARS 

No.1. Ground water in the Jordan Valley, Salt Lake County, Utah, by Ted 
Arnow, U.S. Geological Survey, 1965. 

No.2. Ground water in Tooele Valley, Utah, by J. S. Gates and O. A. 
Keller, U.S. Geological Survey, 1970. 

BASIC-DATA REPORTS 

*No. 1. Records and water-level measurements of selected wells and chemical 
analyses of ground water, East Shore area, Davis, Weber, and Box 
Elder Counties, Utah, by R. E. Smith, U.S. Geological Survey, 1961. 

*No. 2. Records of selected wells and springs, selected drillers' logs of 
wells, and chemical analyses of ground and surface waters, northern 
Utah Valley, Utah County, Utah, by Seymour Subitzky, U.S. 
Geological Survey, 1962. 

*No. 3. Ground-water data, central Sevier Valley, parts of Sanpete, Sevier, 
and Piute Counties, Utah, by C. H. Carpenter and R. A. Young, U.S. 
Geological Survey, 1963. 

*No. 4. Selected hydrologic data, Jordan Valley, Salt Lake County, Utah, by 
1. W. Marine and Don Price, U.S. Geological ·Survey, 1963. 

*No. 5. S~lected hydrologic data, Pavant Valley, Millard County, Utah, by 
R. W. Mower, U.S. Geological Survey, 1963. 

*No. 6. Ground-water data, parts of Washington, Iron, Beaver, and Millard 
Counties, Utah, by G. W. Sandberg, U.S. Geological Survey, 1963. 
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No.7. Selected hydrologic data, Tooele Valley, Tooele County, Utah, by 
J. S. Gates, U.S. Geological Survey, 1963. 

No.8. Selected hydrologic data, upper Sevier River basin, Utah, by C. H. 
Carpenter, G. B. Robinson, Jr., and L. J. Bjorklund, U.S. 
Geological Survey, 1964. 

No.9. Ground-water data, Sevier Desert, Utah, by R. W. Mower and R. D. 
Feltis, U.S. Geological Survey, 1964. 

*No. 10. Quality of surface water in the Sevier Lake basin, Utah, by D. C. 
Hahl and R. E. Cabell, U.S. Geological Survey, 1965. 

*No. 11. Hydrologic and climatologic data, collected through 1964, Salt Lake 
County, Utah, by W. V. Iorns, R. W. Mower, and C. A. Horr, U.S. 
Geological Survey, 1966. 

No. 12. Hydrologic and climatologic data, 1965, Salt Lake County, Utah, by 
W. V. Iorns, R. W. Mower, and C. A. Horr, U.S. Geological Survey, 
1966. 

No. 13. Hydrologic and climatologic data, 1966, Salt Lake County, Utah, by 
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey, 
1967. 

No. 14. Selected hydrologic data, San Pitch River drainage basin, Utah, by 
G. B. Robinson, Jr., U.S. Geological Survey, 1968. 

No. 15. Hydrologic and climatologic data, 1967, Salt Lake County, Utah, by 
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey, 
1968. 

No. 16. Selected hydrologic data, southern Utah and Goshen Valleys, Utah, 
by R. M. Cordova, U.S. Geological Survey, 1969. 

No. 17. Hydrologic and climatologic data, 1968, Salt Lake County, Utah, by 
A. G. Hely, R. W. Mower, and C. A. Horr, U.S. Geological Survey, 
1969. 

No. 18. Quality of surface water in the Bear River basin, Utah, Wyoming, 
and Idaho, by K. M. Waddell, U.S. Geological Survey, 1970. 

No. 19. Daily water-temperature records for Utah streams, 1944-68, by G. L. 
Whitaker, U. S. Geological Survey, 1970. 

No. 20. Water-quality data for the Flami~g Gorge area, Utah and Wyoming, by 
R. J. Madison, U.S. Geological Survey, 1970. 

No. 21. Selected hydrologic data, Cache Valley, Utah and Idaho, by L~ J. 
McGreevy and L. J. Bjorklund, U.S. Geological Survey, 1970. 

No. 22. Periodic water- and air-temperature records for Utah streams, 
1966-70, by G. L. Whitaker, U.S. Geological Survey, 1971. 
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No. 23. Selected hydrologic data, lower Bear River drainage basin, Box 
Elder County, Utah, by L. J. Bjorklund and L. J. McGreevy, U.S. 
Geological Survey, 1973. 

No. 24. Water-quality data for the Flaming Gorge Reservoir 
Wyoming, 1969-72, by E. L. BoIke and K. M. 
Geological Survey, 1972. 

INFORMATION BULLETINS 

area, Utah and 
Waddell, U.S. 

*No. 1. Plan of work for the Sevier River Basin (Sec. 6, P. L. 566), U.S. 
Department of Agriculture, 1960. 

*No. 2. Water production from oil wells in Utah, by Jerry Tuttle, Utah 
State Engineer's Office, 1960. 

*No. 3. Ground-water areas and well logs, central Sevier Valley, Utah, by 
R. A. Young, U.S. Geological Survey, 1960. 

*No. 4. Ground-water investigations in Utah in 1960 and reports published 
by the U.S. Geological Surveyor the Utah State Engineer prior to 
1960, by H. D. Goode, U.S. Geological Survey, 1960. 

*No. 5. Developing ground water in the central Sevier Valley, Utah, by 
R. A. Young and C. H. Carpenter, U.S. Geological Survey, 1961. 

*No. 6. Work outline and report outline for Sevier River basin survey, 
(Sec. 6, P.L. 566), U.S. Department of Agriculture, 1961. 

No. 7. Relation of the deep and shallow artesian aquifers near Lynndyl, 
,Utah, by R. W. Mower, U.S. Geological Survey, 1961. 

*No. 8. Projected 1975 municipal water-use requirements, Davis County, 
Utah, by Utah State Engineer's Office, 1962. 

No.9. Projected 1975 municipal water-use requirements, Weber County, 
Utah, by Utah State Engineer's Office, 1962. 

*No. 10. Effects on the shallow artesian aquifer of withdrawing water from 
the deep artesian aquifer near Sugarville, Millard County, Utah, by 
R. W. Mower, U.S. Geological Survey, 1963. 

No. 11. Amendments to plan of work and work outline for the Sevier River 
basin (Sec. 6, P.L. 566), U.S. Department of Agriculture, 1964. 

*No. 12. Test drilling in the upper Sevier River drainage basin, Garfield 
and Piute Counties, Utah, by R. D. Feltis and G. B. Robinson, Jr., 
U.S. Geological Survey, 1963. 
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*No. 13. Water requirements of lower Jordan River, Utah, by Karl Harris, 
Irrigation Engineer, Agricultural Research Service, Phoenix, 
Arizona, prepared under informal cooperation approved by Mr. 
William W. Donnan, Chief, Southwest Branch (Riverside, California) 
Soil and Water Conservation Research Division, Agricultural 
Research Service, U.S.D.A., and by Wayne D. Criddle, State 
Engineer, State of Utah, Salt Lake City, Ut~h, 1964. 

*No. 14. Consumptive use of water by native vegetation and irrigated crops 
in the Virgin River area of Utah, by Wayne D. Criddle, Jay M. 
Bagley, R. Keith Higginson, and David W. Hendricks, through 
cooperation of Utah Agricultural Experiment Station, Agricultural 
Research Service, Soil and Water Conservation Branch, Western Soil 
and Water Management Section, Utah Water and Power Board, and Utah 
State Engineer, Salt Lake City, Utah, 1964. 

*No. 15. Ground-water conditions and related water-administration problems 
in Cedar City Valley, Iron County, Utah, February, 1966, by Jack A. 
Barnett and Francis T. Mayo, Utah State Engineer's Office. 

*No. 16. Summary of water well drilling activities in Utah, 1960 through 
1965, compiled by Utah State Engineer's Office, 1966. 

*No. 17. Bibliography of U.S. Geological Survey water-resources reports for 
Utah, compiled by Olive A. Keller, U.S. Geological Survey, 1966. 

*No. 18. 

No. 19. 

No. 20. 

No. 21. 

The effect of pumping large-discharge wells on the ground-water 
reservoir in southern Utah Valley, Utah County, Utah, by R. M. 
Cordova and R. W. Mower, U.S. Geological Survey, 1967. 

Ground-water hydrology of southern Cache Valley, Utah, by L. P. 
Beer, 1967. 

Fluvial sediment in Utah, 1905-65, A data compilation by J. C. 
Mundorff, U.S. Geological Survey, 1968. 

Hydrogeology of the eastern portion of the south slopes of the 
Uinta Mountains, Utah, by L. G. Moore and D. A. Barker, U.S. 
Bureau of Reclamation, and James D. Maxwell and Bob L. Bridges, 
Soil Conservation Service, 1971. 

Bibliography of U.S. Geological Survey water-resources reports for 
Utah, compiled by Barbara A. LaPray, U.S. Geological Survey, 1972. 
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UN 1 TED STATES DEPARTl4ENT OF THE 1 NTER 1 OR 
GEOLOG 1 CAL SURVEY 

EXPLANATI ON 

GEOLOGY 

[ Q.y I Q •• 
Unconsol idaled depos i t& 

(MuHrous sull outcrops not shown) 
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,rlJlIfI'h /lind dune sand. Both un, ($ ,,.S8 than 50 feet (15 til) thick W QUATERNARY 
IIIOlt plll..:,.._ Slre_-vlllle} "lJUV1~ lind "«;IOfluvI./ dfl'pout$ ,enf'T 
_Ily Yield lells thtlll.sc ,aI/nun (3 2 I s), but may yifl'ld /IIOre than 100 
,al 'min (6.3 Us) of 'H.ter to 'a,.,e-diameter .-,.11$ that flIP thH"1c sat 
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pl ... :fI'fJ 
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Ui'1te Forl'!'etloi'l 
Mo:u/,. "hId,. !uJrstCJnfl'. 'mrl fJnf"'rllln"d allnd.srone with ItItt'rbt"drled 
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Waler ,f!n@rally i/l sJlj/lll}' lIal,nt' to briny 

" 1. Td:, 
Green River Fon,dion 

Tgp. p.r.~~~:r~~eT~u~G~:~~ ~':~rGf~~::t?~~~\~~1v~~~tu Creek 
(Tgp on this /Up iM:ludes SOM Tgd .n Utah east of the Green River 

.nd Tgu ill Color.do) 
Formation conSIliI. of e.>itf'nllJ\.·e rh'n twdded .trala of lIhale IIlitlltont' 
lDarilltOlJ@, flne'iralneod u,,,,d.ton" and sa.. J'_IItO",~ .nd tuff, .lJXJ r TERTIARY 
mum a"r.,atf' thicknf'u In fl,_ tnap .r.a eXCt'eds 5.000 ff'@t (1,5241/1) 
Contaln. rich ",1- shalf' rf'·'f'n'f'1f (in PlJrachurf' Cr@f'k Melfbf'r) Forma 
!~..n, ,enerally y.i.eldll leu than 10 ,al'/Illn (0.63 Us) of water to 
M'f'llll and .pr ;n,lI, but reported/}' )'JeJdf'd more than 100 ;a} :/Ilin (6 3 
I's) to se\'f'ral o,il tf!'st. In thf'.ap area ThC! wa/f'r IS frf'sh in tht' 
headwahr .rf'as alon, thf' lourhf'rn marlin of the tflap .rett and i.'l 
sli'htJy slIlwt' to briny f'lIIf'whf'rt 

Tw 

Wasatch Forll.tion 
(jllapped as Green River ForMation where uposed In deep narrow canyon. 

of upper streall reache, east of the Green River) 
M3I1.'11\:e f,nt' to .wodUJl1l'lrain .. d sandstont' WIth lnterbf'd.'l of f;/,ait", 
Slll,tont'. tmd eon,JOIIfIt'r.tf'. .ltXJIllc..n ."rei/Ht thickness .n lIIap 1I,~a 
eJtCf'f'd~ 4.000 fet't (1,219 III); ,t'nf'rllll), y.elds less than jl} ,"I 111m 
"32 I .) to sprin,s ."d .. t'lls (ad and 'lIS _f'll$) , but )'It'lds .ort' 
than 100 lal min (6 3 I·,) to tWO spnn;s In tilt' arelJ lJat~T IrOlll 
spr.i.n,s if'JleTalJ,.' i. Irt',h; "'lJter from ad ttnd iall _lis l!I ah,htl)' 
sa/,nt' to hriny 

IT. 
SedilMlnhry rock., unOlvided 

IncillCie Colron For_t.on, FJa;stttlf LIIIU~.tont', North Ho,n For_tlon 
and .f"a\!f'rdf' Group (Tuscher For_tion) Conllat cfl'f'f}), of sand· 

;~::, ~:I~~e:~~:!;n~;_-::=st;:.:::"h a:;;;,~~:l t~~~e~:n?~ >- .ndT~:H:~~ous 
eludin, unIts 111 tht' subsurfllCf') uceeda 7.000 It'et ('1.134 _) Few 
sprintts disr:.har;e from these roc:lu and yi.eJd lelill thlHl one to lIt'ver.1 
~allonll Pf'I- .,inutf> 0 • .1 relit dats jndicat,. that the rock. lI/fOuld 
yi.~Jd /f'." thMl 10 ,al min (0.63 I's) of Jltltft'r to wd,vldu.1 .. t'lls 
!fatrl" fra. aprlniS (mollUy frOlJl tile Nortll Horn For_LIon) i.. frrsh 
but _ltter frOtll od lI/fid ,., _11" ,~nf'ralh· .ill vrry 'Ulline to brinY 

Approlt imate contact 

Flult 

G Isaute vein 

A 
Gt:ologic lection shown on plate 2 

..... ". U.5 hol.," •• I •••• , 251,DlO 
".1 .. , huG hn'{I1". ,.12; ""', 1112; 
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Chapter 26 

CHARACTERISTICS OF THE PR SPRING
 
TAR SAND DEPOSIT, UINTA BASIN, UTAH, USA
 

George F. Dana and Donna J. Sinks-

Abstract 

The Laramie Energy Technology Center (LETe) con
ducted a seven-corehole drilling program in the PR Spring 
tar sand deposit, southeastern Uinta Basin, Utah, during 
the summer of 1980. Three main tar sand zones in the 
southwestern and west-central portion of the deposit were 
correlated by cross sections, using six of the seven LETC 
coreholes. The saturated beds and zones are lenticular and 
discontinuous over both large and small areas. As deter
mined by the LETC cores and twenty eight previously 
drilled cores in the deposit, from one to twenty seven 
separate tar sand beds at least one foot thick of contin
uous saturation exist in the deposit, the thickest of which 
is 10.7 m (35 ft) thick. Analytical results from the LETC 
cores and the twenty eight other cores were integrated to 
further evaluate tar sand characteristics of the deposit. The 
following general trends were noted: extracted permea
bility and extracted porosity decrease down dip (north
west); oil saturation decreases to the west-southwest; and 
water saturation decreases to the east. 

INTRODUCTION 
The recent search for conventional sources of oil in the 

United States has resulted in some new discoveries being 
made, but interest in utilizing alternative sources of fuel 
has increased sharply, with emphasis on shale oil and tar 
sands. Drilling in several states, primarily Oklahoma, Texas, 
California, New Mexico and Utah, has helped in determin
ing the extent of tar sand resources in the United States 
(figure 26-1). 

Utah contains an estimated 8]% (20 billion barrels) of 
the nation's tar sand resources (figure 26-2). Six principal 
deposits account for 97% of that total. The PR Spring 
deposit, located in the southeastern portion of the Uinta 
Basin, encompasses an area of about 435 sq km (270 sq mi) 
in Uintah and Grand Counties. The PR Spring resources 
are estimated at 4.5 billion barrels (Minutes, 1980; Ritzma, 
]973). 

Tar sand deposits in the Uinta Basin have been utilized 
in the past principally for road paving (Marchant et aI., 

1974). Some small-scale experimental efforts involving 
mining and extraction in surface plants have been con
ducted, but none have been commercially successful. As 
a result of decontrol of oil prices and recent availability 
of leases for tar sands, several companies have planned or 
are designing methods to develop technology for in situ or 
surface extraction of oil from tar sands. Since most of the 
tar sand leases containing petroleum in "tar" form are 
under considerable overburden. future emphasis will be on 
in situ production or underground mining with subsequent 
surface extraction. 

During the summer of 1980 the Laramie Energy Tech
nology Center (LETe) conducted a drilling and coring 
program on the PR Spring deposit (core-holes UTS-I 
through lITS-6). The LETC-generated information was 
integrated with other available data to evaluate the deposit. 
Seven corehole drill sites were selected at varying distances 
from other coreholes which are sources of data (figure 23-3). 
Lithologic columns and stratigraphic cross sections are 
included to illustrate the nature of the saturated strata, 
including depth of burial, thickness, lateral continuity, 
porosity, permeability, and oil saturation. These data will 
hopefully offer encouragement toward the development of 
the deposit as a source of economically-producible petroleum 
products. 

GEOGRAPHIC AND GEOLOGIC SETTING 
The PR Spring deposit encompasses all or parts of 

Townships ] 2 S - 17 S and Ranges 2] E - 25 E (figure 
26-4). It is centered 241 km (J 50 mi) southeast of Salt 
Lake City, Utah, 96 km (60 mi) south of Vernal, Utah, 
113 km (70 mi) north of Moab, Utah, and 92 km (57 mi) 
southwest of Grand Junction, Colorado (Minutes, ]980). 

The Uinta Basin was formed during the Eocene Epoch 
of the Tertiary Period and presently occupies an area 129 
km (80 mi) north-south and 209 km (J 30 mi) east-west. 
The sediments in which the tar sands are presently found 
were deposited in semi-fluvial to semi-lacustrine environ
ments, closely followed by and fluctuating with a lacustrine 
environment. The rate of sedimentation in Lake Uinta was 
influenced by climatic changes. The major stratigraphic 

"Laramie Energy Technology Center, U'S. Department ofEnergy. 
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CHARACTERISTICS OF THE PR SPRING TAR SAND DEPOSIT, UINTA BASIN, UTAH, USA
 

Figure 26~1. Tarsand occurrences in the US. 

units deposited at this time were the Green River and 
Wasatch Formations. The oil-impregnated zones are found 
in the sandstones of the upper Douglas Creek Member of 
the Green River Formation (figure 26-5; Gwynn, 1977). 
The coarser sediments were derived from the surrounding 
drainage areas and the finer sediments by mechanical abrus
ion and from chemical precipitation. Great amounts of 
plankton, algae, etc., existed in this shallow, freshwater 
to slightly brackish lake, providing the organic sources of 
the kerogen in the oil shales of the basin. Oil shale and tar 
sands are occasionally interbedded in the PR Spring deposit, 
but the most common situation is for the tar sands to be 
found underlying the oil shales at intervals up to approxi
mately 200 feet. 

The source of the oil in the sandstone beds is from the 
overlying organic-bearing oil shales of the Parachute Creek 
Member of the Green River Formation (Campbell and 
Ritzma, 1980). Oil migration has probably been over com
paratively short distances because of the close proximity of 
the source and the reservoir rocks. Varying degrees of 
saturation are found in thirteen principal sandstone zones, 
which are lensing and discontinuous from area to area. 
The thickest and most numerous tar sand zones are found 
in the south-central portion of the deposit where the irn

pregnated beds range from several centimeters to 10.7 m 
(35ft) in thickness. 

The Uinta Basin is a structurally asymmetric basin with 
the steeply sloping side to the north-northeast and the 
gently sloping side to the south-southeast (Cashion, 1967). 
The west and southwest flanks have varying dips up to 12 
degrees east and northeast. Dips on the south flank of the 
basin are north-northwest 1.5°-3°, providing the gentle dip 
slopes along which hydrocarbons migrated. Subsequent 
erosion has exposed the tar sands in the walls of the princi
pal canyons in the area. This erosion also permitted the 
more volatile components of the hydrocarbons to escape 
(Ritzrna, 1973). 

CROSS SECTIONS 
Thirty four coreholes penetrated tar sand zones within 

the boundaries of the PR Spring deposit (table 26-1, figure 
26-3). Table 26-2 contains pertinent general information 
on Utah tar sand deposits (Marchant et aI., 1980), and 
table 26-3 includes analyses of six of the LETC cores. 
The seventh corehole, UTS-7, contained no tar sand. 

Two cross sections (figures 26-6 and 26-7) have been 
constructed incorporating data on six. of the seven LETC 
coreholes and information available on twenty eight other 
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330-332 (100.6-101.2) 2 (0.6) 
338-345 (103.0-105.2) 7 (2.1) 
350~360 (106.7~109.8) 10 (3.0) 
373-380 (113.7-115.9) 7 (2.1) 
383-391 (116.8-119.2) 8 (2.4) 
411-414 (125.3-126.2) 3 (0.9) 96 (29.3) 

9 Skyline Oil SWSE 6441 Gr. 254 90-159 (27.4-48.5) 17(5.18) yes 
ce.. Sweetwater 26 13S,23E (1964) (77.4) 
Cr. 26-33 

10 Utah Geol. & SE SE 6346 Gr. 202 21 22 (6.4-6.7) 1 (0.3) yes 
Min. Survey, 29 13S,23E (1935) (61.6) 44 47 (13.4-14.3) 3 (0.9) 

PR-2 51 56 (15.5-17.1) 5 (1.5) 
63 65 (19.2-19.8) 2 (0.6) 
67 68 (20.4-20.7) 1 (0.3) 
78 95 (23,8-29.0) 13 (3.9) 25 (7,6) 

11 00 SW NE SW 6210 Gr. 326 176-186 (53,7-56.7) 10 (3.01 yes 
PR·l 6 13S,24E (1893) (77.4) 192-195 (58.5-59.5) 3 (0.9) 

198-199 (60.4-60.7) 1 (0,3) 
241-247 (73.5-75,3) 6 (1,8) 
250-264 (76.2-80.5) 14 (4.3) 34 (10.4) 

12 Do N/2 SE SW 7187 Gr. 195 58 78 (17.7-23.8) 20 (6.1) yes 
PR·4 5 13S,25E (2191 ) (59.5) 

f'o,J 
f'o,J 

13 DOE/LETC 
UTS·2 

SE SE SW 
26 14S,21E 

7003 Gr. 
(2135) 

310 
(94.5) 

93-101 (28.4-30.8) 
223-224 (68.0-68,3) 

8(2.4) 
1 (0.3) 

yes 

w 235-237 (71.6-72.3) 2 (0.6) 
238-239 (72.6-72.9) 1 (0.3) 
241-244 (73.5-74.4) 1 (0.3) 13 (3.9) 

14 Geokinetics NW NE NE 6721 Gr. 300 108-111 (32.9-33.8) 3 (0.9) no 
Corehole W-14 2 14S,22E (2049) (91.5) 133-168 (40.5-51.2) 35 (10.7) 

172-300 (52.4-91.5) 38+ (11.6+) 
15 Skyline Oil SWSE 7101 Gr. 244 33 23 (10.1-71.0) 63 (19.2) yes 

Co., Sweetwater 14 14S,22E (2135) (74.4) 
Cr. 14·34 

16 Skyline Oil SE SW 7130 Gr. 3010 55-170 (16.8-51.8) 40(12.2) yes 
Co., Sweetwater 24 14S,22E (2174) (917.7) 

Cr. 24·24 
17 Skyline Oil SWNE 7162Gr. 255 43-255 (13.1~77.7) 71 (21.6) yes 

Co., Sweetwater 25 14S,22E (2184) (77.7) 
Cr. 25-32 
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Table 26-1. (continued) 

Oil impregnated beds 
Elevation Total depth Tar sand zones thickness in feet 

Map Company and Location and Township in feet in feet depth in feet (meters) Analyses 
no. well name section and range (meters) (meters) (meters) Ind. beds Total available 

18 DOE/LETC 
UTS·3 

NW NW NE 
8 14S,23E 

6693 Gr. 
(2041) 

230 
(70.1 ) 

19 21 (5.79-6.41 
25 26 (7.6-7.9) 1 (0.3) 

yes 

27 30 18.2-9.1) 3 (0.9) 
31- 36 (9.5-11.0) 5 (1.5) 
37 40 (11.3-12.2) 3 (0.9) 
49 50 (14.9-15.21 1 (0.31 
51 52 (15.5-15.9) 1 (0.3) 
78 80 (23.8-24.4) 2 (0.6l 
81 82124.7-25.0) 1 (0.3) 
83 86 (25.3-26.2) 3 (0.9) 

114 11 (34.8-35.7) 3 (0.9) 
119-120 (36.3-36.6) 1 (0.3) 
122-124 (37.2-37.81 2 (0.6) 
127-129 (38.7-39.3) 2 (0.6) 30 (9.1) 

19 Utah Geol. & 
Min. Survey 

PR·7 

SW NW NE 
14 14S.23E 

6798 Gr. 
(2073) 

212 
(64.6! 

9 12 (2.7-3.7) 
15 17 (4.6-5.2) 
21 22 (6.4-6.7) 

3 (O.9l 
2 (0.6) 
1 (0.3) 

yes 

N 24 43 (7.3-13.1) 19 (5.8) 
N 
.$lo 

83 84 (25.3-25.6) 
94-102 (28.7 -31.1) 

1 (0.3) 
3 (0.9) 

118-120 (36.0-36.6) 2 (0.6) 
184-186 (56.1-56.7) 2 (0.6) 33 (10.1) 

20 Do 
PRS·3 

SWSE 
32 14S,23E 

7387 Gr. 
(2252) 

242 
(73.8) 

23 49 (7.0-14.91 
62 65 (18.9-19.8l 

26 (7.91 
3 (0.9) 

yes 

85 94 (25.9-28.71 9 (2.7) 
96 98 (29.3-29.91 2 (0.6) 

107-110 (32.6-33.5) 3 (0.9) 
113-114 (34.5-34.81 1 (0.31 
118-120 (36.0-36.6) 2 (0.6) 
128-134 (39.0-40.9) 6 (1.8) 
140-142 (42.7-43.3) 2 (0.6) 
152-157 (46.3-47.9) 5 (1.5) 
215-216 (65.6-65.9) 1 (0.3) 
218-220 (66.5-67.1) 2 (0.6) 
234-235 (71.30-71.71 1 (0.31 63 (19.2) 

21 Texaco. Inc. 
F.C. Staines #1 

N/2 SE SW 
35 14S,23E 

7500 Gr. 
(2287) 

234 
(71.3) 

20-219 (6.1-66.8) 78 (23.8) yes 

22 U.S.G.S. 
Corehole WR·#7 

NWSW NW 
12 15S.21E 

7178 Gr. 
(2188) 

98 
(29.9) 

95 98 (29.0-29.91 3 (0.9) no 

23 DOE/LETC 
UTS-4 

SE NW NE 
21 15S,21E 

7383 Gr. 
(2251) 

445 
(135.71 

46 55 (14.0-16.8) 
56 62 (17.1-18.9) 

8 (2.4) 
6 (1.8) 

yes 

64 70(19.5-21.3) 6 (1.81 
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142-146 (43.4-44.5) 4 (1.2) 
149-162 (45.4-49.4) 13 (4.0) 
164-179 (50,0-54.61 15 (4.6) 
184-185 (56.1-56.4) 1 (0.31 
186-188 (56.7-57.3) 2 (0.6) 
200-203 (61.0-61.91 3 (0.9) 
252-255 (76.8-77.7) 3 (0,9) 
265-267 (80.8-81.4) 2 (0.6) 
290-292 (88.4-89.0) 2 (0.6) 
298-300 (90.9-91.5) 2 (0.6) 
305-311 (93.0-94.8) 6 (1.8) 
357-358 (108.8-109.2) 1 (0.3) 
360-362 (109.8-110.4) 2 (0.6) 
377-378 (114.9-115.2) 
380-381 (115.9-116.2) 

1 (0.3) 
1 (0.3) 78 (23.8) 

24 Texaco, Inc. 
R.E. Colbert #2 

SW NW NE 
26 15S,22E 

7505 Gr. 
(2288) 

335 
(102) 

20-335 (6.1-102.1) 69 (21.0) yes 

25 DOE/LETC 
UTS·5 

SWSWSE 
29 15S,22E 

7472 Gr. 
(2278) 

315 
(96) 

16- 22 (4.9-6.7) 
30 32 (9.1-9.8) 
38 40 (11.6-12.2) 

6 (1.8) 
2 (0.6) 
2 (0.6) 

yes 

74 84 (22.6-25.6) 10 (3.01 
213-217 (64.9-66.2) 3 (0.9) 
225-234 (68.6-71,3) 8 (2.4) 

IV 
IV 
C1l 

26 U.S.G.S. 
Corehole WR·#5 

SWSW SW 
34 15S,22E 

7542 Gr. 
(2299) 

103 
(31.4) 

235-238 (71.6-72.6) 
239-252 (72.9-76.8) 
253-254 (77.1-77.4) 
70 72 (21.3-22.0) 
73 88 (22.3-26.8) 
90 98 (27.4-29.9) 

3 (0.9) 
13 (4.0) 

1 (0.3) 
2 (0.6) 

15 (4.6) 
8 (2.4) 

48 (14.6) 

25 (7.6) 

no 

27 Texaco, Inc. NW NWSE 7580 Gr. 250 64 16(19.5-49.4) 73 (22.3) yes 

R.E. Colbert #1 35 15S,22E (2311) (76.2) 

28 Texaco, Inc. SW NE NE 7650 Gr. 368 23 36 (7.0-112.2) 106 (32.3) yes 

E #1 (2332) (112.2) 

29 Texaco, Inc. SWSE NW 7750 Gr. 162 22-162 (6.7-49.4) 45 (13.7) yes 

F.C. Minkler #1 11 15S,23E (2363) (49.4) 

30 Utah Geol. & 
Min. Survey 

PRS·2 

NE SE NW 
16 15S,23E 

7702 Gr. 
(2348) 

282 
(86) 

57 58 (17.4-17.7) 
61 65 (18.6-19.8) 
68- 70 (20.7-21.3) 

1 (0.3) 
4 (1,2) 
2 (0.6) 

yes 

76 82 (23.2-25.0) 6 (1.8) 
123-124 (37.5-37.8) 1 (0.3) 
126-129 (38.4-39.3) 3 (0.9) 
132-133 (40.2-40.5) 1 (0.3) 
135-138 (41.2-42.1) 3 (0.9) 
172-180 (52.4-54.9) 8 (2.4) 
193-217 (58.8-66.2) 24 (7.3) 
233-234 (71.0-71.3) 1 (0.3) 
246-247 (75.0-75.3) 1 (0.3) 
252-255 (76.8-77. 7) 3 (0.9) 58 (17.7) 
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Table 26-1. (continued) 

Oil impregnated beds 

Map 
no. 

Company and 
well name 

Location and 
section 

Township 
and range 

Elevation 
in feet 

(meters) 

Total depth 
in feet 

(meters) 

Tar sand zones 
depth in feet 

(meters) 

thickness in feet 
(meters) 

Ind. beds Total 
Analyses 
available 

31 Utah Geol. & SE NE NE 8010 Gr. 247 27 33 (8.2-10.1) 6 (1.9) 
Min. Survey 27 15S,23E (2442) (75) 36- 40 (11.0-12.2) 4 (1.2) 

PAS·1 42 52 (12.8-15.9) 10 (3.1) 
66 70 (20.1-21.3) 4 (1.2) 
74 82 (22.6-25.0) 8 (2.4) 
90-118 (27.4-36.0J 28 (8.6) 

159-182 (48.5-55.5) 23 (7.0) 
199-222 (60.7-67.7) 23 (7.0) 106 (32.4) 

32 Texaco. Inc. NE SW NE 8023 Gr. 451 76-451 (23.2-137.5) 104 (31.7) yes 
E.D. White #1 32 15S,23E (2446) (137.5) 

N 33 Texaco, Inc. SE SE SW 7660 Gr. 207 39-307 (11.9-63.1) 109 (33.2) yes 
N 
CJ) 

34 
State of UT 

B #1 
32 

NWSE SW 
15V,S, 23E (2335) 

8925 Gr. 
(63.1) 
415 24 27 (7.3-8.2) 3 (0.9) yes 

DOE/LETC 33 15%S,24E (2529) (126.5) 38 49 (11.6-14.0) 11 (3.4) 
UTS·6 88 98 (26.8-29.9) 10 (3.0) 

131-146 (39.9-44.5) 15 (4.6) 
175-178 (53.4-54.3) 3 (0.9) 
184-187 (56.1-57.0) 3 (0.9) 
272-279 (83.9-85.1) 7 (2.11 
287-296 (87.5-90.2) 9 (2.7) 
302-307 (92.1-93.6) 5 (1.5) 
314-315 (95.7-96.0) 1 (0.3) 
318-319 (97.0-97.3) 1 (0.3) 
320-321 (97.6-97.9) 1 (0.3) 
322-324 (98.2-98.8) 2 (0.6) 
326-331 (99.4-100.9) 5 (1.5) 
341-348 (104.0-106.1) 7 (2.1) 
353-354 (107.6-107.9) 1 (0.3) 
355-363 (108.2-110.7) 8 (2.4) 92 (28.0) 
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CHARACTERISTICS OF THE PR SPRING TAR SAND DEPOSIT
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Figure 26-2. Utah tar sand deposits 

Table 26-2. Characteristics of some 
major Utah tar sand deposits 

Porosity High
 
Permeability (oil extracted) High
 
Permeability (oil saturated) Low
 
Oil saturation range 0-100%
 
Water saturation Low (oil wet)
 
Oil gravity range > 966 kg/m 3 (14

0 

API)
 
Overburden range 0-610 m 10-2000 ft)
 
Surface mineable < 15%
 

coreholes (Cashion, 1981; Peterson, 1975; Peterson and 
Ritzrna, 1974; LETC files). Because it is difficult to graph
ically represent the coreholes laterally by elevations, these 
cross sections were constructed to correlate three main tar 
sand zones. The apparent dip of the tar sand zones in these 
two figures is not representative of the actual dip of the 
beds. Although a number of deep oil and gas test wells 
have been drilled in the area, data from them is insufficient 
for use in lithologic interpretation. . 

Variation in the number of individual saturated beds is 
evident from these cross sections. Correlations of three 
principal zones are indicated in figures 26-6 and 26-7, 
providing additional evidence of the discontinuous nature 

of the reservoir beds. In contrast to work in previous pub
lications (Johnson et aI., 1975b, 1975c), the correlation 
of zones one-three does not include all thinner saturated 
beds. The correlations herein are based on thicker saturated 
zones, which could actually be redesignated by the name 
"bed." However, the lithology of the saturated beds is not 
homogeneous, thus the term "zone" is used. Corehole UTS-2 
contains the least number of saturated beds of those holes 
drilled by LETC, except for the barren seventh corehole 
(UTS-7). Located in section 25, TI6S, R22E, core hole 
UT5-7 contained no apparent hydrocarbon staining. The 
southeastern limit of saturation in the PR Spring deposit 
is therefore thought to be north and east of this well loca
tion. The greatest total thickness of saturation occurs in 
core hole UTS-6 (map number 34, figure 26-3), the core
hole farthest updip among these drilled. This indicates 
that greater volumes of oil migrated updip when porosity 
and continuous permeability were sufficient in the host 
rock. 

Table 26-1 contains general information on the thirty 
four coreholes. It also lists specific beds and Zones of 
saturation, some generalized and some identified by detailed 
footages, depending upon the availability of data. The raw 
data on coreholes UTS-I-UTS-6, summarized in table 26-3, 
is available from LETC upon request. 
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HEAVY CRUDE AND TAR SANDS
 

5 mi. 

8 km. 
I 

Scale o 
I 
o 

Line of cross seclion 

12 
• Corehofe (see Table I for details) 
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19• JI! 

Gwynn, 1971 
.111. 

Figure 26-3. Corehole and cross section locations in the PR Spring deposit 

TAR SAND CHARACTERISTICS 
Figures 26-8 and 26-9 are lithologic columns of six of 

the coreholes drilled by LETe during the exploration phase 
of the research. Laboratory analyses were completed on 
these six coreholes (table 26-3). Oil saturations on each of 
the tar sand zones is represented to the right of the litho
logic columns. Every foot of core lithologically described as 

a tar sand was not necessarily analyzed, explaining the 
missing actual saturation values in figures 26-8 and 26-9. 
The zones in figures 26-6 and 26-7 were based on litho
logie descriptions and oil saturation analyses. Additional 
data on various parameters of the analyses are also found 
in table 26-3. 
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Tabie 26-3. PR Spring tar sand characteristics 

Corehole UT8-1 
Min MIIx Ay 

':n 

Corehole UT8-2 
Min Mu. Ay 

'13 

Corehole UT8-3 
Min Mox Ay 

'41 

Co,ehole UT8-4 
Min Mox Ay 

'82 

Corehole UT8-5 
Min Max Ay 

'50 

Cor~le UTS-6 
Min MIIx Ay 

'92 

PorosltY,l8turetad ......pet 
Porcsltv, utrocted . • • . . .pet 
Perm.obillty, ..lur8t8d....Md 

I'vrmeobility. extreetad....Md 

Oil 181uretlon • • . .pet pOre vol 
Weterl8turetlon... pet pOr vol 
Bulk density.l8turetad .. g/cm' 
Bulk densllY. eXlroctad .. glem' 
Groin den,lty ..••..• glem' 

2.7 16.2 9.13 
~0.4 28.7 18.22 

<0.01 298 23.98 
'36 

<0.01 376 56.6 
'33 

3.7 69.6 14.30 
7.0 62.6 21.9 

2.61 2.81 2.69 
7.10 2.50 2.28 
1.97 2.40 2.20 

4.9 16.1 11.36 
10.0 25.5 19.12 
0.03 1.8 0.58 

0.28 660 79.13 

2.3 51.9 20.51 
12.7 39.7 19.85 
2.12 2.47 2.27 
1.98 7.41 2.16 
2.65 2.70 2.68 

3.1 
8.1 

<0.01 

0.08 

3.8 
6.2 

7.03 
1.89 
2.61 

19.6 9.95 
29.2 21.60 
255 33.88 

2050 300.41 

80.9 37.85 
29.5 14.8 
2.50 2.18 
2.48 2.08 
7.77 2.66 

5.0 
6.3 

<0.01 

<0.01 

0.6 
2.3 

1.96 
1.91 
2.59 

24.9 
27.7 

1800 

2300 

43.7 
33.7 
2.45 
2.39 
2.76 

18.11 
22.14 

253.19 

453.67 

9.07 
10.05 
7.11 
2.05 
2.66 

3.8 
11.7 

<0.01 

0.05 

0.9 
5.0 

7.02 
1.83 
2.62 

23.1 
30.6 
401 

8000 

79.7 
28.7 
2.42 
2.40 
2.84 

13.79 
73.56 
57.47 

'49 
1216.86 

'49 
31.29 
10.66 
2.15 
2.05 
2.73 

0.9 
7.7 

<0.01 

<0.01 

1.3 
3.5 

1.89 
1.01 
2.58 

72.5 11.36 
33.1 24.83 

6150 351.16 

8450 858.48 

88.4 27.93 
34.4 11.38 
2.56 2.12 
2.56 1.98 
7.75 2.63 

"Number of samples analyzed. 

N 
N 
~ 

Table 26-4. Summary ofcorehole analyses 

Min Max Av 

Saturated permeability (md) 
Extracted permeability (md) 
Saturated porosity (pet) 
Extracted porosity (pet) 
Oil saturation (pet pore vol) 
Water saturation (pet pore vol) 
Saturated bulk density (g/em3 ) 
Extracted bulk density (wem3) 
Sand grain density (g/em ) 

<0.01 
<0.Q1 

0.9 
6.3 
0.6 
2.3 

1.89 
1.01 
1.97 

6150 
8450 
24.9 
33.1 
88.4 
62.6 
2.81 
2.56 
2.84 

120.03 
494.18 

12.2 
21.58 
23.48 
14.76 

2.25 
2.1 

2.60 

n
:::c 
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::0 
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HEAVY CRUDE AND TAR SANDS
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Figure 26-4. Areal extent of the PR Spring deposit with structural contours on overlying Mahogany oil shale bed 
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CHARACTERISTICS OFTHE PR SPRING TAR SAND DEPOSIT
 

A number of properties of the saturated zones have been 
determined before and after extraction of the oil. A sum
mary of the analytical data on the six LETC coreholes is 
presented in table 26-4. 

SUMMARY AND CONCLUSIONS 
Numerous tar sand beds are found in cores of the PR 

Spring deposit. Of the seven coreholes drilled by LETC in 
1980, six contained oil-bearing strata in the form of tar 
sand. The number of individual beds in the six coreholes 
ranged from two in UTS-2 to eight in UTS-6. Other cores 
from various parts of the deposit contain from one to 
27 individual beds. The most prominent beds are correlated 
into three principal zones, traceable on cross sections con
structed from core data obtained by LETC, the U.S. Geo
logical Survey, and the Utah Geological and Mineral survey. 

Table 26-5 contains four analytical parameters of four 
major Utah tar sand deposits: PR Spring, Hill Creek, Sun
nyside, and Tar Sand Triangle. The PR Spring deposit 
averages highest in extracted permeability of these four 
deposits, however oil saturation is still low to moderate 
(about 45%). Extracted porosity is similar for all four 
deposits, averaging 22.4%. The average oil saturation for 
these major deposits is 41%. The PR Spring tar sand is 
considered a "dry" sand; that is, there is very little water 
occupying pore space in the sandstone. 

These same four parameters are compared for nineteen 
coreholes in the PR Spring deposit (table 26-6). The six 

Table 26-5. Average analytical data for Utah tar sand deposits 

;z; 
0 

I 
-e 
:c 
c:: 

MAHOGANY 
LEDGE (surf.ee) 

0 
I: 

PAJv.CHUTF: 

OIl..IMPRECNATEO 
ZONE 

~hopny 

mart<cr 
(tufT) 

~opny 

oil·shale 
bod 

OR 
c:: ZONE (subsurf.Cl:) 
101 

CREE~ 

MEMBER 
> 
=: 

OOllC\.AS;z; ClUEX 
101 MEMBEll 
101 

c:: 
0 

j 

Figure 26-5. Nomenclature of beds and members of the 
Green River Formation above and below the 

contact of Parachute Creek and Douglas Creek 
Members (Peterson, 1975) 

PR Springa Hill Creekb SunnysideC Tar Sand Triangle C 

Extracted permeability md 1309 323 570 340 
Extracted porosity ' pet 24.4 22.4 23.1 19.8 
Oil saturation pet pore vol 44.8 36.6 51.8 32.2 
Water saturation pet pore vol 7.3 16.8 20.9 4.67 

aLETC files; Johnson et al., 1975a, 1975b, 1975c;Marchant et al., 1974 
bpeterson and Ritz rna, 1974 
cCampbell and Ritzrna, 1980 

Tab Ie26-6. A verage analytical data for coreholes drilled in PR Spring area 

LETC UTS 
Coreholes 
(7,13,18, 

Threemile 
Canyona 

Asphalt 
Washb 

North 
Seep RidgeC 

South 
Seep Ridged 

23,25,34) (3,4,5,6) 11,11,12) (8, 10, 19) (20,30,31) 

Extracted permeabi lity md 494.2 2855' 596 384 2218 
Extracted porosity pet 21.6 29.2 24.7 20.9 25.6 
Oil saturation 
Water saturation 

pet pore vol 
pet pore vol 

23.5 
14.8 

67.4 
6.0 

58.1 
9.1 

3B.6 
2.8 

36.5 
3.7 

aMarchant et al., 1974 
bJohnson et al., 197 Sa 
cJohnson et al., 1975b 
dJohnson et at, 1975c 
Note: The material within parentheses are map numbers on figure 26-3. 
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CHARACTERISTICS OF THE PR SPRING TAR SAND DEPOSIT
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HEAVY CRUDE AND TAR SANDS
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Figure 26-8. Lithologic columns of UTS-l through UTS-3 coreboles with oil saturation zones 
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CHARACTERISTICS OF THE PR SPRING TAR SAND DEPOSIT
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Figure 26-9. Lithologic columns of UTS4 through UTS·6 corehotes with oil saturation zones 
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HEAVY CRUDE AND TAR SANDS
 

LETC coreholes, along with coreholes from four areas of 
the deposit, are included in this table: Threemile Canyon
extreme northeast; Asphalt Wash-northeast; North Steep 
Ridge-north central; and South Steep Ridge-south central. 
By comparing the analytical data on these coreholes, the 
following general trends are evident for the PR Spring 
deposit: I) extracted permeability decreases downdip 

(northwest), with an anomalous high occurring at the 
Threemile Canyon area; 2) extracted porosity decreases 
downdip (northwest); 3) oil saturation greatly decreases 
to the west-southwest; and 4) water saturation decreases to 
the east. These are general trends; abnormally high or low 
values do occur within the deposit and are considered to 
be from anomalous saturated beds. 
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ABSTRACT 

Tar-sand, or oil-impregnated sandstone, deposits and occurrences of the Uinta Basin, Utah are summarized 
and presented. Twenty five tar-sand deposits/occurrences are reviewed with respect to geology, locations of bitumen
saturated outcrops, land ownership, physiography, bitumen-analyses, development histories, and other aspects. 
Background information on the physical setting and regional geology of the Uinta Basin is presented along with 
discussions of theories on the sources of the bitumen. Four areas--Asphalt Ridge, P.R. Spring, Hill Creek, and 
Sunnyside are presented as the principal areas containing most of the tar-sand resource. The Asphalt Ridge tar-sand 
deposit, located on the north flank of the Uinta Basin and enclosed in steeply dipping rocks of the Mesaverde Group 
(Cretaceous) and Duchesne River Formation (Eocene-Oligocene), is estimated to contain more than I billion barrels 
of oil. The P.R. Spring and Hill Creek deposits, located along the southeast margin of the basin and enclosed by 
gently dipping rocks of the Green River Formation (Eocene), are estimated to comprise a resource in excess of 4 
billion barrels of oil. The Sunnyside deposit, located along the south margin of the basin enclosed by rocks of the 
Wasatch and Green River Formations (Eocene) is the largest of the deposits, estimated to contain more than 5 billion 
barrels of oil. 

The remaining 21 areas discussed are scattered along the northern and southwestern margins of the basin. 
Along the northeastern side of the basin lies the Raven Ridge, Cow Wash, Rimrock, Spring Hollow, and Upper Kane 
Hollow deposits. The Chapita Wells and Pariette deposits, located in the central part of the basin are contained in 
rocks of the Uinta Formation (Eocene), but may be related to near-vertical faults and fractures. Deposits along the 
southwestern side of the Uinta Basin that may be genetically related to the Sunnyside deposit include Argyle Canyon, 
Minnie Maud Creek, Ninemile Canyon, and Willow Creek. The Whiterocks deposit, along the north basin margin 
is unique because it occurs in the Navajo Sandstone of Jurassic age. The Daniels Canyon deposit, located just outside 
of the western margin of the basin, is associated with fractures in Paleozoic rocks. The Thistle and Oil Hollow 
deposits, located at the extreme western end of the basin, are contained in oolitic limestone of the Paleocene Flagstaff 
Limestone and the Green River Formation, respectively. 

IV 
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INTRODUCTION 

Background 

As part of an effort to assess the commercial potential of Utah's solid hydrocarbon deposits, the University 
of Utah Engineering Experiment Station initiated a project in 1985 with support from the Department of Community 
and Economic Development, Community Impact Board, to analyze aspects of tar-sand deposits of the Uinta Basin 
of northeastern Utah (figure I). The Utah Geological Survey (UGS) later became involved in the effort in order to 
summarize available geological information on Uinta Basin tar-sand deposits. Often referred to as "bituminous 
sandstones" or "oil-impregnated rock," tar sands are found throughout the Uinta Basin in rocks ranging in age from 
Permian to Tertiary. It has been estimated that the tar-sand deposits of Utah contain roughly 25 billion barrels of 
bitumen in-place (Ball Associates Ltd., 1964). When compared to estimates of proven United States crude-oil 
reserves of 25.9 billion barrels, this represent a significant fossil energy resource (U. S. Department of Energy, 1993). 

Tar-sand deposits in 24 states, which contain a resource estimated at 54 billion barrels (figure 2), have been 
documented by Ball Associates Ltd. (1964) and Kuuskraa and others (1984). Moreover, Kuuskraa and others (1984) 
and Campbell (1975a) estimated that tar-sand deposits in Utah contain between 40 and 95 percent of the total tar
sand resource in the United States. The Uinta Basin contains roughly half of Utah's tar-sand resource, consisting 
of 27 tar-sand deposits (figure 3; table I). 

The Uinta Basin is among the nations' most hydrocarbon-rich basins, it has produced over 377 million 
barrels of oil and more than 988 billion cubic feet of nonassociated gas (Utah Division of Energy, 1991). Rocks 
of Paleozoic, Mesozoic, and Cenozoic age in the basin have produced commercial quantities of oil and gas. In 
addition to tar sand, some unique, solid hydrocarbons, such as gilsonite, oil shale, ozokerite, wurtzilite, tabbyite, 
albertite, and native asphalt are found within the Uinta Basin (Barb, 1944). Gilsonite had been recognized and was 
in production in the eastern Uinta Basin by the late 1800s. By the early 1900s, several attempts had been made to 
produce oil shale, and ozokerite was produced from the Soldier Summit area (Robinson, 1916). Early oil exploration 
in the basin was concentrated in the vicinity of well-exposed outcrops of tar sand (Covington, 1964). 

Development of Uinta Basin tar sands on a large scale has never proceeded past the demonstration stage, 
although advancement of recovery technologies has continued. As new technologies evolved that were applicable 
to tar-sand development, they were generally tested in the Uinta basin. As a result, much literature on tar-sand 
recovery from government, academic, and private company research has been published over the last 20 years 
(Campbell and Ritzma, 1979; Dana, 1983). The technology base for the tar-sand industry has improved based on 
the experience of Canadian tar-sand operators. With the success of the Canadian tar-sand industry, renewed interest 
has occurred in the Utah deposits. The availability of adequate and secure supplies of comparatively cheap 
conventional petroleum has been related to interest in possible tar-sand development in Utah since the early 1950s. 

Previous Work 

Due to its extensive hydrocarbon resources, the Uinta Basin has been the subject of numerous geological 
investigations. Literature on the tar-sand deposits of the Uinta Basin, however, has been somewhat descriptive 
and repetitious of earlier work. Some earliest reconnaissance surveys of the Uinta Basin tar-sand deposits are 
Covington (1963) where he reviewed the known bituminous sandstone and limestone deposits in Utah and Covington 
(1964) where he described the bituminous sandstones in the Uinta Basin. Ritzma (1979) prepared the most 
comprehensive compilation of tar-sand deposits in Utah. This work presented the general extent of each deposit and 
included a map with location, stratigraphic position, lithology, size, and indicated grade of each deposit. This 
publication superseded two earlier maps by Ritzma (1968 and 1973). Campbell and Ritzma (1979) provided more 
detailed descriptions of some major tar-sand deposits in Utah; however, this also was essentially a presentation of 
previously published work. 

Although known of for nearly a century, workers for the most part have done only reconnaissance studies 
on most tar-sand deposits of the Uinta Basin. Spieker (1930) prepared the first detailed study of the geology of the 
Uinta Basin that addressed aspects of the tar-sand deposits. Spieker described in detail the bituminous sandstones 
at Asphalt Ridge, near Vernal. Bradley (1931), referred to tar-sand deposits and associated geological features in 
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VI 

Table 1. Summary of tar-sand resources of the Uinta Basin (after Ritzma, 1979 and 1987) 

DEPOSIT FORMATION(S) IN WHICH DOMINANT RANGE OF RESOURCE ESTIMATE 
DEPOSIT OCCURS LITHOLOGIES (millions of barrels) 

ARGYLE CANYON Green River Fm. Sandstone, Siltstone, 100 - 125 * 
Limestone 

ASPHALT RIDGE Mesaverde Fm. - Duchesne Sandstone, Siltstone 1 ,148 - 1 ,173 ** 
River Fm. 

CHAPITA WELLS Uinta Fm. Sandstone 7.5 - 8 * 
COTTONWOOD-JACKS CANYON Green River Fm. Sandstone, Siltstone 80 - 100 
COW WASH Green River Fm. Sandstone, Conglomerate 
DANIELS CANYON Oquirrh Fm. Limestone 100 - 125 * 
HILL CREEK Green River Fm. Sandstone, Siltstone 6.5-10* 
LAKE FORK Duchesne River Fm. Sandstone 
LlTTLEWATER HILLS Duchesne River Fm. Sandstone, Conglomerate 10- 20 * 
NINE MILE CANYON Green River Fm. Sandstone, Siltstone 5 - 10* 
P.R. SPRING Green River Fm. Sandstone, Siltstone 4,250 ** 
PARlETTE Uinta Fm. Sandstone, Siltstone 12-15* 
RAVEN RIDGE Green River Fm. Sandstone, Siltstone 125 - 150 * 
RIM ROCK Wasatch Fm. - Green River Fm. Sandstone 30 - 35 * 
SPRING BRANCH Duchesne River Fm. Sandstone, Conglomerate 1.5 - 2 * 
SUNNYSIDE Wasatch Fm. - Green River Fm. Sandstone, Siltstone 5,200 - 5,850 ** 
TABIONA Currant Creek Fm. - Duchesne Sandstone 4.6 * 

River Fm. 
THISTLE Green River Fm. Sandstone, Limestone 
WHITEROCKS Navajo Ss. Sandstone 125 - 140 ** 
WILLOW CREEK Green River Fm. Sandstone, Siltstone, 20 - 25 * 

Limestone 
* Ritzma, H.R., 1979, Oil-impregnated rock deposits of Utah, Utah Geological and Mineral Survey Map 47, scale 1:100,000,2 sheets 
** Ritzma, H.R., 1987, Utah Tar Sands in Hollander, J.M., editor, Annual Review of Energy Annual Reviews Inc., p. 286-355 
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the Uinta Basin. Holmes and others (1948) studied the Sunnyside deposit in detail, and mapped bitumen-saturated 
outcrops within the Wasatch and Green River Formations. Their interpretations were general, but their work provided 
a framework that could be used in later studies. Crawford (1949) was one of the first to describe or speculate on 
the origin of the bituminous material in the Uinta Basin. Bass (1964), and Covington (1964) studied the solid 
hydrocarbons and bituminous sandstones of the Uinta Basin. Wiley (1967) studied the petrology of the oil
impregnated sandstone at P. R. Spring. Byrd (1967) studied the geology and its relationship to the oil-impregnated 
sandstones at P. R. Spring, and Clem (1984) investigated the development potential of the P. R. Spring deposit. 
Cashion (1967) studied the geology and fuel resources of the P. R. Spring area. Jacob (1969) measured some 
stratigraphic sections at the Sunnyside deposit as part of a study of delta facies in the Green River Formation. 

Barb (1944) discussed bituminous deposits in the basin and possible future uses. Kayser (1966) produced 
physical and chemical data on tars from the basin. Wood and Ritzma (1972) determined the elemental composition 
of Utah tar sands from many of the deposits in the Uinta Basin. Reservoir characteristics and reserves for many of 
the deposits have been published by various authors. Some of these are Marchant and others (1974), Byrd (1970), 
Peterson (1975), Peterson and Ritzma (1974), Johnson and others (1975a), Johnson and others (l975b), Kayser 
(1966), and Holmes and Page (1956). 

PHYSICAL ENVIRONMENT 

Physiography 

The Uinta Basin is an elongated east-west trending asymmetrical basin, roughly elliptical in shape. It 
measures about 130 miles (209 km) long by about 100 miles (161 km) wide, and the surface area covers more than 
9,000 square miles (23,310 km) The topographic axis of the basin lies 10 to 15 miles (16-24 km) south of its 
structural axis (Hansen, 1963). Fluvial processes have been predominant in the basin during the Quaternary and are 
responsible for its present configuration. 

Stokes (1977) defined the physiographic basin based on its topographic form and shape. This included the 
flatter, less eroded central parts of the basin and divided the rest of the geographic basin into two physiographic 
provinces, which he called the Book Cliffs-Roan Plateau and the Marginal Benches subsection of the Uinta 
Mountains (figure 4). The Book Cliffs-Roan Plateau province is an area with rugged topography, with strata of 
Cretaceous and Tertiary age that rise gradually southward to elevations of 8,000 to 10,000 feet (2,438-3,048 m) then 
terminate abruptly at south-facing cliffs. Drainages are deeply incised forming benchlike mesas and steep-walled 
canyons 500 to 1,000 feet (152-304 m) deep and as much as a I mile (l.6 km) wide. The Marginal Benches of the 
Uinta Mountains are benchlike remnants of old erosional surfaces that merge with the more rugged mountains to the 
north and the adjacent lowlands of the basin to the south. For purposes of this report, the Uinta Basin is defined 
to include the Uinta Basin proper, the Book Cliffs, Roan Plateau, and the southern part of Stokes' s Marginal Benches 
subsection. 

The Uinta Basin is a topographic basin in the sense that the surrounding regions are higher. The altitude 
of the land surface at the basin's lowest point on the Green River is about 4,300 feet (1,310 m) above sea level. 
The central portion of the present-day basin ranges in elevation generally between 5,000 and 6,000 feet (1,524-1,829 
m). The Marginal Benches to the north commonly achieve elevations as much as 7,000 feet (2,133 m), while 
elevations along the southern margin range from 5,700 to over 9,000 feet (1,737-2,743 m). Because of the deep 
dissection by the drainage systems, differences in elevation of 1,000 feet (300 m) or more can occur over short 
distances. 

The network of channels and tributaries that drain the basin define its physiographic boundary. Smaller 
rivers drain into the Green River. These streams, with headwaters on the highest parts of the dissected uplands to 
the north and east, cross the basin to enter either the Duchesne River or the White River. The Duchesne River, with 
headwaters in the Uinta and Wasatch Mountains, flows eastward and enters the Green River near Ouray, Utah. Its 
tributaries, the Uinta River, and the Whiterocks River drain the western parts of the Basin. The White River flows 
west, draining the eastern parts of the basin and also enters the Green River near Ouray, Utah. 

Trellis drainage patterns are common; some areas of the basin have intense canyon-development and 
entrenched meanders. Each drainage varies widely in discharge and is flash-flood prone. In the southern part of 
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the basin, some streams (such as Hill Creek and Willow Creek) are direct tributaries to the Green River. These 
tributaries flow into the Green River, the main drainage of the basin, which flows southward through a deep gorge 
named Desolation Canyon. 

Climate 

The overall climate of the Uinta Basin is moderate with respect to temperature, and arid to semiarid with 
respect to precipitation. Much of the basin is arid with precipitation less than ten inches (25 cm) annually. The 
higher-altitude margins of the basin receive from 12 to 16 inches (30-41 cm) of precipitation annually, while the 
nearby Uinta and Wasatch Mountains often receive more than 40 inches (102 cm) annually (Richardson and others, 
1981). The marginal lands of the basin are semiarid and support pinyon-juniper forests. Lower lands are arid 
supporting primarily desert-shrubs. The basin proper is characterized by warm summers, cold winters, and relatively 
low precipitation. Average precipitation for the watershed as a whole is probably about 25 inches (63 cm), which 
falls mainly as snow at higher altitudes (Clark, 1957; Marsell, 1964; Richardson and others, 1981). 

In the middle of the Uinta Basin, daily and seasonal temperature range is wide, relative humidity is low, 
and evaporation is rapid. Summers are extremely hot and dry with occasional short-duration, localized 
thunderstorms. Winter is generally cold and dry with little snowfall. Typical of deserts, diurnal temperatures have 
a wide range, due to the rapid radiation at night from the dry earth to the atmosphere. Daily July temperatures 
average near 70°F (21°C), with a maximum of 108°F (42°C) reported. Daily January temperatures average about 
14 OF (-10°C) with minimums as low as -40°F (-40°C) (Marsell, 1964). 

GEOLOGY 

Regional Setting 

The Uinta Basin is a geographic and a structural basin that is a subdivision of the Colorado Plateau Province 
(figure 4). The basin is bounded on the west and northwest by the High Plateaus Province and eastern slopes of the 
Wasatch Mountains. The Uinta Mountains form the north boundary. The eastern boundary is generally taken to be 
the Douglas Creek arch, which separates the Uinta Basin from the Piceance Creek basin of western Colorado. The 
basin is bounded to the south by the Book Cliffs and Roan Plateau. 

Geologic History 

A number of workers have described Uinta Basin geology and energy potential in detail. Comprehensive 
discussions are found in Bruhn and others (1986), Fouch (1975), Hansen (1963), Johnson (1992), Osmond (1965), 
Osmond and others (1968), Picard (1955), Porter (1963), Ritzma (1972), Ryder and others (1976), Tissot and others 
(1978), and Wells (1958). The complex history of the Uinta Basin region records seven episodes of development 
as defined by major changes in depositional processes, subsidence patterns, structural controls, and basin geometry. 
These episodes have allowed the region to accumulate a sequence of Precambrian to Recent sediments, resting upon 
Precambrian crystalline basement (Osmond, 1965). Johnson (1992) summarized these seven episodes as: (1) 
Precambrian basement development, (2) Cambrian through Middle Devonian passive margin development, (3) Late 
Devonian through early Late Mississippian western orogenic influences, (4) mid-Late Mississippian through early 
Early Permian Rocky Mountain orogenic influences, (5) late Early Permian through Early Jurassic orogenic 
influences, (6) a Middle Jurassic through early Early Cretaceous western thrusting episode, and (7) late Early 
Cretaceous through late Eocene basin evolution. The present-day basin developed during the last period. 

Most of the present structural features of the area are of Laramide age (Late Cretaceous to Early Tertiary) 
or younger. In general terms the Paleozoic and Mesozoic rocks of the area are predominantly marine and 
continental-margin sequences, with tectonic- and eustatic-induced transgressive-regressive cycles. During the Late 
Cretaceous the Sevier orogenic belt was active and sediment transport was primarily to the east and south (Bruhn 
and others, 1983). In latest Cretaceous the dominant east-west tectonic and sedimentation patterns shifted to north
south in response to the rapid uplift of the Uinta Mountains. The sea had retreated from central Utah and the 
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thrusting to the west had resulted in deposition of coalescing alluvial fans and marginal marine sediments. The area 
had low to moderate relief for an interval of time during late Late Cretaceous, preceding Uinta Basin development 
(Franczyk and others, 1992). Formation and subsidence of the basin were contemporaneous with the uplift of 
adjacent highlands, the San Rafael Swell, Uinta Mountains, and Wasatch Range of Utah, the Sierra Madre Park uplift 
in Colorado and Wyoming, the Park, Sawatch, Douglas Creek arch, and White River uplifts in Colorado, and the 
reactivation of the Uncompaghre uplift in Utah and Colorado. Subsidence curves by Johnson (1992) suggest that 
the Uinta Basin formed as a consequence of tectonic and sedimentary loading. Rapid subsidence and sedimentation 
in the basin began in the Early Tertiary. The fluvial-alluvial sandstone architecture of lenticular sandstone and shale 
sequence suggests relatively high subsidence rate. These deposition patterns were dominant in the Early Tertiary 
but gave way to lacustrine sedimentation by Eocene time. 

The Uinta Basin was occupied by a series of lakes of varying sizes during the Paleocene and most of the 
Eocene. Formations accumulated in and around ancestral Lake Uinta. These lakes existed for about 35 million years 
and underwent many fluctuations leading to a complex interfingering of fluvial, deltaic, and lacustrine deposits 
(Picard and High, 1972). The depositional axis of the Uinta Basin occurs a few miles south of the structural axis, 
along which is the most continuous section of lacustrine rocks (Osmond, 1965; Ryder and others, 1976). Alluvial 
and lacustrine sediments in the deeper parts of the basin, adjacent to the Uinta Mountains, were as much as 21,000 
feet (6,000 m) thick. Up to 12,000 feet (3,600 m) of these sediments are of Paleocene and Eocene age. In Eocene 
and Early Oligocene time an additional 1,200 feet (360 m) of sediment was deposited adjacent to early sediments. 
This brings the thickness of early Tertiary sediments in the deepest part of the basin to about 22,000 feet (5,500 m) 
(Osmond, 1965). Tertiary through Upper Cretaceous rocks (exposed on the flanks of the basin) characterize the 
surface geology of the basin (figure 5). 

Development of the Uinta Basin proper essentially ended in the late Eocene or early Oligocene. Some 
additional uplifting of the region has occurred since the middle Miocene (Gable and Hatton, 1983; Nelson and 
Weisser, 1985). 

Structure 

Structurally the basin is a simple asymmetric syncline, and is not highly deformed. Figure 6 is a structure 
map contoured on the Colton/Wasatch Formation (or equivalent units), showing the asymmetry ofthe basin (Osmond, 
1965). Dips on the southwest and southeast flanks range from a few degrees to 15°; dips on the north flank are 
between 10° and 35°. A northwest structural trend is common throughout the southeastern and eastern parts of the 
basin, possibly reflecting the buried older Uncompahgre and Paradox trends (figure 7). This is manifested in 
northwest plunging anticlinal folds and the gilsonite dikes found in the basin. A dominant west-east structural trend 
is found in the central part of the basin, possibly showing a relationship to the Uinta Mountains. A regional fracture 
system, the Duchesne fault system trends east-west and roughly parallels the trend of the Uinta Mountains. 
Numerous faults compose the Duchesne fault system, displacement across the zone is not large. The north flank is 
highly complex with major faulting, steep to overturned beds, and multiple successive unconformities that allow 
youngest Eocene sediments to lie unconformable on Precambrian sediments (Ritzma, 1971). 

Stratigraphy 

The uppermost Cretaceous and Tertiary strata in the Uinta Basin have been the subject of extensive 
investigations ranging from detailed studies of specific strata to regional treatises on sedimentation. Summaries of 
pre-Uinta Basin stratigraphy are found in Osmond (1965), Picard (1985), Clem (1985), Hintze (1988), and Sanborn 
(1977). A sedimentary succession of Paleozoic and Mesozoic rocks (figure 8) is found on the northern and western 
flanks of the Uinta Basin and exposed in areas surrounding the basin. It is reasonable to project these under the 
basin. This study will deal largely with the sediments deposited in the Uinta Basin proper. 

Cretaceous sedimentary rocks crop out along the margins of the Uinta Basin. Cretaceous units found in the 
region are the Mancos Shale and the Mesaverde Group. The Mancos Shale intertongues from east to west with the 
overlying Mesaverde Group. The Mesaverde Group was deposited in fluvial, deltaic, and shallow marine 
environments during the final marine regression of the Creataeous sea. A basin-wide unconformity marks the 
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transition from deposition associated with the Cretaceous sea to deposition associated with the Uinta Basin. The 
unconformity is represented by slight angular discordance and basal conglomerates. Alluvial and fluvial deposition 
followed this hiatus on a basin-wide scale. The continual thrusting to the west had resulted in the deposition of 
extensive coalescing alluvial fans that prograded eastward. These alluvial fan facies broadly graded into an extensive 
alluvial braid-plain depositing the Current Creek Formation, North Horn Formation, and Wasatch Formation. The 
rising Uinta Mountains, San Rafael Swell, and Uncompahgre uplift supplied the alluvial sediments. These formations 
can be characterized as clastic wedges of alluvium derived from source areas undergoing rapid uplift and erosion 
(Ryder and others, 1976; Isby and Picard, 1985). These upper Cretaceous to lower Eocene formations consist of 
variegated sandstone, mudstone, and minor limestone. 

The Tertiary stratigraphy of the Uinta Basin is complex; numerous lithostratigraphic units have been 
defined and correlated within the basin. The treatment of the stratigraphy follows a more or less conventional 
systematic description of the named units, this in itself is difficult since the lateral relationships between units are 
as much a factor as are the vertical relationships. The general stratigraphy of the Uinta Basin based on Ryder and 
others (1976) is diagrammatically shown in figure 9. Terminology usage involves the designated facies and members 
of the Green River Formation and conventional names for other formations (Bradley, 1931; Dane, 1954; Dane, 1955; 
Picard, 1959; Cashion and Donnell, 1974). Ryder and others (1976) and Fouch and others (1992) dispensed with 
conventional names for the Green River Formation, using a terminology based on a depositional environment 
classification for the siliciclastic and carbonate sediments that accumulated in the basin. 

In early Tertiary to late early Tertiary time the Uinta Basin became a topographic basin and lakes occupied 
the depositional basin (Isby and Picard, 1985). A complicated nomenclature has developed for the lakes that 
occupied the basin, but generally the name Lake Uinta is appropriate. Beginning of Green River Formation 
deposition was marked by a relatively rapid growth of Lake Uinta to its maximum size. Clastic deposition around 
the periphery of this lake continued, depositing the Wasatch Formation (Ryder and others, 1976). The lacustrine 
environment usually was restricted to the interior of the basin, where accommodation exceeded sedimentation. 
Frequent lake expansions and contractions resulted in large variations in the lake size. Repeated fluctuation of the 
lake level produced extensive shore deposits. On the northern side, where regional slopes were high, there was an 
abrupt transition from fluvial to lacustrine deposition. On the southern side of the lake, where the regional slopes 
were low, extensive deltaic facies developed (Picard and High, 1968). Lacustrine morphological features included 
wide zones of intertonguing deltaic and fluvial facies. Subsidence rates were most likely greater during deposition 
of the delta facies, and appears to have varied across the basin. The size of the delta front sequences represents 
progradation into the relatively shallow lake water. Lacustrine facies within the Uinta Basin fluctuated laterally in 
response to changes in the lake's base level (Franczyk and others, 1992). The Green River Formation reaches 
maximum thickness in the western and west-central Uinta Basin (Cashion, 1967). 

The Uinta Formation was deposited in the final phase of Lake Uinta, consisting mostly of fluvial deposits. 
Lake Uinta was isolated and had become more saline, depositing evaporite minerals (Dyni and others, 1985). An 
influx of volcaniclastic in the late Eocene contributed to a shift of the depocenter of the lake westward. The Uinta 
Formation consists of marlstone, claystone, cross-stratified sandstone, siltstone and minor, poorly stratified oil shale. 
Contact between the Uinta and Green River Formation is gradational and irregular. During latest Eocene or earliest 
Oligocene time, Lake Uinta disappeared leaving scattered wet lands. The Duchesne River Formation is a fluvial 
sedimentary rocks consisting of laterally discontinuous sandstone lens with varying amount of conglomerate and 
poorly stratified fine-grained rocks (Anderson and Picard, 1972). 

UINTA BASIN TAR-SAND DEPOSITS 

Definition, Origin, and Classification 

Not precisely defined in a physical, chemical, or geological manner the term "tar sand" is a commonly used 
name to describe a sedimentary rock reservoir impregnated with a very heavy viscous crude oil which cannot be 
produced by conventional production techniques (Tissot and Welte, 1984). Tar sand infers a sandy sedimentary rock 
as the host, but this is not always the case and other porous rocks such as siltstone and fractured carbonates have also 
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been classified as tar sand. For the purposes of this report tar-sand deposits have zero economic primary production, 
and an external source of energy is required to mobilize the oil. 

While "tar sand" refers to the type of resource, the heavy oil substance impregnating the rock mass is more 
accurately called "bitumen," a dense viscous substance exhibiting chemical characteristics similar to petroleum and 
other hydrocarbons. Natural bitumens comprise a very large family of hydrocarbon substances, of which crude oil 
is only one example. Their chemical composition is characterized by a low carbon to hydrogen ratio compared with 
conventional petroleum. 

The bitumen in tar sand is thought to be derived from crude oil that accumulated in conventional petroleum 
reservoirs near the land surface. These reservoirs were breached by streams or other erosion processes which cut 
through the reservoir cap-rocks, thereby allowing the volatile components of the crude oil to escape. The viscous 
bitumens from the crude oil, which remained in the deposit, were then altered by the combined action of ground 
water, air, and bacteria. Other terms such as "bituminous sands," "oil sands," and "oil-impregnated sandstone" have 
also been used interchangeably in the description of such deposits. Despite the ambiguity of the term "tar sand," it 
is firmly entrenched in the technical and industrial literature and in legislative documents. The U.S. Department of 
Energy defined tar sand in 1980 as any consolidated or unconsolidated rock, excepting coal, oil shale, and gilsonite 
which contains hydrocarbons (bitumen) and has a gas-free viscosity greater than 10 pascal seconds, or 10,000 
centipoise, at original reservoir temperature. Following passage of the 1981 Federal Combined Hydrocarbon Leasing 
Act, the U.S. Bureau of Land Management added the phrase "or is produced by mining or quarrying" to the 
definition. 

Classification schemes for bitumens have traditionally depended on differences in solubility, fusibility, and 
the hydrogen to carbon ratios. An example of such a classification scheme is shown in figure 10. Hydrocarbons 
are composed of hydrogen and carbon atoms and form a continuous series of organic compounds; natural bitumens 
are just one of these compounds. Precise boundaries do not exist between hydrocarbons and natural bitumens. 
However, viscosity is normally the first classification criterion. Hydrocarbons with viscosity more than 10,000 
centipoise are caIJed natural bitumens. Natural bitumens are semisolid or solid mixtures of hydrocarbons and may 
be divided into two groups on the basis of their solubility in various organic solvents, such as carbon disulfide (CS2) 

(Hunt, 1979). These two groups are (1) the soluble "true bitumens" (oils, asphalts, mineral waxes, and asphaltites) 
and (2) the insoluble "pyrobitumens." Pyrobitumens are divided into two subgroups based on hydrogen to carbon 
ratio. The soluble natural bitumens generally contain various amounts of mineral matter. The true bitumens occur 
in three groups based on their relative fusibility, with the mineral waxes being the most readily fusible and the 
asphaItites being the least fusible. Tar sands are natural asphalts and are moderately fusible (Meyer and De Witt, 
1990). 

Distribution of Deposits 

The Uinta Basin tar-sand deposits practically encircle the more than 9,000 square miles (23,310 km') of the 
Uinta Basin, as well as occur within it. Deposits range in size from giant (containing more than 500 million barrels 
of in-place bitumen) to minor (containing less than 0.5 million barrels of in-place bitumen) (Ritzma, 1979). Tar 
sands are found in strata that range in age from Pennsylvanian to Oligocene. Most of the tar sands are in Tertiary 
stratigraphic and structural sandstone traps. Tar-sand deposits are not homogeneous; bitumen distribution in a deposit 
varies depending on the permeability and porosity of the host rocks. Large accumulations of tar sands occur in 
sandstone of Eocene age, deposited in a fluvial-deltaic environment. Other tar-sands are found in alluvial and fluvial 
sandstone throughout the basin. The tar-sands resource of the Uinta Basin is thought to exceed eight billion barrels 
of oil (Ritzma, 1979). Data on the size of most of these deposits are sparse and, therefore subject to revision. At 
least four of the deposits are giant deposits, each containing in excess of one billion barrels of bitumen in-place. 
Another thirteen deposits contain more than 10 million barrels, with six deposits having more than 100 million 
barrels of bitumen in-place. 

Chemical Properties and Thermal Maturity 

Wood and Ritzma (1972) studied analyses of Uinta Basin tar sands and concluded that hydrocarbon varied 
considerably in some basic physical properties among deposits (table 2). The most variable characteristic they 

16 

IR - 000524



Fusible 

I 

MINERAL WAX I 
I 

Ozocerite 

Scheererite 

cP = centipoise 

DEGASSED 
HYDROCARBONS 

Viscosity > 10,000 cP --N°-'-----------111 C R U DE 0 I L I 
In-Situ . 

I 

NATURAL BITUMEN 

C52 soluble CSz insoluble 

I 

SOLUBLE NATURAL PYROBITUMENS 
BITUMENS (Non - Bitumen Asphaltic) 

I 
- - ~ RESERVOI R BITUMEN ~ - --I 

I 
I 

Difficult to fuse 

I I 

NATU RAL ASPHALT II ASPHALTITE 
I I 

Tar Sands 

I 

Gilsonite 
Athabasca Grahamite 
Trinidad Lake 

I I Tabbyite 
Glance pitch 

H/c > 1 H/C < 1 

H/e = hydrogen/carbon ratio 

[laterite 

Ingramite 

wurtzilite 

Albertite 

Impsonite 

Anthraxolite 

Shungite 

Figure 10. Physical classification scheme for natural bitumens (from Hunt, 1979; and Meyer and DeWitt, 
1990). 

17 

IR - 000525



Table 2. 

SAMPLE 
NO. 

69-19E 

PC-65-5 

PC-65-6 

RK-I-3 

RK-I-4 

RK-II-4 

RK-III-2 

RK-IV-I 

RK-IV-4 

RK-IV-5 

RK-V-4 

RK-V-5 

1836 

1835 

69-18E 

69-15E 

69-IA 

70-22D 

74-IA 

74-2A 

910 

911 

69-IIC 

68-21D 

68-22D 

68-14C 

69-13E 

Analytical data/or tar-sand deposits o/the Uinta Basin (after Wood and Ritzma, 1972; and Mauger and others, 
1973). 

PERCENT SP. GR. GRAVITY 
DEPOSIT FORMATION (AGE) TAR C H, N, S GICe. -API 834S 

Asphalt Ridge Rim Rock Mbr., Mesaverde Gp. 17.0 71.0 1003 0.9 0.19 0.980 12.9 
(Upper Cretaceous) 

Asphalt Ridge Rim Rock Mbr. of Mesaverde Gp. 8503 11.2 1.0 I 0.28 0.99 12.0 
(U pper Cretaceous) 

Asphalt Ridge Duchesne River Fm. (Eocene) 83.6 11.0 0.96 0.62 l.01 8.2 

Asphalt Ridge Rim Rock Mbr., Mesaverde Gp. 1.0 +19.8 
(Upper Cretaceous) 

Asphalt Ridge Rim Rock Mbr., Mesaverde Gp. 1.0 +21.6 
(Upper Cretaceous) 

Asphalt Ridge Duchesne River Fm. (Eocene) 0.2 +14.0 

Asphalt Ridge Duchesne River Fm. (Eocene) 0.9 +13.5 

Asphalt Ridge Duchesne River Fm. (Eocene) 0.2 +21.2 

Asphlat Ridge Duchesne River Fm. (Eocene) 0.2 +14.1 

Asphalt Ridge Duchesne River Fm. (Eocene) 0.4 +17.8 

Asphalt Ridge Uinta Fm. (Eocene) 0.5 +15.6 

Asphalt Ridge Uinta Fm. (Eocene) 0.9 +7.0 

Asphalt Ridge Rim Rock Mbr., Mesaverde Gp. OJ +21.0 
(Upper Cretaceous) 

Asphalt Ridge Uinta Fm. (Eocene) 0.6 +20.1 

Asphalt Ridge, Asphalt Ridge Mbr. of Mesaverde Gp. 13.4 84.0 10.2 1.4 0.40 0.970 1403 
Northwest (Upper Cretaceous) 

Chapita Wells Uinta Fm. (Eocene) 1.7 82.0 10.6 1.2 0.28 1.013 8.2 

Cow Wash Parachute Creek Mbr., Green River 2.7 85.1 1003 1.1 0.39 1.025 6.6 
Fm. (Eocene) 

Daniels Canyon Oquirrh Fm. (Penn-Perm) 2.79 6703 11.0 0.62 0.985 12.2 

Daniels Canyon Oquirrh Fm. (Penn-Perm) 2.1 78.3 9.46 0.25 1.027 6.3 

Daniels Canyon Oquirrh Fm. (Penn-Perm) 0.4 79.5 9.77 0.29 1.031 5.7 

Daniels Canyon Oquirrh Fm. (Penn-Perm) 0.59 

Daniels Canyon Oquirrh Fm. (Penn-Perm) 0.57 

Hill Creek Douglas Creek Mbr., Green River Fm. 11.2 81.5 1l.8 1.4 0.40 1.017 7.6 
(Eocene) 

Lake Fork Duchesne River Fm. (Eocene) 63.9 90.0 3.6 0.7 0.44 0.979 13.0 +8.1 

Lake Fork Duchesne River Fm. (Eocene) 13.5 82.4 3.1 0.0 0.46 1.039 4.8 +8.3 

Littlewater Hills Duchesne River Fm. (Eocene) 11.1 75.5 10.3 0.6 0.41 1.078 -0.2 +2.7 

P.R. Spring Douglas Creek Mbr., Green River Fm. 12.4 80.0 9.5 l.0 0.45 l.012 8.3 
(Dragon-Asphalt (Eocene) 
Wash 
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Table 2. (continued) 

SAMPLE PERCENT SP. GR. GRAVITY 

NO. DEPOSIT FORMATION (AGE) GICe. ·API oj,s 
TAR C H2 N2 S 

67-IA P.R. Spring Douglas Creek Mbr., Green River Fm. 97.6 86.0 10.9 0.67 0.36 0.969 14.5 

(Eocene) 

67-5A Raven Ridge Parchute Creek Mbr., Green River Fm. 8.6 79.2 9.74 1.07 1.31 1.041 4.4 

(Eocene) 

67-8A Raven Ridge Green River Fm. (Eocene) 7.0 85.0 11.2 0.33 0.27 1.001 9.9 +5.3 

67-IOA Raven Ridge Parachute Creek Mbr., Green River 7.3 78.2 10.3 0.90 0.43 1.014 8.0 +20.6 
Fm. (Eocene) 

67-4A Rim Rock Wasatch Fm. (Eocene) 12.6 72.9 9.76 0.55 0.38 1.045 3.9 +4.7 

67-6A Rim Rock Green River Fm. (Eocene) 10.6 81.5 9.95 0.61 0.43 1.027 6.3 +6.9 

67-7A Rim Rock Green River Fm. (Eocene) 9.0 78.1 9.62 0.34 0.33 1.037 5.0 +6.5 

67-9A Rim Rock Wasatch Fm. (Eocene) 11.3 81.8 10.1 0.49 0.43 1.024 6.7 +5.7 

68-170 Split Mountain Park City Fm. (Permian) 1.12 85.6 3.4 0.0 2.94 1.055 2.7 -2.0 

68-230 Spring Branch Duchesne River Fm. (Eocene) 10.7 76.2 7.9 0.9 0.47 1.022 7.0 +3.1 

68-240 Spring Branch Duchesne River Fm. (Eocene) 14.1 83.6 3.2 1.0 0.82 1.061 1.9 +7.4 

68-180 Spring Hollow Duchesne River Fm. (Eocene) 2.6 87.5 3.3 0.60 0.76 0.968 14.7 +7.0 

68-15C Tabiona Uinta (7) Fm. (Eocene) 5.45 74.9 10.1 0.40 0.20 1.038 4.9 +5.5 

68-16C Tabiona Currant Creek Fm. (Paleocene-Eocene) 2.55 81.3 10.8 0.10 0.21 1.025 6.5 +5.9 

68-200 Tabiona Currant Creek Fm. (Paleocene-Eocene) 8.25 83.0 3.2 0.80 0.29 1.004 9.8 

69-2A Upper Kane Parachute Creek (7) Mbr., Green River 1.3 86.4 9.9 1.35 0.32 1.017 7.6 
Hollow Fm. (Eocene) 

WR-I Whiterocks Navajo Ss. (Jurassic) 0.2 +21.2 

WR-2 Whiterocks Navajo Ss. (Jurassic) 0.3 +21.2 

WR-3 Whiterocks Navajo Ss. (Jurassic) +21.4 

68-IOA Whiterocks Navajo Ss. (Jurassic) 7.8 84.4 11.2 1.3 0.48 0.996 10.6 

observed was sulfur content. Sulfur compounds generally form the largest group of non-hydrocarbons in oil, and 
Wood and Ritzma (1972) showed that sulfur content of Uinta Basin tar sands commonly varied between 0.19 to 0.62 
percent. Five deposits had relatively higher values (figure 11). They observed that sulfur contents of these deposits 
was low, suggesting they were derived from low-sulfur oil. 

Palacas and others (1988) analyzed some of the tar sands in the Uinta Basin to determine the level of 
maturity and to postulate the source ofthe hydrocarbons. They observed that these deposits were commonly depleted 
in some standard compounds called "biomarkers" (steranes, isoprenoids, and alkanes), which they attributed to 
extensive biodegradation. They studied other biomarkers, more resistant to biodegradation, and concluded that Uinta 
Basin tar sands are characterized by low triaromatic-enrichment ratios. Other biomarkers reflect low maturity. 
Together, these observations suggest that Uinta Basin tar sands are likely to have been derived from a shallow, 
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NUMBER 
DEPOSIT OF 

ANALYSES 
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Figure 11. Percent sulfur (by weight) in bitumen extractedfrom tar sands in the Uinta Basin (from Wood and 
Ritzma, 1972). 
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immature source. Palacas and others (1988) concluded that the Green River Formation units that acted as the source 
of hydrocarbons generated and expelled immature to marginally mature oils and heavy oils. Biodegradation of the 
heavy oils led to formation of the tar sand and deposits of other solid hydrocarbons, such as gilsonite. According 
to biomarker signatures, the Sunnyside, P. R. Spring, and Asphalt Ridge deposits are thermally immature, while the 
Raven Ridge deposit is thermally mature. 

Source, Migration, and Degradation 

Lacustrine rocks are the most important petroleum source beds in continental sedimentary sequences. 
Organic matter on lake bottoms is normally derived from fresh-water algae and bacteria that tend to be oil-prone and 
waxy. In deep lakes, surface winds do not disturb the lower layers of water and, therefore, stagnant conditions, 
favorable to the accumulation of organic matter, exist. As a lacustrine basin evolves by sediment accumulation and 
subsidence, oil generation occurs and migration tends to move oil upward within a homogeneous carrier bed. 
Bitumen moves out of the fine-grained lacustrine source rocks, through the more permeable carrier beds, and finally 
into porous traps. There appear to be no distance constrains on migration, as the distances from likely source beds 
to individual deposits vary. Migration continues until a trap is reached, or until the organic material is destroyed 
by oxidation and biodegradation. 

Tar-sand deposits are a product of biodegradation and water-washing (dissolution of oil by meteoric water) 
of crude oils after migrating from sources and accumulating in traps. Biodegradation and water washing occur when 
crude oil contacts bacteria and oxygen-laden meteoric water at low temperatures (below 93°C [199°F]), and usually 
at shallow depths (Demaison, 1977). The bacteria consume the light-hydrocarbons in the crude oil, reSUlting in 
density and viscosity increases in the residual oil. Water-washing removes the water-soluble hydrocarbons, whereas, 
biodegradation removes paraffins and isoprenoids. These processes have caused the tar sands to be partially to totally 
depleted in some standard hydrocarbon compounds such as n-alkanes, isoprenoids, alkylcyclohexanes, and 
alkylbenzenes. 

Land Status 

State, private, tribal, and federal lands are found in the Uinta Basin (Bureau of Land Management, 1977). 
Oil and gas, tar sands, and other solid hydrocarbons are generally part of mineral rights associated with the land. 
Utah State lands normally include state-owned mineral rights and are subject to lease. Private lands commonly 
include rights to minerals, but there are exceptions. Mineral rights on privately held lands and valid mining claims 
are sold or leased in any way the owner feels appropriate. Minerals on tribal lands are held in trust by the federal 
government and are the property of the tribes and managed by them. Federal lands require a lease to develop 
minerals. Acquisition or leasing of mineral rights in the Uinta Basin involve the following: 

(1) Most of Utah State Lands within the Uinta Basin are managed by the Utah School and Institutional 
Trust Lands Administration (SITLA). The Division of Sovereign Lands and forestry administers 
the mineral rights within Utah sovereign lands. 

(2) Mineral rights for private Lands (Fee Lands) are normally conveyed through sale or leasing by the 
individual land owners or their agents. Sometimes with land transfers, mineral rights are reserved 
by federal, state, or tribal agencies. 

(3) The Ute tribe and the Bureau of Indian affairs, which has the right to negotiate and issue leases 
on mineral commodities including tar sand, administers land within the Ute and Ouray Reservation. 

(4) Federal lands include mainly public domain administered by the Bureau of Land Management and 
National Forests administered by the U.S. Forest Service. 
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History of Leasing and Land Ownership 

Prior to 1926 tar sands on Federal lands could be located as placer mining claims under the General Mining 
Law of 1872, although the mining law was awkward for these types of deposit. The Petroleum Placer Act of 1897 
confirmed the applicability of the mining law in the locating of mining claims for petroleum deposits on vacant 
Federal lands (Pruitt, 1964). Tar-sand claims could also be patented or they could be held as unpatented mining 
claims (until the Combined Hydrocarbon Act of 1981). Tar-sand mining claims generally covered 160 acres per 
claim. The federal government first attempted to remove tar sands (along with oil and gas) from the mining law 
in 1909-1910, when a presidential order closed large areas of the western U. S. (known or believed to contain 
petroleum) to mining claims. The Uinta Basin was not considered a petroleum province and not adversely affected 
by this action (Pruitt, 1964). 

The federal government first distinguished between oil and gas fields and tar-sand deposits beginning on 
July 17, 1914 with an Act of Congress. Congress authorized the reservation to the United States of all deposits of 
"phosphate, nitrate, potash, oil, gas, or asphaltic minerals" in agricultural land patents. The Mineral Leasing Act of 
1920 did not specifically identify tar sands, but provided that deposits of oil, oil shale, and gas on federal lands be 
disposed of exclusively by separate mineral leases. The Mineral Leasing Act was directed toward certain well-known 
commodities, where it was felt that greater government control for their orderly development was needed. The 
Department of the Interior interpreted the Mineral Leasing Act to exclude tar sands which remained subject to the 
General Mining Law of 1872. 

Lands known to contain deposits of tar sands and other like substances were withdrawn from consideration 
for location as placer mining claims under the General Mining Law, by Executive Order No. 4371 in 1926 (Pruitt, 
1964). Congress amended the Mineral Leasing Act in 1960 to allow leasing of tar-sand deposits on Federal lands. 
This amendment provided for separate oil and gas and tar-sand leases. Conversion of mining claims to tar-sand 
leases within a one-year period was provided for by the act, but delays in publishing the regulations effectively did 
away with this conversion period (Pruitt, 1964). The 1960 amendment made reference to "materials from which oil 
is recoverable only by special treatment after the deposit is mined or quarried". A conflict soon developed over in
situ recovery of hydrocarbons from the tar-sand deposits and other wording in the amendment. This conflict caused 
the Department of the Interior to cease tar-sand leasing in 1965, thereby creating an obstacle to tar-sand development. 
Even the tumultuous events in the oil market during the 1970s did not result in any serious change in the situation. 
Companies were prevented from establishing significant land plays due to the lack of federal leasing policy. 

The U.S. Congress enacted the Combined Hydrocarbon Leasing Act (Public Law 97-78) in 1981 (Kerns, 
1984). The Act provides for combined hydrocarbon leases applicable only in specified areas purportedly containing 
the bulk of the federally owned tar sands. In Utah, II areas were specified for combined-hydrocarbon leases. 
Congress's intent was to "facilitate and encourage the production of oil from tar sand and other hydrocarbon 
deposits." Passage of the Combined Hydrocarbon Leasing Act accomplished the following: 

(I) Redefined oil to include tar sand. 

(2) Provided for conversion of existing oil and gas leases and certain valid mining 
claims to Combined Hydrocarbon Leases. 

(3) Provided for issuance of new Combined Hydrocarbon Leases, on a competitive 
basis. 

Combined Hydrocarbon Leases are offered in areas designated by Congress as Special Tar-Sand Areas (STSAs). 
All current STSAs are located in Utah (figure 12). Table 3 shows the distribution of land ownership within the 
STSAs. Despite the apparent intent of Congress to encourage tar-sand development, neither extensive leasing nor 
commercial development has taken place. Although beyond the scope of this report, a combination of factors-
economic, technical, legal, and policy--appear to be responsible for lack of development. Interest in possible tar-sand 
development has fluctuated widely since the early 1950's and has generally been related to availability of adequate, 
secure supplies of comparatively cheap conventional petroleum. 
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Table 3. Distribution of Lands in Special Tar Sand Areas in the Uinta Basin 
(from U.S. Bureau of Land Management, 1980). 

STSA Public Forest State Private 

Asphalt Ridge-Whiterocks 5,120 1,920 17,976 1,600 
Hill Creek 32,256 2,560 8,160 
P.R. Spring 196,480 63,696 14,384 
Sunnyside 83,872 9,600 53,000 
Pariette 12,480 1,440 
Argyle Canyon-Willow Creek 640 5,312 2,240 6,400 
Raven Ridqe-Rim Rock 13,960 2,080 

Total 344,808 7,232 99,592 83,544 

Indian 

9,920 
63,664 

2,240 
13,760 

89,584 

The State of Utah has long encouraged a tar-sand industry in Utah. It has actively pursued land selection 
and exchange opportunities to establish a major presence in tar-sand localities in eastern Utah. Prior to 1952 the 
State of Utah issued leases covering asphalt, oil, and gas on state lands. After 1952, tar sands (asphalt or bituminous 
sand) were leased separately. A version of the federal combined-hydrocarbon lease is presently used to lease tar 
sands on state lands. In a few instances, where the State owns tar sands, but not oil and gas rights, leasing is 
accomplished with an "asphaltic sands" lease. 
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SUMMARIES OF PRINCIPAL TAR-SAND DEPOSITS 

The following sections briefly describe the four principal tar-sand deposits of the Uinta Basin. These 
include Asphalt Ridge, P.R. Spring, Hill Creek, and Sunnyside. More complete descriptions and information are 
included in the references to these deposits. The reader is urged to consult these publications and articles for more 
details. Figure 13 shows the locations of the principal tar-sand areas with respect to primary roads and communities. 

Asphalt Ridge and Asphalt Ridge Northwest 

Location and Access 

The Asphalt Ridge and Asphalt Ridge Northwest tar-sand deposits are located on the north-northeast flank 
of the Uinta Basin, about 3.5 miles (5.6 km) southwest of the town of Vernal, Uinta County, Utah (figure 13). The 
deposits crop out on the northeast side of Asphalt Ridge from the Maeser-Lapoint road to the north to the Green 
River to the south. Bitumen-saturated outcrops are exposed along broad, northeast-facing cliffs of Asphalt Ridge 
and lie in T.4-6S., R.20-22E. (SLM). 

U.S. Highway 40 crosses the north part of Asphalt Ridge. Several unimproved roads provide vehicle access 
from U.S. 40 to various parts of the deposit. 

Physiography and Land-Use 

Asphalt Ridge is situated along the northeast edge of the Uinta Basin physiographic subprovince (Stokes, 
1977). The Marginal Benches/Uinta Mountains subprovince of the Middle Rocky Mountains lies less than 10 miles 
(16 km) to the north. The ridge forms the southwest limit to the low-lying farm lands of Ashley Valley. The Green 
River, which flows southwestward through the Uinta Basin, meanders around the southeast extension of Asphalt 
Ridge. The ridge is a northwest-southeast trending cuesta, where Cretaceous and Tertiary formations dip to the 
southwest (Kayser, 1966). Bitumen-saturated outcrops extend for about 12 miles (19 km) northwest-southeast along 
the strike of the outcrops. 

The town of Vernal is less than 4 miles (6.4 km) to the northeast in Ashley Valley where elevations range 
generally between 5,200 and 5,500 feet (1,585 and 1,676 m). Asphalt Ridge rises from 500 to 1,000 feet (152 to 
305 m) above Ashley Valley, forming a prominent escarpment. The highest point on the ridge, located near the 
northwest end, is slightly more than 6,400 feet (1,951 m) in elevation. The Ashley Valley oil field, a Permian
Pennsylvanian oil reservoir, lies 8 to 10 miles (13 to 16 km) to the southeast. 

The Uintah and Ouray Indian Reservation boundary lies about 8 miles (15 km) west of the Asphalt Ridge 
deposit. Ashley Valley, northeast of the ridge, is mostly privately owned, while Asphalt Ridge is federal and state 
owned (figure 14). Most of area comprising the tar-sand outcrops is administered by the Bureau of Land 
Management. Lands making up the "down-dip" (southwest) portion of the deposit are primarily Utah State lands 
managed by SITLA. 

Geologic Setting 

Exposed strata consist of the Asphalt Ridge Sandstone and the overlying Rim Rock Sandstone, both of the 
Mesaverde Group (Cretaceous), and the Duchesne River Formation (Eocene-Oligocene) (figures 15 and 16). The 
Asphalt Ridge Sandstone and the Rim Rock Sandstone are separated by a thin tongue of Mancos Shale. All 
Cretaceous units are of marine origin. At Asphalt Ridge the Duchesne River Formation, containing interbedded 
fluvial sandstones with associated shales and conglomerates, lies unconformably atop the Rim Rock Sandstone 
(Campbell and Ritzma, 1979). The Rim Rock Sandstone (Mesaverde) ranges from about 100 feet (30 m) to more 
than 300 feet (90 m) in thickness, due to erosion of the unit prior to deposition of the overlying Duchesne River 
Formation (Kayser, 1966). Elsewhere, the Duchesne River Formation successively overlies the Uinta, Green River, 
and Wasatch Formations. The Green River and Wasatch Formations are not present in the section at Asphalt Ridge 
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either due to erosion or nondeposition. The Uinta Formation may be present, but the Uinta Formation-Duchesne 
River Formation contact is gradational and difficult to recognize (Spieker, 1930). 

Attitudes measured on outcrops of the Rim Rock Sandstone indicate dips ranging from 8 to 30 degrees 
south-southwest, while beds of the Duchesne River Formation dip 9 to 20 degrees south-southwest. The angular 
unconformity between these two rock-units probably represents several thousand feet of the Wasatch, Green River, 
and Uinta Formations either eroded or never deposited in this area. Asphalt Ridge is one of several hogback ridges 
trending northwest-southeast and extending southeast to Raven Ridge. 

Minor faults within the deposit area are confined to rocks of the Mesaverde Group and do not pass upward 
into the Tertiary units. A prominent fault, exposed at an asphalt pit in sections 30 and 31, To4S., R.21 E., strikes 
N.24°W. The fault surface is nearly vertical and the displacement is 150 feet (46 m) down on the west side. A fault 
at the north end of the ridge in section 25, To4S., R.20E., trends north and drops the Rim Rock Sandstone to the 
west. This fault intersects and offsets another fault, which separates the Asphalt Ridge Northwest deposit from the 
Asphalt Ridge deposit and trends north-northeast with the down-thrown side to the northwest. Numerous minor 
faults and joints occur along the length of the ridge and trend from N.500W. to N.70oW. (Kayser, 1966). 

The Asphalt Ridge deposit is separated from the Asphalt Ridge Northwest deposit by a northeast-trending 
fault. This high-angle fault, located in section 24, To4S., R.20E. (SLM), strikes N5°E and crosscuts the outcrops 
perpendicular to the bedding strike. This fault has apparently acted as a barrier to oil migration. While both deposits 
are essentially continuous, the Asphalt Ridge Sandstone is saturated in the Northwest deposit and unsaturated in the 
Asphalt Ridge deposit. 

Bitumen-saturated strata south and west of the Asphalt Ridge are covered by Tertiary sedimentary units. 
Drilling has revealed bitumen-saturated sections of up to 2,000 feet (610 m) in thickness (Campbell and Ritzma, 
1979). 

Bitumen occurs along the strike of Asphalt Ridge, within the Rim Rock Sandstone of the Mesaverde Group 
(Cretaceous), the Uinta Formation (Eocene), and the Duchesne River Formation (Oligocene). Kayser (1966) 
describes the Rim Rock Sandstone as cropping out along the entire length of Asphalt Ridge and mostly saturated by 
bitumen, thereby masking lithologies. In bitumen-free areas, the Rim Rock Sandstone is light gray, fine to medium
grained, and speckled with numerous black chert grains. 

The Uinta Formation consists of fluvial, interbedded sandstone, mudstone, and shale, with lenses of grit and 
conglomerate. Bitumen in the Uinta Formation occurs mostly in the southern part of Asphalt Ridge in thin sand beds 
(Kayser, 1966). 

Bitumen-saturation within clastic beds of the Duchesne River and Uinta Formations varies both laterally and 
vertically. Rock-type ranges from shale to conglomerate, but in general, the most saturated zones are in medium
to coarse-grained sandstone. Sandstone is mostly comprised of detrital, poorly sorted quartz and chert, and cemented 
with calcite, hematite, and silica (Kayser, 1966). Covington (1964) suggested that the oil probably originated from 
the Green River Formation and migrated updip along the Tertiary-Cretaceous unconformity. Sulfur isotope studies 
by Mauger and others (1973) support this theory. 

Spieker (1930) estimated total tar-sand resources at Asphalt Ridge of nearly 2 biIIion cubic yards extending 
from the outcrop downdip 1.5 miles (204 km) into the subsurface. He calculated that proven reserves were nearly 
900 million barrels of bitumen, of which 400 million barrels were in the Rim Rock Sandstone and 500 million 
barrels were in the Duchesne River Formation. Kayser (1966) estimated that nearly 700 million barrels of bitumen 
were contained in the Rim Rock Sandstone within two tracts comprising 5,250 acres within the deposit. Ritzma 
(1979) classified the deposit as "giant," and estimated that 1,048 million barrels of bitumen were contained in-place. 
Of this total, he categorized 435 miIIion barrels as measured and 438 million barrels as indicated, with the remaining 
175 million barrels as inferred. 

Bitumen Analyses 

Analyses of bitumen extracted from samples of the deposit were reported by Kayser (1966), Wood and 
Ritzma (1972), and Mauger and others (1973). These analyses show that bitumen here is low-sulfur and high-gravity 
(table 2). Asphalt Ridge Northwest sample 69-18E was collected from an adit located in SEV.SEV. section 23, To4S., 
R.20E. in the Asphalt Ridge Sandstone. 
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Development History 

Mining of the Asphalt Ridge deposit for paving streets and sidewalks in the town of Vernal dates back to 
at least the 1920s (Spieker, 1930). A number of unsuccessful shallow wells were drilled into the bitumen-saturated 
outcrops between 1910 and 1950 in an apparent attempt to locate liquid petroleum below the asphaltic seal (Kayser, 
1966; Campbell and Ritzma, 1979). During the 1930s a tar-sand extraction plant utilizing a hot water separation 
process was built at the present site of the Uinta County asphalt pit. In the early 1950s, Knickerbocker Investment 
Company and W.M. Barnes Engineering Company acquired a large block of patented and unpatented oil placer 
mining claims and began the first comprehensive evaluation program (drilling and mapping) on the ridge. 
Bituminous sand was shipped to a pilot extraction plant in California. The claims were then leased to Sohio 
Petroleum Company, which completed its own extensive mapping and drilling program. 

In the early 1970s, Major Oil Company obtained a working agreement with Sohio Natural Resources 
Company to strip mine the tar sands and build and operate an extraction plant on a tract at the southeast end of 
Asphalt Ridge. The material was crushed and packed into flotation cells where a hot-water-solvent process was used 
to strip the bitumen from the sand. The bitumen was shipped to a refinery located in Roosevelt, Utah. Aminoil 
Company provided technical assistance for this project, which was acquired in 1972 by Arizona Fuels Corporation 
and Fairbrim Company (Anonymous, 1974; Covington and Young, 1985 ). 

Sun Oil Company drilled a series of test wells on the south end of the ridge, while Texaco and the Phillips 
Petroleum Company performed exploratory drilling in the central part. Shell Oil Company and others drilled test 
wells on the north end of the ridge during the early 1970s (Campbell and Ritzma, 1979). 

The Laramie Energy Technology Center of the U.S. Department of Energy conducted extensive field 
experiments in the Asphalt Ridge Northwest deposit between 1971 and 1982. A series of in-situ reverse combustion 
field experiments were conducted on a ten-acre site provided by Sohio Petroleum company. Uinta County presently 
excavates the material from an asphalt pit and uses it for road surfacing (Covington and Young, 1985). 
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P.R. Spring 

Location and Access 

The P.R. Spring tar-sand deposit is located on the southeast flank of the Uinta Basin, about 50 miles (80 
km) northwest of Grand Junction, Colorado, and about 50 miles south of the town of Vernal (figure 13). The deposit 
area is remote, whereby vehicle access is gained from two primary routes. The area may be approached from the 
north by driving east from Vernal on U.S. Highway 40 for about 20 miles (32 km) to the junction with State Route 
45, then south on SR-45, passing the town of Bonanza, and continuing south and southwest for about 25 miles (40 
km). Two roads provide access to the area from the south. The San Arroyo Canyon road and the Hay Canyon road 
join Interstate Highway 70 near the Utah-Colorado state line. The roads within the area are unimproved and mostly 
follow stream-courses in canyons and along ridge-tops. Numerous oil-well maintenance roads connect canyons and 
ridges. 

Physiography and Land-Use 

The P.R. Spring tar-sand deposit extends along the length of the eastern Book Cliffs from Willow Creek 
on the west to the Utah-Colorado border on the east. The deposit is within the Book Cliffs-Roan Plateau 
physiographic subdivision of the Uinta Basin, and encompasses an area of 240 to 270 mi' (614 to 691 km') in 
southern Uintah and northern Grand Counties (Ritzma, 1979). 

Tar-sands crop out at elevations ranging from 6,500 feet to 8,800 feet (1,981-2,682 m). The land surface 
is relatively flat, with pediments that slope gradually northwestward toward the center of the Uinta Basin. Gently 
sloping, narrow plateaus and mesas are incised by intermittent and perennial streams forming dendritic drainage 
patterns. Canyons are steep and trend generally northwest. Several prominent northwest-southeast trending ridges 
persist within the area. Vegetation, typical of the arid and semiarid climate, consists of grasses and shrubs on mesas 
and canyon bottomlands and mixed conifer forests on north-facing mountain slopes and ridges. 

Most of the land in the area is public land administered by the Bureau of Land Management. A large block 
of Utah State land, known as the Book Cliffs Planning Unit, plus scattered sections, are administered by SITLA. 
The Hill Creek Extension of the Uinta and Ouray Reservation covers much of the Hill Creek tar-sand area to the 
west. Smaller tracts of private lands are also present (figure 17). 

The Book Cliffs Conservation Initiative (BCC!), an initiative to improve wildlife habitat in the southeastern 
Uinta Basin, is a cooperative effort between the BLM, the Rocky Mountain Elk Foundation (RMEF), The Nature 
Conservancy (TNC), and the Utah Division of Wildlife Resources (DWR). The portion of the Book Cliffs covered 
by the BCCI encompasses about 450,000 acres in the P.R. Spring area: about 319,000 acres (71 percent) are 
administered by the BLM; 114,000 acres (25 percent) are School Trust Lands administered by SITLA; and about 
20,000 acres are privately owned (information pamphlet on the BCCI prepared by BLM, RMEF, TNC, and DWR; 
Utah Division of State Lands and Forestry, 1992). The effects of the BCCI on future development-potential of tar
sand resources is unclear. 

Geologic Setting 

The P.R. Spring deposit is located on the southeastern limb of the Uinta Basin and contained within the 
Green River Formation (Eocene) (figure 18). The Green River Formation in this area is composed of oil shale beds, 
marlstones, shales, siltstone, sandstones, limestones, and tuff, deposited primarily in a lacustrine environment. Clastic 
sediments of the Green River and Wasatch Formations in this area are thought to be derived from the Uncompahgre 
Uplift to the south (Picard, 1971). 

Stratigraphic nomenclature for the Green River Formation, proposed initially by Bradley (1931) and 
modified by subsequent investigators, is complicated. Cashion (1967) defined the current terminology used in the 
P.R. Spring area (southeastern Uinta Basin). Ryder and others (1976) redefined the terminology generally used in 
the Uinta Basin, but did not work in the P.R. Spring area. Cashion's terminology is, therefore, generally used in 
describing the P.R. Spring deposit. Cashion (1967) named three mappable units, in ascending order, as the Douglas 
Creek, Parachute Creek, and Evacuation Creek Members of the Green River Formation (figure 19). The Mahogany 
Bed, a kerogen-rich unit recognized as an "oil-shale" resource, separates the Douglas Creek and Parachute Creek 
Members. Campbell and Ritzma (1979) recognized as many as 13 fluvial-deltaic sandstone bodies in the deposit 
area. 
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The deposit overlies the northwest flank of the Uncompahgre Uplift, a regional northwest-trending basement 
uplift. Regional dip is toward the northwest at 2 to 6 degrees. Although shallow folds related to the Uncompahgre 
Uplift are present on the surface, they apparently have not affected the emplacement or migration of bitumen. Byrd 
(1970) recognized six northwest plunging anticlinal noses and some minor faulting in the area. 

Bitumen has impregnated five zones--four in the upper portion of the Douglas Creek Member and one in 
the lower portion of the Parachute Creek Member (figure 20). In ascending order, these zones have been designated 
A, B, C, D, and E and can be correlated throughout the deposit (Gwynn, 1971). Degree of bitumen saturation varies 
laterally and vertically in each of the zones. The deposit becomes progressively deeper northward and may extend 
in the subsurface farther than indicated by previous work (Campbell and Ritzma, 1979). Lateral correlation of 
individual rock units, even over short distances, is difficult. Individual sandstone beds range from 6 inches (15 cm) 
to 30 feet (9 m) in thickness. The P.R. Spring tar-sand deposit occupies the same stratigraphic position as the Hill 
Creek deposit to the west. The Willow Creek drainage is the arbitrary boundary between the two deposits (figure 
18). 

The sandstone units enclosing the tar-sand deposits in the P.R. Spring area are heterogeneous with extremely 
variable gross textures and lithologies (Wiley, 1967). The most common variations are grain-size and shape, type 
and degree of cementing, bitumen content, degree of sorting, and porosity. The sandstones are primarily arkosic, 
with primary constituents of quartz (60 percent) and orthoclase (32 percent), and minor amounts of heavy minerals 
(tourmaline, zircon, sphene, chlorite, hornblende, and garnet). Picard (1971) classified most of the sandstone as 
arkose, with some subarkose and lithic arkose. 

Bitumen impregnation appears controlled by lateral extent, porosity, and permeability of individual sandstone 
beds. The degree of bitumen-saturation varies laterally and vertically. Vertically, all degrees of saturation are visible 
in an individual bed at anyone locality. Horizontally, variations from slight to rich may occur within a distance of 
a few hundred feet along the outcrop. 

Numerous tar seeps occur in the P.R. Spring deposit. Hydrologic head-gradients from the Roan Cliffs cause 
bitumen to move downdip toward canyons incised in dip-slopes. During wet seasons, these seeps become active, 
and large amounts of water flow from the seeps as well as bitumen. During dry seasons, both bitumen and water 
cease to flow. 

Resource Estimates 

Investigators have estimated that the P.R. Spring tar-sand deposit contains from 3.3 to 4.5 billion barrels 
of oil. Byrd (1970) calculated that the P.R. Spring area contains about 3.7 billion barrels of oil in-place. Ritzma 
(1979) estimated that the deposit contains between 4.0 and 4.5 billion barrels of oil. And, Clem (1984) calculated 
that the P.R. Spring deposit contains about 3.3 billion barrels of oil. 

Bitumen Analyses 

Wood and Ritzma (1972) reported the results of analyses on three samples collected from the P.R. Spring 
deposit. Results of the analyses are shown on table 2, and the location and sample descriptions are as follows: 

Sample 69-13E -- Douglas Creek Member, Green River Formation, SWY..NEY.. section 8, T.12S., R.25E. 
Sample 69-14E -- Parachute Creek Member, Green River Formation, NWl;'NWY.. section 5, T.12S., R.25E. 
Sample 67-1A -- Main Canyon Seep in the Douglas Creek Member, Green River Formation, center ofNEY.. 

section 5, T.l6S., R.24E. 

Development History 

The earliest known operation for petroleum recovery from the P.R. Spring area was an oil test well drilled 
in section 35, T.15S., R.23E., by John Pope in 1900. Another early venture consisted ofa 50-foot-long adit, located 
in section 34, T.15S., R.23E., which was driven into a tar-sand outcrop. A steel pipe was run from the adit to a 
metal trough to collect the gravity-drained oil. 

The P.R. Spring tar-sand deposit was the subject of intense activity during the late 1970s and early 1980s. 
While very few on-site operations were conducted, numerous companies and government agencies studied the 
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resource and extraction potential. During 1983, the U-tar Division of Bighorn Oil Company of Salt Lake City, 
operated a 100 barrels-per-day pilot processing plant. Located in section 5, T.16S., R.24E., the pilot plant used a 
solvent solution for extraction. Several companies have reportedly proposed development operations for both in-situ 
extraction and surface mining of tar sand (Covington and Young, 1985). As of 1995, no viable commercial 
production of tar sand from the P.R. Spring area has taken place. 
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Hill Creek 

Location and Access 

The Hill Creek deposit is located on the southern flank of the Uinta Basin, about 55 miles (88 km) east of 
the town of Price and about 50 miles (SO km) south of the town of Roosevelt in T.13-15S., R.lS-2IE. (SLM), Uintah 
County (figure 13). Access is gained via State Highway S8, southward from its junction with U.S. Highway 40 
through the town of Ouray. From Ouray, SR-88 continues south for about 4 miles (6.4 km), and branches into 
secondary oil-field access roads and trails. Numerous oil-well maintenance roads connect the canyons and ridges 
that expose the deposit. 

Physiography and Land-Use 

The Hill Creek tar-sand deposit lies near the south-central part of the Uinta Basin. Situated between the 
Sunnyside deposit to the west and the P.R. Spring deposit to the east, the Hill Creek deposit extends along the Roan 
Cliffs from Willow Creek on the east to Tabyago Canyon on the west. Willow Creek and Hill Creek, which flow 
northward, are the only perennial streams in the region. While Willow Creek forms the eastern boundary of the 
deposit, Hill Creek divides the deposit into east and west halves. 

About two-thirds of the deposit is located on the wilderness land reserve of the Hill Creek Extension, Uinta 
and Ouray Indian Reservation (figure 21). The remainder lies on BLM-administered public lands, and scattered 
parcels of SITLA-administered state lands. A relatively large (30 mF; 77 km2

) contiguous tract of private-owned 
land is situated on the northern edge of the deposit. The northwest quarter of the deposit extends into the U.S. Naval 
Oil Shale Reserve No.2. Surface elevations range from about 7,200 feet (2,195 m) to about 5,800 feet (1,767 m). 

Geologic Setting 

The deposit is located on the central part of the southern limb of the Uinta Basin where Cenozoic strata dip 
gently about 2 degrees northward. The Hill Creek anticline, an expression of the underlying Uncompahgre Uplift, 
trends northwest in the southeast part of the deposit area (figure 22). High-angle faults and joints have been mapped 
along the southern flank of the Hill Creek anticline (Gwynn, 1985). These structures together form a northwest
trending fractured zone, approximately 10 miles long, that marks the southern limit of the deposit. 

Exposed strata in the Hill Creek area include the Green River Formation (Eocene) and Wasatch Formation 
(Eocene-Paleocene). The Green River Formation in this area is composed of marlstones, kerogen-rich shales, 
siltstone, sandstones, limestones, and tuffs, deposited in a lacustrine environment. The Wasatch Formation is 
composed of shales, siltstone, and sandstones deposited in a fluvial environment. 

The Green River Formation is divided into, in ascending order, the Douglas Creek, the Parachute Creek, 
and the Evacuation Creek Members. The Mahogany oil-shale bed lies at the base of the Parachute Creek Member 
and conformably overlies the Douglas Creek Member (Gwynn, 1985). 

Bitumen-saturated sandstone lenses are in the upper portion of the Douglas Creek Member and the lower 
portion of the Parachute Creek Member, both below and above the Mahogany oil-shale zone, respectively. The 
degree of saturation and extent of bitumen in these sandstone lenses is controlled largely by porosity, permeability, 
and lateral extent of individual lenses. Correlation of individual rock units throughout the area is difficult, even over 
short distances, as individual sandstone beds range from 6 inches (15 cm) to 30 feet (9 m) in thickness. Within these 
beds, grain size and shape vary widely along with the type and degree of cementing. 

Using the Mahogany zone as a datum, Gwynn (1985) reported that apparent overburden (overlying, non
saturated rock) thickness varies from less than 100 feet (30 m) to more than 1,000 feet (300 m). Locally, however, 
actual overburden thicknesses can be much less than apparent thicknesses due to the highly variable nature of bitumen 
saturation. The degree of saturation varies both laterally and vertically. Vertically, all degrees of saturation are 
visible in an individual bed. Horizontally, variations from slight to rich may occur within a distance of a few 
hundred feet along the outcrop. Ritzma (1979) classified the Hill Creek deposit as giant sized, and estimated that 
1.6 billion barrels of bitumen are in-place. 

The Hill Creek deposit is contained in rocks that are stratigraphically equivalent to those of the P.R. Spring 
deposit. The two deposits are separated arbitrarily along the Willow Creek Canyon drainage. 
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Bitumen Analyses 

Wood and Ritzma (1972) reported results of bitumen analyses on one sample collected from the Douglas 
Creek Member within the Hill Creek deposit (table 2). Sample 69-11 C from the upper part of the Douglas Creek 
Member, was taken along Oil Sand Canyon, located in the SWV.Swv. section 30, T.l4S., R.2OE. 

Johnson and others (1976) presented results of analyses of three drill cores from the Flat Rock Mesa area 
in the Hill Creek tar-sand deposit (table 4). They described two major tar-sand zones with a net thickness of 55 to 
81 feet (17 to 25 m). Other information from this study included porosity (average 20.2 percent of bulk volume); 
permeability before and after oil extraction (averaging 150 and 325 md respectively); low oil-saturation (average of 
29.7 percent of pore volume); and sulfur and nitrogen contents (average 0.45 and 0.73 percent respectively). The 
analyses of bitumen from core holes HC-I, HC-2, and HC-3 are composites from both members. HC-I was located 
in the SEV.NWV.NEV. section 31, T.14S., R.2OE. HC-2 was located in the SEV.NWV.SWV. section 33, T.14S., 
R.20E. HC-3 was located in the NEV.NEV.NEV. section 3, T.15S., R.20E. 

Development History 

Because the majority of the Hill Creek tar-sand deposit lies within an area set aside for preservation by the 
Ute Tribe, no development has taken place. Moreover, it is unlikely that any development of tar sands will take 
place in the foreseeable future. The Flat Rock oil field, located in T.14S., R.20E., is the only known petroleum 
development in the area. 
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Table 4. Technical data from core holes HC-1, HC-2, and HC-3 of the Hill Creek tar-sand deposit 
(after Johnson and others, 1976). 

Location* (D-14-20)31 abd (D-20-15)aaa 
Surface elevation ft.(above sea level) 7260 7410 
Top of tar sand (depth) ft. 41 307 
Bottom of tar sand (depth) ft. 230 461 
Net thickness of tar sand ft. 81 55 67 
Porosity, saturated pct. 10.9 13.3 16.6 
Porosity, extracted pct. 19.7 20.1 21 
Permeability, saturated md 59 120 286 
Permeability, extracted md 325 264 375 
Oil saturation pct. of pore vol 42.2 29.7 15.5 
Oil saturation pct. of sample wt. 3.9 2.8 1.4 
Water saturation pct. of pore vol. 2.8 1.6 1.7 
Bulk density, saturated g/cm3 2.209 2.173 2.133 
Bulk density, extracted g/cm3 2.12 2.107 1.087 
Sand grain density g/cm3 2.641 2.636 2.641 
Compressive strength, saturated psi 5826 8438 5949 
Compressive strength, extracted psi 4579 6454 4681 
Oil Specific gravity at 60° g/cm3 1.004 1.025 0.994 
Oil gravity °API 9.4 6.6 10.9 
Sulfur wt. pct. oil 0.48 0.42 0.42 

wt. . oil 0.75 0.81 0.8 

68 
13.4 
20.2 
150 
325 
29.7 
2.8 
2.1 

2.174 
2.106 
2.64 
6555 
5130 
1.004 
9.4 

0.45 
0.73 

Well and Spring Numbering System for Utah. The system of numbering wells and springs in Utah is based on the cadastral land-survey 

system of the U.S. Government. The number designates a location and describes its position in the land net. The land-survey system 

divides the state into four quadrants by the Salt Lake Base Line and Meridian, and these quadrants are designated by uppercase 

letters as follows: A, northeast; B, northwest: C, southwest; and D, southeast. Numbers designating the township and range (in that 

order) follow the quadrant letter, and all three are enclosed in parentheses. The number after the parentheses indicates the 

section and is followed by the three letters indicating the quarter section, the quarter-quarter section, and the quarter-quarter-

quarter section (generally 0.04 km2 or 10 acres). The quarters of each subdivision are designated by lowercase letters as follows: a, 

northeast; b, northwest; c, southwest; and d, southeast. 
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Sunnyside 

Location and Access 

The Sunnyside deposit is located on the southwest flank of the Uinta Basin, about 18 miles (29 km) east 
of the town of Price, Utah in T.l2-13S., R.13-15E. and T.14S., R.14-15E. (SLM), Carbon County (figure 13). 
Access from the west is via U.S. Highway 6 heading southeast from Price, then east on State Highway 123 past the 
town of Sunnyside. Numerous ranching and oil-well maintenance roads provide access to canyons and ridges where 
the deposit is exposed. The deposit is located less than 10 miles « 16 km) from a spur of the Rio Grande Railroad. 

Physiography and Land Use 

The Sunnyside deposit is situated in the Book Cliffs-Roan Cliffs physiographic subprovince of the Uinta 
Basin. The deposit is exposed along the western side of the Roan Cliffs, from Rock Creek on the south to Nine Mile 
Creek on the north. Elevations of bitumen-saturated outcrops range from about 8,900 feet to about 9,700 feet (2,713-
2,957 m). Topography is characterized by high-relief and rugged terrain. The deposit covers an area of 
approximately 122 mi2 (316 km2

). 

Land ownership for the Sunnyside deposit is mostly private with some federal and state land (figure 23). 
Land use is limited to primarily cattle and sheep grazing. The Sunnyside underground coal mines near East Carbon 
City used to produced large tonnages of metallurgical-grade coal, but are now shut down. 

Geologic Setting 

The Sunnyside tar-sand deposit lies on the western part of the southeast lobe of the Uinta Basin. Regional 
dip is northeastward at 3 to 12 degrees. Small-scale structures (minor faulting and fracturing) found in the area do 
not appear to have affected bitumen emplacement. The Sunnyside tar sands occur within the lower part of the Green 
River Formation (Eocene) in the marginal lacustrine facies, and in the upper part of the Colton Formation 
(Paleocene/Eocene) (figure 24). The deposit represents deposition of several stacked channels, downcutting, and 
subsequent in-filling (Schenk and Pollastro, 1987). Sandstone of the Sunnyside deposit was deposited in meandering
stream, fluvial environments on the southern margin of Lake Uinta (Banks, 1981). 

At Sunnyside, bitumen-saturated units occur within both the Green River and Colton Formations (Schenk 
and Pollastro, 1987). Distinction between the two formations is difficult due to intertonguing and similar lithologic 
types. The Green River Formation consists of shale, marlstone, siltstone, sandstone, limestone, and tuff, deposited 
in lacustrine environments. Beds of shale, siltstone, and sandstone, deposited in a fluvial-deltaic environment, 
compose the Colton Formation. Bitumen-bearing sandstone bodies in both formations are interbedded with mudstone, 
shale, siltstone, and carbonate that do not contain significant bitumen (Schenk and Pollastro, 1987). 

The Peters Point-Stone Cabin gas fields, located in a northwest to southeast trend from T.12S., R.14E. to 
T.13S., R.l7E., produce primarily gas and some oil from the Green River and Wasatch Formations at depths of2,800 
to 4,300 feet (853 to 1,311 m). This interval is stratigraphically equivalent to the saturated interval at Sunnyside. 
Some workers believe that the lacks Canyon anticline and associated faults trapped hydrocarbons thereby preventing 
their movement updip to Sunnyside. 

Bitumen-saturated sandstone bodies occur within the lower part (marginal lacustrine facies) of the Green 
River Formation and in the upper part of the Colton Formation. These bodies are more prevalent in the western part 
of the deposit, nearest to the delta complexes. Holmes and Page (1956) reported that porosities of these sandstones 
range between 25 and 30 percent, and permeabilities range between 154 and 677 md (based on four determinations). 

Up to 32 saturated beds have been identified from surface mapping of outcrops. Lateral extent, porosity, 
and permeability control the degree of saturation of the individual beds. Vertically, all degrees of saturation are 
visible in a bed at anyone locality. Horizontally, variation from barren to highly rich may occur within a distance 
of a few hundred feet. Channeling, irregular thickness, pinchout, and interfingering with neighboring beds make 
correlations of individual beds very difficult (Clem, 1985). 

Two zones of saturation have been identified in the subsurface. The upper zone crops out in several 
drainages and may have a gross thickness of up to 1,000 feet (305 m). The lower zone, 800 to 900 feet (244-274 
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m) below the upper zone, is between 1,300 and 1,900 feet (396-579 m) thick. In the outcrops along the cliff side 
of Bruin Point, there is no distinction between these two zones (Gwynn, 1986). 

The individual sandstone beds range from 0.5 to more than 100 feet (0.15 m - 30.5 m) in thickness. 
Characteristics such as size and shape of sand grains, sorting, porosity, and type and degree of cement all vary from 
one bed to another (Clem, 1985). 

In 1945, the u.s. Geological Survey (USGS) estimated that the Sunnyside bituminous-sandstone resource 
consisted of about 1.6 billion cubic yards (1.22 biIIion m3

) of material. Of this, they estimated that 0.9 biIlion cubic 
yards (0.69 billion m3

) included measured plus indicated resources, with 0.7 billion cubic yards (0.54 billion m3
) as 

inferred resources (Holmes and others, 1948; Holmes and Page, 1956). The U.S. Bureau of Mines translated this 
estimate into 728 million barrels of oil equivalent, of which 409.5 miIlion barrels included measured plus indicated 
resources, and 318.5 million barrels were inferred resources (BaIl Associates, Ltd., 1964). 

Ritzma (1979), using additional data, classified the deposit as "giant," and estimated that between 3.5 and 
4.0 billion barrels of oil were contained in-place. Ofthis estimate he classified 1.25 billion as measured, 1.75 billion 
as indicated, and the remaining 0.5 to 1.0 billion as inferred. 

Bitumen Analyses 

Wenger and others (1952) reported complete analyses using fractional distillation for "extracted" and 
"recovered" bitumen from Sunnyside. Specific gravity was 0.922 and 1.024, API gravity was 22.0 and 6.7, and 
sulfur content was 0.47 and 0.50 percent, respectively. Nitrogen content was reported as 0.96 percent. Presentation 
of their analyses of distilled fractions is beyond the scope of this report. 

Development History 

The Sunnyside deposit was mined intermittently from 1892 to the late 1940s, mostly for roadbase 
construction. Holmes and others (1948), stated that 335,000 tons (304,000 mt) of rock had been quarried by the time 
of their study. Between 1931 and 1945, the material was used for road paving in Utah and five other western states. 
The ore was carried from the quarry by a 3-mile (4.8-km) long aerial tramway and then trucked to the railhead at 
Sunnyside. 

Several companies performed resource assessments, and tested tar-sand pilot projects at the Sunnyside 
deposit. In 1963 to 1964, Shell Oil Company collected cores from numerous boreholes as part of an evaluation 
program that eventually lead to an experimental (five spot) in-situ steamflood in 1966. Shell continued evaluation 
of the deposit and drilled additional core holes in 1967 (Thurber and Welbourn, 1977). Signal Oil and Gas 
Company, in 1966 and 1967 tried an in-situ steam process using horizontal holes to recover oil. Pan-American 
Petroleum Corporation also performed an in-situ steamflood at the Sunnyside deposit in 1966. Texaco and Gulf later 
conducted coring operations within the deposit. During 1982, Enercor did preliminary mining feasibility studies on 
leases they had acquired. Phillips Petroleum, Sabine Resources, Cities Service, and Amoco all considered 
development of tar-sand resources at Sunnyside. Gulf Oil Corporation had a land interest in the area and drilled one 
test hole. Mono Power Company's Utah Tar Sand Project entered into an agreement with Amoco to evaluate the 
Sunnyside deposit in the early 1980s (Charles Bishop, 1996, verbal communication--various news releases). 

Chevron Resource Company signed an operating agreement with Great National Corporation (GNC) for the 
development of 2,000 acres of the Sunnyside deposit in 1982. GNC had been involved in development of the 
Sunnyside deposit since the late 1970s and had also proposed to build a pilot plant. Under the Chevron/GNC 
agreement, bitumen-saturated material was mined and test-processed at Chevron's pilot plant located next to 
Chevron's refinery north of Salt Lake City (Covington and Young, 1985). 
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SUMMARIES OF SECONDARY TAR-SAND DEPOSITS 

The following section briefly describes 20 tar-sand deposits in the Uinta Basin that we classify as secondary 
due to their relatively small size, inaccessible nature, or because they are not well defined. More complete 
descriptions are included in the many references to these deposits. The reader is urged to consult these publications 
and articles for more details. Figure 25 shows the locations of these areas with respect to primary roads, geographic 
features, and communities. 

Argyle Canyon 

Location and Access 

The Argyle Canyon tar-sand deposit is situated along the southwest side of the Uinta Basin (figure 25) in 
an area known as the Bad Land Cliffs. The deposit is located in sections II and 12, T. I IS., R.12E. and in sections 
7 through 26, T.I IS., R.13E. (SLM), Duchesne County. The area lies about 20 miles (32 km) northeast of the town 
of Price, Utah. Access is via State Highway 33 from its junction with U.S. Highway 6 in Price River Canyon. 
Utah-33 intersects a gravel road about 14 miles (22 km) northeast from the junction with US-6, opposite the 
A vintaquin Campground road, and leading east to Argyle Canyon. From this intersection, the gravel road winds east
southeast along Argyle Creek. The westernmost outcrops of the Argyle Canyon tar-sand deposit are encountered 
about 12 miles (19 km) eastward along this road. From here, the deposit outcrops extend east-southeast along the 
north side of the canyon for another 14 miles (23 km), parallel to the road. At the east end of the deposit, the 
Argyle Canyon road intersects the Nine Mile Canyon road, which also intersects US-6 about 21 miles (34 km) to 
the southwest near the town of Wellington. 

Physiography and Land-Use 

The Argyle Canyon deposit lies along the southwest margin of the Uinta Basin along a geographic feature 
known as the Bad Land Cliffs. The Bad Land Cliffs are an east-west trending set of cliffs, highly dissected by north
south trellis-type drainage. Although in stratigraphically younger rocks, outcrop patterns in the Bad Land Cliffs 
somewhat mimic those of the Roan and Book Cliffs located a few miles to the south. Argyle Creek flows eastward 
and converges with Minnie Maud Creek and Nine Mile Creek, which together form the main-stem of Nine Mile 
Creek. Elevations of bitumen-saturated outcrops range generally between 7,100 and 8,000 feet (2,164-2,500 m). 

Land ownership in the Argyle Canyon area is mainly public land and private land with a few scattered 
parcels of School Trust Lands (figure 26). Part of the Ashley National Forest lies less than two miles north of the 
tar-sand outcrops. Most mineral ownership of the private land, however, has been reserved by the Federal 
Government. The land is used mainly for grazing and for summer home sites. 

Geologic Setting 

The Argyle Canyon deposit occurs within interbedded open lacustrine and marginal lacustrine rocks of the 
Green River Formation (Eocene) (Ryder and others, 1976). Sandstone (marginal lacustrine facies) ofthe Delta facies 
and interfingering, fine-grained source beds (open lacustrine facies) of the Parachute Creek Member dip gently 
northward toward the center of the Uinta Basin (figure 27). The Green River Formation is overlain by mainly fluvial 
deposits of the Uinta Formation (Eocene). 

The Delta facies consists of irregularly bedded, lenticular micaceous sandstone with interbedded mudstone. 
In the eastern part of Argyle Canyon, this unit is dominantly sandstone and is about 1,500 feet (457 m) thick. To 
the west the Delta facies becomes somewhat thicker but more dominated by mudstone and siltstone (Tripp, 1986c). 

The Parachute Creek Member is regularly bedded and contains siltstone, mudstone, and kerogen-rich shale 
sequences with several prominent tuff beds. In the Argyle Canyon area there are numerous lenticular sandstones with 
unconformable channeling along their bases. The Parachute Creek Member is about 500 feet (152 m) thick (Tripp, 
1986c). 

Most of the bitumen is contained in delta facies sandstone tongues which pinch-out within the Parachute 
Creek Member. Deposits with the highest bitumen saturation appear to be in the central part of Argyle Canyon 
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where intertonguing is more prevalent. Tripp (l986a) estimated the thickness of the saturated zone in the central 
part of the canyon at about 400 feet (122 m). 

The only structural feature in the deposit area is a set of west-northwest trending, high-angle faults that 
cross-cut Green River and Uinta Formation beds 2 to 3 miles (3.2-4.8 km) north of the bitumen-saturated outcrops 
of Argyle Canyon (Doelling and Graham, 1972). The longest mapped fault-trace extends for about 6 miles (9.6 km). 

Development History 

The Argyle Canyon deposit was reportedly mined for local use as asphalt for road pavement (Tripp, 1986c). 
No large-scale mining of this deposit has been reported. Isopach and overburden maps, prepared by Tripp (l986a, 
1986b) showed that overburden would likely be a determining factor in the viability of any future mining operation. 
Because of the highly dissected, steep-walled canyons, the terrain does not lend itself to surface mining operations. 
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Chapita Wells 

Location and Access 

The Chapita Wells deposit is located on the south flank of the Uinta Basin, about 28 miles (45 km) south 
of the town of Vernal and 11 miles (18 km) west of the town of Bonanza in T.8-9S., R.22-23E. (SLM), Uinta 
County (figure 25). The eastern edge of the deposit area is near the confluence of Kennedy and Coyote Washes and 
the western boundary is the White River. Elevations of bitumen-saturated outcrops range from about 4,800 feet to 
about 5,200 feet (1,463-1,585 m). Access to the area is gained along State Highway 45, south from the town of 
Vernal, then west via oil-well maintenance roads. The deposit consists of many scattered, bitumen-saturated outcrops 
extending intermittently for 10 miles (16 km) along Coyote Wash. 

Physiography and Land-Use 

The deposit is near the center of the Uinta Basin among generally low-lying hills and meandering washes. 
Land ownership is comprised mostly of Public Land administered by the BLM with scattered sections of School 
Trust Land administered by SITLA (figure 28). The western part of the deposit is within the Uinta and Ouray 
Reservation. A number of gas fields are located in the vicinity, and several gas pipelines cross the deposit area. 
Gilsonite mining has taken place on the east and southeast edges of the deposit area. 

Geologic Setting 

The Chapita Wells area is situated on the southern limb of the Uinta Basin in a belt of gently, west-dipping 
and northwest-dipping beds. Gilsonite veins occur on the east and southeast edges of the deposit area (figure 29). 
Bitumen impregnates fluvial sandstone channels within the Uinta Formation (Eocene). The host sandstone units are 
coarse-grained and poorly sorted and are gray at the outcrop. The degree of saturation of individual sandstone beds 
varies. Although the degree of saturation depends, in part, upon porosity and permeability, the proximity of the beds 
to fault and fracture zones appears to be the primary control (Covington, 1964). Ritzma (1979) classified the deposit 
as medium-small, with a gross resource of 7.5 to 8 million barrels of bitumen. 

The bitumen-saturated rocks at Chapita Wells, similar to rocks at the Pariette deposit, appear to be spatially 
related to gilsonite veins in the area suggesting a common origin. The Pariette deposit is located about 20 miles (32 
km) west of Chapita Wells. 

In the Chapita Wells area, Fantasy Canyon (NW comer, section 12, T.9S., R.22E.) contains some of the 
most intricately carved erosion forms in Utah. Wind and rain have etched out the softer parts of a sandstone lens, 
leaving an array of pillars, pinnacles, arches, knobs and projections. These sandstone "goblins" are cemented with 
the yellow-brown bitumen. 

Bitumen Analyses 

Wood and Ritzma (1972) reported an analysis of bitumen extracted from the deposit. Sample 69-15E (table 
2) was collected from a channel sandstone in the Uinta Formation near a gilsonite vein. The sample location was 
in the NEYlNWYI section 12, T.9S, R.23E. The sandstone was reportedly stained yellow-brown and contained a 
waxy, volatile oil. 

Development History 

Bituminous sandstones of the Chap ita Wells area were first mentioned in geologic literature in 1963, 
although they were well known to early settlers and to the Ute Indians (Covington, 1964). The only known 
development of the deposit was undertaken by NESCO Corporation and Oil Sands Exploration Company, both of 
Salt Lake City, Utah. In 1975, these companies leased ten, pre-1920 placer claims, which covered 1,600 acres in 
sections 15, 21, and 22 of T.9S., R.22E. They reportedly developed plans to construct processing equipment to 
extract oil and perform core drilling. In early 1976, the venture was abandoned (UGS internal files). 
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Cow Wash 

Location and Access 

The Cow Wash tar-sand deposit is located just northwest of the Raven Ridge and Rimrock deposits in 
sections 20 and 21, T.6S., R.24E. (SLM), Uinta County (figure 25). Access to the area is by U.S. Highway 40, 
southeast from Vernal for about 20 miles (32 km), and then southwest for about 2 miles (3.2 km) by unimproved 
pipeline-access roads. The deposit consists of two beds of bitumen-saturated sandstone which crop out for about 1 
mile (1.6 km) along an east-southeast alignment between a pipeline road and Cow Wash. The Utah-Colorado border 
is about 10 miles (16 km) to the south-southeast along U.S. 40. 

Physiography and Land-Use 

The Cow Wash deposit is located on the northeast margin of the Uinta Basin in an area characterized by 
low-lying hogback ridges (The Rim Rock) and bad-land type topography. Dinosaur National Monument and Split 
Mountain, comprised of deeply eroded Mesozoic and Paleozoic sedimentary rocks, lie about 15 miles (24 km) to the 
north. The Walker Hollow, Red Wash, White River, and Won sits Valley oil and gas fields lie between 6 and 18 
miles (10-29 km) southwest of the area. The Powder Springs gas field and the Coyote Basin oil field lie about 10 
miles (16 km) to the southeast. 

Land ownership is mostly Public (BLM-administered) Lands with isolated state sections, outside of the 
deposit area, administered by (figure 30). Land use is mainly livestock grazing and activities related to oil-field 
development. 

Geologic Setting 

The deposit is contained in interbedded sandstones and conglomerates, within the Parachute Creek member 
of the Green River Formation (figure 31). These bedded units dip 65 degrees south-southwest toward the basin axis. 
The Green River Formation (Eocene) rests unconformably upon the Wasatch Formation (Paleocene-Eocene) and is 
overlain by the Uinta Formation (Eocene). Bitumen is trapped in pinchouts of lenticular, medium-grained sandstones 
and, to a lesser extent, conglomerates. Ritzma (1979) classified the deposit as small, and calculated the total resource 
at 1.0 to 1.2 million barrels. 

Bitumen Analyses 

Sample 69-1A (table 2) was collected from an outcrop of the Parachute Creek Member of the Green River 
Formation west ofa pipeline-cut between Cow Wash and the pipeline road in the SW'i4NE'i4NW'i4 section 21, T.6S., 
R24E. (SLM). 

Development History 

No exploration or development of this deposit is known. The Cow Wash tar-sand deposit is one of several 
minor deposits located in the area between the Asphalt Ridge and Raven Ridge deposits. The discovery of these tar 
sands was reportedly instrumental in triggering exploration that led to the discovery of Green River Formation 
petroleum (depth of 5,300 feet) in the Red Wash Field to the southwest (Quigley, 1972). 
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Daniels Canyon 

Location and Access 

The Daniels Canyon deposit lies slightly west of the western flank of the Uinta Basin, 17 miles (27 km) 
southeast of Heber City, Utah, near the summit of Daniels Canyon, Wasatch County (figure 25). It is about 200 to 
300 feet (60-90 m) east of U.S. Highway 40 and about 1.0 mile (1.6 km) north of Daniels Pass in the 
SEYINEYINEYlSWYI section 10, T.6S., R.6E. (SLM), Wasatch County, Utah. A short trail starting from U.S. 
Highway 40 and leading east along the north side of a minor, unnamed tributary of Daniels Canyon provides access 
to the deposit. 

Physiography and Land-Use 

The area is in the Wasatch Hinterland physiographic subprovince of the Uinta Basin. The deposit consists 
of an east-west alignment of bitumen-saturated exposures located in mountainous, forested terrain. The deposit 
covers about 2,000 square feet (186 m2) at an elevation of 7,900 feet (2,408 m). The best exposures are at an 
abandoned mine, called the Chinese Wax Mine (Ritzma, 1975). The deposit is entirely within the Uinta National 
Forest (figure 32). 

Geologic Setting 

The deposit occurs in the highly fractured, brecciated Oquirrh Formation (Pennsylvanian-Permian) on the 
west flank of the Uinta Basin where the Paleozoic and Mesozoic formations of west-central Utah have been thrust 
along a low-angle plane over the west margin of the basin. The Oquirrh Formation was deposited in the Oquirrh 
basin, an important depocenter in the mid-Paleozoic foreland basin. The geometry of the Oquirrh basin is obscure 
because of Cretaceous thrust faulting during the Sevier orogeny. The Strawberry Valley (or Charleston) thrust is 
exposed 4.7 miles (7.6 km) to the east and dips at a low angle to the west. The sole of the thrust may lie more than 
5,000 feet below the Daniels Canyon deposit (Ritzma, 1975). The rocks surrounding the deposit are likely of 
Permian age (figure 33). They are overturned and dip from 60 to 75 degrees to the north and northeast (Ritzma, 
1975). 

Bitumen saturates interstices of the intensely fractured and brecciated siliceous limestone and quartzite of 
the Oquirrh Formation. The strike of this fractured zone, from alignment of the mine entries and dumps, is about 
N.70oE. The fractures dip about 25 degrees to the north. Clasts of the limestone and quartzite are impermeable and 
mostly devoid of bitumen. 

The oil is a shiny black solid at temperatures up to 100°F (38°C). On surfaces warmed by the sun, it 
becomes tacky and oozes in tiny rivulets. The material resembles a mineral wax more than a tar. 

Bitumen Analyses 

Analyses of three samples of bitumen extracted from the mined material are listed in table 2. Sample 70-
22D came from the mine dump, while samples 74-1A and B were cut from the walls of the mine entry. 

Extensive analyses of the two samples indicate that the bitumen has been moderately degraded by weathering 
and bacterial action, and is similar in composition to ozocerite. Ozocerite, a mineral of solid hydrocarbon, is found 
in the Wasatch and Green River Formations elsewhere in the Uinta Basin. 

Development History 

The Daniels Canyon deposit is the only deposit in Utah exploited solely as a source for petroleum products. 
It was discovered in about 1900 and the first claims were recorded in early 1909. The mine was operated 
sporadically for a number of years following discovery until it was shut down in the early 1920s. In the late 1920s 
interest revived in the mine, and in 1929 and 1930 the Daniel Mining and Refining Company re-opened the mine. 
The mine came to be known as the Chinese Wax Mine because much of the investment capital came from several 
residents of Park City who were of Chinese descent (Ritzma, 1975). 
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Examination of the mine site in the 1970s by UGS geologists showed that the mine was a steeply inclined 
shaft following the "vein" of bitumen-saturated, fractured and brecciated rock. Several short drifts were driven 
outward from the shaft until encountering barren rock. Ritzma (1975) reported that one entrance to the shaft was 
located on top of a hill at the highest bitumen-saturated outcrops, while another entrance was located about 120 feet 
(37 m) downslope. A retort, reportedly moved from an oil-shale plant near Carlin, Nevada, was erected at the 
bottom of the shaft next to the lower entry. The crumbly, brecciated rock in the "vein" was retorted and yielded a 
black waxy substance which was further distilled or refined at the site. Products from the retort included (I) high
grade, pale-yellow oil, used in automobiles and machinery; (2) lamp oil; and (3) candle wax. The market for these 
products was local, therefore, only a small amount was produced. The mine and plant closed after about two years 
of operation, and the retort was dismantled and moved to DeBeque, Colorado, during World War II (Ritzma, 1975). 
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Lake Fork 

Location and Access 

The Lake Fork deposit is located on the south flank of the Uinta Mountains, about 25 miles (40 km) north 
of the town of Duchesne in sections 5 and 6, T.l N., RAW., and section 1, T.I N., R.5W. (USM), Duchesne County 
(figure 25). Fonnerly referred to as Lake Fork-Yellowstone, Yellowstone, and Black Diamond, the deposit is situated 
along low-lying slopes about 1 mile (1.6 km) west of the Yellowstone River. Although not maintained, numerous 
forest-fire control roads cross the area. 

Physiography and Land-Use 

The deposit is located on the northwest flank of the Uinta Basin in a belt of south-dipping beds that marks 
the basin margin. Bitumen-saturated rocks crop out at an elevation of about 8,000 feet (2,438 m) on wooded lands 
belonging to the Uinta and Ouray Reservation (figure 34). 

Geologic Setting 

The Duchesne River Fonnation, the host rocks for the deposit, dips from 4 to 6 degrees southward in this 
area (figure 35). Within the Duchesne River Fonnation (Eocene), bitumen is confined to a fluvial-channel interval 
comprised of four beds with a gross thickness between 15 and 20 feet (5-6 m). These sandstone bodies are cross
bedded, poorly sorted, and weather to grey and white. The complete deposit may be obscured by younger Quaternary 
gravel and dense brush (K. Clem, unpublished data). Ritzma (1979) classified the deposit as small and calculated 
the gross resource to be 6.5 to 10 million barrels. 

Bitumen Analyses 

Wood and Ritzma (1972) collected two samples from the Lake Fork deposit and reported the results of 
analyses (table 2). Sample 68-21 D was collected from an oil seep in the Duchesne River Fonnation, located in the 
center of the SW\I.t section 5, T.lN., RAW. Sample 68-220 was collected from a prospect pit in the Duchesne River 
Formation, located in the center of the SWI/. of section 5. 

Development History 

In 1957 and 1958, the Duchesne County Road Commission conducted a coring program to assess the Lake 
Fork deposit for possible use as road-surfacing material. The Commission detennined that the deposit was not 
sufficiently rich for use as paving material. In addition to land and mineral title disputes, the results of the coring 
program led the commission to abandon the project. 

63 

IR - 000571



Z 
N 
f-

R4W 

'V w 

'v 

w 

w 

w 

w 

w 

W \ W W 

W W W W 
~\) 

W 
-OJ\) 

~. W " "/ W 

W "/ '.!/ w 

W W 

W 

W W ~ 

W W W ~. 

W W W W 

w w 

A T ION E X P LAN 
[ 

V//I 
lw '.! ,,/1 

I Private . 

. Reservalton d Ouray Uinta an 

st (USFS) National Fore 

Figure 34. Fork tar-san if the Lake h · map 0 d owners Ip 
Lan - 64 

d area. 

~" 
0 
CO w t "/ 

"/ 
W W 

"/ 
'.!" W 

W W 

~ 

W 

/ 

t d outcrop. atura e . fon Bitumen-s denote prolec I h tchures 
a bsurface. into su . 

hic contours In Topograp I 
b ve ms. feet a 0 

IR - 000572



Z 
N 
I-

z 
I-

R4W 

Td Og 

01 

+ ~),J ~ 5 4 

~/ 

Og 

EXPLANATION 

01 Landslide 

Oa Alluvium 

Og Glacial till and outwash 

Td Duchesne River Formation 

Bitumen-saturated outcrop. 
hatchures denote projection 
into subsurface. 

c~~J Geologic contact 

~ 

QJ 

.:::,. 

N 

t 
0.5 Mile 

Figure 35. General geology of the Lake Fork tar-sand area (after Bryant. 1992; tar-sand outcrops from 
unpublished UGS file data). 

65 

IR - 000573



Littlewater Hills 

Location and Access 

The Littlewater Hills deposit consists of two areas of numerous, small bitumen-saturated sandstone outcrops 
located in sections 26, 27, 35, and 36 of T.2N., R.l E. (USM); in sections 4 and 5 of T.I N., R.2E. (USM); in section 
31 of T.2N., R.2E. (USM); and in section 34, T.3S., R.l9E. (SLM), Uintah County (figure 25). Former names of 
the deposit include Deep Creek and Deep Creek Nose (Ball Associates, Ltd., 1964). Located about 15 miles (24 km) 
north of the town of Roosevelt, the deposit is accessed by paved county roads and unimproved ranch roads. 

Physiography and Land-Use 

The western part of the deposit extends about 2 miles (3.2 km) in an east-southeast alignment along the 
north side of the Littlewater Hills, ending near Grouse Creek (Little Water Creek). The eastern part of the deposit 
extends about I mile ( 1.6 km) in a southeast alignment also along the north side of the Littlewater Hills, ending 
near Deep Creek (figure 36). The deposit crops out at an elevation of 6,600 to 7,200 feet (2,012-2,196 m) and is 
somewhat obscured by vegetation. 

Nearly the entire deposit area is contained on lands belonging to the Uinta and Ouray Reservation. Adjacent 
to the north lie tracts of private, Public, and National Forest lands. 

Geologic Setting 

The deposit is located on the north flank of the Uinta Basin in the belt of south-dipping beds that mark the 
basin margin in this area. Upper Cretaceous rocks in the vicinity dip to the south from 15 to 17 degrees (Kinney, 
1955). Dips generally decrease through successively younger beds southward toward the basin axis. 

In the deposit area (figure 37), the Duchesne River Formation rests unconformably upon the Mancos Shale 
(Upper Cretaceous). Both units are poorly exposed. The basal strata of the Duchesne River Formation are white 
to grey, medium-grained sandstones with occasional lenses of conglomerate. The conglomerate lenses contain grit
to cobble-size clasts. Bitumen of varying saturation is primarily within this basal strata. These saturated units are 
unconformably overlain by massive conglomerates of Duchesne River Formation. The conglomerate contains cobble
to boulder-sized clasts. Bitumen occasionally extends up into the conglomerates. 

Covington (1964) stated that the Littlewater Hills deposit had no economic significance, but was of geologic 
interest. Ritzma (1979) classified the deposit as large, containing 10-12 million barrels. 

The Littlewater Hills deposit is geologically important because of its location between the Asphalt Ridge 
deposit, located 3 miles (4.8 km) to the southeast, and the Whiterocks deposit, located 4 miles (5.4 km) to the west. 

Bitumen Analyses 

Chemical analyses suggest that the origin of the oil was the Green River Formation (Eocene). Sample 68-
14C, shown in table 2, was taken from an outcrop and bulldozer cut on the east bank of Deep Creek 
(SW'/.SWY.tSWY.t section 4, T.I N., R.2E.). 

Development History 

There has been no known exploration or attempt at development of this deposit. A test well for oil and gas 
was drilled just north of the deposit by Cotton Petroleum Company in 1974. The No. I Bruchez, located in the 
NWY.tNWY.tNWY.t section 32, T.2N., R.2E. (USM), penetrated the Weber Sandstone (Permian) at a depth of 4,555 
feet. Two formation tests, one within the Mancos Shale produced 5 MCF of gas per day; and the other, within the 
Weber Sandstone, produced water. The well was subsequently plugged and abandoned. 
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Minnie Maud Creek 

Location and Access 

The Minnie Maud Creek deposit is located on the southwest flank of the Uinta Basin, about 18 miles (29 
km) northeast of the town of Price in T.ll-12S., R.12-13E (SLM), Carbon and Duchesne Counties, Utah (figure 25). 
The deposit extends east-west on the north side of Minnie Maud Creek, a tributary of Nine Mile Creek. Bitumen
saturated beds generally crop out at elevations around 7,300 feet (2,225 m). 

Access to the area is via U.S. highway 6 southeast from Price then north on the Nine Mile Canyon Road, 
just past the town of Wellington. This road follows Soldier Creek northeastward for about 20 miles (32 km) to Nine 
Mile Canyon. Minnie Maud Creek extends to the northwest from the head of Nine Mile Canyon. Several ranch 
maintenance roads connect the numerous side canyons and ridges where the deposit is exposed. 

Physiography and Land-Use 

The deposit area lies just northeast of the Roan Cliffs. Minnie Maud Creek is mostly a homoclinal valley 
following the geologic strike (east-southeast) of gently dipping sedimentary rocks. Many side canyons trend 
generally northeast-southwest forming a trellis-type drainage pattern. 

Although mineral rights have been reserved by the Federal Government, much of the surface ownership is 
private (figure 38). Land in the area is used mostly for grazing, for recreational use, and summer homes. 

Geologic Setting 

The Minnie Maud Creek tar-sand deposit is located on the southwest limb of the Uinta Basin, where strata 
generally dip northward from 4 to 12 degrees. Sedimentary formations exposed in the canyon include the Garden 
Gulch and Parachute Creek Members of the Green River Formation, and the Wasatch Formation (figure 39). 
Bitumen-saturated rocks occur within both the Garden Gulch and Parachute Creek Members of the Green River 
Formation. Between one and four principal saturated zones are reported, with a gross thickness ranging from 5 to 
15 feet (1.5-4.6 km) (Ritzma, 1979). Ritzma (1979) classified the deposit as "large," containing between 10 and 15 

million barrels of oil-in-place. 
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Nine Mile Canyon 

Location and Access 

The Nine Mile Canyon deposit is located on the southwest flank of the Uinta Basin, about 24 miles (39 km) 
northeast of the town of Price, Utah, in T.ll S., R.14-17E. (SLM), Duchesne County (figure 25). The deposit is 
expressed as scattered outcrops and extends in an east-west direction for about 20 miles (32 km) on the north side 
of Nine Mile Canyon. Bitumen-saturated rocks crop out at elevations of about 6,500 feet (1,981 m). 

Access is via U.S. Highway 6 southeast from Price, then north onto Nine Mile Canyon Road just past the 
town of Wellington. This road follows Soldier Creek northeastward for about 20 miles (32 km) to Nine Mile 
Canyon. Several ranch-maintenance roads connect numerous side canyons and ridges where the deposit is exposed. 

Physiography and Land-Use 

The Nine Mile Canyon tar-sand deposit is situated on the southwest margin of the Uinta Basin in the Bad 
Land Cliffs area where tributaries to Nine Mile Creek have eroded nearly flat-lying sedimentary rocks. The Bad 
Land Cliffs extend roughly 35 miles (56 km) from Argyle Canyon to the west across the north side of the Nine Mile 
Canyon area. Elevations range from about 5,700 feet (1,737 m) to 6,500 feet (1,981 m). 

Surface ownership is mostly Public Lands with scattered sections of School Trust Lands. Small tracts of 
private lands are located mainly along Nine Mile Creek and in the Water Canyon drainage (figure 40). The lands 
are used mainly for grazing with some private lands serving as summer home sites. 

Geologic Setting 

The Nine Mile Canyon tar-sand deposit is located on the southwest limb of the Uinta Basin, where strata 
generally dip northward from 4 to 12 degrees. Sedimentary rock units exposed in the canyon include the Garden 
Gulch and Parachute Creek Members of the Green River Formation and the Wasatch Formation. Bitumen-saturated 
rocks occur within both the Garden Gulch and Parachute Creek Members of the Green River Formation. Outcrops 
of bitumen-saturated rocks are discontinuous and extend for about 17 miles (27 km) along Nine Mile Creek, Gate 
Canyon, Petes Canyon, Currant Canyon, and Parley Canyon (figure 41). 

Ritzma (1979) classified the deposit as "medium" to "small," and estimated that 5 to 10 million barrels of 
oil were in-place. 
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Oil Hollow 

Location and Access 

The Oil Hollow tar-sand deposit is located in the W~W~ section 28, T.IOS., R.5E, (SLM), Utah County 
(figure 25). Numerous small outcrops of oil-impregnated sandstone occur for about 0.6 miles (1 km) in a north-south 
alignment on the east side of the valley at the head of Oil Hollow and to the south across a sharp divide in the head 
of an unnamed north fork of Spring Hollow. The area is accessed from U.S. Highway 6 near Thistle Junction in 
Spanish Fork Canyon. From here a 4-wheel-drive road continues southeastward "up" Lake Fork for about 7 miles 
(11 km). A 4-wheel-drive road from Dairy Fork to the northeast crosses the deposit and connects with the Lake Fork 
road about 2 miles (3.2 km) south of the deposit. 

Physiography and Land-Use 

The Oil Hollow deposit is located at the extreme west margin of the Uinta Basin near the north end of the 
Wasatch Plateau. The deposit crops out at an elevation of about 7,100 feet (2,164 m) in mountainous, forested 
terrain. The land surface is administered by the Forest Service, minerals are owned by the Federal Government, but 
have apparently been withdrawn from leasing. An isolated state section less than I mile (1.6 km) south of the 
occurrence is administered by SITLA. The southernmost exposure is located on private lands, which are probably 
patented mining claims. Land use is mainly for summer grazing and for harvesting forest products (figure 42). 

Geologic Setting 

The Oil Hollow deposit occurs in sandstone units of the Green River Formation (Eocene) which dip 10 to 
IS degrees northeast (figure 43). In the deposit area, the Green River Formation has been down-dropped more than 
500 feet (150 m) along the Martin Mountain fault, and placed adjacent to the Flagstaff (Paleocene) and North Hom 
(Cretaceous-Paleocene) Formations to the west (Pinnell, 1972). 

The host sandstone units, although discontinuous, are grouped within a sequence of green shale and claystone 
that is about 50 feet (15 m) thick. Some adjacent shale is also saturated with bitumen. The sandstone is fine- to 
medium-grained, well-sorted, variably calcareous, and weathers to a characteristic light bluish gray color (K. Clem, 
unpublished data). 

Bitumen Analyses 

Analyses of two samples from the deposit yielded an average of 10.1 percent of oil by weight. Sulfur 
content was 0.42 and 0.44 percent (K. Clem, unpublished data). No laboratory report or other reference to these 
analyses were available, however. 

Development History 

Peterson and Ritzma (1972) reported that several pits and tunnels (adits) were observed in the deposit area. 
They also reported that a simple retort was apparently operated at the site. 
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Pariette 

Location and Access 

The Pariette deposit is located on the south flank of the Uinta Basin, about 15 miles south of Roosevelt and 
Fort Duchesne, in Duchesne and Uintah Counties (figure 25). The deposit consists of numerous scattered outcrops 
extending about 20 miles (32 km) intermittently along Pariette Bench. The deposit area includes TAS., R.I-2E., and 
R.2W. (USM), and T.8S., R.17-18 E. (SLM). Elevations of the outcrops range from about 4,850 feet to about 5,350 
feet (1,478-1,631). Access to the area is via state highway 161 and oil-well maintenance roads southward from the 
town of Myton for about 10 miles (16 km). 

Physiography and Land-Use 

The deposit is located in an area oflow relief near the topographic center of the Uinta Basin. The area lies 
partly within the Uinta and Ouray Indian Reservation, and includes a combination of Reservation lands, private lands, 
Public (BLM-administered) Lands, and isolated State sections (figure 44). Land is used mostly for irrigated crops 
and stock grazing. 

Geologic Setting 

Geologic units present (figure 45) in the area include the Uinta Formation (Eocene), which dips gently from 
1 to 4 degrees northward in this area, and Quaternary surficial deposits (Hintze, 1980). Several scattered, lenticular 
fluvial-sandstone units of the Uinta Formation in the Pariette area are bitumen-saturated. Individual saturated zones 
are up to 15 feet (4.6 m) thick, and commonly pinch-out laterally within a few feet. Bitumen-saturated outcrops 
are normally buff to gray in color, while the surrounding rocks are red to orange. Saturated sandstones are typically 
medium-grained, crossbedded, and well sorted (UGS, unpublished file data). The Pariette deposit lies about 5 to 10 
miles (8-16 km) southeast of the Duchesne fault zone and in the proximity of several gilsonite veins (Gurgel, 1983). 

The position of bitumen-saturated zones vary horizontally and vertically, making correlations of individual 
zones difficult. Bituminous outcrops along Pleasant Valley appear higher in the section compared to bituminous 
outcrops along Pariette Bench and Uteland Butte. Visual inspections of the Pariette Bench-Uteland Butte outcrop 
indicate that these tar-sands are generally of a better grade and more extensive than those along Pleasant Valley. 

Bitumen saturation varies from weak to rich, with reported "dry" tar occurrences (Covington, 1963). While 
the areal extent of saturation is large, the majority of the outcrops are of less than a rich grade. Covington (1963) 
postulated that the origin of bitumen is related to the Duchesne Fault zone, as oil could have migrated upward along 
the fault zone and into the Uinta Formation from the underlying Green River Formation. Gilsonite veins, which are 
in close proximity, also cannot be discounted as a source. 

Ritzma (1979) classified the Pariette deposit as "large," and estimated that the area contains from 12 to 15 
million barrels of bitumen. Covington (1963, 1964) suggested that, due to the lenticular nature of the host sandstone 
units, the deposit does not have great commercial value. 
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Raven Ridge 

Location and Access 

The Raven Ridge deposit is located on the north flank of the Uinta Basin, about 25 miles (40 km) southeast 
from the town of Vernal, along U.S. Highway 80, in T.6-7S., R.24E. (SLM), Uintah County (figure 25). Access 
is gained via a secondary road which branches southward from U.S. Highway 40 about 3 miles (4.8 km) east of the 
intersection of U.S. 40 and State Highway 45. This road provides access to the northern and western portions of 
the deposit. Several seismic-line roads crisscross the deposit area. 

Physiography and Land-Use 

The deposit lies along and adjacent to a series of northwest-trending hogbacks known as Raven Ridge and 
Squaw Ridge that extend from the Colorado-Utah border westward to Powder Springs Wash. Elevations of bitumen
saturated outcrops range from 5,400 to 6,000 feet (1,646 to 1,829 m). The surface ownership in the area is mainly 
Public Land (BLM administered) with scattered State sections (SITLA administered) (figure 46). Land is used 
mainly for stock grazing and oil and gas development. 

Geologic Setting 

The Raven Ridge tar-sand deposit is located on the northern and northeastern flank of the Uinta Basin. 
Raven Ridge and Squaw Ridge are part of a northwest-southeast trending set of hogbacks, where Tertiary strata dip 
from 10 to 85 degrees southwest and average about 30 degrees southwest (figure 47). Bitumen-saturated sandstone 
units are primarily within Douglas Creek, Parachute Creek, and Evacuation Creek Members of the Green River 
Formation (Eocene) and also within the basal part of the Uinta Formation (Eocene). The Green River Formation 
in this area is composed of sandstone, limestone, and shale deposited mainly in shoreline and delta facies (marginal 
lacustrine). The Uinta Formation consists of fluvial-deltaic shales, sandstones, and pebble conglomerates with source 
areas to the east (Quigley, 1972). 

Bitumen-saturated units in the Douglas Creek Member are exposed in the northern part of the deposit along 
Raven Ridge. Bitumen occurs within a zone about 90 feet (27 m) thick at the base of the Douglas Creek Member. 
This zone contains many thin, cross-bedded sandstone lenses, most of which are well sorted and fine to medium 
grained. The degree of saturation ranges from very rich to moderate, with the greatest saturation at the base of the 
interval. 

Bitumen-saturation in the Parachute Creek Member ranges from weak to very rich. Two places are 
saturated: (1) patchy, weakly saturated occurrences along the Colorado-Utah border, and (2) a zone of rich saturation 
in the central part of the deposit along Squaw Ridge. Individual sandstone beds range between 30 and 50 feet (9-15 
m) thick, while saturated zones occupy only 4 to 16 feet (1.2-5 m) of the beds. The sandstone units are all well 
sorted with subrounded grains ranging in size from fine to medium grained (Quigley, 1972). 

Bitumen-saturated beds in the Evacuation Creek Member are discontinuous and commonly less than 4 feet 
(1.2 m) thick. Bitumen-saturated zones in this member extend from the central part of Squaw Ridge northeastward 
for about 3 miles (4.8 km) to the south side of Powder Springs Wash. The beds are fine- to very fine-grained, weIl
sorted sandstones, ranging from rich to weakly saturated. 

Bitumen-saturated zones are rare in the Uinta Formation, but where present, typically occur near the base. 
These beds are commonly medium to coarse grained, well sorted, and cross stratified. Ritzma (1979) classified the 
deposit as "large," with 75 to 100 million barrels of bitumen in-place. 

Surface mining methods may not be applicable to the Raven Ridge deposit because of steeply dipping strata 
and the relatively thin nature of bitumen-saturated units. 
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Bitumen Analyses 

Wood and Ritzma (1972) reported the results of analyses of three samples of oil extracted from the Raven 
Ridge tar-sand deposit (table 2). The location and description of the three samples are as follows: 

Sample 67-5A is from a sandstone within the Parachute Creek Member, located in the SE';4SW';4 section 
8, T.7S., R.25E. 

Sample 67-8A is from a basal sandstone within the Green River Formation and in a zone of sharp flexure 
immediately west of Powder Springs Wash, located in the SW';4NE';4SW';4 section 25, T.6S., R.24E. 

Sample 67-lOA is from a sandstone from the Parachute Creek Member, located in the NW';4NE';4 section 
21, T.7S., R.25E. 

Development History 

Ball Associates Ltd. (1964) described sporadic attempts to develop the Raven Ridge deposit principally for 
paving material. In the summer of 1980, Western Tar Sands, Inc. tested strip-mining of a 22-foot, saturated 
sandstone zone within a 23-acre site in section 15, T.7S., R.24E. Results from this test-mining indicated that bitumen 
reserves were 348,000 barrels within the test site (Anonymous, 1981). The company planned to build a 100 BPD 
pilot plant for the extraction of oil from the site using a patented process, but, the plant was never built. 

Occurrences of the oil sands in the area from Asphalt Ridge to Raven Ridge were instrumental in triggering 
exploration that led to the discovery of petroleum in the Green River Formation in the Red Wash oil and gas field 
located a few miles to the southwest (Koesoemadinata, 1970). 
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Rimrock 

Location and Access 

The Rimrock tar-sand deposit is exposed along the Raven Ridge-Asphalt Ridge trend of hogbacks between 
the Raven Ridge and Cow Wash deposits (figure 25). The deposit is located in T.6S., R.24E., sections 22, 23, 25, 
and 26 (SLM), Uintah County. The Rimrock deposit has also been referred to as the Northwest Raven Ridge deposit. 
U.S. Highway 40 and State Route 45 provide access to the area, located about 20 miles (32 km) southeast of the 
town of Vernal. From the junction of US-40 and SR-45, the area lies south along SR-45 about 1.5 miles (2.4 km) 
and northwest about I mile (1.6 km) along powerline and pipeline access roads. 

The Rimrock deposit is one of several "minor" deposits located in the area between the Asphalt Ridge and 
Raven Ridge deposits. Occurrence of these tar-sand deposits helped lead to the discovery of Green River Formation 
petroleum in the Red Wash oil and gas field located a few miles to the southwest. 

Physiography and Land Use 

The deposit lies at the east end of a number of low-lying, west-northwest-trending hogbacks collectively 
called the Rim Rock that extend from Powder Springs Wash westward to upper Kane Hollow. The Rimrock, Cow 
Wash, and upper Kane Hollow tar-sand deposits occur along this trend. Elevations of bitumen-saturated outcrops 
lie at about 5,400 feet (1,646 m). The surface ownership in the area (figure 48) is mainly Public Land (BLM 
administered) with scattered State school sections (SITLA administered). A contiguous tract of 640 acres of private 
land is situated within I mile (1.6 km) northeast of the deposit. Land is used mainly for stock grazing and oil and 
gas development. 

Geologic Setting 

The Rimrock tar-sand deposit consists of numerous beds of bitumen-saturated sandstone that crop out for 
about 2 miles (3.2 km) in a southeast alignment between Pole Line Wash and Powder Springs Wash (figure 49). 
The area is along the northeast flank of the Uinta Basin in a belt of southwest-dipping beds that mark the basin 
margin. Beds of the Parachute Creek and Douglas Creek Members of the Green River Formation and the Wasatch 
Formation dip up to 67 degrees southwest toward the basin axis. The Parachute Creek Member overlaps and 
truncates the Douglas Creek Member with angular discordance. Similarly, the Douglas Creek Member overlaps and 
truncates the Wasatch Formation. Wasatch strata dip more steeply toward the center of the basin than the Green 
River strata. 

Bitumen is localized in units of the Wasatch Formation and in Green River sandstones that truncate 
underlying Wasatch strata. Bitumen is primarily contained in lenticular sandstones within a 90 foot interval above 
the base of the Douglas Creek Member of the Green River Formation. Degree of saturation ranges from very rich 
to moderate, and saturated units are exposed for a distance of 0.75 mile (1.2 km). The saturated sandstone units are 
commonly thin, blocky, and cross-stratified. Grain sizes range from fine to medium, and most of the sandstones in 
the interval are well sorted (Quigley, 1972). Ritzma (1979) classified the deposit as large, with an estimated total 
resource of 25 to 30 million barrels. 

Bitumen Analyses 

Bitumen in the Rimrock deposit has similar chemical characteristics to oil extracted from lacustrine shale 
of the upper part of the Wasatch Formation. Sulfur isotope data show that Rimrock oil is very similar to other 
Tertiary-age, north rim deposits, except Raven Ridge, Asphalt Ridge, and Whiterocks (Mauger and others, 1973). 
Hydrocarbons evidently moved updip within sand units of the Wasatch Formation and then spread laterally through 
lower Green River units. 
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Extracted oil has been analyzed by fractional distillation methods (Wood and Ritzma, 1972) and for sulfur 
isotopes (Mauger and others, 1973). Wood and Ritzma (1972) reported analytical results of four samples from the 
Rimrock area. The analyses are shown on table 2 and the locations of the samples are listed below. 

Sample 67-4A is from the Wasatch Formation in the center of NEV.NE'/. of section 26. 

Sample 67-6A is from the SEV.SEV.SWV. of section 23. 

Sample 67-7A is from the upper part of the Green River Formation occurrence, and IS from the 
SEV.SEV.SWV. section 23. 

Sample 67-9A is from the Wasatch Formation in the north half of SEV.SEV.NWV. of section 25. 
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Split Mountain 

Location and Access 

The Split Mountain tar-sand occurrences are located I to 3 miles (1.6-4.8 km) west-northwest of the Split 
Mountain Campground in Dinosaur National Monument. Bitumen-saturated outcrops are located in the SYZSW'14 
section 24; the NWI/.NE'14 section 25; and the center and EYzSE'14 section 23, To4S., R.23E.; and in the WYzNW'14 
section 30, To4S., R.24E. (SLM), Uintah County (figure 25). Access is by foot trail northwest from the campground 
along Cottonwood Wash and Red Wash, and then northward along narrow canyon-bottoms that issue off Split 
Mountain. The dinosaur quarry from which the monument is named is about 1.1 miles (1.8 km) southwest. 

Physiography and Land Use 

The tar-sand occurrence lies entirely within Dinosaur National Monument on the southwest flank of Split 
Mountain. The area is characterized by deeply incised canyons and flatirons along the plunging west end of the Split 
Mountain anticline. The Green River, a major tributary of the Colorado River system, flows through Split Mountain 
Canyon less than 1 mile (1.6 km) to the east. The tar-sand occurrences lie entirely within Dinosaur National 
Monument on land administered by the National Park Service. 

Geologic Setting 

Isolated, bitumen-saturated outcrops are within the Park City Formation (Permian) along rugged flatirons 
caused by deeply incised canyons that cross-cut the formation (figure 50). The Park City Formation rests 
conformably upon the Weber Sandstone (Permian-Pennsylvanian). 

The Split Mountain tar-sand occurrences are located on the plunging west end, south flank of the Split 
Mountain anticline, an east-west trending fold lying south of and parallel to the Uinta Mountain arch. On the 
southwest flank in the occurrence area, the Park City Formation dips from 65 to 72 degrees south-southwest 
(Untermann and Untermann, 1954). 

Bitumen-saturated, platy limestone from 2 to 3 feet (0.6-0.9 m) thick occurs immediately beneath the 
Moenkopi Formation (Triassic). Because of irregularities along the unconformable Park City-Moenkopi contact, the 
bitumen may occur as much as 10 feet (3 m) below the Moenkopi or may be cut out by erosion. 

Bitumen is commonly found saturating pods of coarsely crystalline, vugular limestone developed roughly 
parallel to the bedding planes of the Park City Formation. Where it is not bitumen-saturated, the Park City 
Formation emits a petroliferous odor on fresh fractures. Crystalline masses and vugs are heavily stained with 
viscous, fresh oil with a strong oily, sulfurous odor. Sandstones in the Moenkopi Formation immediately above the 
Park City are also lightly and spottily stained with oil, and the beds are tan in color suggesting that the hydrocarbons 
have altered the rock from its normal red color. Spotty impregnation of oil is also found in a few limestone beds 
in the lower Park City Formation, but the oil is dead and where found in vugs disintegrates to powder (K. Clem, 
unpublished data). 

Total thickness of the Park City in the area of the deposit ranges from 50 to 60 feet (15-18 m) with most 
ofthe variation occurring at the irregular upper contact. Regionally the Park City Formation thins from west to east 
across this area. The unit in which the deposit occurs thins gradually from west to east and pinches out between the 
deposit area and Split Mountain Canyon to the east. To the west the unit grades into dense, sandy, nonpetroliferous 
limestone. The lateral extent of the deposit is about 1.8 miles (2.9 km) (K. Clem, unpublished data). 

Bitumen Analyses 

Wood and Ritzma (1972) reported the results of analysis of one sample of bitumen (table 2; sample no. 68-
17D) collected from the Split Mountain tar-sand occurrence. Of particular interest is the high sulfur content (2.94 
percent), which contrasts with an average of 004 percent sulfur for bitumen extracted from deposits in Tertiary 
formations or for bitumen migrated from Tertiary rocks to older formations. Moreover, bitumen from this occurrence 
is much more sulfurous than that produced from the Weber Sandstone (Permian-Pennsylvanian; 0.83 percent) in the 
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Ashley Valley field located 10 miles (16 km) to the southwest and in the Rangely field in Colorado located 30 miles 
(48 km) to the southeast (0.72 percent). 

The Split Mountain deposit, although of minor importance, was studied and sampled carefully because it 
appears to contain the only indigenous Permian or (Paleozoic) crude oil of all Uinta Basin tar-sand deposits. 

Development History 

No attempt has been made to develop this deposit. The presence of oil in outcrops of the Park City 
Formation here and elsewhere in northeast Utah has encouraged drilling for oil and gas in the Weber Sandstone along 
the Ashley Valley-Rangely trend. 

91 

IR - 000599



Spring Branch 

Location and Access 

The Spring Branch deposit is located on the north flank of the Uinta Basin, about 20 miles (32 km) 
northeast of the town of Roosevelt in sections 13 and 24, T.2N., R.3W., (USM), Duchesne County. The deposit lies 
near the headwaters of Spring Branch Creek (figure 2S). The elevation of the deposit is about 8,600 feet (2,621 m). 

Hiking trails provide the only access, as the closest maintained road is 2 miles (3.2 km) to the south. This 
county road connects the communities of Altonah and Neola with the turnoff to Spring Branch approximately 
halfway between the two towns. 

Physiography and Land-Use 

The Spring Branch deposit is situated along the marginal benches subsection of the Uinta Basin along the 
southern flank of the Uinta Mountains. The area is entirely enclosed within the Uintah and Ouray Reservation. The 
Reservation boundary with the Ashley National Forest lies 3 miles (S km) north of the deposit. The area is 
mountainous, forested terrain used mainly for summer-range livestock grazing. 

Geologic Setting 

The Spring Branch deposit is located on the northern flank of the Uinta Basin, and consists of one exposure 
of bitumen-saturated rocks within the Upper Eocene Duchesne River Formation (figure SI). The Duchesne River 
Formation in this area is composed of fluvial sandstone and conglomerate. 

A small-displacement reverse fault, which crosscuts the deposit, may have controlled the accumulation of 
bitumen. The fault is oriented northeast-southwest, and is traceable for about 1,000 feet (30S m). Clem (unpublished 
data) suggested that the fault displaces the Duchesne River Formation probably more than 200 feet (60 m); however, 
he could trace no mappable units across the fault. The hanging-wall block is on the northwest side of the fault, and 
the fault plane dips about 80 degrees to the northwest. 

Located within the Duchesne River Formation (Eocene), bitumen is in two zones, separated by the reverse 
fault. The host strata southeast of the fault is sandstone, while the host strata on the northwest side of the fault is 
mainly conglomerate. The bitumen-saturated zone on the southeast side of the fault is 180 to 200 feet (SS-61 m) 
thick, while the saturated zone on the northwest side is SO to 60 feet (IS-18 m) thick. Saturation along the fault zone 
is very rich and small seeps along the trace ooze oil (K. Clem, unpublished data). 

Ritzma (1979) classified the deposit as "medium-small," and estimated that I.S to 2 million barrels of oil 
are in-place. 

Bitumen Analyses 

Wood and Ritzma (1972) and Mauger and others (1973) reported analyses of oil extracted from the deposit 
(table 2). Sample 68-23D was taken from sandstone in the footwall (southeast side) of the fault, located in the 
NEY4NEV.NWY4 section 24. Sample 69-24D was taken from a conglomeratic sandstone in the hanging-wall of the 
fault, located in the NEV.NEV.NWV. section 24. 
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Spring Hollow 

Location and Access 

The Spring Hollow tar-sand deposit consists of two small isolated outcrops of oil-impregnated sandstone, 
positioned halfway between the southeastern end of the Asphalt Ridge deposit and the Upper Kane Hollow deposit 
(figure 25). The deposit is within Spring Hollow, a minor tributary of the Green River, located about five miles 
south of the town of Jensen in section 18, T.6S., R.26E., and in section 13, T.6S., R.22E. (SLM), Uintah County. 
Access is by way of a county road southwest from Jensen for about 6 miles (9.6 km), then east along an agricultural 
road for less than 0.5 mile (0.8 km). 

Physiography and Land-Use 

The deposit is situated less than 1 mile (1.6 km) east of the Green River, a major tributary of the Colorado 
River, which meanders generally northeast to southwest along its course. Low-lying hills and valleys compose the 
landscape elsewhere. Along and adjacent to the course of the Green River, land is mainly irrigated cropland mostly 
in private ownership. Northwest of the Green River, SITLA administers a large, contiguous tract of state land that 
adjoins the Asphalt Ridge tar-sand deposit area. East of the Green River, land-ownership is primarily Public Land 
administered by the BLM and scattered school sections administered by SITLA. 

Geologic Setting 

Untermann and Untermann (1964) mapped the rocks in the deposit area as the Uinta Formation (Eocene), 
which overlies the Mesaverde Group (Cretaceous) with angular discordance. Ritzma (1979), however, listed the 
deposit as hosted by the Duchesne River Formation (Eocene), which is similar in character but overlies the Uinta 
Formation. Figure 52 illustrates the geologic interpretation of Rowley and others (1985). A few miles east of Spring 
Hollow, the Uinta Formation rests atop the Green River Formation (Eocene), which unconformably overlies the 
Mesaverde Group. The deposit area is situated less than a mile northeast of the axis of the Uinta Basin syncline. 
Untermann and Untermann (1964) projected the Uinta and Green River Formations in this area to be more than 6,000 
feet (1,829 m) thick. 

Bitumen has saturated either the basal part of the Duchesne River Formation or the Uinta Formation and 
near the trace of a small-displacement fault (K. Clem, unpublished data). Ritzma (1979) classified this deposit as 
"minor," and did not estimate resources. 

Bitumen Analyses 

Wood and Ritzma (1972) and Mauger and others (1973) reported the results of analyses on samples from 
the Spring Hollow deposit. Although Untermann and Untermann (1964) mapped the area as Uinta Formation, Wood 
and Ritzma (1972) reported that sample 68-180 (table 2) was collected in a fault zone from sandstone of the 
Duchesne River Formation in the center of the SE'I! section 18, T.6S., R.23E. 

Development History 

There has been no known exploration or attempt at development ofthis deposit. The Spring Hollow deposit 
is one of several "minor" deposits located in the area between Asphalt Ridge and Raven Ridge deposits. Occurrences 
of these oil sands were instrumental in triggering exploration that led to the discovery of petroleum in the Green 
River Formation in the Red Wash field 6 miles (9.6 km) to the southeast. 
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Tabiona 

Location and Access 

The Tabiona deposit lies on the northern flank of the Uinta Basin, and is about 2.5 miles (4 km) north of 
the town of Tabiona (figure 25). The deposit consists of two separate areas; one area is located near the head of a 
small canyon off of Little Valley, and the other near the bottom of Little Valley. The deposit is located in the SEY4 
section 16 and SYzSYz section 17, T.IS., R.7W., (USM), Duchesne County. 

Access to the area is gained from State Highway 35 about 2 miles (3.2 km) northwest of the town of 
Tabiona. From here, travel is by unimproved roads and trails for I to 2 miles (1.6-3.2 km) east from SR-35. 

Physiography and Land-Use 

Bitumen-saturated outcrops are found in rugged and wooded terrain within the marginal benches subsection 
of the Uinta Mountains physiographic province. Outcrops in the eastern area are in a narrow, heavily wooded canyon 
between 7,150 and 7,400 feet (2,179-2,256 m) elevation, and are about 0.7 miles (1.1 km) from the nearest 4-wheel
drive access road. The western outcrops are in open, brush-covered terrain at about 7,000 feet (2,134 m) elevation, 
and are generally along the north face of an east-west trending ridge along the north side of Little Valley. Lands 
involved are part of the Indian Lands within the Uinta and Ouray Indian Reservation. Total surface area for both 
parts of the deposit is less than 0.5 square mile (1.3 km'). 

Geologic Setting 

The deposit is located along the northern margin ofthe Uinta Basin in a belt of south-dipping beds that mark 
the basin margin. The Mesaverde Group (Upper Cretaceous), which crops out about one mile (1.6 km) north of the 
deposits, dips 45 to 50 degrees southward (figure 53). The Current Creek Formation (Tertiary-Cretaceous) overlies 
the Mesaverde Group, and the Duchesne River Formation (Eocene) lies unconformably above the Current Creek 
Formation. The Current Creek dips 26 degrees southward. Bedding attitudes generally flatten through successively 
younger formations southward toward the center of the basin. 

Bitumen-saturated rocks are in the Current Creek and Duchesne River Formations in the two areas. The 
eastern part of the deposit is in the Current Creek Formation at the north end of a short lineament traceable on aerial 
photographs from Tonigut Spring in the NEY4SWY4 section 23, and trending N.600W. through a spring near the SW 
comer of section 15. Garvin (1969) noted anomalous steep dips and fracturing in the deposit area. Part of this 
deposit occurs along the contact between the Current Creek and Duchesne River Formations. Average difference 
in dip between the Currant Creek and Duchesne River Formations is between 10 and 15 degrees. At the intersection 
of the lineament with the unconformable contact, however, near-vertical Current Creek rocks are overlapped by 
Duchesne River rocks that dip southward 30 degrees. Garvin (1969) suggested the lineament appears to be the 
surface expression of deep-seated faulting. 

The eastern part is near the bottom of a narrow, unnamed canyon where steeply dipping sandstones of the 
Currant Creek Formation are impregnated with yeIlow-brown, waxy oil. The sandstones are fine to medium grained, 
friable, porous, and weather to a light gray and tan color. The sandstone is moderately saturated, yeIlow-brown, and 
has a strong odor of oil on fresh fractures. Bitumen is spotty and decreases away from fractured zones. Clay-gouge 
in zones of smaIl-scale faulting is normaIly unsaturated. Fractures and bedding planes appear to be the principal 
conduits for migration of the oil. 

Bitumen extends upward from Currant Creek sandstones into the basal sandstone of the Duchesne River 
Formation [previously caIled the Uinta Formation by Garvin, (1969)]. Bitumen-saturation in the Duchesne River 
sandstones ranges from moderate to very rich and continues upward to the top of the canyon waIl where the 
Duchesne River Formation is capped by unconformable coarse conglomerate, probably Bishop Conglomerate. 

Basal sandstone units of the Duchesne River Formation are saturated for about 1,000 feet (305 m) east to 
west along the outcrop and for 100 to 150 feet (30-45 m) above the base of the formation. The lateral limits of the 
deposits are sharp. In contrast to the Currant Creek Formation occurrence, bitumen in the Duchesne River is black, 
less waxy, volatile, and imparts a tough, rubbery cement to the otherwise friable sandstone. Tar sands in the 
Duchesne River are medium to coarse grained and contain lenses of coarse sandstone and conglomerate. 
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Tar sands crop out in the western part of the deposit along the north face of a ridge of south-dipping 
Duchesne River sandstone. Bitumen occurs in three zones, about 85 feet thick (26 m), of alternating sandstone, 
siltstone, and shale. Bitumen is more persistent in the lower two zones, which comprise about 45 feet (14 m) of the 
section. In friable, porous sandstones the rock is deeply weathered and dry. The lithified zones are more saturated 
and show sheens of liquid oil on fresh fractures. Conglomerate lenses in the upper zone contain cobbles and pebbles 
of sandy limestone with vugs fiIIed with bitumen. In the western part of the deposit, no bitumen was found in the 
Currant Creek Formation where it is exposed below the Duchesne River Formation. The deposit is mostly in fine
to coarse-grained sandstone and conglomerate. 

Ritzma (1979) estimated that l.3 miIIion barrels of oil are contained in both eastern and western deposits. 

Bitumen Analyses 

Wood and Ritzma (1972) reported the results of analyses of three bitumen samples from different parts of 
the deposit (table 2). API gravity ranged from 4.9 to 9.8 and sulfur contents ranged from 0.20 to 0.29 percent. 
Sulfur isotope analysis of one sample yielded a value for 034S of +5.9 permil (Mauger and others, 1973). 

Development History 

The Tabiona deposit is an important occurrence in the context of migration and entrapment of oil. Presence 
of a possible trap of live oil in the subsurface has also attracted interest as a possible exploration target. No 
exploration or development, however, has taken place for the tar-sand resource. 
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Thistle Area 

Location and Access 

The Thistle tar-sand deposit consists of two areas of bitumen-saturated outcrops, located about 2 miles (3.2 
kIn) apart and separated by Spanish Fork Canyon (figures 25 and 54). The locality is named for a small town in 
the southern part of Utah County which was destroyed in 1983 by a flood caused by a landslide-dam near the 
confluence of Thistle and Soldier Creeks. The northern tar-sand outcrop area is in sections 26-28, T.9S., R.4E. The 
southern tar-sand outcrop area is in sections 3, 4, 9, and 10, T.l OS., R.4E. In the northern area the tar-sand outcrops 
extend east-west for 1.3 miles (2 km) along the north wall of the canyon within one mile (1.6 km) of U.S. Highway 
6 and a main line of the Denver and Rio Grande Western Railroad. In the southern area, bitumen-saturated outcrops 
extend from high ledges along the west side of Lake Fork Canyon northward, then southwestward in Wildcat 
Canyon. Access to the two areas is by Jeep trails and foot paths from U.S. Highway 6. 

Peterson and Ritzma (1972) briefly discuss tar-sand deposits at Oil Hollow, a tributary to upper Lake Fork 
Creek where small exposures of bitumen-saturated sandstone crops out at the head of the tributary. This occurrence, 
described earlier in this report, is located about 6 miles (9.6 km) southeast of the confluence of Soldier Creek 
(Spanish Fork Canyon) and Lake Fork Creek. 

Physiography and Land-Use 

The area is mountainous, situated near the southern margin of the Middle Rocky Mountains physiographic 
province. Elevations in the northern outcrop area are around 5,800 feet (1,768 m). Elevations of the southern 
outcrops range from 5,600 to about 6,300 feet (1,707-1,920 m), since the exposure wraps around an unnamed 
mountain that has a peak elevation of 6,614 feet (2,016 m). 

Along the northern outcrops, land ownership is a combination of private lands and federal lands managed 
by the USDA Forest Service, Uinta National Forest. In the southern outcrop area, the surface ownership is mostly 
private, but the Federal Government has reserved a patchwork of mineral ownership. The boundary of the Manti-La 
Sal National Forest lies I to 2 miles (1.6-3.2 km) southeast of the southern outcrop area (figure 54). Private land 
in the area is used for summer home sites and grazing. National Forest lands are typically used for summer-range 
grazing and for harvesting wood products. 

Geologic Setting 

Pinnell (1972) mapped the surface geology in the area surrounding the deposits and described the geologic 
units. Peterson and Ritzma (1972) studied the deposit(s) and reported some analytical results. The deposit is located 
in complex geologic terrain on the east (leading) edge of the Sevier orogenic belt where Mesozoic and older 
formations were thrust upon younger rocks along the southwest margin of the Uinta Basin during the Cretaceous 
Period. The North Hom, and Flagstaff Formations (latest Cretaceous-Paleocene), rest unconformably on the Price 
River Formation, which in-tum rests unconformably on highly folded and faulted Cretaceous and Jurassic rocks. 
The post-Sevier formations (North Hom and Flagstaff Formations), which were deposited against and across rocks 
of the overthrust complex, are much less deformed. 

The northern area tar-sand deposit (figure 55) is in a group of fairly continuous lacustrine, sandstone lenses 
within the Flagstaff Formation that extend along a sinuous outcrop for 1.8 miles (2.9 km). Bitumen also occurs in 
interbedded oolitic limestone that grades laterally and vertically into sandstone. High-angle faults truncate this 
deposit on both east and west sides, although some bitumen persists across the west bounding fault into section 28. 
The bitumen-saturated zone is about 70 feet thick (21 m) on the west side, and 50 feet (15 m) thick on the east side. 
Four small-displacement faults cut the bitumen-saturated beds (Peterson and Ritzma, 1972). 

In the southern part of the deposit (Asphaltum mine), the bitumen-saturated zone crops out for a distance 
of about 2 miles (3.2 km), curving from east to west around the flanks of a mountain and following a dip-slope 
within the Flagstaff Formation. The saturated zone is about 20 feet (6.1 m) thick on the northern tip of the mountain 
and thins to a feather edge about I mile (1.6 km) south in Wildcat Canyon. The lithology of the bitumen-saturated 
zone in the lower part of the Flagstaff Formation is similar to that of the northern area. The outcrops are mostly 
concealed beneath vegetation; only a few good exposures are observed in and near old adits. Pinnell (1972) mapped 
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the area surrounding the Oil Hollow occurrences as Green River Formation (Eocene) within the footwall of the 
Martin Mountain Fault. 

The most common reservoir rock is calcareous sandstone which tends to be medium to coarse grained, well 
sorted, and porous. Interbedded with the sandstone is oolitic coquina containing fossil snails and clams, and oolitic, 
sandy limestone. 

Ritzma (1979) estimated the resource for both northern and southern deposits between 2.2 and 2.5 million 
barrels, and included Oil Hollow in this estimate. 

Bitumen Analyses 

Peterson and Ritzma (1972) reported the results of analyses of a bitumen sample collected from the 
Asphaltum mine (table 2). The material yielded nearly 15 percent bitumen by weight, with sulfur content of 1.07 
percent. 

Development History 

Peterson and Ritzma (1972) describe prospect pits, adits, haulage roads, and loading facilities at the 
Asphaltum mine. They also reported that the material was used extensively for paving streets in Utah towns, but 
cited no reference for this information. More recent reconnaissance, however, shows little evidence today of past 
tar-sand mining, possibly due to considerably more vegetative cover (C. Bishop, UGS, verbal communication, 
January 1996). At Oil Hollow, they reported an obscured bulldozer cut and remnants of a simple retorting operation 
(circa 1950). 
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Upper Kane Hollow 

Location and Access 

The Upper Kane Hollow tar-sand deposit consists of two small areas of bitumen-saturated rocks exposed 
about 2.5 miles (4 km) south of U.S. 40 in the area known as "The Rim Rock." This area is between Asphalt Ridge 
and Raven Ridge in the SWY4SWY4SW'j. section 13; and the NEY4NEY4NEY4 section 24, T.6S., R.23E. (SLM), 
northeastern Uintah County (figure 25). U.S. Highway 40 provides access to the area, which lies about 20 miles (36 
km) southeast of Vernal. The outcrops can be approached by 4-wheel-drive vehicle, but are accessible only on foot 
over rough terrain. 

Physiography and Land-Use 

The deposit lies along the west side of a number of low-lying, west-northwest-trending hogbacks, 
collectively called the Rim Rock, that extend from Powder Springs Wash northwestward to upper Kane Hollow. 
The area is hilly, cut by deep gullies and washes. The Rim Rock, Cow Wash, and Upper Kane Hollow tar-sand 
deposits occur along this trend. The bitumen-saturated outcrops on the west side of the Upper Kane Hollow deposit 
are located along the steep sides of Kane Hollow at an elevation of about 5,050 feet (1,539 m). Tar-sands on the 
east side of the deposit crop out along the west bank of a small, unnamed tributary of upper Kane Hollow at an 
elevation of about 5,150 feet (1,570 m). Surface ownership in the area is mainly Public Land (BLM administered) 
with several scattered state school sections (SITLA administered). A contiguous tract of 640 acres of private land 
is situated within 2 miles (3.2 km) northeast of the deposit. Land is used mainly for stock grazing and oil and gas 
development. 

Geologic Setting 

The Upper Kane Hollow tar-sand deposit is one of many similar occurrences situated along the north flank 
of the Uinta Basin. The deposit is in sandstone beds in the Parachute Creek Member of the Green River Formation 
(Eocene), which dip south-southwest from 25 to 30 degrees (figure 56). In this area the Green River Formation 
overlies the Wasatch Formation (Eocene-Paleocene) and Mesaverde Group (Upper Cretaceous) with angular 
discordance. The Green River rests unconformably on Mesaverde beds that dip from 60 to 65 degrees south
southwest (Doelling and Graham, 1972). 

The east side of the deposit is in an area oftightly compressed folds and small-displacement faults. Bitumen 
saturation is heaviest close to the faults, suggesting a genetic relationship. 

Tar sands occur in discontinuous sandstone lenses which are medium to coarse grained and locally 
conglomeratic. Most are friable and soft, but some resistant ledges are calcareous and well-cemented. Bitumen is 
localized and varies in degree of saturation from very weak to moderate. Much of the bitumen is dry and 
disintegrates to powder when struck with a pick. Maximum thickness of impregnated sandstone in the eastern 
outcrop area is 15 feet (4.6 m). Maximum thickness of the western outcrops is about 23 feet (7 m). Total area of 
the deposit is estimated to be about five acres. 

Bitumen Analyses 

Wood and Ritzma (1972) extracted and analyzed one sample of bitumen from this deposit (table 2). The 
sample yielded an API gravity of 7.6 with a sulfur content of 0.32 percent, very close to the average of analyses from 
other Uinta Basin tar-sand deposits. 

Development History 

Discovery of this and other tar-sand occurrences in the Asphalt Ridge-Raven Ridge trend is thought to have 
helped promote exploration that led to the discovery of petroleum in the Green River Formation in the Red Wash 
Field situated 4 to 5 miles (6.4 to 8 km) to the south. 

103 

IR - 000611



Figure 56. 

R23E 
Kms 

Tg 

Kmv 

Tg 

EXPLANATION 

Qa Alluvium and terrace gravels 

-c"d"' Duchesne River Formation 

Tg Green River Formation 

Kmv Mesaverde Group 

Kms Mancos Shale 

Bitumen-saturated outcrop 
~ Geologic contact 

~5000~ Topographic contours in 
feet above msl 

General geology of the Upper Kane Hollow tar-sand area (after Doelling and Graham, 1972; tar
sand outcrops from K. Clem, unpublished data). 

104 IR - 000612



Whiterocks 

Location and Access 

The Whiterocks deposit lies on the northern flank of the Uinta Basin, 27 miles (43.5 km) north of Roosevelt, 
Duchesne County, and 30 miles (48 km) northwest of Vernal, Uintah County (figure 25). The deposit is located near 
the mouth of Whiterocks Canyon, and is directly northwest of the Littlewater Hills deposit. The deposit is in 
sections 17-19, T.2N., R.IE., and section 24, T.2N., R.l W. (USM), Uintah County, and covers an area of about 400 
acres. The deposit is found on the USGS Ice Cave Peak 7.5-minute quadrangle. 

Access to the deposit is via various county roads either west from Vernal or north from Roosevelt toward 
the town of White Rocks. From White Rocks, there is a graded road which parallels the east side of Whiterocks 
River, crossing the deposit. 

Physiography and Land-Use 

The deposit is found within the marginal benches subsection of the Uinta Mountains physiographic province. 
Bitumen-saturated sandstone crops out on the east and west sides of Whiterocks Canyon and is probably continuous 
beneath valley alluvium (figure 57). The main part of the deposit lies at an elevation of 7,200 feet (2,195 m). The 
valley area is mostly private land surrounded on three sides by the Ashley National Forest. To the south lies the 
Uinta and Ouray Reservation. The Whiterocks River has eroded through the deposit, forming a flood-plain as wide 
as 3,500 feet (1,158 m). The Whiterocks River is a major tributary to the Duchesne and Green Rivers. The 
bitumen-saturated and other formations form steep cliffs at the mouth of Whiterocks Canyon. The west wall rises 
about 300 feet (91 m) and the east wall rises about 500 feet (152 m) above the valley (Peterson, 1985). 

Geologic Setting 

Exposed strata consists primarily of steep, southeast-dipping Triassic and Jurassic rocks (figure 58). At the 
mouth of Whiterocks Canyon, the Wasatch Formation (Paleocene-Eocene) lies unconformably upon south-dipping 
rocks of the Mancos Shale and Mesaverde Group (Cretaceous). The Navajo Sandstone (Jurassic) lies unconformably 
above the Chinle Formation (Triassic) and unconformably below the Carmel Formation (Jurassic). Other formations 
exposed in Whiterocks Canyon include Precambrian, Cambrian, Mississippian, Pennsylvanian, Permian, Triassic, and 
Jurassic age rocks. 

The Navajo Sandstone, which is also called the Nugget Sandstone in northeastern Utah, is bitumen-saturated 
in and around Whiterocks Canyon (figure 58). The Navajo is divided into two units; a thin-bedded lower unit, and 
a highly cross-stratified upper unit (Uyger and Picard, 1985). The Navajo is mostly of eolian origin, deposited in 
dune fields and interdune environments (Picard, 1975; Uygur, 1983). The enclosing Chinle and the Carmel 
Formations are comprised mainly of impervious shales that may have acted to seal in oil migrating into the Navajo. 

The deposit is associated with the crest of a steep, south-plunging anticlinal nose (Whiterocks anticline) that 
subparallels the Whiterocks River. The influence of this structure on bitumen saturation is unknown. 

Covington (1963) suggested several theories about the origin of the oil. He favored a Pennsylvanian age 
for the oil migrating from the Weber Sandstone. He also suggested the Green River Formation (Eocene) as a 
possible source due to similarities in chemical analyses. Sulfur isotopes (Mauger and others, 1973) support this 
theory. 

The bitumen-saturated zone occurs almost entirely within the Navajo Sandstone, and is about 900 feet (274 
m) thick. The deposit strikes N65°E for about 1.5 miles (2.4 km). The outcrop is covered on both sides by the 
Duchesne River Formation (Eocene-Oligocene). 

The Navajo is a consolidated, fine-grained, and well-sorted subarkose. Poorly sorted zones of sandstone 
with a bimodal grain-size distribution are also present. Mineralogically, the Navajo Sandstone is mature and 
relatively uniform, with varying amounts of clays, iron oxides, and carbonate cements. Shale, siltstone, and 
calcareous zones are uncommon. Fracturing is common, although orientation is variable. The degree of bitumen 
saturation is dependent on permeability and is, therefore, not uniform; barren zones are adjacent to rich zones. 

Numerous resource estimates have been calculated for the Whiterocks deposit. Severy (1943) estimated 
resources of 9.52 million barrels based on outcrop mapping. Based upon the results of II core-holes, Shirley (1961) 
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calculated total resources of 105 million barrels. Of this total, Shirley classified 57 million barrels as proven reserves 
and 27 million barrels as probable resources. Covington (1963), using existing core-hole data and results of surface 
mapping, estimated approximately 50 million barrels. Lewin and Associates (1984) reported a measured resource 
of 60 million barrels in-place for 200 acres, with speculative resources of another 60 million barrels on 200 acres, 
calculating 600 feet (183 m) of saturation. Peterson (1985) suggested that the deposit contains more than 100 million 
barrels of oil in-place. Campbell (1975a) calculated 37.3 million barrels of oil-in-place, assuming 182 acres with 
500 vertical feet (152 m) of saturation. Ritzma (1979) classified the deposit as "very large," with 65 to 125 million 
barrels of oil in-place. From this he categorized 50 million barrels as measured, 15 million barrels as indicated, and 
the remainder inferred. 

It is interesting to note that the lower portion of the Duchesne River Formation, which overlies the eastern 
extent of the deposit, contains saturated pebbles of Navajo Sandstone. Bitumen occurs in the Duchesne River 
Formation, however, only along the contact with the Navajo Sandstone. This might indicate that oil migration was 
prior to deposition of the Duchesne River Formation. 

Bitumen Analyses 

Wood and Ritzma (1972) reported standard analyses of bitumen samples from the deposit, and Mauger and 
others (1973) presented data for sulfur isotopes (table 2). Sample 68-lOE was collected from the Navajo Sandstone 
prospect pit, located in the SW1f4NE1f4SE1f4 section 18, T.2N., R.2E. The WR-I, WR-2, and WR-3 samples are from 
the Navajo, located at T.2N., R.l E. 

Development History 

Peterson (1985) reported the results of exploratory drilling and presented a brief synopsis of development 
activities. Tar-sand exploration and development at Whiterocks until the 1940s was limited to small mining 
operations in pits and adits. In 1957 and 1958, three exploratory wells were drilled along the trend of the deposit 
in an effort to find liquid crude-oil. Two extraction plants were constructed in the early 1960s and used hot water 
and solvents in their processes. Also in the early 1960s, White Rocks Oil Properties of Salt Lake City drilled II 
core holes in the deposit; nine of these drill holes reportedly penetrated the entire bitumen-saturated interval. 
Western Industries of Las Vegas, Nevada, opened a strip-mine and built a pilot plant along the east side of the 
Whiterocks River apparently in the late 1960s. Major Oil Company, in the early 1970s, opened a strip-mine and 
built a pilot plant on the west side of the Whiterocks River (Peterson, 1985). Although other companies conducted 
exploratory work in the early 1980s, no other processing facilities were constructed. The quarry on the west side 
of the Whiterocks River is now being mined by Duchesne county for highway paving use. 
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Whiterocks South 

Location and Access 

The Whiterocks South deposit lies on the northern flank of the Uinta Basin in the SWl;4 section 16, T.2N., 
R.I E. (USM), Uintah County (figure 25). Access to the deposit is by various county roads either west from Vernal 
or north from Roosevelt to the town of Whiterocks. From Whiterocks, a graded road parallels the mountain front, 
on the east side of Whiterocks Canyon. Located about one mile (1.6 km) east of the Whiterocks deposit, the 
Whiterocks South deposit can only be reached by fire-control roads and hiking trails. 

To date, no analytical data are available and no exploratory work has been done for the Whiterocks South 
tar-sand occurrence. 

Physiography and Land-Use 

The Whiterocks South deposits consists of one small, bitumen-saturated outcrop near the head of a small 
side-canyon (Big Tom Hollow) of Whiterocks Canyon, and lies entirely within Ashley National Forest. The 
occurrence is located in mountainous terrain at an elevation of about 8,500 feet (2,591 m), is mostly obscured by 
brush, and occupies an area of less than one square mile (figure 57). 

Geologic Setting 

The Whiterocks South deposit (figure 58) is geologically similar to the Littlewater Hills deposit located 
about three miles (4.8 km) to the southeast. The deposit is located on the north flank of the Uinta Basin in the belt 
of south-dipping beds that marks the basin margin in this area. One mile (1.6 km) east of this deposit, the Navajo 
Sandstone (Jurassic) dips 65 degrees south. 

The Duchesne River Formation (Eocene-Oligocene) rests unconformable upon the buried Mesozoic section 
and is overlain by the Browns Park Formation (Miocene). The Duchesne River Formation is composed of diverse 
fluvial sedimentary rocks. These fluvial deposits consist of heterogeneous, laterally discontinuous sandstone lenses 
with varying amounts of conglomerate and poorly stratified, fine-grained rocks (Anderson and Picard, 1972). Along 
south-facing slopes, dense brush obscures exposures of the upper Duchesne River contact. 

Bitumen saturates less than 15 feet (5 m) of the basal part of the Duchesne River Formation (Ball 
Associates, Ltd, 1964). A small northeast-trending fault in the area suggests a possible relationship to the bitumen 
occurrence. Ball Associates, Ltd. (1964) classified this deposit as a "minor" occurrence with no economic 
significance. 
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Willow Creek 

Location and Access 

The WiJlow Creek deposit is located on the southwest flank of the Uinta Basin, about 15 miles (24 km) 
north-northeast of Price in T.6-7S., R.8-9W. (USM), and T.II S., R.9-10E. (SLM), Duchesne, Utah, and Wasatch 
Counties (figure 25). Bitumen-saturated outcrops extend eastward from near the Utah-Duchesne County line to 
Willow Creek, a distance of about 4 miles (6.4 km). The elevation of bitumen-saturated outcrops range between 
7,600 and 9,400 feet (2,317-2,865 m). 

Vehicle access is gained by driving north from Price via U.S. Highway 6 for about 10 miles (16 km), then 
turning east onto State Highway 33. The Avintaquin Campground Road, located about 14 miles (23 km) from the 
Highway 6 turnoff, provides access to the northern outcrops. The Willow Creek Road, located about 10 miles (16 
km) from the Highway 6 turnoff, provides access to the southern outcrops. 

Physiography and Land-Use 

The Willow Creek deposit is located on the western part of the southern limb of the Uinta Basin. The Roan 
Cliffs extend into the deposit area from the southeast, arbitrarily ending at Willow Creek. Willow Creek, a perennial 
stream, is the main drainage of the area, and flows southwest into the Price River. The surrounding area is 
characterized as high plateaus dissected by streams that form deep, steep-walled canyons. Emma Park, a homoclinal 
valley, lies less than 3 miles (5 km) south of the deposit area, and trends southeast to Whitmore Park along the base 
of the Roan Cliffs. 

The southern boundary of the Ashley National Forest lies less than 1 mile (1.6 km) north of the outcrops. 
The main deposit area consists of a patchwork of private and state lands, and small tracts of Public Land (BLM 
administered) are scattered throughout the deposit area (figure 59). The Federal Government has reserved mineral 
rights on most of the private land in the area, and, as of 1980, had established protective withdrawals, presumably 
for solid hydrocarbons (U.S. Bureau of Land Management, 1980). 

Geologic Setting 

Strata exposed in Willow Creek are the upper part of the Garden Gulch Member and the basal part of the 
Parachute Creek Member of the Green River Formation (figure 60). The Garden Gulch Member consists of 
alternating thin sandstone, siltstone, shale, and limestone beds. The Parachute Creek Member consists of massive 
beds that become thin upward and consist of fine-grained sandstone, interbedded with siltstone and shale. The 
sandstone beds are fluvial-deltaic and exhibit channeling characteristics. Regional dip is northward from 4 to 6 
degrees toward the center of the Uinta Basin. 

Channel sandstones are commonly the bitumen-saturated units. Although extensive ground cover masks the 
surface expression of the deposit, Tripp (1986a) estimated total thickness of the saturated zone at about 80 feet (24 
m). Surface evidence for much of the deposit is limited to bitumen-saturated "float," stones that have eroded from 
the deposit. Degree of saturation varies both vertically and horizontally. Ritzma (1979) classified the deposit as 
"large," and estimated that the Willow Creek deposit contains between 10 and 15 million barrels of oil in-place. 

110 

IR - 000618



I.f) 

I.f) 
N 

I-

UCH£S 
CARBON CO. 

~2250 
2 Miles 

12 Kilometers l 

t 

R11 E 

EXPLANATION 

Public Lands (BLM) 

State Trust Lands 

-~2000~ 

Topographic contours in meters 
above msl 

National Forest 

Private 

Bitumen-saturated outcrop, 
shading denotes projection 

into subsurface 

Figure 59. Land-ownership map of the Willow Creek tar-sand area. 

III 

IR - 000619



[/) 

r--
t-

[/) 

t-

[/) 
N 

t-

'0 

1: 
~ 
::J 

() 

R R 
9 8 
W W 

Tg 

o 
':l 

Tg 

~ (/\,s:A/\ ~ ~~ 
'0 ~. 
::J 
<::l 

DUCHESNE CD. 
CARBON CO. 

E X P L 

Tg 

~ / N / 

f' ! 

t '~~~/ 
Tc 

Tc 

I 2 Kilometers 

A N A T I 0 N 

" Bitu men -saturated outcrop, Tg Green River Formation 

,~ 

Figure 60. 

shading denotes projection 
into subsurface. Tc Colton Formation 

Geologic contact 

General geology of the Willow Creek tar-sand area (after Witkind and others, 1978; tar-sand 
outcrops from K. Clem, unpublished data). 

112 

IR - 000620



ACKNOWLEDGMENTS 

This report is a compilation of the work of a number of contributors. Charles Bishop of the Utah Geological 
Survey reorganized, revised, and expanded on unpublished file data and other materials on Uinta Basin tar sands 
collected by Keith Clem and other workers. Much of the information in that material was gleaned from both published 
and unpublished material compiled by Howard Ritzma and augmented by contributions from Professor Francis Hanson 
of the University of Utah Department of Fuels Engineering. Karen Stilwell and Sarah Hanson of the Utah Geological 
Survey digitized and annotated the maps of the individual deposits. Jeff Roe of the School and Institutional Trust Lands 
Administration provided digital land-status data for the Uinta Basin. Revisions and additions to the final report were 
made by Robert Blackett of the Utah Geological Survey. 

The completion of this study owes much to the assistance and courtesy of numerous persons including: Shirl 
Clark, Administrator of the Permanent Community Impact Board; Dr. Lee Allison, Utah Geological Survey; William 
T. Evans, Education Division Chief, Office of Attorney General; and Gordon F. Jensen, Director, Utah Engineering 
Experiment Station. 

113 

IR - 000621



REFERENCES 

Anderson, D.W., and Picard, M.D., 1972, Stratigraphy of the Duchesne River Fonnation (Eocene-Oligocene?), 
northern Uinta Basin, northeastern Utah: Salt Lake City, Utah Geological and Mineral Survey Bulletin 97, 
25 p. 

Anonymous, 1974, Fairbrim & Arizona Fuels to begin oil sands recovery tests on Sohio property in Utah: Synthetic 
Fuels, September 1974. 

---, 1981, Western Tar Sands, Incorporated: Oil and Gas Journal, June 29. 

Ball Associates Ltd., 1964, compilers, Surface and shallow oil-impregnated rocks and shallow oil fields in the United 
States: U.S. Bureau of Mines Monograph 12,375 p. [Oklahoma City, Interstate Oil Compact Commission] 

Banks, E.Y., 1981, Petrographic characteristics and provenance of fluvial sandstone, Sunnyside oil-impregnated 
sandstone deposits, Carbon County, Utah: University of Utah unpublished master thesis, p. 112. 

Barb, C.F., 1944, Hydrocarbons of the Uinta Basin of Utah and Colorado: Quarterly of the Colorado School of 
Mines, vol. 39, no. 1, 65 p. 

Bass, N. W., 1964, Relationship of crude oils to depositional environment of source rocks in the Uinta Basin, in 
Sabatka, E.F., editor, Guidebook to the Geology and Mineral Resources of the Uinta Basin, Utah's 
hydrocarbon storehouse: Salt Lake City, Intennountain Association of Petroleum Geologists, Thirteenth 
Annual Field Conference, p. 201-206. 

Bradley, W.H., 1931, Origin and microfossils of the oil shale of the Green River Formation of Colorado and Utah: 
U.S. Geological Survey Professional Paper 168, 58 p. 

Bruhn, R.L., Picard, M.D., and Beck, S.L., 1983, Mesozoic and Early Tertiary structure and sedimentology of the 
central Wasatch Mountains, Uinta Mountains, and Uintah Basin, in Gurgel, K.D., editor, Geologic 
Excursions in the Overthrust Belt and Metamorphic Core Complexes of the Intennountain Region -
Guidebook - Part I: Salt Lake City, Utah Geological and Mineral Survey Special Studies 59, p. 63-106. 

Bruhn, R.L., Picard, M.D., and Isby, J.S., 1986, Tectonics and sedimentology of Uinta arch, western Uinta 
Mountains and Uinta Basin: American Association of Petroleum Geologists Memoir 41, p. 333-352. 

Bryant, Bruce, 1992, Geologic and structure maps of the Salt Lake City lOx 2° quadrangle, Utah and Wyoming: U.S. 
Geological Survey Miscellaneous Investigations Series Map I-1997, scale 1:125,000. 

Byrd, W.D., II, 1970, P.R. Spring oil-impregnated sandstone deposit, Uintah and Grand Counties, Utah: Salt Lake 
City, Utah Geological and Mineral Survey Special Studies 31, 34 p. 

Campbell, lA., 1975a, Oil-impregnated sandstone deposits of Utah: Mining Engineering, v. 27, no. 5, p. 47-53. 

---, 1975b, Structural geology and petroleum potential of the south flank of the Uinta Mountain uplift, northeastern 
Utah: Utah Geology, v. 2, p. 129-132. 

Campbell, J.A., and Ritzma, H.R., 1979, Geology and petroleum resources of the major oil-impregnated sandstone 
deposits of Utah: Salt Lake City, Utah Geological and Mineral Survey, Special Studies 50, 24 p. 

Cashion, W.B., 1967, Geology and fuel resources of the Green River Fonnation, southeastern Uinta Basin, Utah and 
Colorado: U.S. Geological Survey, Professional Paper 548, 48 p., 5 pt. 

114 

IR - 000622



Cashion, W.B., 1973, Geologic and structure map of the Grand Junction 10 by 20 quadrangle, Colorado and Utah: 
U.S. Geological Survey Miscellaneous Investigations Series Map 1-736, scale 1 :250000. 

Cashion, W.B., and Donnell, J.R., 1974, Revision of nomenclature of the upper part of the Green River Formation 
of the Piceance Creek Basin, Colorado and the eastern Uinta Basin, Utah: U.S. Geological Survey Bulletin 
1394-G, 9 p. 

Chatfield, John, 1965, Petroleum geology of the Greater Red Wash area, Uintah County, Utah: Mountain Geologist, 
v. 2, no. 3, p. 115-121. 

Clark, D.L., 1957, Marine Triassic stratigraphy in eastern Great Basin: American Association of Petroleum 
Geologists Bulletin, v. 41, p. 2,192-2,222. 

Clem, K.M., 1984, Economic potential of the P.R. Spring oil-impregnated deposit, Uinta Basin, Utah: Salt Lake City, 
Utah Geological Survey Special Studies 65, 35 p. 

---, 1985, Economic potential of state-owned lands in the Sunnyside special tar sand area: Salt Lake City, Utah 
Geological and Mineral Survey, Report of Investigation 196, 29 p. 

Covington, R.E., 1963, Bituminous sandstone and limestone deposits of Utah, in Crawford, A.L., editor, Oil and gas 
possibilities of Utah, re-evaluated: Utah Geological and Mineralogical Survey, Bulletin 54, p. 225-248. 

---, 1964, Bituminous sandstones in the Uinta Basin, in Sabatka, E.F., editor, Guidebook to the Geology and Mineral 
Resources of the Uinta Basin, Utah's hydrocarbon storehouse: Salt Lake City, Intermountain Association 
of Petroleum Geologists, 13th Annual Field Conference, p. 227-242. 

1976, Oil-impregnated rocks of Utah: Distribution, geology and reserves: Provo, Utah, Brigham Young 
University Geology Studies, v. 22, p. 2, p. 143-150. 

Covington, R.E., and Young, KJ., 1985, Brief history and recent developments in tar sand deposits of Uinta Basin, 
in Picard, M.D., editor, Geology and Energy Resources, Uinta Basin of Utah: Utah Geological Association 
Publication 12, p. 227-241. 

Crawford, A.L., 1949, Gilsonite and related hydrocarbons of the Uinta Basin -- oil and gas possibilities of Utah: 
Utah Geological and Mineralogical Survey, p. 235-260. 

Dana, G.F., 1983, Oil shale? Tar sand? There's a definite difference indeed!, in Tarman, P.B., Mattews, R.D., 
editors, Synthetic fuels from oil shale and tar sands: Chicago, Institute of Gas Technology, p. 11-37. 

Dane, C.H., 1954, Stratigraphic and facies relationships of upper part of Green River Formation and lower part of 
Uinta Formation in Duchesne, Uintah, and Wasatch Counties, Utah: American Association of Petroleum 
Geologists Bulletin, v. 38, p. 405-425. 

---, 1955, Stratigraphic and facies relationships of upper part of Green River Formation and lower part of Uinta 
Formation in Duchesne, Uintah, and Wasatch Counties, Utah: U.S. Geological Survey Oil and Gas 
Investigation Chart 52 (2 sheets) 

Demaison, GJ., 1977, Tar sands and supergiant oil fields, in Redford, D.A., and Winestock, A.G., editors, The oil 
sands of Canada-Venezuela: Montreal, Quebec, Canadian Institute of Mining and Metallurgy Special Volume 
17, p. 9-16. 

115 

IR - 000623



Doelling, H.H., and Graham, R.L., 1972, Eastern and northern Utah coal fields -- Vernal, Henry Mountains, Sego, 
La Sal-San Juan, Tabby Mountain, Henry's Fork, Goose Creek, and Lost Creek: Utah Geological and 
Mineral Survey, Monograph 2, 409 p. 

Dyni, lR., Milton, e. Jr., and Cashion, W.B. Jr., 1985, The saline facies of the upper part of the Green River 
Formation near Duchesne, Utah, in Picard, M.D., editor, Geology and Energy Resources, Uinta Basin of 
Utah: Salt Lake City, Utah Geological Association Publication 12, p. 51-60. 

Fouch, T.D., 1975, Lithofacies and related hydrocarbon accumulations in Tertiary strata of the western and central 
Uinta Basin, Utah: Denver, Rocky Mountain Association of Geologists. 

Fouch, T.O., Nuccio, V.F., Osmond lC., MacMillan, Logan, Cashion, W.B., and Wandrey, C.1., 1992, Oil and gas 
in Uppermost Cretaceous and Tertiary rock, Uinta Basin, Utah, in Fouch, T.O., Nuccio, V.F., Chidsey, T.e., 
Jr., editors, Hydrocarbon and Mineral Resources of the Uinta Basin, Utah and Colorado: Salt Lake City, 
Utah Geological Association Guidebook 20, p. 9-47. 

Franczyk, K.1., Fouch, T.D., Johnson, R.e., Molenaar, C.M., and Cobban, W.A., 1992, Cretaceous and Tertiary 
paleogeographic reconstruction for the Uinta-Piceance Basin study area, Colorado and Utah: U.S. Geological 
Survey Bulletin 1787-Q, 37 p. 

Gable, 0.1., and Hatton, Tom, 1983, Maps of vertical crustal movements in the conterminous U.S. over the last 10 
million years: U.S. Geological Survey Map 1-1315, scale 1 :5,000,000 1: 10,000,000. 

Garvin, R.F., 1969, Stratigraphy and economic significance, Currant Creek Formation, northwest Uinta Basin, Utah: 
Utah Geological and Mineral Survey Special Studies 27, 53 p. 

Glassett, J.M., and Glassett, lA., 1976, The production of oil from intermountain west tar sands deposits, final report 
to the U.S. Bureau of Mines (contract no. S-0241129): Provo, Utah, Brigham Young University, Eyring 
Research Institute, 91 p. 

Gurgel, KD., editor, 1983, Energy resources map of Utah: Utah Geological and Mineral Survey Map 68, scale 
1:500,000. 

Gwynn, lW., 1971, Instrumental analysis of tars and their correlations in oil-impregnated sandstone beds, Uinta and 
Grand Counties, Utah: Utah Geological and Mineral Survey Special Studies 37, 64 p. 

1985, The Hill Creek oil-impregnated sandstone deposit: Utah Geological and Mineral Survey Report of 
Investigation 201, 40 p. 

---, 1986, Overburden map and thickness determinations, Sunnyside oil-impregnated sandstone deposit, Carbon and 
Duchesne Counties, Utah: Utah Geological and Mineral Survey Report of Investigation 210, scale 1: 50,000. 

Hansen, A.R., 1963, The Uinta Basin - structure, stratigraphy and tectonic setting, in Crawford, A.L., editor, Oil and 
gas possibilities of Utah, re-evaluated: Utah Geological and Mineralogical Survey Bulletin 54 p. 175-176. 

Hintze, L.F., 1980, compiler, Geologic map of Utah: Salt Lake City, Utah Geological and Mineral Survey Map A-I, 
scale 1:500,000. 

---, 1988, Geologic history of Utah: Provo, Brigham Young University Geology Studies Special Publication 7, 202 
p. 

116 

IR - 000624



Holmes, C.N., and Page, B.M., 1956, Geology of the bituminous sandstone deposits near Sunnyside, Carbon County, 
Utah, in, Peterson, lA., editor, Geology and economic deposits of east-central Utah: Intermountain 
Association of Petroleum Geologists, Seventh Annual Field Conference Guidebook, p. 171-177. 

Holmes, C.N., Page B.M., and Averitt, Paul, 1948, Geology of the bituminous sandstone deposits near Sunnyside, 
Carbon County, Utah: U.S. Geological Survey, Oil and Gas Investigations Preliminary Map 86 (2 maps), 
scale 1 :6,000, 1 :24,000. 

Hunt, J.M., 1979, Petroleum geochemistry and geology: San Francisco, W.H. Freeman & Company, 617 p. 

Isby, J.S., and Picard, M.D., 1985, Depositional setting of Upper Cretaceous-Lower Tertiary Current Creek 
Formation, north-central Utah: Utah Geological Association Publication 12, p. 39-49. 

Jacob, A.F., 1969, Delta facies of the Green River Formation (Eocene), Carbon and Duchesne Counties, Utah: 
Boulder, University of Colorado, Ph.D. dissertation, 182 p. 

Johnson, L.A., Marchant, L.c., and Cupps, C.Q., 1975a, Properties of Utah tar sands--South Seep Ridge area, P.R. 
Spring deposit: U.S. Bureau of Mines Report of Investigation 8003, 14 p. 

---, 1975b, Properties of Utah tar sands--North Seep Ridge area, P.R. Spring deposit: Laramie, Energy Research and 
Development Administration, Laramie Energy Research Center Report of Investigation LERC/RI 75/6, 17 
p. 

---, 1976, Properties of Utah tar sands -- Flat Rock Mesa area, Hill Creek Deposit: Laramie, Wyoming, Laramie 
Energy Research Center, Report of Investigation LERC/RI-76/5, 18 p. 

Johnson, S.Y., 1992, Phanerozoic evolution of sedimentary basins in the Uinta-Piceance basin region, northwestern 
Colorado and northeastern Utah: U.S. Geological Survey Bulletin 1787-FF, 38 p. 

Kayser, R.B., 1966, Bituminous sandstone deposits, Asphalt Ridge, Uintah County, Utah: Salt Lake City, Utah 
Geological and Mineralogical Survey, Special Studies 19, 62 p. 

Kerns, Ray, 1984, Utah tar sands: Salt Lake City, Utah Geological Survey Survey Notes, p. 1-9. 

Kinney, D.M., 1955, Geology of the Uinta River-Brush Creek area, Duchesne and Uintah Counties, Utah: U.S. 
Geological Survey Bulletin 1007, 185 p., pI. I, scale 1 :63360. 

Kinney, D.M., and Rominger, J.F., 1947, Geology of the Whiterocks River-Ashley Creek area, Uintah County, Utah: 
U.S. Geological Survey Oil and Gas Investigations Preliminary Map OM-82, scale 1:404,500. 

Koesoemadinata, R.P., 1970, Stratigraphy and petroleum occurrence, Green River Formation, Red Wash field, Utah: 
Golden, Quarterly of the Colorado School of Mines, v. 65, no. 1, p. 1-77. 

Kuuskraa, V.A., Hammershaimb, E.C., and Paque, M., 1984, Major tar sand and heavy-oil deposits of the United 
States; in Meter, R.F, editor, Exploration for heavy crude oil and natural bitumen: American Association 
of Petroleum Geologists Studies in Geology no. 25, p, 123-135 

Lewin and Associates, 1984, Major tar sand and heavy oil deposits of the United States: Oklahoma City, Interstate 
Oil Compact Commission [Library of Congress Catalog Card No. 84-80053], 271 p. 

Lindsay, J.B., editor, 1969, Geologic map of the Uinta Mountains uplift and surrounding transition area, in Geologic 
guidebook of the Uinta Mountains, Utah's maverick range: Intermountain Association of Petroleum 
Geologists Guidebook, 16th annual field conference, scale 1:250,000. 

117 

IR - 000625



Marchant, L.C., Johnson, L.A., and Cupps, C.Q., 1974, Properties of Utah tar sands -- Threemile Canyon, P.R. 
Spring deposit: U.S. Bureau of Mines Report of Investigation 7923, 14 p. 

MarseH, R.E., 1964, Geomorphology of the Uinta Basin - A brief sketch, in Sabatka, E.F., editor, Guidebook to the 
Geology and Mineral Resources of the Uinta Basin, Utah's Hydrocarbon Storehouse: Salt Lake City, 
Intermountain Association of Petroleum Geologists Thirteenth Annual Field Conference, p. 29-39. 

Mauger, R.L., Kayser, R.B., and Gwynn, lW., 1973, A sulfur isotopic study of Uinta Basin hydrocarbons: Utah 
Geological and Mineralogical Survey Special Studies 41, 17 p. 

Merriam, N.W., and Fahy, L.J., 1985, LETC Tar Sand Research - North Asphalt Ridge, in Picard, M.D., editor, 
Geology and Energy Resources, Uinta Basin of Utah: Salt Lake City, Utah Geological Association 
Publication no. 12 p. 253-256. 

Meyer, R.F., and DeWitt, Wallace, 1990, Definition and world resources of natural bitumens: U.S. Geological 
Survey Bulletin 1944, 14 p. 

Nelson, A.R., and Weisser, R.R., 1985, Quaternary faulting on Towanta Flat, northwestern Uinta Basin, Utah, in 
Picard, M.D., Geology and energy resources, Uinta Basin of Utah: Salt Lake City, Utah Geological 
Association Publication 12, p. 147-158. 

Osmond, J.c., 1965, Geologic history of site of Uinta Basin, Utah: American Association of Petroleum Geologists 
Bulletin, v. 49, no. 11, p. 1957-1973. 

Osmond, J.C., Locke, R., Dille, A.C., Praetorious, W., and Wilkins, J.G., 1968, Natural gas in Uinta Basin, Utah, 
in Beebe, B.W., editor, Natural gases of North America - part 1, Natural gases in rocks of Cenozoic age: 
American Association of Petroleum Geologists Memoir 9, v. 1, p. 174-198. 

Palacas, lG., Audors, D.E., King, J.D., and Lubeck, C.M., 1988, Use of biological markers in determining thermal 
maturity of biodegraded heavy oils and solid bitumens, in Mayor, R.F., and Wiggins, E.1., editors, 
Proceedings Fourth UNITARIUNDP International Conference on Heavy Crude and Tar Sands: Edmonton, 
Alberta, Canada, Alberta Oil Sands Technology Research Authority v. 2, p. 575-592. 

Peterson, P.R., 1975, Lithologic logs and correlations of coreholes, P.R. Spring and Hill Creek oil-impregnated 
sandstone deposits, Uintah County, Utah: Utah Geological and Mineral Survey Report of Investigations 100, 
30 p. 

---, 1985, The Whiterocks tar sand deposit, in Picard, M.D., editor, Geology and Energy Resources, Uinta Basin of 
Utah: Utah Geological Association Publication 12, p. 243-252. 

Peterson, P.R., and Ritzma, H.R., 1972, Oil-impregnated sandstone, Thistle area, Utah County, Utah, in Baer, J.L. 
and Callaghan, editors, Plateau-Basin and Range Transition Zone, Central Utah: Salt Lake City, Utah 
Geological Association Publication 2, p. 93-95. 

1974, Informational core drilling in Utah's oil-impregnated sandstone deposits, southeast Uinta Basin, Uintah 
County, Utah: Utah Geological and Mineral Survey Special Studies 36, 24 p. 

Picard, M.D., 1955, Subsurface stratigraphy and lithology of Green River Formation in Uinta Basin, Utah: American 
Association of Petroleum Geologists Bulletin, v. 39, p. 75-102. 

---, 1959, Green River and lower Uinta Formation subsurface stratigraphy in western Uinta Basin, Utah, in Williams, 
N.C., editor, Guidebook of the Wasatch and Uintah Mountain Transition Area: Salt Lake City, 
Intermountain Association of Petroleum Geologists, p. 139-149. 

118 

IR - 000626



---, 1971, Petrographic criteria for recognition of lacustrine and fluvial sandstone, P.R. Spring oil-impregnated 
sandstone area, southeast Uinta Basin, Utah: Salt Lake City, Utah Geological Survey Special Studies 36, 
24 p. 

---, 1975, Facies, petrography and petroleum potential of Nugget Sandstone (Jurassic), southwestern Wyoming and 
northeastern Utah: Denver, Rocky Mountain Association of Geologists Symposium, p. 109-127. 

---, 1985, Stratigraphic sequence, depositional environments, and sandstone types, western Uinta Mountains and Uinta 
Basin, in Picard, M.D., editor, Geology and energy resources: Salt Lake City, Utah Geological Association 
Publication 12, p. 19-20. 

Picard, M.D., and High, L.R. Jr., 1968, Sedimentary cycles in the Green River Formation (Eocene), Uinta Basin, 
Utah: Journal of Sedimentary Petrology, v. 38, no. 2, p. 378-383. 

---, 1972, Paleoenvironmental reconstructions in an area of rapid facies change, Parachute Creek Member of Green 
River Formation (Eocene), Uinta Basin, Utah: Geological Society of America Bulletin, v. 83, p. 2689-2708. 

Pinnell, M.L., 1972, Geology of the Thistle quadrangle, Utah: Provo, Brigham Young University Geology Studies, 
v. 19, part I, p. 89-130. 

Porter, Livingstone Jr., 1963, Stratigraphy and oil possibilities of the Green River Formation in the Uinta Basin, 
Utah, in Crawford, A.L., editor, Oil and gas possibilities of Utah, re-evaluated: Salt Lake City, Utah 
Geological and Mineralogical Survey, Bulletin 54, p. 193-198. 

Pruitt, R.G. Jr., 1961, The mineral resources ofUintah County: Salt Lake City, Utah Geological and Mineralogical 
Survey Bulletin 71, 101 p. 

---, 1964, A problem in petroleum leasing - liquid vs. semisolid, in Sabatka, E.F., editor, Guidebook to the Geology 
and Mineral Resources of the Uinta Basin, Utah's Hydrocarbon Storehouse: Intermountain Association of 
Petroleum Geologists Thirteenth Annual Field Conference, p. 243-246. 

Quigley, Sam, 1972, Oil-impregnated sandstones of Raven Ridge, Vernal, Utah: Salt Lake City, Utah Geological and 
Mineral Survey, unpublished report. 

Richardson, E.A., Ashcroft, G.L., and Westbrook, lK., 1981, Annual normal precipitation, in Greer, D.C., Gurgel, 
K.D., Wahlquist, W.L., Christy, H.A., and Peterson, G.B., editors, Atlas of Utah: Provo, Brigham Young 
University Press, p. 67-70. 

Ritzma, H.R., 1968, Oil-impregnated rock deposits of Utah: Salt Lake City, Utah Geological and Mineral Survey 
Map 25, scale 1 :750,000. 

---, 1971, Faulting on the north flank of the Uinta Mountains, Utah and Colorado: Wyoming Geological Association 
Guidebook 23, p. 145-150. 

1972, Exploration and development of oil shale and oil-impregnated rocks, 1970-1975 (abstract): American 
Association of Petroleum Geologists Bulletin, v. 56, p. 649-650. 

1973, Oil-impregnated rock deposits of Utah: Salt Lake City, Utah Geological and Mineral Survey, Map 33, 
scale 1:750,000. 

---, 1975, The Chinese Wax Mine -- a unique oil-impregnated rock deposit: Utah Geology, v. 2, no. I, p. 79-82. 

119 

IR - 000627



---, 1979, Oil-impregnated rock deposits of Utah: Salt Lake City, Utah Geological and Mineral Survey Map 47, scale 
1:750,000. 

---, 1987, Utah tar sands, in Hollander, lM., editor, Annual Review and Energy Annual Reviews Inc., p. 286-355. 

Ritzma, H.R., and Campbell, l.A., 1979, Bibliography of oil-impregnated rock deposits of Utah: Utah Geological 
and Mineral Survey Circular 64, 18 p. 

Robinson, H.M., 1916, Ozokerite in central Utah, in White, David, Ashley, G.H., and Campbell, M.R., editors, 
Contributions to Economic Geology (Short Papers and Preliminary Reports), Part II--Mineral Fuels: U. S. 
Geological Survey Bulletin 641, p. 1-16. 

Rowley, P.D., Hansen, W.R., Tweto, Ogden, and Carrara, P.E., 1985, Geologic map of the Vernal 1.5 x 2.5 
quadrangle, Colorado, Utah, and Wyoming: U.S. Geological Survey Miscellaneous Investigations Series Map 
1-1526, scale 1 :250,000. 

Ryder, R.T., Fouch, T.D., and Elison, lH., 1976, Early Tertiary sedimentation in the western Uinta Basin, Utah: 
Geological Society of American, Bulletin v. 87, p. 496-512. 

Sanborn, A.F., 1977, Possible future petroleum of Uinta and Piceance basins and vicinity, northeast Utah and 
northwest Colorado: Denver, Rocky Mountain Association of Geologists Symposium, p. 151-166. 

Schenk, CJ., and Pollastro, R.M., 1987, Preliminary Geologic Analysis of the tar sands near Sunnyside, Utah; in 
Meyer, R.F., (editor), Exploration for Heavy Crude Oil and Natural Bitumen: American Association of 
Petroleum Geologists Studies in Geology no. 25, p. 584-599. 

Severy, C.L., 1943, Whiterock River bituminous sandstone deposit, Uintah County, Utah: U.S. Bureau of Mines 
unpublished War Minerals Report, dated December, 1943, 15 p. 

Shea, G.D., and Higgins, R.V., 1952, Separation and utilization studies of bitumens from bituminous sandstones of 
the Vernal and Sunnyside, Utah deposits, Part 1- Laboratory hot-water separation tests: U.S. Bureau of 
Mines, Report of Investigations 4871 p. 1-10. 

Shirley, H.B., 1961, Whiterock River bituminous sandstone deposit, Uintah County, Utah: U.S. Bureau of Mines War 
Minerals Report 15 p. 

Sinks, DJ., 1985, Geologic evaluation and reservoir properties of the P.R. Spring tar sand deposit, Uintah and Grand 
Counties, Utah: U.S. Department of Energy, Western Research Institute, Laramie, Wyoming, 
DOE/FE/60177-1883, 190 p. 

Spieker, E.M., 1930, Bituminous sandstone near Vernal, Utah, in Miser, H.D., Contributions to economic geology 
(short papers and preliminary reports), part II mineral fuels: U.S. Geological Survey Bulletin 822, p. 77-98. 

Stokes, W.L., 1977, Physiographic subdivisions of Utah: Utah Geological and Mineral Survey Map 43, scale 
approximately 1:2,500,000. 

Thurber, lL., and Welbourn, M.E., 1977, How Shell attempted to unlock Utah tar sands: Petroleum Engineer, v. 
49, no. 12, p. 31-42. 

Tissot, B.P., Deroo, G. and Hood, A., 1978, Geochemical study of the Uinta Basin; Formation of petroleum from 
the Green River Formation: Geochimica et Cosmochimica Acta, v. 42, no. 10., p. 1469-1485. 

Tissot, B.P., and Welte, D.H., 1984, Petroleum formation and occurrence: Springer-Verlag, New York. 

120 

IR - 000628



Tripp, B.T., 1986a, Argyle Canyon - Willow Creek tar sand deposit - Isopach Map: Salt Lake City, Utah Geological 
Survey Open File Report 100, scale 1 :50,000. 

1986b, Argyle Canyon - Willow Creek tar sand deposit - Overburden Map: Salt Lake City, Utah Geological 
Survey Open File Report 101, scale 1:50,000. 

1986c, Argyle Canyon-Willow Creek tar sand research project: Salt Lake City, Utah Geological and Mineral 
Survey unpublished file report, 9 p. 

U.S. Bureau of Land Management, 1977, Area of responsibility and land status map State of Utah: U.S. Department 
of Interior, Bureau of Land Management, scale 1 :500,000. 

1980, Surface management status - mineral management status, Price 30 X 60 Minute Quadrangle: U.S. 
Department of Interior, Bureau of Land Management, scale I: 1 00,000. 

1984, Utah combined hydrocarbon leasing -- regional final EIS: Salt Lake City, U.S. Department of Interior, 
Bureau of Land Management, v. I, 328 p. 

1985, P.R. Spring combined hydrocarbon lease conversion, final environmental impact statement: U.S. 
Department of the Interior, Bureau of Land Management, 122 p. 

U.S. Department of Energy, Energy Information Administration, 1993, Largest U. S. Oil and Gas Fields, August 
1993: U.S. Government Printing Office, 65 p. 

Untermann, G.E., and Untermann, B.R., 1954, Geology of Dinosaur National Monument and vicinity, Colorado
Utah: Salt Lake City, Utah Geological and Mineral Survey BuIIetin 42, 221 p. 

---, 1964, Geologic map of Duchesne County: Salt Lake City, Utah Geological and Mineralogical Survey Bulletin 
72, scale 1:404,800. 

Utah Division of Energy, 1991, Utah Energy Statistical Abstract: Utah Division of Energy, Department of Natural 
Resources. 

Utah Division of State Lands and Forestry, 1992, Draft Book Cliffs general management plan: Utah Department of 
Natural Resources, 51 p., appendices. 

Uygur, Kadir, 1983, Diagenesis and reservoir qualities of the Jurassic Navajo (Nugget) Sandstone in Utah and 
southwestern Wyoming: Salt Lake City, University of Utah unpublished PhD thesis, 320 p. 

Uygur, Kadir, and Picard M.D., 1985, Mesozoic stratigraphy of the Uinta Basin, northeast Utah: Salt Lake City, Utah 
Geological Association Publication 12, p. 21-37. 

Weiss, M.P., Witkind, U., and Cashion, W.B., 1990, Geologic map of the Price 30' X 60' quadrangle, Carbon, 
Duchesne, Uintah, and Wasatch counties, Utah: U.S. Geological Survey Miscellaneous Investigations Series 
Map 1-1981, scale 1:100,000. 

WeIIs, L.F., 1958, Petroleum occurrence in the Uinta Basin, in Habitat of oil, a symposium: American Association 
of Petroleum Geologists, p. 344-365. 

Wenger, W.J., Hubbard, R.L., and Whisman, M.L., 1952, Separation and utilization studies of bitumens from 
bituminous sandstones of the Vernal and Sunnyside, Utah deposits, Part 2 - Analytical data on asphalt 
properties and cracked products of the separated bitumens: U.S. Bureau of Mines, Report of Investigations 
4871, p. 11-28. 

121 

IR - 000629



Wiley, D.R., 1967, Petrology of bituminous sandstones in the Green River Formation, southeastern Uinta Basin, 
Utah: Salt Lake City, University of Utah unpublished masters thesis, 94 p. 

Witkind, I.J., Lidke, DJ., and McBroome, L.A., 1978, Preliminary geologic map of the Price 1° by 2° quadrangle, 
Utah: U.S. Geological Survey Open-File Report 78-465, scale 1:250,000. 

Wood, R.E., and Ritzma, H.R., 1972, Analysis of oil extracted from oil-impregnated sandstone deposits in Utah: Salt 
Lake City, Utah Geological and Mineral Survey Special Studies 39, 19 p. 

Young, G.E., 1976, Geology of Billies Mountain quadrangle, Utah County, Utah: Provo, Brigham Young University 
Geology Studies, v. 23, part 1, p. 205-280. 

122 

IR - 000630















R317.  Environmental Quality, Water Quality. 
R317-6.  Ground Water Quality Protection. 
R317-6-1.  Definitions. 
 1.1  "Aquifer" means a geologic formation, group of geologic 
formations or part of a geologic formation that contains sufficiently 
saturated permeable material to yield usable quantities of water to 
wells and springs. 
 1.2  "Background Concentration" means the concentration of a 
pollutant in ground water upgradient or lateral hydraulically 
equivalent point from a facility, practice or activity which has not 
been affected by that facility, practice or activity. 
 1.3  "Best Available Technology" means the application of design, 
equipment, work practice, operation standard or combination thereof 
at a facility to effect the maximum reduction of a pollutant achievable 
by available processes and methods taking into account energy, public 
health, environmental and economic impacts and other costs. 
 1.4  "Best Available Technology Standard" means a performance 
standard or pollutant concentration achievable through the application 
of best available technology. 
 1.5  "Board" means the Utah Water Quality Board. 
 1.6  "Class TDS Limit" means the upper boundary of the TDS range 
for an applicable class as specified in Section R317-6-3. 
 1.7  "Community Drinking Water System" means a public drinking 
water system which serves at least fifteen service connections used 
by year-round residents or regularly serves at least twenty-five 
year-round residents. 
 1.8  "Comparable Quality (Source)" means a potential alternative 
source or sources of water supply which has the same general quality 
as the ground water source. 
 1.9  "Comparable Quantity (Source)" means a potential alternative 
source of water supply capable of reliably supplying water in 
quantities sufficient to meet the year-round needs of the users served 
by the ground water source. 
 1.10  "Compliance Monitoring Point" means a well, seep, spring, 
or other sampling point used to determine compliance with applicable 
permit limits. 
 1.11  "Contaminant" means any physical, chemical, biological or 
radiological substance or matter in water. 
 1.12  "Conventional Treatment" means normal and usual treatment 
of water for distribution in public drinking water supply systems 
including flocculation, sedimentation, filtration, disinfection and 
storage. 
 1.13  "Discharge" means the release of a pollutant directly or 
indirectly into subsurface waters of the state. 
 1.14  "Existing Facility" means a facility or activity that was 
in operation or under construction after August 14, 1989 and before 
February 10, 1990. 
 1.15  "Economically Infeasible" means, in the context of a public 
drinking water source, the cost to the typical water user for 
replacement water would exceed the community's ability to pay. 
 1.16  "Executive Secretary" means the Executive Secretary of the 
Utah Water Quality Board. 
 1.17  "Facility" means any building, structure, processing, 
handling, or storage facility, equipment or activity; or contiguous 



group of buildings, structures, or processing, handling or storage 
facilities, equipment, or activities or combination thereof. 
 1.18  "Gradient" means the change in total water pressure head 
per unit of distance. 
 1.19  "Ground Water" means subsurface water in the zone of 
saturation including perched ground water. 
 1.20  "Ground Water Quality Standards" means numerical 
contaminant concentration levels adopted by the Board in or under 
R317-6-2 for the protection of the subsurface waters of the State. 
 1.21  "Infiltration" means the movement of water from the land 
surface into the pores of rock, soil or sediment. 
 1.22  "Institutional Constraints" means legal or other 
restrictions that preclude replacement water delivery and which cannot 
be alleviated through administrative procedures or market 
transactions. 
 1.23  "Interim Action Reports For Petroleum Releases" means plans 
prepared specifically to document cleanup of petroleum releases 
resulting primarily from transportation spills not regulated by the 
Division of Solid and Hazardous Waste or Division of Environmental 
Response and Remediation that are submitted to the local health 
department and should include the following information:  map of the 
location where the spill occurred, sketch of where confirmation samples 
were collected, quantity of fuel spilled, quantity of soil removed, 
soil disposal location, certified laboratory analysis report including 
total petroleum hydrocarbons (TPH) analyzed in the appropriate 
molecular weight range, and actions taken to control the source and 
protect public safety, public health, and water quality. 
 1.24  "Lateral Hydraulically Equivalent Point" means a point 
located hydraulically equal to a facility and in the same ground water 
with similar geochemistry such that the ground water at that point 
has not been affected by the facility. 
 1.25  "Limit of Detection" means the concentration of a chemical 
below which it can not be detected using currently accepted sampling 
and analytical techniques for drinking water as determined by the U.S. 
Environmental Protection Agency. 
 1.26  "Local Health Department" means a city-county or 
multi-county local health department established under Title 26A. 
 1.27  "New Facility" means a facility for which construction or 
modification is initiated after February 9, 1990. 
 1.28  "Non Sensitive Area" means industrial and manufacturing 
areas previously contaminated and areas not likely to affect human 
health and exceed groundwater standards or background concentrations. 
 1.29  "Permit Limit" means a ground water pollutant concentration 
limitation specified in a Ground Water Discharge Permit and may include 
protection levels, class TDS limits, ground water quality standards, 
alternate concentration limits, permit-specific ground water quality 
standards, or limits stipulated in the application and use of best 
available technology.  For facilities permitted by rule under 
R317-6-6.2, a permit limit is a ground water pollutant concentration 
limitation specified in R317-6-6.2.B. 
 1.30  "Person" means any individual, corporation, partnership, 
association, company or body politic, including any agency or 
instrumentality of the federal, state, or local government. 
 1.31  "Point of Discharge" means the area within outermost 



location at which effluent or leachate has been stored, applied, 
disposed of, or discharged; for a diked facility, the outermost edge 
of the dikes. 
 1.32  "Pollutant" means dredged spoil, solid waste, incinerator 
residue, sewage, sewage sludge, garbage, munitions, trash, chemical 
wastes, petroleum hydrocarbons, biological materials, radioactive 
materials, heat, wrecked or discarded equipment, rock, sand, cellar 
dirt and industrial, municipal and agricultural waste discharged into 
waters of the state. 
 1.33  "Pollution" means such contamination, or other alteration 
of the physical, chemical, or biological properties of any waters of 
the State, or such discharge of any liquid, gaseous, or solid substance 
into any waters of the state as will create a nuisance or render such 
waters harmful or detrimental or injurious to public health, safety, 
or welfare, or to domestic, commercial, industrial, agricultural, 
recreational, or other legitimate beneficial uses, or to livestock, 
wild animals, birds, fish or other aquatic life. 
 1.34  "Professional Engineer" means any person qualified to 
practice engineering before the public in the state of Utah and 
professionally registered as required under the Professional Engineers 
and Professional Land Surveyors Licensing Act rules (UAC 156-22). 
 1.35  "Professional Geologist" means any person qualified to 
practice geology before the public in the State of Utah and 
professionally registered as required under the Professional Geologist 
Licensing Act rules (UAC R156-76). 
 1.36  "Protection Level" means the ground water pollutant 
concentration levels specified in R317-6-4. 
 1.37  "Sensitive Area" means those areas that are located near 
residences, waters of the state, wetlands, or any area where exposure 
to humans or significant environmental impact is likely to occur. 
 1.38 "Substantial Treatment" means treatment of water utilizing 
specialized treatment methods including ion exchange, reverse osmosis, 
electrodialysis and other methods needed to upgrade water quality to 
meet standards for public water systems. 
 1.39  "Technology Performance Monitoring" means the evaluation 
of a permitted facility to determine compliance with best available 
technology standards. 
 1.40  "Total Dissolved Solids (TDS)" means the quantity of 
dissolved material in a sample of water which is determined by weighing 
the solid residue obtained by evaporating a measured volume of a 
filtered sample to dryness; or for many waters that contain more than 
1000 mg/l, the sum of the chemical constituents. 
 1.41  "Radius of Influence" means the radial distance from the 
center of a well bore to the point where there is no lowering of the 
water table or potentiometric surface because of pumping of the well; 
the edge of the cone of depression. 
 1.42  "Upgradient" means a point located hydraulically above a 
facility such that the ground water at that point has not been impacted 
by discharges from the facility. 
 1.43  "Vadose Zone" means the zone of aeration including soil 
and capillary water.  The zone is bound above by the land surface and 
below by the water table. 
 1.44  "Waste" see "Pollutant." 
 1.45  "Water Table" means the top of the saturated zone of a body 



of unconfined ground water at which the pressure is equal to that of 
the atmosphere. 
 1.46  "Water Table Aquifer" means an aquifer extending downward 
from the water table to the first confining bed. 
 1.47  "Waters of the State" means all streams, lakes, ponds, 
marshes, water courses, waterways, wells, springs, irrigation systems, 
drainage systems, and all other bodies or accumulations of water, 
surface and underground, natural or artificial, public or private, 
which are contained within, flow through, or border upon this state 
or any portion thereof; except bodies of water confined to and retained 
within the limits of private property, and which do not develop into 
or constitute a nuisance or a public health hazard, or a menace to 
fish and wildlife, shall not be considered to be "waters of the state" 
under this definition. 
 1.48  "Zone of Influence" means the area contained by the outer 
edge of the drawdown cone of a water well. 
 
R317-6-2.  Ground Water Quality Standards. 
 2.1  The following Ground Water Quality Standards as listed in 
Table I are adopted for protection of ground water quality. 
 
 TABLE 1 
 GROUND WATER QUALITY STANDARDS 
 
Parameter                  Milligrams per liter 
                           (mg/l) unless noted 
                           otherwise and based 
                           on analysis of 
                           filtered sample 
                           except for Mercury 
                           and organic compounds 
 
PHYSICAL CHARACTERISTICS 
Color (units)                                     15.0 
Corrosivity (characteristic)                    noncorrosive 
Odor (threshold number)                            3.0 
pH (units)                                       6.5-8.5 
 
INORGANIC CHEMICALS 
Bromate                                            0.01 
Chloramine (as Cl2)                                 4 
Chlorine (as Cl2)                                   4 
Chlorine Dioxide                                   0.8 
Chlorite                                           1.0 
Cyanide (free)                                     0.2 
Fluoride                                           4.0 
Nitrate (as N)                                    10.0 
Nitrite (as N)                                     1.0 
Total Nitrate/Nitrite (as N)                      10.0 
 
METALS 
Antimony                                           0.006 
Asbestos (fibers/l and > 10 microns in length)     7.0x106 
Arsenic                                            0.05 



Barium                                             2.0 
Beryllium                                          0.004 
Cadmium                                            0.005 
Chromium                                           0.1 
Copper                                             1.3 
Lead                                               0.015 
Mercury                                            0.002 
Selenium                                           0.05 
Silver                                             0.1 
Thallium                                           0.002 
Zinc                                               5.0 
 
ORGANIC CHEMICALS 
Pesticides and PCBs 
Alachlor                                           0.002 
Aldicarb                                           0.003 
Aldicarb sulfone                                   0.002 
Aldicarb sulfoxide                                 0.004 
Atrazine                                           0.003 
Carbofuran                                         0.04 
Chlordane                                          0.002 
Dalapon (sodium salt)                              0.2 
Dibromochloropropane (DBCP)                        0.0002 
2, 4-D                                             0.07 
Dichlorophenoxyacetic acid (2, 4-) (2,4D)          0.07 
Dinoseb                                            0.007 
Diquat                                             0.02 
Endothall                                          0.1 
Endrin                                             0.002 
Ethylene Dibromide (EDB)                           0.00005 
Glyphosate                                         0.7 
Heptachlor                                         0.0004 
Heptachlor epoxide                                 0.0002 
Lindane                                            0.0002 
Methoxychlor                                       0.04 
Oxamyl (Vydate)                                    0.2 
Pentachlorophenol                                  0.001 
Picloram                                           0.5 
Polychlorinated Biphenyls                          0.0005 
Simazine                                           0.004 
Toxaphene                                          0.003 
2, 4, 5-TP (Silvex)                                0.05 
 
VOLATILE ORGANIC CHEMICALS 
Benzene                                            0.005 
Benzo (a) pyrene (PAH)                             0.0002 
Carbon tetrachloride                               0.005 
1, 2 - Dichloroethane                              0.005 
1, 1 - Dichloroethylene                            0.007 
1, 1, 1-Trichloroethane                            0.200 
Dichloromethane                                    0.005 
Di (2-ethylhexyl) adipate                          0.4 
Di (2-ethylhexyl) phthalate                        0.006 
Dioxin (2,3,7,8-TCDD)                              0.00000003 



para - Dichlorobenzene                             0.075 
o-Dichlorobenzene                                  0.6 
cis-1,2 dichloroethylene                           0.07 
trans-1,2 dichloroethylene                         0.1 
1,2 Dichloropropane                                0.005 
Ethylbenzene                                       0.7 
Hexachlorobenzene                                  0.001 
Hexachlorocyclopentadiene                          0.05 
Monochlorobenzene                                  0.1 
Styrene                                            0.1 
Tetrachloroethylene                                0.005 
Toluene                                            1 
Trichlorobenzene (1,2,4-)                          0.07 
Trichloroethane (1,1,1-)                           0.2 
Trichloroethane (1,1,2-)                           0.005 
Trichloroethylene                                  0.005 
Vinyl chloride                                     0.002 
Xylenes (Total)                                   10 
 
OTHER ORGANIC CHEMICALS 
 
Five Haloacetic Acids (HAA5)                       0.06 
     (Monochloroacetic acid) 
     (Dichloroacetic acid) 
     (Trichloroacetic acid) 
     (Bromoacetic acid) 
     (Dibromoacetic acid) 
Total Trihalomethanes (TTHM)                       0.08 
 
RADIONUCLIDES 
     The following are the maximum contaminant levels for 
Radium-226 and Radium-228, and gross alpha particle 
radioactivity, beta particle radioactivity, photon 
radioactivity, and uranium concentration: 
 
Combined Radium-226 and Radium-228              5pCi/l 
 
Gross alpha particle activity, 
including Radium-226 but 
excluding Radon and Uranium                    15pCi/l 
 
Uranium                                        0.030 mg/l 
 
Beta particle and photon radioactivity 
     The average annual concentration from man-made 
radionuclides of beta particle and photon radioactivity 
from man-made radionuclides shall not produce an annual 
dose equivalent to the total body or any internal organ 
greater than four millirem/year. 
     Except for the radionuclides listed below, the 
concentration of man-made radionuclides causing four 
millirem total body or organ dose equivalents shall be 
calculated on the basis of a two liter per day drinking 
water intake using the 168 hour data listed in "Maximum 



Permissible Body Burden and Maximum Permissible Concentration 
Exposure", NBS Handbook 69 as amended August 1962, U.S. 
Department of Commerce.  If two or more radionuclides are 
present, the sum of their annual dose equivalent to the total 
body or to any organ shall not exceed four millirem/year. 
     Average annual concentrations assumed to produce a 
total body or organ dose of four millirem/year: 
    Radionuclide          Critical Organ           pCi per liter 
 
     Tritium               Total Body               20,000 
     Strontium-90          Bone Marrow                   8 
  
 2.2  A permit specific ground water quality standard for any 
pollutant not specified in Table 1 may be established by the Executive 
Secretary at a level that will protect public health and the 
environment.  This permit limit may be based on U.S. Environmental 
Protection Agency maximum contaminant level goals, health advisories, 
risk based contaminant levels, standards established by other 
regulatory agencies and other relevant information. 
 
R317-6-3.  Ground Water Classes. 
 3.1  GENERAL 
 The following ground water classes are established:  Class IA 
- Pristine Ground Water; Class IB - Irreplaceable Ground Water; Class 
IC - Ecologically Important Ground Water; Class II - Drinking Water 
Quality Ground Water; Class III - Limited Use Ground Water; Class IV 
- Saline Ground Water. 
 3.2  CLASS IA - PRISTINE GROUND WATER 
 Class IA ground water has the following characteristics: 
 A.  Total dissolved solids of less than 500 mg/l. 
 B.  No contaminant concentrations that exceed the ground water 
quality standards listed in Table 1. 
 3.3  CLASS IB - IRREPLACEABLE GROUND WATER 
 Class IB ground water is a source of water for a community public 
drinking water system for which no reliable supply of comparable 
quality and quantity is available because of economic or institutional 
constraints. 
 3.4  CLASS IC - ECOLOGICALLY IMPORTANT GROUND WATER 
 Class IC ground water is a source of ground water discharge 
important to the continued existence of wildlife habitat. 
 3.5  CLASS II - DRINKING WATER QUALITY GROUND WATER 
 Class II ground water has the following characteristics: 
 A.  Total dissolved solids greater than 500 mg/l and less than 
3000 mg/l. 
 B.  No contaminant concentrations that exceed ground water quality 
standards in Table 1. 
 3.6  CLASS III - LIMITED USE GROUND WATER 
 Class III ground water has one or both of the following 
characteristics: 
 A.  Total dissolved solids greater than 3000 mg/l and less than 
10,000 mg/l, or; 
 B.  One or more contaminants that exceed the ground water quality 
standards listed in Table 1. 
 3.7  CLASS IV - SALINE GROUND WATER 



 Class IV ground water has total dissolved solids greater than 
10,000 mg/l. 
 
R317-6-4.  Ground Water Class Protection Levels. 
 4.1  GENERAL 
 A.  Protection levels are ground water pollutant concentration 
limits, set by ground water class, for the operation of facilities 
that discharge or would probably discharge to ground water. 
 B.  For the physical characteristics (color, corrosivity, odor, 
and pH) and radionuclides listed in Table 1, the values listed are 
the protection levels for all ground water classes. 
 4.2  CLASS IA PROTECTION LEVELS 
 A.  Class IA ground water will be protected to the maximum extent 
feasible from degradation due to facilities that discharge or would 
probably discharge to ground water. 
 B.  The following protection levels will apply: 
 1.  Total dissolved solids may not exceed the greater of 1.25 
times the background or background plus two standard deviations. 
 2.  When a contaminant is not present in a detectable amount as 
a background concentration, the concentration of the pollutant may 
not exceed the greater of 0.1 times the ground water quality standard 
value, or the limit of detection. 
 3.  When a contaminant is present in a detectable amount as a 
background concentration, the concentration of the pollutant may not 
exceed the greater of 1.25 times the background concentration, 0.25 
times the ground water quality standard, or background plus two 
standard deviations; however, in no case will the concentration of 
a pollutant be allowed to exceed the ground water quality standard. 
 4.3  CLASS IB PROTECTION LEVELS 
 A.  Class IB ground water will be protected as an irreplaceable 
source of drinking water. 
 B.  The following protection levels will apply: 
 1.  Total dissolved solids may not exceed the lesser of 1.1 times 
the background value or 2000mg/l. 
 2.  When a contaminant is not present in a detectable amount as 
a background concentration, the concentration of the pollutant may 
not exceed the greater of 0.1 times the ground water quality standard, 
or the limit of detection. 
 3.  When a contaminant is present in a detectable amount as a 
background concentration, the concentration of the pollutant may not 
exceed the greater of 1.1 times the background concentration or 0.1 
times the ground water quality standard; however, in no case will the 
concentration of a pollutant be allowed to exceed the ground water 
quality standard. 
 4.4  CLASS IC PROTECTION LEVELS 
 Class IC ground water will be protected as a source of water for 
potentially affected wildlife habitat.  Limits on increases of total 
dissolved solids and organic and inorganic chemical compounds will 
be determined in order to meet applicable surface water standards. 
 4.5  CLASS II PROTECTION LEVELS 
 A.  Class II ground water will be protected for use as drinking 
water or other similar beneficial use with conventional treatment prior 
to use. 
 B.  The following protection levels will apply: 



 1.  Total dissolved solids may not exceed the greater of 1.25 
times the background value or background plus two standard deviations. 
 2.  When a contaminant is not present in a detectable amount as 
a background concentration, the concentration of the pollutant may 
not exceed the greater of 0.25 times the ground water quality standard, 
or the limit of detection. 
 3.  When a contaminant is present in a detectable amount as a 
background concentration, the concentration of the pollutant may not 
exceed the greater of 1.25 times the background concentration, 0.25 
times the ground water quality standard, or background plus two 
standard deviations; however, in no case will the concentration of 
a pollutant be allowed to exceed the ground water quality standard. 
 4.6  CLASS III PROTECTION LEVELS 
 A.  Class III ground water will be protected as a potential source 
of drinking water, after substantial treatment, and as a source of 
water for industry and agriculture. 
 B.  The following protection levels will apply: 
 1. Total dissolved solids may not exceed the greater of 1.25 times 
the background concentration level or background plus two standard 
deviations. 
 2.  When a contaminant is not present in a detectable amount as 
a background concentration, the concentration of the pollutant may 
not exceed the greater of 0.5 times the ground water quality standard, 
or the limit of detection. 
 3.  When a contaminant is present in a detectable amount as a 
background concentration, the concentration of the pollutant may not 
exceed the greater of 1.5 times the background concentration or 0.5 
times the ground water quality standard or background plus two standard 
deviations; however, in no case will the concentration of a pollutant 
be allowed to exceed the ground water quality standard.  If the 
background concentration exceeds the ground water quality standard 
no increase will be allowed. 
 4.7  CLASS IV PROTECTION LEVELS 
 Protection levels for Class IV ground water will be established 
to protect human health and the environment. 
 
R317-6-5.  Ground Water Classification for Aquifers. 
 5.1  GENERAL 
 A.  When sufficient information is available, entire aquifers 
or parts thereof may be classified by the Board according to the quality 
of ground water contained therein and commensurate protection levels 
will be applied. 
 B.  Ground water sources furnishing water to community drinking 
water systems with ground water meeting Class IA criteria are 
classified as Class IA. 
 5.2  CLASSIFICATION AND RECLASSIFICATION PROCEDURE 
 A.  The Board may initiate classification or reclassification. 
 B.  A petition for classification or reclassification must be 
performed under the direction, and bear the seal, of a professional 
engineer or professional geologist. 
 C.  Boundaries for class areas will be delineated so as to enclose 
distinct ground water classes as nearly as known facts permit.  
Boundaries will be based on hydrogeologic properties, existing ground 
water quality and for Class IB and IC, current use.  Parts of an aquifer 



may be classified differently. 
 D.  The petitioner requesting reclassification will provide 
sufficient information to determine if reclassification is in the best 
interest of the beneficial users. 
 E.  A petition for classification or reclassification shall 
include: 
 1.  factual data supporting the proposed classification; 
 2.  a description of the proposed ground waters to be classified 
or reclassified; 
 3.  potential contamination sources; 
 4.  ground water flow direction; 
 5.  current beneficial uses of the ground water; and 
 6.  location of all water wells in the area to be classified or 
reclassified. 
 F.  One or more public hearings will be held to receive comment 
on classification and reclassification proposals. 
 G.  The Board will determine the disposition of all petitions 
for classification and reclassification, except as provided in 
R317-6-5.2.H. 
 H.  Ground water proximate to a facility for which an application 
for a ground water discharge permit has been made may be classified 
by the Executive Secretary for purposes of making permitting decisions. 
 
R317-6-6. Implementation. 
 6.1  DUTY TO APPLY FOR A GROUND WATER DISCHARGE PERMIT 
 A.  No person may construct, install, or operate any new facility 
or modify an existing or new facility, not permitted by rule under 
R317-6-6.2, which discharges or would probably result in a discharge 
of pollutants that may move directly or indirectly into ground water, 
including, but not limited to land application of wastes; waste storage 
pits; waste storage piles; landfills and dumps; large feedlots; mining, 
milling and metallurgical operations, including heap leach facilities; 
and pits, ponds, and lagoons whether lined or not, without a ground 
water discharge permit from the Executive Secretary.  A ground water 
discharge permit application should be submitted at least 180 days 
before the permit is needed. 
 B.  All persons who constructed, modified, installed, or operated 
any existing facility, not permitted by rule under R317-6-6.2, which 
discharges or would probably result in a discharge of pollutants that 
may move directly or indirectly into ground water, including, but not 
limited to: land application of wastes; waste storage pits; waste 
storage piles; landfills and dumps; large feedlots; mining, milling 
and metallurgical operations, including heap leach facilities; and 
pits, ponds, and lagoons whether lined or not, must have submitted 
a notification of the nature and location of the discharge to the 
Executive Secretary before February 10, 1990 and must submit an 
application for a ground water discharge permit within one year after 
receipt of written notice from the Executive Secretary that a ground 
water discharge permit is required. 
 C.  No person may construct, install, or operate any new liquid 
waste storage facility or modify an existing or new liquid waste storage 
facility for a large animal feeding operation not permitted by rule 
under R317-6-6.2A.17, which discharges or would probably result in 
a discharge of pollutants that may move directly or indirectly into 



ground water, without a ground water discharge permit from the 
Executive Secretary.  A ground water discharge permit application 
should be submitted at least 180 days before the permit is needed and 
the applicant must comply with the requirements of R317-1-2 for 
submitting plans and specifications and obtaining a construction 
permit. 
 6.2  GROUND WATER DISCHARGE PERMIT BY RULE 
 A.  Except as provided in R317-6-6.2.C, the following facilities 
are considered to be permitted by rule and are not required to obtain 
a discharge permit under R317-6-6.1 or comply with R317-6-6.3 through 
R317-6-6.7, R317-6-6.9 through R317-6-6.11, R317-6-6.13, R317-6-6.16, 
R317-6-6.17 and R317-6-6.18: 
 1.  facilities with effluent or leachate which has been 
demonstrated to the satisfaction of the Executive Secretary to conform 
and will not deviate from the applicable class TDS limits, ground water 
quality standards, protection levels or other permit limits and which 
does not contain any contaminant that may present a threat to human 
health, the environment or its potential beneficial uses of the ground 
water.  The Executive Secretary may require samples to be analyzed 
for the presence of contaminants before the effluent or leachate 
discharges directly or indirectly into ground water.  If the discharge 
is by seepage through natural or altered natural materials, the 
Executive Secretary may require samples of the solution be analyzed 
for the presence of pollutants before or after seepage; 
 2.  water used for watering of lawns, gardens, or shrubs or for 
irrigation for the revegetation of a disturbed land area except for 
the direct land application of wastewater; 
 3.  application of agricultural chemicals including fertilizers, 
herbicides and pesticides including but not limited to, insecticides 
fungicides, rodenticides and fumigants when used in accordance with 
current scientifically based manufacturer's recommendations for the 
crop, soil, and climate and in accordance with state and federal 
statutes, regulations, permits, and orders adopted to avoid ground 
water pollution; 
 4.  water used for irrigated agriculture except for the direct 
land application of wastewater from municipal, industrial or mining 
facilities; 
 5.  flood control systems including detention basins, catch basins 
and wetland treatment facilities used for collecting or conveying storm 
water runoff; 
 6.  natural ground water seeping or flowing into conventional 
mine workings which re-enters the ground by natural gravity flow prior 
to pumping or transporting out of the mine and without being used in 
any mining or metallurgical process; 
 7.  leachate which results entirely from the direct natural 
infiltration of precipitation through undisturbed materials; 
 8.  wells and facilities regulated under the underground injection 
control (UIC) program; 
 9.  land application of livestock wastes, within expected crop 
nitrogen uptake; 
 10.  individual subsurface wastewater disposal systems approved 
by local health departments or large subsurface wastewater disposal 
systems approved by the Board; 
 11.  produced water pits, and other oil field waste treatment, 



storage, and disposal facilities regulated by the Division of Oil, 
Gas, and Mining in accordance with Section 40-6-5(3)(d) and R649-9, 
Disposal of Produced Water; 
 12.  reserve pits regulated by the Division of Oil, Gas and Mining 
in accordance with Section 40-6-5(3)(a) and R649-3-7, Drilling and 
Operating Practices; 
 13.  storage tanks installed or operated under regulations adopted 
by the Utah Solid and Hazardous Waste Control Board; 
 14.  coal mining operations or facilities regulated under the 
Coal Mining and Reclamation Act by the Utah Division of Oil, Gas, and 
Mining (DOGM).  The submission of an application for ground water 
discharge permit under R317-6-6.2.C may be required only if the 
Executive Secretary, after consideration of recommendations, if any, 
by DOGM, determines that the discharge violates applicable ground water 
quality standards, applicable Class TDS limits, or is interfering with 
a reasonable foreseeable beneficial use of the ground water.  DOGM 
is not required to establish any administrative or regulatory 
requirements which are in addition to the rules of DOGM for coal mining 
operations or facilities to implement these ground water regulations; 
 15.  hazardous waste or solid waste management units managed or 
undergoing corrective action under R315-1 through R315-14; 
 16.  solid waste landfills permitted under the requirements of 
R315-303; 
 17.  animal feeding operations, as defined in UAC R317-8-3.5(2) 
that use liquid waste handling systems, which are not located within 
Zone 1 (100 feet) for wells in a confined aquifer or Zone 2 (250 day 
time of travel) for wells and springs in unconfined aquifers, in 
accordance with the Public Drinking Water Regulations UAC R309-600, 
and which meet either of the following criteria: 
 a)  operations constructed prior to the effective date of this 
rule which incorporated liquid waste handling systems and which are 
either less than 4 million gallons capacity or serve fewer than 1000 
animal units, or 
 b.  operations with fewer than the following numbers of confined 
animals: 
 i.  1,500 slaughter and feeder cattle, 
 ii.  1,050 mature dairy cattle, whether milked or dry cows, 
 iii.  3,750 swine each weighing over 25 kilograms (approximately 
55 pounds), 
 iv.  18,750 swine each weighing 25 kilograms or less 
(approximately 55 pounds), 
 v.  750 horses, 
 vi.  15,000 sheep or lambs, 
 vii.  82,500 turkeys, 
 viii.  150,000 laying hens or broilers that use continuous 
overflow watering but dry handle wastes, 
 ix.  45,000 hens or broilers, 
 x.  7,500 ducks, or 
 xi.  1,500 animal units 
 18.  animal feeding operations, as defined in UAC R317-8-3.5(2), 
which do not utilize liquid waste handling systems; 
 19.  mining, processing or milling facilities handling less than 
10 tons per day of metallic and/or nonmetallic ore and waste rock, 
not to exceed 2500 tons/year in aggregate unless the processing or 



milling uses chemical leaching; 
 20.  pipelines and above-ground storage tanks; 
 21.  drilling operations for metallic minerals, nonmetallic 
minerals, water, hydrocarbons, or geothermal energy sources when done 
in conformance with applicable regulations of the Utah Division of 
Oil, Gas, and Mining or the Utah Division of Water Rights; 
 22.  land application of municipal sewage sludge for beneficial 
use, at or below the agronomic rate and in compliance with the 
requirements of 40 CFR 503, July 1, 2000 edition; 
 23.  land application of municipal sewage sludge for 
mine-reclamation at a rate higher than the agronomic rate and in 
compliance with 40 CFR 503, July 1, 2000 edition; 
 24.  municipal wastewater treatment lagoons receiving no 
wastewater from a significant industrial discharger as defined in 
R317-8-8.2(12); and 
 25.  facilities and modifications thereto which the Executive 
Secretary determines after a review of the application will have a 
de minimis actual or potential effect on ground water quality. 
 B.  No facility permitted by rule under R317-6-6.2.A may cause 
ground water to exceed ground water quality standards or the applicable 
class TDS limits in R317-6-3.1 to R317-6-3.7.  If the background 
concentration for affected ground water exceeds the ground water 
quality standard, the facility may not cause an increase over 
background.  This section, R317-6-6.2B. does not apply to facilities 
undergoing corrective action under R317-6-6.15A.3. 
 C.  The submission of an application for a ground water discharge 
permit may be required by the Executive Secretary for any discharge 
permitted by rule under R317-6-6.2 if it is determined that the 
discharge may be causing or is likely to cause increases above the 
ground water quality standards or applicable class TDS limits under 
R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 
 6.3  APPLICATION REQUIREMENTS FOR A GROUND WATER DISCHARGE PERMIT 
 Unless otherwise determined by the Executive Secretary, the 
application for a permit to discharge wastes or pollutants to ground 
water shall include the following complete information: 
 A.  The name and address of the applicant and the name and address 
of the owner of the facility if different than the applicant.  A 
corporate application must be signed by an officer of the corporation. 
 The name and address of the contact, if different than above, and 
telephone numbers for all listed names shall be included. 
 B.  The legal location of the facility by county, quarter-quarter 
section, township, and range. 
 C.  The name of the facility and the type of facility, including 
the expected facility life. 
 D.  A plat map showing all water wells, including the status and 
use of each well, Drinking Water source protection zones, topography, 
springs, water bodies, drainages, and man-made structures within a 
one-mile radius of the discharge.  The plat map must also show the 
location and depth of existing or proposed wells to be used for 
monitoring ground water quality.  Identify any applicable Drinking 
Water source protection ordinances and their impacts on the proposed 
permit. 
 E.  Geologic, hydrologic, and agricultural description of the 



geographic area within a one-mile radius of the point of discharge, 
including soil types, aquifers, ground water flow direction, ground 
water quality, aquifer material, and well logs. 
 F.  The type, source, and chemical, physical, radiological, and 
toxic characteristics of the effluent or leachate to be discharged; 
the average and maximum daily amount of effluent or leachate discharged 
(gpd), the discharge rate (gpm), and the expected concentrations of 
any pollutant (mg/l) in each discharge or combination of discharges. 
 If more than one discharge point is used, information for each point 
must be given separately. 
 G.  Information which shows that the discharge can be controlled 
and will not migrate into or adversely affect the quality of any other 
waters of the state, including the applicable surface water quality 
standards, that the discharge is compatible with the receiving ground 
water, and that the discharge will comply with the applicable class 
TDS limits, ground water quality standards, class protection levels 
or an alternate concentration limit proposed by the facility. 
 H.  For areas where the ground water has not been classified by 
the Board, information on the quality of the receiving ground water 
sufficient to determine the applicable protection levels. 
 I.  A proposed sampling and analysis monitoring plan which 
conforms to EPA Guidance for Quality Assurance Project Plans, EPA 
QA/G-5 (EPA/600/R-98/018, February 1998) and includes a description, 
where appropriate, of the following: 
 1.  ground water monitoring to determine ground water flow 
direction and gradient, background quality at the site, and the quality 
of ground water at the compliance monitoring point; 
 2.  installation, use and maintenance of monitoring devices; 
 3.  description of the compliance monitoring area defined by the 
compliance monitoring points including the dimensions and hydrologic 
and geologic data used to determine the dimensions; 
 4.  monitoring of the vadose zone; 
 5.  measures to prevent ground water contamination after the 
cessation of operation, including post-operational monitoring; 
 6.  monitoring well construction and ground water sampling which 
conform where applicable to the Handbook of Suggested Practices for 
Design and Installation of Ground-Water Monitoring Wells 
(EPA/600/4-89/034, March 1991), ASTM Standards on Ground Water and 
Vadose Investigations (1996), Practical Guide for Ground Water 
Sampling EPA/600/2-85/104, (November 1985) and RCRA Ground Water 
Monitoring Technical Enforcement Guidance Document (1986), unless 
otherwise specified by the Executive Secretary; 
 7.  description and justification of parameters to be monitored; 
 8.  quality assurance and control provisions for monitoring data. 
 J.  The plans and specifications relating to construction, 
modification, and operation of discharge systems. 
 K.  The description of the ground water most likely to be affected 
by the discharge, including water quality information of the receiving 
ground water prior to discharge, a description of the aquifer in which 
the ground water occurs, the depth to the ground water, the saturated 
thickness, flow direction, porosity, hydraulic conductivity, and flow 
systems characteristics. 
 L.  The compliance sampling plan which in addition to the 
information specified in the above item I includes, where appropriate, 



provisions for sampling of effluent and for flow monitoring in order 
to determine the volume and chemistry of the discharge onto or below 
the surface of the ground and a plan for sampling compliance monitoring 
points and appropriate nearby water wells.  Sampling and analytical 
methods proposed in the application must conform with the most 
appropriate methods specified in the following references unless 
otherwise specified by the Executive Secretary: 
 1.  Standard Methods for the Examination of Water and Wastewater, 
twentieth edition, 1998; Library of Congress catalogue number: ISBN: 
0-87553-235-7. 
 2.  E.P.A. Methods, Methods for Chemical Analysis of Water and 
Wastes, 1983; Stock Number EPA-600/4-79-020. 
 3.  Techniques of Water Resource Investigations of the U.S. 
Geological Survey, (1998); Book 9. 
 4.  Monitoring requirements in 40 CFR parts 141 and 142, 2000 
ed., Primary Drinking Water Regulations and 40 CFR parts 264 and 270, 
2000 ed. 
 5.  National Handbook of Recommended Methods for Water-Data 
Acquisition, GSA-GS edition; Book 85 AD-2777, U.S. Government Printing 
Office Stock Number 024-001-03489-1. 
 M.  A description of the flooding potential of the discharge site, 
including the 100-year flood plain, and any applicable flood protection 
measures. 
 N.  Contingency plan for regaining and maintaining compliance 
with the permit limits and for reestablishing best available technology 
as defined in the permit. 
 O.  Methods and procedures for inspections of the facility 
operations and for detecting failure of the system. 
 P.  For any existing facility, a corrective action plan or 
identification of other response measures to be taken to remedy any 
violation of applicable ground water quality standards, class TDS 
limits or permit limit established under R317-6-6.4E. which has 
resulted from discharges occurring prior to issuance of a ground water 
discharge permit. 
 Q.  Other information required by the Executive Secretary. 
 R.  All applications for a groundwater discharge permit must be 
performed under the direction, and bear the seal, of a professional 
engineer or professional geologist. 
 S.  A closure and post closure management plan demonstrating 
measures to prevent ground water contamination during the closure and 
post closure phases of an operation. 
 6.4  ISSUANCE OF DISCHARGE PERMIT 
 A.  The Executive Secretary may issue a ground water discharge 
permit for a new facility if the Executive Secretary determines, after 
reviewing the information provided under R317-6-6.3, that: 
 1.  the applicant demonstrates that the applicable class TDS 
limits, ground water quality standards protection levels, and permit 
limits established under R317-6-6.4E will be met; 
 2.  the monitoring plan, sampling and reporting requirements are 
adequate to determine compliance with applicable requirements; 
 3.  the applicant is using best available technology to minimize 
the discharge of any pollutant; and 
 4.  there is no impairment of present and future beneficial uses 
of the ground water. 



 B.  The Board may approve an alternate concentration limit for 
a new facility if: 
 1.  The applicant submits a petition for an alternate 
concentration limit showing the extent to which the discharge will 
exceed the applicable class TDS limits, ground water standards or 
applicable protection levels and demonstrates that: 
 a.  the facility is to be located in an area of Class III ground 
water; 
 b.  the discharge plan incorporates the use of best available 
technology; 
 c.  the alternate concentration limit is justified based on 
substantial overriding social and economic benefits; and, 
 d.  the discharge would pose no threat to human health and the 
environment. 
 2.  One or more public hearings have been held by the Board in 
nearby communities to solicit comment. 
 C.  The Executive Secretary may issue a ground water discharge 
permit for an existing facility provided: 
 1.  the applicant demonstrates that the applicable class TDS 
limits, ground water quality standards and protection levels will be 
met; 
 2.  the monitoring plan, sampling and reporting requirements are 
adequate to determine compliance with applicable requirements; 
 3.  the applicant utilizes treatment and discharge minimization 
technology commensurate with plant process design capability and 
similar or equivalent to that utilized by facilities that produce 
similar products or services with similar production process 
technology; and, 
 4.  there is no current or anticipated impairment of present and 
future beneficial uses of the ground water. 
 D.  The Board may approve an alternate concentration limit for 
a pollutant in ground water at an existing facility or facility 
permitted by rule under R317-6-6.2 if the applicant for a ground water 
discharge permit shows the extent the discharge exceeds the applicable 
class TDS limits, ground water quality standards and applicable 
protection levels that correspond to the otherwise applicable ground 
water quality standards and demonstrates that: 
 1.  steps are being taken to correct the source of contamination, 
including a program and timetable for completion; 
 2.  the pollution poses no threat to human health and the 
environment; and 
 3.  the alternate concentration limit is justified based on 
overriding social and economic benefits. 
 E.  An alternate concentration limit, once adopted by the Board 
under R317-6-6.4B or R317-6-6.4D, shall be the pertinent permit limit. 
 F.  A facility permitted under this provision shall meet 
applicable class TDS limits, ground water quality standards, 
protection levels and permit limits. 
 G.  The Board may modify a permit for a new facility to reflect 
standards adopted as part of corrective action. 
 6.5  NOTICE OF INTENT TO ISSUE A GROUND WATER DISCHARGE PERMIT 
 The Executive Secretary shall publish a notice of intent to 
approve in a newspaper in the affected area and shall allow 30 days 
in which interested persons may comment to the Board.  Final action 



will be taken by the Executive Secretary following the 30-day comment 
period. 
 6.6  PERMIT TERM 
 A.  The ground water discharge permit term will run for 5 years 
from the date of issuance.  Permits may be renewed for 5-year periods 
or extended for a period to be determined by the Executive Secretary 
but not to exceed 5 years. 
 B.  In the event that new ground water quality standards are 
adopted by the Board, permits may be reopened to extend the terms of 
the permit or to include pollutants covered by new standards.  The 
holder of a permit may apply for a variance under the conditions 
outlined in R317-6-6.4.D. 
 6.7 GROUND WATER DISCHARGE PERMIT RENEWAL 
 The permittee for a facility with a ground water discharge permit 
must apply for a renewal or extension for a ground water discharge 
permit at least 180 days prior to the expiration of the existing permit. 
 If a permit expires before an application for renewal or extension 
is acted upon by the Executive Secretary, the permit will continue 
in effect until it is renewed, extended or denied.  Permit renewals 
with significant changes to the original permit must be performed under 
the direction, and bear the seal, of a professional engineer or 
professional geologist. 
 6.8  TERMINATION OF A GROUND WATER DISCHARGE PERMIT BY THE 
EXECUTIVE SECRETARY 
 A ground water discharge permit may be terminated or a renewal 
denied by the Executive Secretary if one of the following applies: 
 A.  noncompliance by the permittee with any condition of the 
permit where the permittee has failed to take appropriate action in 
a timely manner to remedy the permit violation; 
 B.  the permittee's failure in the application or during the 
permit approval process to disclose fully all significant relevant 
facts at any time; 
 C.  a determination that the permitted facility endangers human 
health or the environment and can only be regulated to acceptable levels 
by plan modification or termination; or 
 D.  the permittee requests termination of the permit. 
 6.9  PERMIT COMPLIANCE MONITORING 
 A.  Ground Water Monitoring 
 The Executive Secretary may include in a ground water discharge 
permit requirements for ground water monitoring, and may specify 
compliance monitoring points where the applicable class TDS limits, 
ground water quality standards, protection levels or other permit 
limits are to be met. 
 The Executive Secretary will determine the location of the 
compliance monitoring point based upon the hydrology, type of 
pollutants, and other factors that may affect the ground water quality. 
 The distance to the compliance monitoring points must be as close 
as practicable to the point of discharge.  The compliance monitoring 
point shall not be beyond the property boundaries of the permitted 
facility without written agreement of the affected property owners 
and approval by the Executive Secretary. 
 B.  Performance Monitoring 
 The Executive Secretary may include in a ground water discharge 
permit requirements for monitoring performance of best available 



technology standards. 
 6.10  BACKGROUND WATER QUALITY DETERMINATION 
 A.  Background water quality contaminant concentrations shall 
be determined and specified in the ground water discharge permit.  
The determination of background concentration shall take into account 
any degradation. 
 B.  Background water quality contaminant concentrations may be 
determined from existing information or from data collected by the 
permit applicant.  Existing information shall be used, if the permit 
applicant demonstrates that the quality of the information and its 
means of collection are adequate to determine background water quality. 
 If existing information is not adequate to determine background water 
quality, the permit applicant shall submit a plan to determine 
background water quality to the Executive Secretary for approval prior 
to data collection.  One or more up-gradient, lateral hydraulically 
equivalent point, or other monitoring wells as approved by the 
Executive Secretary may be required for each potential discharge site. 
 C.  After a permit has been issued, permittee shall continue to 
monitor background water quality contaminant concentrations in order 
to determine natural fluctuations in concentrations.  Applicable 
up-gradient, and on-site ground water monitoring data shall be included 
in the ground water quality permit monitoring report. 
 6.11  NOTICE OF COMMENCEMENT AND DISCONTINUANCE OF GROUND WATER 
DISCHARGE OPERATIONS 
 A.  The permittee shall notify the Division of Water Quality 
immediately upon commencement of the ground water discharge and submit 
a written notice within 30 days of the commencement of the discharge. 
 B.  The permittee shall notify the Division of Water Quality of 
the date and reason for discontinuance of ground water discharge within 
30 days. 
 6.12  SUBMISSION OF DATA 
 A.  Laboratory Analyses 
 All laboratory analysis of samples collected to determine 
compliance with these regulations shall be performed in accordance 
with standard procedures by the Utah Division of Laboratory Services 
or by a laboratory certified by the Utah Department of Health. 
 B.  Field Analyses 
 All field analyses to determine compliance with these regulations 
shall be conducted in accordance with standard procedures specified 
in R317-6-6.3.L. 
 C.  Periodic Submission of Monitoring Reports 
 Results obtained pursuant to any monitoring requirements in the 
discharge permit and the methods used to obtain these results shall 
be periodically reported to the Executive Secretary according to the 
schedule specified in the ground water discharge permit. 
 6.13  REPORTING OF MECHANICAL PROBLEMS OR DISCHARGE SYSTEM 
FAILURES 
 The permittee shall notify the Executive Secretary within 24 hours 
of the discovery of any mechanical or discharge system failures that 
could affect the chemical characteristics or volume of the discharge. 
 A written statement confirming the oral report shall be submitted 
to the Executive Secretary within five days of the failure. 
 6.14  CORRECTION OF ADVERSE EFFECTS REQUIRED 
 A.  If monitoring or testing indicates that the permit conditions 



may be or are being violated by ground water discharge operations or 
the facility is otherwise in an out-of-compliance status, the permittee 
shall promptly make corrections to the system to correct all violations 
of the discharge permit. 
 B.  The permittee, operator, or owner may be required to take 
corrective action as described in R317-6-6.15 if a pollutant 
concentration has exceeded a permit limit. 
 6.15  CORRECTIVE ACTION 
 It is the intent of the Board that the provisions of these 
regulations should be considered when making decisions under any state 
or federal superfund action; however, the protection levels are not 
intended to be considered as applicable, relevant or appropriate 
clean-up standards under such other regulatory programs. 
 A.  Application of R317-6-6.15 
 1.  Generally - R317-6-6.15 shall apply to any person who 
discharges pollutants into ground water in violation of Section 
19-5-107, or who places or causes to be placed any wastes in a location 
where there is probable cause to believe they will cause pollution 
of ground water in violation of Section 19-5-107. 
 2.  Corrective Action shall include, except as otherwise provided 
in R317-6-6.15, preparation of a Contamination Investigation and 
preparation and implementation of a Corrective Action Plan. 
 3.  The procedural provisions of R-317-6-6.15 shall not apply 
to any facility where a corrective or remedial action for ground water 
contamination, that the Executive Secretary determines meets the 
substantive standards of this rule, has been initiated under any other 
state or federal program.  Corrective or remedial action undertaken 
under the programs specified in Table 2 are considered to meet the 
substantive standards of this rule unless otherwise determined by the 
Executive Secretary. 
 
 TABLE 2 
 PROGRAM 
 
Leaking Underground Storage Tank, Sections 19-6-401, et seq. 
 
Federal Comprehensive Environmental Response, Compensation and 
 Liability Act, 42 U.S.C. Sections 9601, et seq. 
 
Hazardous Waste Mitigation Act, Sections 19-6-301 et seq. 
Utah Solid and Hazardous Waste Act, Sections 19-6-101 et seq. 
  
 B.  Notification and Interim Action 
 1.  Notification - A person who spills or discharges any petroleum 
hydrocarbon or other substance which may cause pollution of ground 
waters in violation of Section 19-5-107 shall notify the Executive 
Secretary within 24 hours of the spill or discharge.  A written 
notification shall be submitted to the Executive Secretary within five 
days after the spill or discharge. 
 2.  Interim Actions - A person is encouraged to take immediate, 
interim action without following the steps outlined in R317-6-6.15 
if such action is required to control a source of pollutants.  Interim 
action is also encouraged if required to protect public safety, public 
health and welfare and the environment, or to prevent further 



contamination that would result in costlier clean-up.  Such interim 
actions should include source abatement and control, neutralization, 
or other actions as appropriate.  A person that has taken these actions 
shall remain subject to R317-6-6.15 after the interim actions are 
completed unless he demonstrates that: 
 a.  no pollutants have been discharged into ground water in 
violation of 19-5-107; and 
 b.  no wastes remain in a location where there is probable cause 
to believe they will cause pollution of ground water in violation of 
19-5-107, unless, in the case of diesel fuel and oil releases over 
25 gallons, the responsible person demonstrates that the pollutant 
will not affect ground water quality by complying with the following: 
 (1)  remove contaminated soil to the extent possible, or to 
established background levels, or 500 mg/kg total petroleum 
hydrocarbons for sensitive areas, or 5000 mg/kg total petroleum 
hydrocarbons for non sensitive areas as defined by R317-6-1; 
 (2)  collect soil samples at locations and depths sufficient to 
document that cleanup has been achieved or as directed by the local 
health department; 
 (3)  treat or dispose contaminated soil at a location approved 
by the local health department; 
 (4)  submit an interim action report as defined by R317-6-1.23 
or as directed by the local health department. 
 C.  Contamination Investigation and Corrective Action Plan - 
General 
 1.  The Executive Secretary may require a person that is subject 
to R317-6-6.15 to submit for the Executive Secretary's approval a 
Contamination Investigation and Corrective Action Plan, and may 
require implementation of an approved Corrective Action Plan.  A person 
subject to this rule who has been notified that the Executive Secretary 
is exercising his or her authority under R317-6-6.15 to require 
submission of a Contamination Investigation and Corrective Action 
Plan, shall, within 30 days of that notification, submit to the 
Executive Secretary a proposed schedule for those submissions, which 
may include different deadlines for different elements of the 
Investigation and Plan.  The Executive Secretary may accept, reject, 
or modify the proposed schedule. 
 2.  The Contamination Investigation or the Corrective Action Plan 
may, in order to meet the requirements of this Part, incorporate by 
reference information already provided to the Executive Secretary in 
the Contingency Plan or other document. 
 3.  The requirements for a Contamination Investigation and a 
Corrective Action Plan specified in R317-6-6.15.D are comprehensive. 
 The requirements are intended to be applied with flexibility, and 
persons subject to this rule are encouraged to contact the Executive 
Secretary's staff to assure its efficient application on a 
site-specific basis. 
 4.  The Executive Secretary may waive any or all Contamination 
Investigation and Corrective Action Plan requirements where the person 
subject to this rule demonstrates that the information that would 
otherwise be required is not necessary to the Executive Secretary's 
evaluation of the Contamination Investigation or Corrective Action 
Plan.  Requests for waiver shall be submitted to the Executive Secretary 
as part of the Contamination Investigation or Corrective Action Plan, 



or may be submitted in advance of those reports. 
 D.  Contamination Investigation and Corrective Action Plan - 
Requirements 
 1.  Contamination Investigation - The contamination investigation 
shall include a characterization of pollution, a characterization of 
the facility, a data report, and, if the Corrective Action Plan proposes 
standards under R317-6-6.15.F.2. or Alternate Corrective Action 
Concentration Limits higher than the ground water quality standards, 
an endangerment assessment. 
 a.  The characterization of pollution shall include a description 
of: 
 (1)  The amount, form, concentration, toxicity, environmental 
fate and transport, and other significant characteristics of 
substances present, for both ground water contaminants and any 
contributing surficial contaminants; 
 (2)  The areal and vertical extent of the contaminant 
concentration, distribution and chemical make-up; and 
 (3)  The extent to which contaminant substances have migrated 
and are expected to migrate. 
 b.  The characterization of the facility shall include 
descriptions of: 
 (1)  Contaminant substance mixtures present and media of 
occurrence; 
 (2)  Hydrogeologic conditions underlying and, upgradient and 
downgradient of the facility; 
 (3)  Surface waters in the area; 
 (4)  Climatologic and meteorologic conditions in the area of the 
facility; and 
 (5)  Type, location and description of possible sources of the 
pollution at the facility; 
 (6)  Groundwater withdrawals, pumpage rates, and usage within 
a 2-mile radius. 
 c.  The report of data used and data gaps shall include: 
 (1)  Data packages including quality assurance and quality control 
reports; 
 (2)  A description of the data used in the report; and 
 (3)  A description of any data gaps encountered, how those gaps 
affect the analysis and any plans to fill those gaps. 
 d.  The endangerment assessment shall include descriptions of 
any risk evaluation necessary to support a proposal for a standard 
under R317-6-6.15.F.2 or for an Alternate Corrective Action 
Concentration Limit. 
 e.  The Contamination Investigation shall include such other 
information as the Executive Secretary requires. 
 2.  Proposed Corrective Action Plan 
 The proposed Corrective Action Plan shall include an explanation 
of the construction and operation of the proposed Corrective Action, 
addressing the factors to be considered by the Executive Secretary 
as specified in R317-6-6.15.E. and shall include such other information 
as the Executive Secretary requires.  It shall also include a proposed 
schedule for completion. 
 3.  The Contaminant Investigation and Corrective Action Plan must 
be performed under the direction, and bear the seal, of a professional 
engineer or professional geologist. 



 E.  Approval of the Corrective Action Plan 
 After public notice in a newspaper in the affected area and a 
30-day period for opportunity for public review and comment, the 
Executive Secretary shall issue an order approving, disapproving, or 
modifying the proposed Corrective Action Plan.  The Executive Secretary 
shall consider the following factors and criteria in making that 
decision: 
 1.  Completeness and Accuracy of Corrective Action Plan. 
 The Executive Secretary shall consider the completeness and 
accuracy of the Corrective Action Plan and of the information upon 
which it relies. 
 2.  Action Protective of Public Health and the Environment 
 a.  The Corrective Action shall be protective of the public health 
and the environment. 
 b.  Impacts as a result of any off-site activities shall be 
considered under this criterion (e.g., the transport and disposition 
of contaminated materials at an off-site facility). 
 3.  Action Meets Concentration Limits 
 The Corrective Action shall meet Corrective Action Concentration 
Limits specified in R317-6-6.15.F, except as provided in 
R317-6-6.15.G. 
 4.  Action Produces a Permanent Effect 
 a.  The Corrective Action shall produce a permanent effect. 
 b.  If the Corrective Action Plan provides that any potential 
sources of pollutants are to be controlled in place, any cap or other 
method of source control shall be designed so that the discharge from 
the source following corrective action achieves ground water quality 
standards or, if approved by the Board, alternate corrective action 
concentration limits (ACACLs).  For purposes of this paragraph, sources 
of pollutants are controlled "in place" even though they are moved 
within the facility boundaries provided that they are not moved to 
areas with unaffected ground water. 
 5.  Action May Use Other Additional Measures 
 The Executive Secretary may consider whether additional measures 
should be included in the Plan to better assure that the criteria and 
factors specified in R317-6-6.15.E are met.  Such measures may include: 
 a.  Requiring long-term ground water or other monitoring; 
 b.  Providing environmental hazard notices or other security 
measures; 
 c.  Capping of sources of ground water contamination to avoid 
infiltration of precipitation; 
 d.  Requiring long-term operation and maintenance of all portions 
of the Corrective Action; and 
 e.  Periodic review to determine whether the Corrective Action 
is protective of public health and the environment. 
 F.  Corrective Action Concentration Limits 
 1.  Contaminants with specified levels 
 Corrective Actions shall achieve ground water quality standards 
or, where applicable, alternate corrective action concentration limits 
(ACACLs). 
 2.  Contaminants without specified levels 
 For contaminants for which no ground water quality standard has 
been established, the proposed Corrective Action Plan shall include 
proposed Corrective Action Concentration Limits.  These levels shall 



be approved, disapproved or modified by the Executive Secretary after 
considering U.S. Environmental Protection Agency maximum contaminant 
level goals, health advisories, risk-based contaminant levels or 
standards established by other regulatory agencies and other relevant 
information. 
 G.  Alternate Corrective Action Concentration Limits 
 An Alternate Corrective Action Concentration Limit that is higher 
or lower than the Corrective Action Concentration Limits specified 
in R317-6-6.15.F may be required as provided in the following: 
 1.  Higher Alternate Corrective Action Concentration Limits 
 A person submitting a proposed Corrective Action Plan may request 
approval by the Board of an Alternate Corrective Action Concentration 
Limit higher than the Corrective Action Concentration Limit specified 
in R317-6-6.15.F.  The proposed limit shall be protective of human 
health, and the environment, and shall utilize best available 
technology.  The Corrective Action Plan shall include the following 
information in support of this request: 
 a.  The potential for release and migration of any contaminant 
substances or treatment residuals that might remain after Corrective 
Action in concentrations higher than Corrective Action Concentration 
Limits; 
 b.  An evaluation of residual risks, in terms of amounts and 
concentrations of contaminant substances remaining following 
implementation of the Corrective Action options evaluated, including 
consideration of the persistence, toxicity, mobility, and propensity 
to bioaccumulate such contaminants substances and their constituents; 
and 
 c.  Any other information necessary to determine whether the 
conditions of R317-6-6.15.G have been met. 
 2.  Lower Alternate Corrective Action Concentration Limits 
 The Board may require use of an Alternate Corrective Action 
Concentration Limit that is lower than the Corrective Action 
Concentration Limit specified in R317-6-6.15.F if necessary to protect 
human health or the environment.  Any person requesting that the Board 
consider requiring a lower Alternate Corrective Action Concentration 
Limit shall provide supporting information as described in 
R317-6-6.15.G.3. 
 3.  Protective of human health and the environment 
 The Alternate Corrective Action Concentration Limit must be 
protective of human health and the environment.  In making this 
determination, the Board may consider: 
 a.  Information presented in the Contamination Investigation; 
 b.  Other relevant cleanup or health standards, criteria, or 
guidance; 
 c.  Relevant and reasonably available scientific information; 
 d.  Any additional information relevant to the protectiveness 
of a Corrective Action; and 
 e.  The impact of additional proposed measures, such as those 
described in R317-6-6.15.E.5. 
 4.  Good cause 
 An Alternate Corrective Action Concentration Limit shall not be 
granted without good cause. 
 a.  The Board may consider the factors specified in R317-6-6.15.E 
in determining whether there is good cause. 



 b.  The Board may also consider whether the proposed remedy is 
cost-effective in determining whether there is good cause.  Costs that 
may be considered include but are not limited to: 
 (1)  Capital costs; 
 (2)  Operation and maintenance costs; 
 (3)  Costs of periodic reviews, where required; 
 (4)  Net present value of capital and operation and maintenance 
costs; 
 (5)  Potential future remedial action costs; and 
 (6)  Loss of resource value. 
 5.  Conservative 
 An Alternate Corrective Action Concentration Limit that is higher 
than the Corrective Action Concentration Limits specified in 
R317-6-6.15.F must be conservative.  The Board may consider the 
concentration level that can be achieved using best available 
technology if attainment of the Corrective Action Concentration Limit 
is not technologically achievable. 
 6.  Relation to background and existing conditions 
 a.  The Board may consider the relationship between the Corrective 
Action Concentration Limits and background concentration limits in 
considering whether an Alternate Corrective Action Concentration Limit 
is appropriate. 
 b.  No Alternate Corrective Action Concentration Limit higher 
than existing ground water contamination levels or ground water 
contamination levels projected to result from existing conditions will 
be granted. 
 6.16  OUT-OF-COMPLIANCE STATUS 
 A.  Accelerated Monitoring for Probable Out-of-Compliance Status 
 If the value of a single analysis of any compliance parameter 
in any compliance monitoring sample exceeds an applicable permit limit, 
the facility shall: 
 1.  Notify the Executive Secretary in writing within 30 days of 
receipt of data; 
 2.  Immediately initiate monthly sampling if the value exceeds 
both the background concentration of the pollutant by two standard 
deviations and an applicable permit limit, unless the Executive 
Secretary determines that other periodic sampling is appropriate, for 
a period of two months or until the compliance status of the facility 
can be determined. 
 B.  Violation of Permit Limits 
 Out-of-compliance status exists when: 
 1.  The value for two consecutive samples from a compliance 
monitoring point exceeds: 
 a.  one or more permit limits; and 
 b.  the background concentration for that pollutant by two 
standard deviations (the standard deviation and background (mean) 
being calculated using values for the ground water pollutant at that 
compliance monitoring point) unless the existing permit limit was 
derived from the background pollutant concentration plus two standard 
deviations; or 
 2.  the concentration value of any pollutant in two or more 
consecutive samples is statistically significantly higher than the 
applicable permit limit.  The statistical significance shall be 
determined using the statistical methods described in Statistical 



Methods for Evaluating Ground Water Monitoring Data from Hazardous 
Waste Facilities, Vol. 53, No. 196 of the Federal Register, Oct. 11, 
1988 and supplemental guidance in Guidance For Data Quality Assessment 
(EPA/600/R-96/084 January 1998). 
 C.  Failure to Maintain Best Available Technology Required by 
Permit 
 1.  Permittee to Provide Information 
 In the event that the permittee fails to maintain best available 
technology or otherwise fails to meet best available technology 
standards as required by the permit, the permittee shall submit to 
the Executive Secretary a notification and description of the failure 
according to R317-6-6.13.  Notification shall be given orally within 
24 hours of the permittee's discovery of the failure of best available 
technology, and shall be followed up by written notification, including 
the information necessary to make a determination under 
R317-6-6.16.C.2, within five days of the permittee's discovery of the 
failure of best available technology. 
 2.  Executive Secretary 
 The Executive Secretary shall use the information provided under 
R317-6-6.16.C.1 and any additional information provided by the 
permittee to determine whether to initiate a compliance action against 
the permittee for violation of permit conditions.  The Executive 
Secretary shall not initiate a compliance action if the Executive 
Secretary determines that the permittee has met the standards for an 
affirmative defense, as specified in R317-6-6.16.C.3. 
 3.  Affirmative Defense 
 In the event a compliance action is initiated against the 
permittee for violation of permit conditions relating to best available 
technology, the permittee may affirmatively defend against that action 
by demonstrating the following: 
 a.  The permittee submitted notification according to 
R317-6-6.13; 
 b.  The failure was not intentional or caused by the permittee's 
negligence, either in action or in failure to act; 
 c.  The permittee has taken adequate measures to meet permit 
conditions in a timely manner or has submitted to the Executive 
Secretary, for the Executive Secretary's approval, an adequate plan 
and schedule for meeting permit conditions; and 
 d.  The provisions of 19-5-107 have not been violated. 
 6.17  PROCEDURE WHEN A FACILITY IS OUT-OF-COMPLIANCE 
 A.  If a facility is out of compliance the following is required: 
 1.  The permittee shall notify the Executive Secretary of the 
out of compliance status within 24 hours after detection of that status, 
followed by a written notice within 5 days of the detection. 
 2.  The permittee shall initiate monthly sampling, unless the 
Executive Secretary determines that other periodic sampling is 
appropriate, until the facility is brought into compliance. 
 3.  The permittee shall prepare and submit within 30 days to the 
Executive Secretary a plan and time schedule for assessment of the 
source, extent and potential dispersion of the contamination, and an 
evaluation of potential remedial action to restore and maintain ground 
water quality and insure that permit limits will not be exceeded at 
the compliance monitoring point and best available technology will 
be reestablished. 



 4.  The Executive Secretary may require immediate implementation 
of the contingency plan submitted with the original ground water 
discharge permit in order to regain and maintain compliance with the 
permit limit standards at the compliance monitoring point or to 
reestablish best available technology as defined in the permit. 
 5.  Where it is infeasible to re-establish BAT as defined in the 
permit, the permittee may propose an alternative BAT for approval by 
the Executive Secretary. 
 6.18  GROUND WATER DISCHARGE PERMIT TRANSFER 
 A.  The permittee shall give written notice to the Executive 
Secretary of any transfer of the ground water discharge permit, within 
30 days of the transfer. 
 B.  The notice shall include a written agreement between the 
existing and new permittee establishing a specific date for transfer 
of permit responsibility, coverage and liability. 
 6.19  ENFORCEMENT 
 These rules are subject to enforcement under Section 19-5-115 
of the Utah Water Quality Act. 
 
KEY:  water quality, ground water, cleanup standards, petroleum 
hydrocarbons 
Date of Enactment or Last Substantive Amendment:  January 23, 2007 
Notice of Continuation:  October 2, 2007 
Authorizing, and Implemented or Interpreted Law:  19-5 
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I.  INTRODUCTION AND QUALIFICATIONS 1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. My name is William P. Johnson 4 

 5 

Q. BY WHOM ARE YOU EMPLOYED AND WHAT IS YOUR POSITION? 6 

A. I am a professor in the department of Geology & Geophysics and an adjunct professor in 7 

the department of Civil & Environmental Engineering at the University of Utah. 8 

 9 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 10 

A. I am testifying on behalf of Living Rivers. 11 

 12 

Q. WOULD YOU PLEASE SUMMARIZE YOUR EDUCATIONAL AND 13 

PROFESSIONAL BACKGROUND? 14 

A. Since 1995 I have been a professor conducting research and teaching graduate and 15 

undergraduate courses in the subject of contaminant hydrogeology.  I have authored, or served as 16 

corresponding author, on over 75 peer-reviewed publications, including several specifically 17 

regarding organic contaminant solubilization and transport.  I serve as a reviewer for more than 15 18 

scientific journal and three panels of the National Science Foundation.  My doctoral degree is in 19 

Civil (Environmental) Engineering from the University of Colorado (1993).  More detail on my 20 

background is provided in Appendix A. 21 

22 
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II. PURPOSE AND SUMMARY OF TESTIMONY 1 

 2 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 3 

A. My testimony will discuss the effect of re-distribution of d-limonene-processed tar sands 4 

to the land surface in the area of the PR Spring Mine. 5 

 6 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 7 

A. My testimony will demonstrate that re‐distribution of these sands to the land surface in 8 

the area of the PR Spring Mine poses an increased risk of exposure to carcinogenic compounds 9 

via two mechanisms: 1) order of magnitude or more increases in the aqueous concentrations of 10 

carcinogenic compounds; 2) factor of 4 increases in the rate of transport of carcinogenic 11 

compounds in groundwater.  The increased aqueous concentration for a tar compound such as 12 

benzo(a)pyrene is nearly 1500 times greater than its normal water solubility, and is more than 13 

400,000 times greater than the drinking water limit for this compound.  Both of these increases 14 

(concentration and mobility) result from the mixing of d‐limonene with tar compounds.  Under 15 

natural conditions, the risk of exposure to carcinogenic tar compounds is negligible due to the 16 

negligible mobility and low aqueous concentrations of these compounds.  However, the 17 

combination of tar compounds with d‐limonene reverses these characteristics by increasing the 18 

aqueous concentration and mobility of the tar compounds.  The increase in tar compound 19 

concentration and mobility constitutes a significant increase in the risk of exposure, and therefore 20 

warrants appropriate down‐gradient monitoring for the potential increased concentration and 21 

transport of tar compounds emanating from the site. 22 
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 Additionally, I will discuss: 1) why it was inappropriate for DWQ to rely on the MSDS 1 

sheets provided by the company in determining the toxicity of the reagent; 2) that DWQ did not 2 

require the company to conduct the appropriate tests to assess the potential for leaching of 3 

petrochemicals from the processed ore to water; and, 3) that it was inappropriate for DWQ to 4 

conclude that the processed sediment is “damp-dry” because it is, in fact, saturated with fluid 5 

based on water contents provided by the company. 6 

 7 

Q. CAN YOU BRIEFLY DESCRIBE D-LIMONENE? 8 

A. Based on the properties listed in Appendix B, d‐limonene is a small molecule that is 9 

readily transported to air.  Therefore d‐limonene by itself will likely vaporize/volatilize readily to 10 

the atmosphere. 11 

 12 

Q. CAN YOU DESCRIBE UTAH TAR SANDS COMPOUNDS? 13 

A. Based on information regarding Utah tar sand compounds provided in Appendix C, these 14 

compounds likely include polycyclic aromatic hydrocarbons (PAH) which are known human 15 

carcinogens.  The tar exists as a semi‐solid, and so has no significant propensity to migrate into 16 

the subsurface as a phase.  By themselves, the PAH compounds and aliphatic chains comprising 17 

the tar are highly insoluble in water, and so despite the significant carcinogencity of at least some 18 

of these component compounds, they are not expected to undergo significant transport in site 19 

runoff or site groundwater, greatly limiting the possibility of exposure to these compounds. 20 

 21 

Q. WHY ARE YOU CONCERNED ABOUT THE CARCINOGENCITY OF UTAH TAR 22 

SANDS COMPOUNDS WITH THE PR SPRING MINE? 23 
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A. Concern arises with the PR Spring Mine because the operator of that mine proposes to 1 

separate the bitumen from the tar sands using d-limonene, and my concern is the combination of 2 

these Utah tar sands compounds as a mixture, i.e. the d-limonene‐solubilized tar compounds.  3 

The organic mixture of d‐limonene and tar compounds has different properties than the two 4 

parent mixtures in terms of vaporization, volatilization, and dissolution, and in terms of whether 5 

the mixture acts as a semi‐solid or a liquid.  These altered physicochemical properties yield novel 6 

transport properties relative to the parent compounds. 7 

 8 

Q. HOW SO? 9 

A. Note that these three properties: 1) the semi‐solid phase nature of the tar; 2) the very low 10 

solubility of the tar compounds; and 3) the very low mobility of the tar compounds are precisely 11 

what allow these compounds, under natural conditions, to be considered relatively benign.  12 

However, combining d‐limonene with the tar compounds reverses the above attributes. 13 

Specifically: 1) the mole fraction of d‐limonene in the organic mixture may become sufficiently 14 

large that the mixture will act as a liquid rather than semi‐solid, thereby increasing the propensity 15 

of this liquid mixture to infiltrate directly into the subsurface; 2) mixing with d-limonene will 16 

increase the apparent water solubility of the tar compounds by orders of magnitude, far above 17 

ambient levels, thereby greatly increasing the potential dose upon exposure for the ecosystem; 3) 18 

the solubilization of tar compounds by d‐limonene will significantly increase the transport rate of 19 

the tar compounds in the pore water underlying the site, thereby greatly increasing the risk of 20 

exposure. 21 

 22 
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Q. WHY DOES THE D-LIMONENE-SOLUBILIZED TAR COMPOUND HAVE THE 1 

PROPENSITY TO INFILTRATE DIRECTLY INTO THE SUBSURFACE? 2 

A. Let me first note that the residual concentration of d‐limonene in re‐distributed sediment 3 

was not provided to me initially.  I therefore first assumed that it was reasonable to expect that 4 

the d-limonene content in this d‐limonene/tar mixture residual was sufficient to cause the 5 

mixture to act as a liquid rather than a semi‐solid phase that is characteristic of tar.  This 6 

assumption was confirmed by information provided by the company to Living Rivers’ attorneys.  7 

This tendency to act as a liquid rather than a semi-solid phase creates a profound change in the 8 

mobility of the tar compound phase by way of two mechanisms: a) by changing their phase from 9 

an organic semi‐solid to an organic liquid, which is potentially more mobile than the semi‐solid 10 

phase.  The high potential mobility of organic liquids is why disposal of non‐containerized 11 

hazardous liquids is not allowed in RCRA/CERCLA legislation; b) via vast increases in the 12 

groundwater solubility and mobility of the tar compounds in response to equilibration with 13 

d‐limonene, as demonstrated in the calculations substantiating concerns (2) and (3) below. 14 

 15 

Q. HOW DID YOU GO ABOUT SUBSTANTIATING CONCERN (2) THAT MIXING 16 

WITH D-LIMONENE WILL INCREASE THE WATER SOLUBILITY OF THE TAR SANDS 17 

COMPOUNDS BY ORDER OF MAGNITUDE, AND CONCERN (3) THAT THIS 18 

SOLUBILIZATOIN WILL SIGNIFICANLY INCREASE THE TRANSPORT RATE OF THE 19 

TAR COMPOUNDS, THUS GREATLY INCREASING THE RISK OF EXPOSURE? 20 

A. To substantiate these two concerns, the following calculations are provided for a 21 

representative PAH compound, namely: (2) the factor by which the solubility of PAH is 22 

increased in the presence of d‐limonene relative to water; and, (3) the factor by which the 23 



7 

 

transport time of PAH over a given distance is decreased in the presence versus absence of 1 

d‐limonene. The calculations are made using benzo(a)pyrene as a representative PAH.  B(a)P has 2 

five fused aromatic rings.  The choice of this compound is not critical to demonstrate the changes 3 

in transport of tar compounds in response to solubilization by d‐limonene.  Any PAH compound 4 

with four or more rings, and any unsubstituted alkane with approximately ten or more carbon 5 

atoms, will show similar effects.  Such sizes of compounds (and larger) are expected to dominate 6 

the tar (Appendix B). 7 

 8 
Benzo(a)pyrene data (from reference 5): 9 

 10 

Molecular weight  = 252.3 gmol
-1

 11 

Melting temperature = 176.5 
o
C 12 

C
sat

w (s,25
0
C) = 1.52 gL

-1
 13 

C
sat

w (L,25
0
C) = 49.19 gL

-1
 14 

 15 

Q. HOW DID YOU CALCULATE THE FACTOR BY WHICH THE SOLUBILITY OF 16 

PERYLENE IN WATER IS INCREASED? 17 

A. I calculated that factor as follows: 18 

The normal solubility of B(a)P dissolving from solid tar in water (Csat
w) at room temperature is 19 

1.5 gL
-1

.  When d-limonene is added to the water, it creates a liquid organic mixture, and this 20 

rises the solubility of B(a)P since it is dissolving not from solid tar, but from liquid d-limonene.  21 
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The solubility of B(a)P dissolving from an organic liquid is 49.2 gL
-1

, which is more than 30 1 

times greater than that dissolving from solid tar.  However, this effect is small relative to the 2 

further increase in B(a)P concentrations in water that result from d-limonene dissolving into 3 

water.  Since d-limonene has a strong affinity for B(a)P, and since d-limonene has a much 4 

higher water solubility (13,800 gL
-1

) than B(a)P, the dissolved d-limonene essentially coaxes 5 

the B(a)P into the aqueous phase, raising the apparent solubility of B(a)P in the aqueous phase 6 

(C*
w).  The extent to which the apparent water solubility of B(a)P is raised relative to its 7 

normal water solubility is directly proportional to: 1) the concentration of d-limonene in 8 

solution (Cdl
w); and, 2) the affinity of B(a)P for d-limonene, as measured by the distribution 9 

coefficient for B(a)P between water and d-limonene KB(a)P
dl.  The corresponding equation is: 10 

 11 

 12 

The concentration of d-limonene expected in water will vary depending on scenario.  13 

Upon re-distribution of the residual tar sand to the land surface, it is reasonable to expect 14 

residual d-limonene to dissolve into pore water to a concentration representing its normal water 15 

solubility.  Solubilities vary with temperature; however, temperature corrections are not made 16 

here since the comparison between presence versus absence of d-limonene will be similar 17 

regardless of which temperature (e.g. 25 versus 5 Celsius) is used.  The room temperature 18 

solubility of d-limonene in water is herein used to represent Cdl
w (13.8 mg/L). 19 

The value for KB(a)P
dl can be approximated by the distribution coefficient for B(a)P 20 

between water and octanol (KB(a)P
ow).  This value will underestimate the solubility 21 

enhancement of B(a)P by d-limonene, since octanol is a somewhat more polar solvent than d-22 
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limonene, which makes octanol slightly less ideal than d-limonene for solubilization of the 1 

non-polar compound B(a)P.   The value of KB(a)P
ow is available in reference 5, hence: 2 

 3 

Inserting the above values into the equation, the apparent solubility in water is calculated: 4 

 5 

 6 

Hence, the concentration of B(a)P in water will increase in the presence of d-limonene by a 7 

factor of over 1440, from 1.5 to 2200 g/L. 8 

 9 

Q. WHAT IS THE SIGNIFICANCE OF THIS INCREASED CONCENTRATION? 10 

A.  To understand the significance of this concentration, a simple risk-based cleanup level in 11 

groundwater can be determined (Appendix C).  The groundwater concentration supporting a 12 

1E-6 excess risk of contracting cancer as a result of drinking groundwater from the site 13 

contaminated with benzo(a)pyrene is 0.00479 g/L.  The expected 2200 g/L concentration is 14 

a factor of 458,455 greater than this risk-based concentration.  If a 1E-5 risk of contracting 15 

cancer were used, the concentration limit would be 0.0479 g/L and the expected 16 

concentration would be a factor of 45,845 above this limit.  If a 1E-4 risk of contracting cancer 17 

were used to define the concentration limit, the concentration limit would be 0.479 g/L  and 18 

the expected concentration would be a factor of 4,584 above this limit.  Therefore, even limited 19 

ingestion, or ingestion of diluted groundwater from the site, would be expected to carry 20 

significant carcinogenic risk.   21 
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If no groundwater supply wells exist down-gradient of the site, or if no ingestion of site 1 

groundwater by humans is expected, the concern for ecosystem health remains significant since 2 

PAHs bioaccumulate through the food chain because they are retained in lipophilic tissues (for 3 

the same reason they are solubilized in d-limonene).  The result strongly suggests a need for 4 

monitoring of site groundwater for elevated PAH concentrations in response to redistribution 5 

of sediments containing the d-limonene/tar mixture. 6 

 7 

Q. HOW DID YOU CALCULATE THE FACTOR BY WHICH THE TRANSPORT TIME 8 

OF B(A)P IS DECREASED IN THE PRESENCE OF D-LIMONENE? 9 

A. The factor by which the transport time of B(a)P is decreased in the presence versus 10 

absence of d‐limonene is calculated based on the so‐called retardation factor for B(a)P 11 

transport. The retardation factor represents the ratio of the velocity of an average water 12 

molecule relative to the velocity of the average B(a)P molecule in groundwater.  For the 13 

system with no d‐limonene, the retardation factor reflects the partitioning of B(a)P and other 14 

PAH compounds between water and sediment (sand).  As groundwater moves through the 15 

subsurface, B(a)P dissolved in the groundwater partitions between the water and the 16 

surrounding sediment according to a distribution constant between water and sediment (Kd). 17 

The distribution process is often considered to be near local equilibrium in groundwater 18 

because of the relatively slow velocities involved in groundwater flow.  Because the tar sands 19 

are rich in organic carbon (including tar), and these compounds provide a compatible 20 

environment for non-polar compounds such as PAH, the partitioning of PAH between water 21 

and sand is driven by  the affinity of the PAH compounds for the organic compounds (Kom), 22 
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and the fraction of sediment mass comprised by organic compounds (fom).  As a result, the 1 

equilibrium constant for distribution of PAH between water and sediment can be calculated as: 2 

 3 

The value of foc will be taken to equal 0.1%, i.e., 1 g tar per 1 kg sand.  The specific value 4 

used for fom will not greatly affect the analysis since the goal is to examine the effect of d-5 

limonene on the retardation of PAH, using B(a)P as an example. 6 

The value for Kom is obtainable using free energy relationships given in reference 5, for 7 

example: 8 

 9 

 10 

 11 

Therefore: 12 

 13 

 14 

The retardation factor (R) is obtained from: 15 

 16 

Where b and  are the bulk density and the porosity, respectively, of the sand.  Using 17 

representative values of b and  equal to 1.7 and 0.35, respectively, yields: 18 

 19 

 20 

 21 
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Q. WHAT IS THE SIGNIFICANCE OF THIS CALCULATION? 1 

A. The significance is that B(a)P will take a factor of 607 times longer than the average 2 

water molecule to achieve a given travel distance in groundwater due to partitioning of the 3 

B(a)P between sediment tar and groundwater.  In other words, if the water takes 1 year to 4 

travel 1000 meters, the B(a)P will take 607 years to travel the same distance.  This is precisely 5 

why the tar compounds do not move appreciable distances from their source in groundwater, 6 

and why they are not considered problematic despite their significant carcinogenicities.   7 

 8 

Q. WHAT HAPPENS WHEN YOU ADD D-LIMONENE TO THE SYSTEM? 9 

A. However, the addition of d-limonene to the system causes a major change in the transport 10 

characteristics of B(a)P and other hydrophobic compounds, and this is discerned in the so-11 

called modified retardation factor (R*
).  The modified retardation factor accounts not only for 12 

the distribution of B(a)P between water and sediment, but also for the distribution of B(a)P 13 

between water and d-limonene (Kperyl
dl), as well as the distribution of d-limonene between 14 

water and sediment (Kdl
d), as follows: 15 

 16 

An approximate value for Kdl
d is obtained by applying the linear free energy relationship 17 

to determine the partition coefficient for d-limonene between water and sediment organic 18 

matter (tar): 19 

 20 

 21 

 22 
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Therefore: 1 

 2 

 3 

An approximate value for KB(a)P
dl is obtained using linear free energy relationships using 4 

the conservative but reasonable assumption that the affinity of B(a)P for d-limonene is similar 5 

to the affinity of B(a)P for sediment organic matter:  6 

 7 

 8 

 9 

However, the solubilizing capacity of dissolved organic matter tends to be somewhat 10 

greater relative to equivalent sorbed organic matter due to conformational effects.  Schlautman 11 

and Morgan 1990, found the difference to be approximately a factor of two (Reference 6), 12 

hence: 13 

 14 

Hence: 15 

 16 

 17 

 18 

 19 

Q. WHAT DOES THIS DEMONSTRATE? 20 
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A. This demonstrates that d‐limonene can be expected to increase the rate of transport of tar 1 

compounds by more than a factor of four (R/R*
 = 607/140 = 4.3).  This factor‐of‐four increase 2 

in the transport rate, along with the factor‐of‐1440 increase in the aqueous concentration of tar 3 

compounds in the presence of d‐limonene, constitutes a major increase in the potential for 4 

exposure to these compounds via groundwater as a result of interaction with d‐limonene 5 

residual.    6 

 7 

Q.  ARE THERE MEASUREMENTS PROVIDED BY THE COMPANY THAT 8 

CORROBORATE YOUR CALCULATIONS? 9 

A.  The reported reagent (TAI) content in the produced fines (averaging 1.8%) (provided to 10 

Living Rivers’ attorneys by the company) and the reported water content in the produced fines 11 

(15.25%) yield a reagent concentration in the fluid equal to 118 mg of reagent per liter of fluid.  12 

This concentration is nearly ten times higher than the solubility of d-limonene in water (13.8 13 

mg/L) assumed in the calculations above.  This discrepancy suggests that the actual increase in 14 

tar compound solubility in water as result of mixing with the reagent will be ten times greater 15 

than the calculated factor of 1400, i.e, 14,000.   Assuming that the reported % bitumen content 16 

of the “water” that is mixed with the ore is equivalent to the bitumen content of the residual 17 

fluid in produced waste sediment, the bitumen concentration of the residual fluid in the 18 

produced waste sediment is 900,000 g/L.  Using the normal water solubility (49.2 g/L) of 19 

B(a)P, this represents a factor of 18,290 increase in the solubility of the tar compounds due to 20 

mixing with the reagent.  This is a similar value to the expected factor of 14,000 increase 21 

observed in the “water” mixed with the ore.  This agreement indicates that solubilization of tar 22 
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compounds by reagent occurs as expected, and therefore the mobility of the tar compounds will 1 

increase as calculated. 2 

 3 

Q. WHAT DID YOU CONCLUDE BASED ON YOUR CALCULATIONS?   4 

A. The calculations show clearly that d‐limonene enhances the solubility, and facilitates the 5 

transport, of tar compounds.  It does so because the d‐limonene is more soluble than the tar 6 

compounds; whereas, the tar compounds have a strong affinity for d‐limonene.  Although the 7 

specific partition coefficients can potentially be refined, the overall finding is correct: the 8 

residual d‐limonene in the sand creates the potential for increased transport of carcinogenic tar 9 

compounds at higher concentrations. 10 

 11 

Q.  IS DWQ’S RELIANCE ON THE MSDS SHEETS FOR THE REAGENT 12 

APPROPRIATE? 13 

A.  The two MSDS sheets (d-limonene) provided to DWQ have information pertaining to 14 

workplace exposure, and are not specifically intended for assessment of environmental 15 

toxicity.  However, there is sufficient concern expressed in these MSDS sheets regarding 16 

environmental dispersion of the reagent (“may be toxic to aquatic organisms”) that additional 17 

investigation of potential deleterious consequences of environmental disposal should be 18 

investigated. 19 

 20 

21 
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Q.  HAVE THE APPROPRIATE TESTS BEEN CONDUCTED TO ASSESS THE 1 

POTENTIAL FOR LEACHING OF PETROCHEMICALS FROM THE PROCESSED ORE? 2 

A. Tests should be performed to assess the potential for leaching of tar and terpene compounds 3 

into water from the produced sediment.  The test that was performed was extraction of non-4 

volatile compounds from ore using hexane, which only assesses how much tar compound can 5 

be extracted using a non-polar solvent, and in no way addresses the question of how much tar 6 

compound would dissolve into water in contact with produced sediment.  In the 2008 7 

Demonstration, on page 10, the company makes the curious statement that “the absence of 8 

volatile or semi-volatile constituents in the processed material indicates that the organic 9 

compounds in the residual material are likely to be no more mobile than the in situ tar sands 10 

themselves.”  This statement completely ignores the fact that the addition of reagent terpenes 11 

alters the properties of the tar, as described above.   12 

 13 

Q. WOULD YOU CHARACTERIZE THE PROCESSED SEDIMENT AS “DAMP-DRY”? 14 

A.  A comparison of the % water content in produced sands and fines (provided to Living 15 

Rivers by the company) indicates that approximately 511 tons of produced fluid exists in 16 

approximately 2763  tons of produced sediment (combined sand and fines).  This ratio yields a 17 

volumetric ratio of 28.5% of fluid in the sediment, assuming a fluid specific gravity near unity 18 

and a sediment bulk density of 1.5 g/mL (reasonable values).  This volumetric ratio is close to 19 

the expected 30% porosity of the sediment, indicating that the produced rock is saturated and 20 

will drain fluid to underlying soil, particularly with additional water added by precipitation.  21 

 22 

23 



17 

 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 1 

A. Yes. 2 

 3 

 4 

_____________________________________ 5 

William P. Johnson 6 

Professor 7 

Geology & Geophysics 8 

University of Utah 9 

115 South 1460 East 10 

Salt Lake City, Utah 84112 11 

801-664-8289 12 

 13 

14 



18 

 

Appendix A – Curriculum Vitae 1 

William Paul Johnson, Professor 2 
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 11 
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  Department of Hydrology and Water Resources 13 

  Department of Chemical and Environmental Engineering 14 
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 20 

1987-1990 United States Geological Survey    Hydrologist 21 
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 23 
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 26 
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1990-1993 Ph.D. in Civil and Environmental Engineering. University of Colorado,    28 
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  Desorption of Polycyclic Aromatic Hydrocarbons by Natural Organic Matter in   30 

  Aquifer Sediments. 31 

1984-1986  M.S. degree in Geology. Dartmouth College, Hanover, NH. Thesis entitled:   32 

  The physical and magnetic polarity stratigraphy of the Bunthang Sequence,   33 

  Skardu intermontane basin, northern Pakistan. 34 

1980-1983 B.A. degree in Geology. Whitman College, Walla Walla, WA. 35 
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Outstanding Faculty Research Award, Department of Geology & Geophysics (U of U), 2010 5 
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Association of Environmental Engineering and Science Professors 8 

American Geophysical Union 9 

American Chemical Society 10 
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Potential Toxicity to Submerged Aquatic Vegetation and Macroinvertebrates, Central Davis Sewerage 13 
Improvement District, 05/2011-11/2012, $40,000, sole PI. 14 
 15 
Spatial variation of mercury methylation in the sediment and the deep brine layer of the Great Salt Lake, 16 
Utah Department of Wildlife Resources, Division of Forestry, Fire, and State Lands, 09/2011-08/2012, 17 
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 19 
Influence of Cell Surface Properties and Structures on Microbial Deposition in Porous Media in the 20 
Absence and Presence of Energy Barriers, American Chemical Society Petroleum Research Fund, 21 
01/2011-01/2013, $100,000, sole PI. 22 
 23 
SPLITT-FFF-based detection and monitoring of engineered nanomaterials in aquatic systems, National 24 
Science Foundation Chemical, Biological, and Environmental Transport Program and Hydrology Program, 25 
09/2010-08/2013, $427,500, lead PI of three. 26 
 27 
MRI Acquisition: An ICP-MS Facility at the University of Utah, National Science Foundation, EAR-MRI 28 
Program, 9/2009-08/2012, $1,323,400, co-PI of five. 29 
  30 
New Filtration Theory via Incorporation of Pore Scale Mechanisms Operating in the Presence of an 31 
Energy Barrier, National Science Foundation Chemical, Biological, and Environmental Transport Program 32 
and Hydrology Program, 09/2009-08/2012, $426,000, sole PI. 33 
 34 
A Quantitative Assessment of Mercury Influx to the Great Salt Lake, Regional Applied Research Effort 35 
(RARE) Program (USEPA Region 8), 09/2010-08/2012, $200,000, co-PI with three. 36 
 37 
 38 
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Chemical Geology 2 
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Environmental Engineering Science 4 

Environmental Pollution 5 

Environmental Science & Technology 6 

Geochimica et Cosmochimica Acta 7 

Journal of Contaminant Hydrology 8 

Journal of Colloid & Interface Science 9 

Journal of Environmental Engineering 10 
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Journal of Geophysical Research 13 
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Water Research 17 

Water Resources Research 18 
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Chemical, Biological, and Environmental Transport Panel 2010 24 
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Department of Energy 1997 27 

American Chemical Society Petroleum Research Fund  28 
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Environmental Conflict: Mining and Water Quality in Ecuador, Study Abroad May 2012 31 
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Architecture of the Earth  36 
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2005 to present: 1 

Post-doctoral associates: 2 

Dr. Huilian Ma, Degree: Chemical Engineering, Subject: New filtration theory for colloid 3 

retention under unfavorable conditions 4 

Ph.D. recipients/candidates:  5 

Mr, Eddy Pazmino, Degree: Chemical Engineering, Expected completion 2014, Subject: New 6 

filtration theory for colloid retention under unfavorable conditions 7 

Mr. Greg Carling, Degree: Geology, Expected completion 2012, Subject: Mercury cycling in the 8 

Great Salt Lake Basin  9 

Ms. Wenjie Huang, Degree: Chemical Engineering, Expected completion 2012, Subject: 10 

Nanoparticle characterization via field flow fractionation.  11 

Dr. Ximena Diaz, Degree: Environmental Engineering, Completed 2008, Subject: Selenium cycling 12 

in the Great Salt Lake, Utah.  Present position: Associate Professor of Extractive Metallurgy at 13 

the National Polytechnic University, Quito, Ecuador. 14 

Dr. Xiqing Li, Degree: Environmental Engineering, Completed 2006, Subject: Role of fluid drag 15 

and energy barrier on colloid retention.  Present position: Associate Professor in Resource and 16 

Environmental Science, at Peking University, Beijing, China 17 

Dr. Meiping Tong, Degree: Environmental Engineering, Completed 2007, Subject: Role of pore 18 

domain geometry and energy barrier on colloid retention in porous media.  Present position: 19 

Associate Professor in Environmental Science and Engineering, Peking University, Beijing, China 20 

Dr. Pengfei Zhang, Degree: Geological Engineering, Completed 2000, Subject: Immunomagnetic 21 

methods for bacterial detection in groundwater and role of fluid velocity and predation on 22 

bacterial transport. Present position: Professor at City College of New York, New York. 23 
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Mr. Brooks Black, Degree: Geology, 2013, Subject: Mercury and Trace Element Cycling 25 

Mr. Joel Pierson, Degree: Geology, 2013, Subject: Mercury and Trace Element Cycling 26 

Mr. Neil Swanson, Degree: Geology, 2013, Subject: Mercury and Trace Element Cycling 27 

Ms. Eliana Manangon, Degree: Geological Eng., 2012, Subject: Environmental Nanoparticles 28 

Mr. Eddy Pazmino, Degree: Geological Engineering, 2011, Subject: Colloid transport 29 

Ms. Abigail Rudd, Degree: Geological Engineering, 2010, Subject: Mercury methylation  30 
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Ms. Kimberley Beisner, Degree: Geology, 2008, Subject: Selenium cycling in the Great Salt Lake  1 

Mr. Wade Oliver, Degree: Geology, 2008, Subject: Selenium sedimentation in the Great Salt Lake 2 

Ms. Mary Ellen Potter, Degree: Civil Eng., 2008, Subject: Phosphorous accum. in Farmington Bay 3 

Ms. Christina Brow, Degree: Environmental Eng., 2004, Subject: Colloid Transport 4 
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University, June 2012 16 

 Utah Statewide Mercury Workgroup 17 

 Symposium co-convener, American Geophysical Union, San Francisco, CA, December, 2011 18 
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 National Nanotechnology Initiative Environmental Health and Safety Panel for Research Directions, 20 

Fall 2009. 21 

 National Science Foundation Hydrology Panel Spring and Fall, 2008 to present 22 

 Sustainability Practicum leader – coordinating students from four colleges with architects and 23 

campus operations staff to design and implement 6 projects to increase the environmental 24 

performance of the Frederick Albert Sutton Building, U. of Utah 25 

(http://www.earth.utah.edu/news_events/news/green07).  26 

 Field trip developer and coordinator for elementary school field trips to Great Salt Lake for Water, 27 

Environment, Science & Teaching (WEST) graduate program (http://www.earth.utah.edu/west) 28 
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 8 
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Progress and challenges in developing theory for prediction of micro- and nano-particle transport in 9 
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regarding Se and Hg in the Great Salt Lake. 12 
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conditions. 18 

Panel Presentation at National Nanotechnology Initiative Meeting on Nanomaterials and the 19 
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Appendix B: Properties of d-limonene 1 
 2 

solubility in water = 13.8 mg/L     ref 1 3 

Koc = 1030-4780 ml/g       ref 2 4 

Half lives: biotic (aerobic) < 14 days, abiotic (in air) < 2 hours  ref 2 5 

Log octanol-water partition coefficient  = 4.2   ref 1 6 

Formula: C10H16       ref 3 7 

Molecular weight = 136.24      ref 3 8 

Temp melt: -142.4 F       ref 3 9 

Vapor Pressure:  10 

2.0 mm Hg       ref 1 11 

1.0 mm Hg at 57.0 ° F      ref 3 12 

5 mm Hg at 104.7° F      ref 3 13 

10 mm Hg at 128.8° F      ref 3 14 

Vapor Density: 4.69       ref 3 15 

Specific Gravity: 0.8411 at 68.0 ° F     ref 3 16 

Boiling Point: 348-349 ° F at 760 mm Hg (NTP, 1992)  ref 3 17 

 18 

 19 

20 
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 1 

Appendix C: Properties of the tar 2 

Dr. Nick Dahdah (Energy Geosciences Institute, Utah) states that the Eastern Utah tar sands 3 

represent recalcitrant compounds dominated by asphaltenes.  They contain negligible unsaturated 4 

aliphatics and little of the small polycyclic aromatic hydrocarbons (PAHs) such as naphthalene 5 

or phenanthrene.  However, they may contain significant larger PAHs such as pyrene, chrysene, 6 

benz(a)anthracene, benzo(a)pyrene, etc.   7 

Dr. Dahdah says that GC analyses do not resolve the individual compounds in the tar, and so the 8 

composition is only generally characterized.  He says that Frank Hanson and Milind Deo (UU 9 

Chem Eng) examined these compounds prior to retirement. 10 

http://www.docstoc.com/docs/46744779/Asphaltenes-and-Polycyclic-Aromatic-Hydrocarbons 11 

URL above boils down to: the tar sands are expected to be dominated by asphaltenes.  12 

Petroleum-based asphaltenes (as opposed to coal-based) have a significant alkane fraction and 13 

contain large aromatic ring systems.  14 

  15 

Such molecular structure can be exemplified by the following 16 

structure (figure left).   Such structures dominated by non-polar 17 

bonds characteristically have low water solubilities, e.g. in the 18 

g/L range or less.     19 

 20 

 21 

Multiple 22 

aromatic ring structures in the form of polycyclic 23 

aromatic hydrocarbons (PAH) (figure  right) are 24 

well-known carcinogens, although the alkane 25 

substituents on asphaltenes may alter their 26 

carcinogenicity relative to PAHs    27 

benzo(a)pyrene physical (not necessarily 28 

toxicological) properties as an example. 29 

(Figure source reference 4)  30 

31 

http://www.docstoc.com/docs/46744779/Asphaltenes-and-Polycyclic-Aromatic-Hydrocarbons
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 1 

Appendix D - Risk 2 

The cleanup level to meet a given excess carcinogenic risk is obtained by the following equation 3 

which determines the intake concentration (in this case in groundwater) corresponding to the 4 

acceptable excess carcinogenic risk (set to 1E-6 as default regulatory goal). 5 

cleanup level =  
))()()()((

))()((

EDEFAAFCRCSF
ATBWR

 6 

where: 7 

cleanup level = concentration of compound in groundwater (e.g. mg/L) 8 

R = acceptable excess carcinogenic risk (1E-6 regulatory goal) 9 

BW = body weight (kg) 10 

AT = averaging time (days) 11 

CSF = carcinogenic slope factor for the compound (excess risk per mg/(kg-day)) 12 

CR = contact rate (e.g. L/day) 13 

AAF = absorption adjustment factor (usually set equal to unity as default) 14 

EF = exposure frequency (days/year) 15 

ED = exposure duration (years) 16 

 17 

Despite being a suspected carcinogen, there is no CSF available for perylene.  However, a CSF is 18 

available for benzo(a)pyrene, which is another 5-ring PAH expected in crude oil and tar. 19 

 20 

The CSF for benzo(a)pyrene via ingestion is: 7.3 (reference 7) 21 

cleanup level  = 

)70)(365)(1)(2)(3.7(

)70365)(70)(61(
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 22 

cleanup level = 0.00479 g/L23 
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I.  INTRODUCTION AND QUALIFICATIONS 1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. My name is Elliott W. Lips 4 

 5 

Q. BY WHOM ARE YOU EMPLOYED AND WHAT IS YOUR POSITION? 6 

A. I am the principal engineering geologist of Great Basin Earth Science, Inc. located at 7 

2241 East Bendemere Circle, in Salt Lake City, Utah. 8 

 9 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 10 

A. I am testifying on behalf of Living Rivers. 11 

 12 

Q. WOULD YOU PLEASE SUMMARIZE YOUR EDUCATIONAL AND 13 

PROFESSIONAL BACKGROUND? 14 

A. I am a Professional Geologist licensed in the State of Utah. 15 

In 1983, I received my Bachelor’s degree from Western State College of Colorado with a 16 

double major in geology and physics.  In 1990, I received my Master’s Degree in geology from 17 

Colorado State University.  18 

 Between 1983 and 1985, I was employed by the U.S. Geological Survey.  During this 19 

time I participated in, researched, and co-authored several studies relating to ground water 20 

movement and landslides, as well as surface water flooding.  Most of the investigations were on 21 

sites of recent flooding and landslide activity in central Utah. 22 
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Between 1985 and 1997, I was employed as a full-time consulting engineering geologist.  1 

During this time I conducted approximately 15 investigations for ground water contamination from 2 

mines, mills, smelters, tailings ponds, and other industrial facilities in Utah, Colorado, Nevada, and 3 

California.  I participated in four separate seep and spring surveys for existing and proposed mines 4 

in Utah and Nevada, ranging in size between 2 and 50 square miles.  I performed hydrology and 5 

hydraulics analyses and designed runoff control plans at numerous mine and industrial facilities in 6 

Utah and Nevada.  I prepared geology, hydrology, and engineering components of mining and 7 

reclamation plans and ground-water discharge permits for 21 open-pit and underground mines, mill 8 

and concentrator sites, smelters, and tailings impoundments.  9 

Between 1996 and 2006 I was an Adjunct Associate Professor in the Department of 10 

Geography at the University of Utah.  I taught classes in geomorphology (including surface and 11 

ground water systems), environmental studies, climate change, and resource conservation and 12 

environmental management.   13 

In the past 26 years, I have assisted in the preparation of geology, hydrology, and 14 

engineering portions of mining and reclamation plans at six coal mine facilities in Utah (Knight 15 

Mine, Star Point Mine, Soldier Canyon Mine, Sunnyside Mines, Horse Canyon Mine, and the Rilda 16 

Canyon Mine).  I have also supported permitting activities at five non-coal mine facilities in Utah 17 

(Mercur Mine, Kennecott [mine, mill, smelter, and tailings pond], Carr Fork Mine, IS&R [mill site 18 

and tailings pond], and the Goldstrike Mine).   In addition to permitting activities for the Division of 19 

Oil Gas and Mining, I have prepared permit applications for ground- and surface-water discharge. 20 

In the past 14 years, I have provided permitting expertise in the areas of geology and 21 

surface and ground water quality and quantity for proposed mines, tailings ponds, dams, 22 

highways, and river diversions.  These projects have involved review of Ground Water 23 
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Discharge Permits, Coal Ash Landfill Permits, NEPA documents, 404 Permit Applications under 1 

the Clean Water Act, UPDES Permits, Federal Energy Regulatory Commission (FERC) 2 

Applications, and Utah Division of Oil, Gas and Mining and Reclamation Plans.   3 

During my professional career, I have provided consulting services to federal, state, and 4 

local governmental agencies, private industry, and non-governmental organizations. 5 

I have prepared reports and provided expert testimony twice in Federal Court and at 6 

several hearings before the Utah Board of Oil Gas and Mining. 7 

My Curriculum Vitae is found at Attachment A. 8 

A list of recent cases in which I have testified is found at Attachment B. 9 

 10 

Q. ARE YOU FAMILIAR WITH THE PERMITTING DOCUMENTS SUBMITTED BY 11 

US OIL SANDS FOR THEIR PROPOSED PR SPRING MINE? 12 

A. Yes.  I have reviewed: 1) the Notice of Intention to Commence Large Mining Operations 13 

(NOI) submitted to the Utah Division of Oil, Gas and Mining (DOGM) (approved on September 14 

19, 2009); 2) the Ground Water Discharge Permit-by-Rule Demonstration (Demonstration) 15 

submitted to the Utah Division of Water Quality (DWQ) on February 21, 2008; 3) the letter 16 

dated March 4, 2008 from the DWQ on the ground water discharge permit-by-rule; 4) the Storm 17 

Water Pollution Prevention Plan (SWPPP) prepared on March 25, 2009; 5) the letter dated 18 

February 8, 2011 from US Oil Sands (USOS) to DWQ; and 6) the letter dated February 15, 2011 19 

from the DWQ on the ground water discharge permit-by-rule.  In addition, I am familiar with the 20 

DWQ rules for Ground Water Quality Protection (R317-6).  21 

 22 
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Q. HAVE YOU REVIEWED ANY OTHER DOCUMENTS IN PREPARING THIS 1 

TESTIMONY? 2 

A. Yes.  I have also reviewed the following: 3 

Holmes, W.F., and Kimball, B.A., 1987, Ground water in the Southeastern Uinta Basin, Utah 4 
and Colorado: U.S. Geological Survey Water Supply Paper 2248. 5 
 6 
Price, D. and Miller, L., 1975, Hydrologic Reconnaissance of the southern Uinta Basin, Utah and 7 
Colorado: Utah Department of Natural Resources, Technical Publication No. 49. 8 
 9 

Q. HAVE YOU INSPECTED THE SITE OF THE PROPOSED PR SPRING MINE? 10 

A. Yes, I conducted a one-day reconnaissance of the proposed mine site and surrounding 11 

area on August 19, 2010. 12 

 13 

II. PURPOSE AND SUMMARY OF TESTIMONY 14 

 15 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 16 

A. My testimony will provide evidence that DWQ improperly determined on February 15, 17 

2011 that the proposed mining and bitumen extraction operation should have a de minimis 18 

potential effect on ground water quality and qualifies for permit-by-rule status under UAC R317-19 

6-6.2A(25).   20 

 21 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 22 

A. The documents that EER provided to DWQ (Demonstration, DOGM NOI, and February 23 

8, 2011 letter, hereafter referred to collectively as the Documents) do not contain the information 24 

on projected impacts to ground water systems that support a de minimis determination.  25 

Specifically the documents: 1) fail to provide a complete and accurate description of the 26 
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occurrence or quality of existing ground water; 2) fail to provide a complete and accurate 1 

description of the hydraulic properties of the tailings that will be placed in the pits and dumps; 3) 2 

fail to evaluate the seepage of water through the tailings; and 4) fail to evaluate the impacts of 3 

the seepage of contaminated water on existing ground water quality.  Because of these egregious 4 

failures, the DWQ de minimis determination is unsupported and without basis.   5 

 6 

Q. CAN YOU BRIEFLY DESCRIBE THE DISTURBANCE THAT WILL BE 7 

ASSOCIATED WITH THE PROPOSED MINE? 8 

A. USOS proposes to disturb a total of 213 acres within their lease boundary.  This will 9 

consist of open pits (93 acres), waste rock and tailings dumps (70 acres), plant site and 10 

processing facilities (15 acres), topsoil storage areas (18 acres), and roads (17 acres) (NOI, pg. 11 

21-22). 12 

 13 

III. FAILURE TO DESCRIBE EXISTING GROUND WATER  14 

 15 

Q. COULD YOU BRIEFLY DESCRIBE THE GROUND WATER SYSTEM AT THE PR 16 

SPRING MINE? 17 

A. I can describe what is presented by USOS in the Documents, but it is an incomplete 18 

description.  USOS describes a regional aquifer with a potentiometric surface of 1,500 feet or 19 

greater below the ground surface in the general area of the mine (NOI, pg. 38).  USOS also 20 

describes “localized shallow groundwater likely representing isolated perched aquifers…” (NOI, 21 

pg. 30).  Several seeps and springs are identified in the Main Canyon watershed, which supports 22 

perennial flow for some distance along its main stem (NOI, pg. 35).  23 
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Q. CAN YOU EXPLAIN WHY YOU BELIEVE THE DESCRIPTION OF THE GROUND 1 

WATER SYSTEM PROVIDED IN THE DOCUMENTS IS INCOMPLETE? 2 

A. First, it is based on drilling to a limited depth.  USOS initially drilled 25 holes at the site, 3 

but the maximum depth of the holes was 150 feet below the ground surface.  4 

 5 

Q. WHY IS THIS NOT DEEP ENOUGH? 6 

A. At a very minimum, USOS should have drilled through all of the strata that they intend to 7 

mine under their current plan.  None of the drill holes penetrated deeper than the “D” bed, the 8 

higher of the two beds of tar sands that USOS proposes to mine.  There is no information on the 9 

presence or absence of water in the 15 foot thick layer between the “D” and “C” bed or the 24 10 

foot thickness of the “C” bed itself (NOI, pg, 30).   11 

 12 

Q. SHOULD USOS HAVE EXTENDED THE DRILL HOLES DEEPER? 13 

A. Yes, because USOS did not drill deeper than 150 feet, there is no supporting data that the 14 

regional aquifer is 1,500 below the ground surface at the PR Spring mine site, or that there is no 15 

aquifer at a shallower depth.  The assumed depth of 1,500 feet comes from a regional report for 16 

the southern Uinta Basin in Utah and Colorado (Price and Miller, 1975). 17 

 18 

Q. ARE THERE ANY OTHER AREAS IN WHICH THE DESCRIPTION OF THE 19 

GROUND WATER SYSTEM PROVIDED IN THE DOCUMENTS IS INCOMPLETE? 20 

 A. USOS only described “likely perched aquifers,” but provides no information on the 21 

depth, thickness, number, areal extent, flow direction or gradient, or water quality of these 22 
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aquifers.  This information is particularly important because these aquifers are likely to be the 1 

first and most impacted aquifers as a result of the mining operation. 2 

 3 

Q. IS THERE ANYTHING ELSE LACKING IN THE DESCRIPTION OF THE GROUND 4 

WATER SYSTEM? 5 

A. According to the record, USOS did not undertake a seep and spring survey to identify all 6 

locations of ground water discharge in the area.  This is a serious lack of information on the 7 

presence of ground water. 8 

 9 

Q. IS THERE ANYTHING ELSE LACKING IN THE DESCRIPTION OF THE GROUND 10 

WATER SYSTEM? 11 

A. USOS provides no maps or cross-sections showing the relationship of the location and 12 

elevation of the seeps and springs to the perched aquifers.  Maps and cross-sections are necessary 13 

to describe the flow direction and gradient of existing ground water system in order to 14 

understand the potential impacts from the proposed mining operation. 15 

 16 

Q. ARE THERE ANY DATA OR MEASUREMENTS ON EXISTING GROUND WATER 17 

QUALITY IN OR NEAR THE PROPOSED MINE SITE? 18 

A. No.  The Documents contain absolutely no data or measurements of existing ground 19 

water quality in or near the proposed mine site.  In fact the Demonstration states “[t]he baseline 20 

water quality of ground water underlying the project area is not known….” (pg. 4). 21 

 22 

Q. WHY IS BASELINE WATER QUALITY INFORMATION IMPORTANT? 23 
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A. Because without having baseline information on the existing water quality, it will be 1 

impossible to evaluate any impacts associated with the proposed mining operation. 2 

 3 

Q. IN SPITE OF THE INCOMPLETE DESCRIPTION PRESENTED BY USOS, IS IT 4 

LIKELY THAT THERE ARE GROUND WATER SYSTEMS IN THE MINE PERMIT AREA? 5 

A. Yes.  The Demonstration reports that mining will occur down to and including the “C” tar 6 

sand bed which is located in the Douglas Creek Member of the Green River Formation.  7 

Furthermore, the Demonstration reports that “[t]he Douglas Creek Member forms the uppermost 8 

recognized aquifer in the project area….” and “[t]he Douglas Creek Aquifer receives recharge 9 

mainly by infiltration of precipitation and surface water in its outcrop area….” (pg. 2). 10 

 11 

Q. ARE THERE OTHER PUBLISHED REPORTS OF AN AQUIFER IN THE DOUGLAS 12 

CREEK MEMBER? 13 

A. The Demonstration also cites the BLM reporting that “[t]he Douglas Creek Aquifer 14 

receives recharge mainly by infiltration of precipitation and surface water in its outcrop area, 15 

with little leakage from underlying bedrock aquifers.  It discharges locally to springs in the 16 

outcrop area and to alluvium along major drainageways such as the Green and White Rivers….” 17 

(pg. 2).   18 

 19 

Q. IS THERE OTHER EVIDENCE OF AQUIFERS IN THE DOUGLAS CREEK 20 

MEMBER? 21 

A. Yes, aquifers in this geologic unit are confirmed by the presence of numerous seeps and 22 

springs in the Meadow Canyon sub-watershed, the Trail Canyon sub-watershed, and the Main 23 
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Canyon watershed, all of which are shown to be in the Douglas Creek Member of the Green 1 

River Formation (NOI, Figures 5 and 7).    2 

 3 

Q. WHAT EVIDENCE IS THERE IN THE RECORD THAT GROUND WATER EXISTS 4 

IN SHALLOW, LOCALIZED, ISOLATED, PERCHED AQUIFERS AT OR NEAR THE 5 

PROPOSED MINE SITE? 6 

A. The NOI states “[n]earby springs or seeps (shown on Figure 7) provide evidence of very 7 

localized, shallow groundwater, likely representing isolated perched aquifers…” (pg. 30).  The 8 

Demonstration states that “[t]here are several nearby springs and/or seeps that provide evidence 9 

of localized, shallow ground water….” (pg. 2).   10 

 11 

Q. WERE THE SPRINGS RECOGNIZED AND CONSIDERED BY THE DWQ IN THEIR 12 

DETERMINATION?  13 

A. No.  The determination by the DWQ is based on an assumption that is contrary to 14 

information presented in the Documents.  Specifically, the DWQ based their determination, in 15 

part, on the statement that “[t]here are no springs in the Earth Energy leased area and the nearest 16 

spring is PR Spring located slightly less than a mile east of the project site…” (DWQ letter dated 17 

March 4, 2008, pg. 2).  However, as clearly shown on Figure 7 of the NOI (submitted with the 18 

Demonstration), there are 9 water right filings for seeps or springs and 4 seeps that were 19 

identified in the field, all within USOS’s lease boundary.  DWQ did not correct this error in their 20 

subsequent determination on February 15, 2011. 21 

 22 
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Q. BASED ON THE INFORMATION IN THE PUBLISHED LITERATURE, AND ON 1 

REPRESENTATIONS FROM USOS, IS IT YOUR OPINION THAT THE SOURCE OF 2 

RECHARGE FOR THESE ISOLATED SHALLOW AQUIFERS IS PRECIPITATION? 3 

A. Yes.  The presence of these aquifers provides evidence that in this area, precipitation 4 

exceeds evapotranspiration and runoff, and that seepage into the ground does occur.   5 

 6 

IV. FAILURE TO DESCRIBE HYDRAULIC PROPERTIES OF TAILINGS 7 

 8 

Q. CAN YOU DESCRIBE THE MATERIALS THAT WILL BE PLACED IN THE 9 

BACKFILLED PITS AND WASTE DUMPS? 10 

A. There will be two types of materials placed in the pits and waste dumps.  The first 11 

material is the overburden/interburden.  This will consist of broken sandstones and shales mixed 12 

with lesser amounts of fines, with particles varying from fine to coarse rock rubble (run-of-mine) 13 

materials potentially as large as one cubic yard (NOI, pg. 37).  The second type of material will 14 

be the processed sands and fines.  USOS has referred to these as “processed sand”, “waste sand”, 15 

“produced (clean) sand”, “discharged sand”, and “tailings”; I prefer the use of the word tailings 16 

because not all of the material is sand.  According to USOS, the processing produces two streams 17 

of tailings; a sand size fraction (80%) and a fines fraction (20%) (Demonstration, pg. 8).  It is 18 

also important to note that all of the material that will be placed in the pits and dumps (both 19 

overburden/interburden and tailings) will have a higher porosity than the in-place bedrock.  20 

USOS reports a bulking factor of 30 percent for all material for volume calculations (NOI, pgs. 21 

19, 24). 22 
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Q. WHAT DOES THE DEMONSTRATION REPORT WITH REGARD TO THE 1 

MOISTURE CONTENT OF THE TAILINGS? 2 

A. The Demonstration states “Approximately 85 percent of the total water used during the 3 

extraction of bitumen from oil sand will be recycled.  The chemically cleaned produced sand is 4 

de-watered on a shale shaker (or similar device) and the recovered water is pumped to a holding 5 

tank for recycle to the front of the process” .…. “The dewatered sands and fines are placed in a 6 

temporary storage pile, from which they are back-hauled to the pit backfill every 24 hours.  The 7 

dewatered residual solids in the storage pile will contain approximately 15 to 20 percent moisture 8 

and when mixed will have a plastic consistency that will not release free water while in the 9 

stockpile.  This material will be near optimum moisture for compaction when it is returned to the 10 

pit” (pg 6).  “After processing, the tar sands will be nearly dry (10 to 20-percent moisture 11 

remaining from entrained process water)” (pg 8). 12 

 13 

Q. WHAT DOES THE NOI REPORT WITH REGARD TO THE MOISTURE CONTENT 14 

OF THE TAILINGS? 15 

A. The NOI states that “The clean produced sand is de-watered on a shale shaker (or similar 16 

device) and the recovered water is pumped to a holding tank for recycling to the front of the 17 

process”….”De-watered sand and clay fines are then conveyed to a stockpile for loading and 18 

backhaul to the mine pit.  At this point, the discharged sand and clay fines contain between 10 19 

and 20 percent water.”  (pg. 17)  “Waste sand from the processing operation would contain 10 to 20 

20 percent water and will be fairly neutral chemically.  Recent process equipment evaluations 21 

indicate the moisture content of the blended sand/clay fine tailings will be in the order of 15%.  22 

As noted above, this level of moisture content is near optimal for compaction.” (pg 32) 23 
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Q. WHAT DOES USOS’S FEBRUARY 8, 2011 LETTER TO DWQ REPORT WITH 1 

REGARD TO THE MOISTURE CONTENT OF THE TAILINGS? 2 

A. The letter states that “With a global supplier of mine processing equipment, we have 3 

identified equipment that will economically recover water from the sand and fines.  For the sand, 4 

we now expect to use a horizontal belt filter, and for the fines we expect to use a disk filter.  5 

With these components, the aggregate water content of the blended tails should be less that 15% 6 

by weight – maximizing our recovery of available water while providing a material at near 7 

optimum moisture content for compaction.” 8 

 9 

Q. TAKEN AS A WHOLE, WHAT INFORMATION DOES USOS PROVIDE THAT IS 10 

RELAVENT TO THE ABILITY OF WATER TO PERCOLATE THROUGH THE TAILINGS? 11 

A. Unfortunately, most of the information that USOS provides is unsupported by any data, 12 

or is irrelevant to the issue of understanding and describing the ability of water to percolate 13 

through the tailings.  First, USOS reports that the tailings will have a plastic consistency; 14 

however, USOS provides no test results to support this statement, and this qualitative description 15 

can only be properly understood by having results from Atterberg Limits tests and properly 16 

classifying the materials.  Second, USOS reports that the tailings will be near optimum moisture 17 

for compaction.  Again, USOS provides no results of laboratory compaction testing to support 18 

this statement.  In addition, it is incorrect to state that a material is at optimum moisture for 19 

compaction without specifying the degree of compaction (which USOS does not specify).  There 20 

is no “optimum moisture for compaction” for any material independent of a compaction 21 

standard.  Third, neither of these qualitative descriptions of the materials provides information 22 

relevant to how water moves through the tailings.   23 
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Q. WHAT USEFUL INFORMATION DOES USOS PROVIDE? 1 

A. The most important information that USOS provides is in their descriptions of how water 2 

will be recovered from the tailings before they are disposed of in the pits and/or dumps.  USOS 3 

reports that after processing, water will be removed by a horizontal belt filter for the sands, and a 4 

disk filter for the fines.  Both of these are mechanical dewatering techniques and depend on the 5 

ability of the water to drain from the tailings.  Only after the tailings have been in the storage 6 

piles and the available water that can drain from them by gravity has drained, will the tailings be 7 

placed in the pits and/or dumps.  This is a clear demonstration by USOS that the moisture 8 

content of the tailings immediately prior to being placed in the pits and/or dumps will be at or 9 

near field capacity.   10 

 11 

Q. WHAT IS FIELD CAPACITY AND WHY IS IT IMPORTANT TO THE ABILITY OF 12 

WATER TO PERCOLATE THROUGH THE TAILINGS? 13 

A. Field capacity is the moisture or water content of a material that remains after excess 14 

water has drained away under gravitational forces.  It is the water content of the soil that remains 15 

in the pore space bound to the soil particles.  The importance is that when a material, such as the 16 

tailings, is at field capacity ANY additional water that is added to it will drain under gravity.  17 

This is a necessary result because adding water to a soil at field capacity raises the water content 18 

above the field capacity and this water will drain until the water content once again reaches the 19 

field capacity.   20 

  21 

Q. WHAT IS THE IMPORTANCE OR RELEVANCE OF THE NUMERICAL VALUES 22 

OF WATER CONTENT THAT USOS REPORTS FOR THE TAILINGS? 23 



15 

A. The actual moisture content of the tailings that are placed into the pits and dumps is only 1 

relevant with regard to the field capacity and how soon additional water will percolate through 2 

the tailings.   3 

 4 

Q. HOW DOES THE MOISTURE CONTENT OF THE TAILINGS AFFECT THE 5 

INFILTRATION OF WATER THROUGH THE PITS AND DUMPS? 6 

A. Water will infiltrate through the tailings regardless of the moisture content when they are 7 

placed in the pits or dumps.  The only effect moisture content has on this process is how long it 8 

will take for water to reach the bottom of the pits or dumps.  If the initial moisture content of the 9 

tailings is slightly below the field capacity, it will take longer for precipitation to percolate 10 

through them; conversely, if the initial moisture content of the tailings is at or above the field 11 

capacity, precipitation will percolate sooner.  As I discussed below, there is sufficient water 12 

available from precipitation alone to infiltrate through the tailings and reach the bottom of the 13 

pits or dumps.      14 

 15 

Q. WHAT DOES USOS REPORT WITH REGARD TO THE TAILINGS BEING “FREE 16 

DRAINING?” 17 

A. The Demonstration states that the dewatered residual solids in the storage pile will not 18 

release free water while in the stockpile.   19 

 20 

Q. WHAT DOES IT MEAN FOR A SOIL TO BE FREE DRAINING? 21 
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A. A soil is free draining if it has the CAPACITY for water to drain through it easily.  It is a 1 

property of the soil and does not provide any information on the water content – either the initial 2 

water content or the water content once the water has drained and the soil is at field capacity. 3 

 4 

Q. WILL THE TAILINGS BE FREE DRAINING? 5 

A. Absolutely.  This is clearly demonstrated by USOS’s reports that water will drain from 6 

the tailings as they pass over the horizontal belt and disk filters and that there will be water 7 

draining from them as they are in the temporary storage piles.  This provides evidence that the 8 

tailings will have the capacity for water to drain easily. 9 

 10 

Q. WHAT FACTORS DID DWQ CONSIDER WITH REGARD TO THE HYDRAULIC 11 

PROPERTIES OF THE TAILINGS IN REACHING THEIR DE MINIMIS 12 

DETERMINATIONS? 13 

A. In their March 4, 2008 letter, the DWQ listed four factors relevant for determining 14 

whether the proposed operation will have a de minimis effect on ground water quality or 15 

beneficial uses of ground water resources.   The third factor stated that “Processed tailings will 16 

not be free-draining and will have moisture content in the 10 to 20 percent range.”  In their 17 

February 15, 2011 letter, the DWQ stated “The original proposal was to use a "shale shaker (or 18 

similar device)" to produce tailings with a water content ranging from 10 to 20 percent, which 19 

would not be free-draining.  As the proposed change will still produce tailings within the original 20 

estimated range for water content, this change does not affect the determination of de minimis 21 

effect on ground water quality.”  22 

 23 
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Q. WHAT IS YOUR OPINION ON DWQ’S DETERMINATION WITH REGARD TO 1 

THE TAILINGS NOT BEING FREE DRAINING? 2 

A. The DWQ is in error and could only have reached this conclusion by ignoring all the 3 

available evidence presented in the Documents that the tailings will drain easily, or because the 4 

DWQ does not understand the difference between a free-draining material (one that has the 5 

capacity to drain freely), and one where all the water has drained to the point of being at field 6 

capacity.  Just because the tailings will have drained to their field capacity does not mean that 7 

they are not free draining.  Any additional water will easily drain from them because they have 8 

the capacity for this to occur. 9 

 10 

V. FAILURE TO EVALUATE SEEPAGE OF WATER THROUGH THE TAILINGS 11 

 12 

Q. HOW WILL THE TAILINGS BE PLACED IN THE PITS? 13 

A. I cannot answer that question completely because the NOI is internally inconstant and 14 

vague, and also conflicts with the description in the Demonstration.  The NOI states that the 15 

“sand tails” will be alternately combined (blended) with the overburden/interburden materials 16 

resulting in a “bulk replacement material” which, when placed in compactable lifts (compaction 17 

primarily from haul trucks) will be a more homogeneous mixture (pg. 19).  However, the NOI 18 

also says that blended sand/clay fine tailings will be placed in relatively thin lifts (estimated at 1-19 

3 feet) (pg. 19).  The Demonstration states that the tailings will be placed back into the open pit 20 

and layered with overburden and interburden (pg. 8). 21 

 22 
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Q. DO THE NOI OR DEMONSTRATION DESCRIBE THE “BLENDING” OR 1 

COMPACTION? 2 

A. Neither document describes the blending of the sand/clay fine tailings, or the blending of 3 

the sand tails with the overburden/interburden materials resulting in a “bulk replacement 4 

material”.  The NOI only says that compaction of the “bulk replacement material” will be 5 

primarily from haul trucks.  In addition, the equipment list (Appendix D) does not list any 6 

compaction equipment. 7 

 8 

Q. DOES THE NOI DISCUSS THE POTENTIAL FOR SEEPAGE OF WATER 9 

THROUGH THE TAILINGS IN THE BACKFILLED PITS? 10 

A. The NOI simply reports that drainage of the “bulk replacement material” will be 11 

comparable to in-situ materials (pg. 19).  I take this to mean the various layers of bedrock that 12 

existed prior to mining. 13 

 14 

Q. WHAT DOES THE DEMONSTRATION STATE WITH REGARD TO THE 15 

POTENTIAL FOR SEEPAGE OF WATER THROUGH THE PITS? 16 

A. The Demonstration states “The processed sand will be dry (10-20 percent moisture 17 

content), and because of the low rainfall in the area, breakthrough of infiltrating precipitation to 18 

the base of the pit waste deposits is not anticipated to occur.” (pg. 12). 19 

 20 

Q. DOES USOS PROVIDE ANY DATA AND ANALYSIS TO SUPPORT THIS 21 

ASSUMPTION? 22 
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A. The only data reported to support this assumption is that precipitation in the area is 1 

estimated at about 12 inches annually (USOS cites Price and Miller, 1975).  However, there are 2 

no data on the porosity or permeability of the tailings (or any material placed in the pits), no 3 

analysis of the moisture content of the tailings, and no analyses of seepage of precipitation 4 

through the backfilled pits. 5 

 6 

Q. IS USOS’ UNSUPPORTED ASSUMPTION ABOUT SEEPAGE THROUGH THE 7 

TAILINGS IN THE BACKFILLED PIT CONSISTANT WITH THE PUBLISHED 8 

LITERATURE? 9 

A. No.  USOS assumes that there is not enough precipitation to infiltrate through the 10 

backfilled pits.  One only needs to look at the present condition of precipitation infiltrating into 11 

bedrock to evaluate the validity of USOS’s assumption.  First, Price and Miller (1975) report 12 

“[t]he principal source of ground-water recharge is precipitation that falls on the high southern 13 

rim of the Uinta Basin.  Water from rain and melting snow percolates directly, or from streams, 14 

into the underlying sedimentary rocks….” (pg. 27).  Given that water from rain and melting 15 

snow percolates into underlying sedimentary rocks, it can and will percolate through the material 16 

that is placed in the backfilled pits and dumps.  Furthermore, the Demonstration reports that [t]he 17 

Douglas Creek Member forms the uppermost recognized aquifer in the project area….” and 18 

“[t]he Douglas Creek Aquifer receives recharge mainly by infiltration of precipitation and 19 

surface water in its outcrop area….” (pg. 2).  Again, water from precipitation is currently 20 

infiltrating to water bearing horizons (aquifers) and there is absolutely no reason to expect that 21 

precipitation in the future would not similarly infiltrate into the backfilled pits and waste dumps, 22 
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especially when considering that the material backfilled in the pits and placed in the dumps will 1 

have a higher porosity than the in-place bedrock.   2 

 3 

Q. IN YOUR OPINION, IS USOS’ UNSUPPORTED ASSUMPTION ABOUT SEEPAGE 4 

THROUGH THE TAILINGS IN THE BACKFILLED PIT CORRECT? 5 

A. No.  The statement that breakthrough is not anticipated to occur is unsupported by any 6 

data or analyses and is flatly incorrect.  Seepage through the backfilled pits will be sufficient to 7 

reach the base of the pit.  The assumption that precipitation in the area is too low for this to occur 8 

completely ignores the fact that precipitation is sufficient to recharge shallow perched aquifers 9 

that contribute flow to the numerous seeps and springs in the area.  As discussed above, this is a 10 

clear demonstration that infiltration of precipitation does occur, and that over time, this 11 

infiltration recharges aquifers (even though Price and Miller, 1975 report that a small percentage 12 

of precipitation recharges ground water, over time the net result is that there is sufficient quantity 13 

to recharge aquifers near the PR Spring Mine).  There is no basis to assume that infiltration will 14 

not similarly occur in the backfilled pits.  As discussed above, the initial moisture content of the 15 

tailings when they are placed in the pit simply affects how quickly seepage will occur, not if it 16 

will occur. 17 

 18 

Q. IS IT YOUR OPINION, BASED ON THE INFORMATION IN THE PUBLISHED 19 

LITERATURE, AND ON INFORMATION IN THE RECORD, THAT PRECIPITATION 20 

WILL INFILTRATE THROUGH THE TAILINGS IN THE BACKFILLED PITS? 21 

A. For reasons discussed above, I have absolutely no doubt that there is sufficient 22 

precipitation for infiltration to occur.  The only way that infiltrating water would not reach the 23 
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bottom of the pits is if the material was impermeable.  There is no information in the record on 1 

the porosity or permeability of the materials but given the 30 percent bulking factor, the porosity 2 

is certainly higher than the various layers in the existing bedrock.  Therefore, it is my opinion 3 

that precipitation will, over time, percolate through the material in the pits, including the tailings. 4 

 5 

Q. DO YOU HAVE AN OPINION AS TO WHAT WILL HAPPEN ONCE THE WATER 6 

INFILTRATES THROUGH THE BACKFILLED MATERIAL, INCLUDING THE TAILINGS, 7 

AND REACHES THE BOTTOM OF THE PIT? 8 

A. I cannot say with certainty, but one of three things will happen depending on the porosity 9 

and permeability of the bedrock exposed in the bottom and sides of the pits.  First, it is possible 10 

that water will continue to infiltrate into underlying bedrock.  Second, it is possible that water 11 

will completely saturate the backfilled material and the top of the saturated surface will rise in 12 

elevation until it reaches a layer in the side of the pit with sufficient permeability that water 13 

flows into that layer.  Third, it is possible that the saturated surface continues to rise until the 14 

water flows out of the bedrock lip of the pit.  Without information on the specific layers that will 15 

be exposed, it is not possible to say which of these scenarios is more or less likely to occur. 16 

 17 

Q. DO THE DOCUMENTS CONTAIN INFORMATION ON THE LAYERS OF ROCK 18 

THAT WILL BE EXPOSED IN THE PIT BOTTOM OR SIDES? 19 

A. No. 20 

 21 

Q. IS IT REASONABLE TO ASSUME THAT THERE ARE LAYERS THAT WILL BE 22 

EXPOSED IN THE SIDES OF THE PITS THAT WATER COULD INFILTRATE INTO? 23 
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A. Yes, and these layers have sufficient porosity and permeability to act as aquifers that 1 

recharge the seeps and springs adjacent to the mine.  It is reasonable to assume that one, or more, 2 

of these layers could transmit water from the pit if it becomes saturated to their elevation. 3 

 4 

Q. REGARDLESS OF WHICH OF THE THREE SCENARIOS IS LIKELY TO OCCUR, 5 

WHAT IS THE ULTIMATE FATE OF WATER FROM THE PITS? 6 

A. Ultimately, the water will flow out of the pit and into underlying or adjacent rocks and/or 7 

unconsolidated sediment.  This water will migrate until it reaches an existing aquifer, or 8 

discharges at the ground surface as a new seep or spring.   9 

 10 

Q. CAN YOU DESCRIBE THE PROPOSED OVERBURDEN DUMPS? 11 

A. USOS proposes to construct two overburden/interburden storage areas (overburden 12 

dumps) in two ephemeral drainages above Main Canyon (NOI, pg. 20, Figure 2).  These 13 

overburden dumps will contain 4.9 million cubic yards of overburden/interburden and sand 14 

tailings (NOI, pg. 14, 20, Figure 2a).   15 

 16 

Q. HOW WILL THE TAILINGS BE PLACED IN THE DUMPS? 17 

A. The tailings will be placed in “tailings containment cells” or “tailings storage cells” 18 

constructed of coarse overburden materials in the upper reaches (flattest) areas of the dumps and 19 

then filled with commingled sand and fine tailings (NOI, pg. 20).  Each cell will be 15-20 feet 20 

high.  The NOI does not report that the tailings will be compacted. 21 

 22 

Q. WHAT WILL HAPPEN TO PRECIPITATION FALLING ON THESE DUMPS? 23 
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A. Similar to what is happening today on the natural ground surface, some of the 1 

precipitation (rainfall and snowmelt) that falls on the dump surface will runoff and some will 2 

infiltrate into the dumps.  The amount of infiltration depends on how fast the water is applied to 3 

the dump surface.  If it is a slow snowmelt, or a low intensity rainfall event, most or all of the 4 

water will infiltrate.  Only when there is a rapid snowmelt, or high-intensity rainfall events will 5 

the infiltration capacity of the soil be exceeded, resulting in surface water runoff. 6 

 7 

Q. CAN YOU DISCUSS THE FLOW OF PRECIPITATION THROUGH THE DUMPS? 8 

A. For all the reasons discussed above with the material in the backfilled pits, precipitation 9 

will, over time, percolate through the overburden/interburden material and the tailings in the 10 

dumps and will reach the bottom of the dumps.  At that point, one of two things will happen; 11 

either the water will continue to infiltrate into the underlying pre-existing soils and bedrock, or 12 

the water will migrate along the contact of the dumps and the pre-existing surface.  Because the 13 

permeability of the underlying rock is lower than the materials in the dumps, I think it is more 14 

likely that water will flow at the base of the dumps along, or near, the pre-existing surface and 15 

ultimately flow out at or near the dump toe as a new seep or spring.  Because the toes of the 16 

dumps are located at the very edge of the affected area, any water that flows from the toe of the 17 

dumps will travel off-site.  18 

 19 

Q. DO THE DOCUMENTS DISCUSS THE POTENTIAL FOR SEEPAGE OF WATER 20 

THROUGH THE TAILINGS IN THE DUMPS? 21 
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A. No.  In fact, the Demonstration submitted to DWQ by USOS does not even mention that 1 

tailings will be placed in the dumps.  In addition, the letter from USOS to DWQ on February 8, 2 

2011 never discusses the potential for seepage of water through the tailings in the dumps. 3 

 4 

Q. WHAT DID THE DWQ REPORT WITH REGARD TO SEEPAGE OF WATER 5 

THROUGH THE TAILINGS IN THE DUMPS? 6 

A. The letter from DWQ on February 15, 2011 simply stated that the original determination 7 

found that natural precipitation leaching through tailings would have de minimis effect on ground 8 

water quality and that the proposed changes to the original plan should not affect the original 9 

determination. 10 

 11 

Q. WAS DWQ’S MARCH 4, 2008 DETERMINATION BASED, IN PART, ON THE 12 

UNDERSTANDING THAT TAILINGS WOULD ONLY BE PLACED IN THE PIT? 13 

A. Yes, this was expressly addressed in the DWQ March 4, 2008 letter: “[b]ased on these 14 

data, the tailings will be disposed by backfilling into the mine pit….”   15 

 16 

Q. WHAT DID USOS REPORT TO DWQ IN THEIR FEBRUARY 8, 2011 LETTER 17 

WITH REGARD TO THE DISPOSAL OF THE TAILINGS? 18 

A. USOS states that “[i]t is necessary to dispose of some processed sands and fines in the 19 

overburden/interburden storage areas….” [emphasis added]. 20 

 21 
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Q. DO YOU BELIEVE THAT THIS STATEMENT ACCURATELY INFORMS THE 1 

DWQ OF THE INFORMATION THEY SHOULD CONSIDER IN A DE MINIMIS 2 

DETERMINATION? 3 

A. No, I believe that this statement is misleading. 4 

   5 

Q. WHAT IS THE VOLUME OF TAILINGS THAT EER PROPOSES TO DISPOSE OF 6 

IN THE WASTE DUMPS? 7 

A. USOS reports that the total volume of tailings that will be disposed of in the pits and 8 

dumps is approximately 5,127,000 cubic yards (NOI, pg.24).  The NOI does not give a 9 

breakdown of the percentage that will be placed in the pits or in the dumps.  However, the NOI 10 

reports that approximately half of the total amount of material that will be disposed of (tailings 11 

and overburden/interburden) will be put into the dumps (pg. 24).  Based on this proportioning of 12 

the material, a first approximation of the amount of tailings placed in the dumps would be about 13 

half of all the tailings, or approximately 2,563,000 cubic yards.  This is likely the upper limit of 14 

the volume of tailings in the dumps because the dumps may contain a higher percentage of 15 

overburden that is generated as the pit is initially developed.  Assuming that 25 to 50 percent of 16 

all the tailings generated will be disposed in the dumps, the volume would be approximately 17 

1,282,000 to 2,563,000 cubic yards.   18 

 19 

Q. IN YOUR OPINION, DOES THE LETTER SUBMITTED TO DWQ BY USOS ON 20 

FEBRUARY 8, 2011 PROVIDE ENOUGH INFORMATION FOR DWQ TO MAKE A NEW 21 

DE MINIMIS DETERMINATION? 22 
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A. No, USOS has failed to provide DWQ with the information necessary to evaluate the 1 

potential impacts on ground water quality.  DWQ must be informed of the actual volume of 2 

tailings that will be disposed of in the waste dumps and an analysis of the potential for impacts to 3 

ground water quality from leaching of these tailing and the residual processing chemicals. 4 

 5 

VI. FAILURE TO EVALUATE IMPACTS TO GROUND WATER 6 

 7 

Q. CAN YOU DISCUSS THE POTENTIAL IMPACTS TO THE GROUND WATER 8 

QUALITY AS A RESULT OF THE PROPOSED MINE? 9 

A. The potential impacts to the ground water quality are from the leaching of precipitation 10 

through the tailings placed in the backfilled pits and in the overburden dumps.  Even though 11 

some water is lost to runoff and evaporation, over time, precipitation will percolate through the 12 

pits and dumps.  As precipitation migrates through the materials in the pits and dumps there will 13 

be an increase in total dissolved solids (TDS).  In addition, any residual chemical/petrochemical 14 

mix from the processing of the tar sands that are mobile will be transported with the migrating 15 

water through the pits and dumps.  16 

 17 

Q. IS IT POSSIBLE TO DETERMINE THE AMOUNT OF WATER THAT WILL SEEP 18 

INTO THE GROUND WATER SYSTEM FROM THE DUMPS? 19 

A. Yes, as I discussed above, once the seepage migrates through the dumps, it may seep into 20 

the ground impacting underlying aquifers or it may flow along the preexisting topography and 21 

flow out at the toe of the dumps.  Seepage modeling can evaluate the geometry of the contact, the 22 
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material permeabilities, and hydraulic conditions to estimate the amount of water that will seep 1 

into the underlying ground. 2 

 3 

Q. IS IT POSSIBLE THAT SEEPAGE WILL OCCUR THROUGH THE BACKFILLED 4 

PITS? 5 

A. Yes, even though the pits will be backfilled and will not impound surface water after 6 

reclamation, over time, precipitation will percolate through the tailings in the backfilled pits and 7 

will incorporate residual chemicals and dissolved solids from these materials.  Once the material 8 

becomes saturated and head builds up, seepage will occur into either adjacent or underlying 9 

aquifers, or flow will occur over the lip of the backfilled pit.  Modeling of the flow can determine 10 

which of these is likely to occur.  11 

 12 

Q. WHAT IS THE IMPACT TO THE GROUND WATER QUALITY FROM THIS 13 

SEEPAGE? 14 

A. The impact from seepage through the tailings into the ground water system is two-fold.  15 

First, the aquifers themselves will be impacted by the water quality of the tailings seepage.  16 

Second, where the impacted aquifers discharge to the surface as seeps and/or springs, the surface 17 

water flow will be impacted by any chemical/petrochemical mix remaining from the processing 18 

and from TDS.  These seeps and springs are a potential source of water for wildlife. 19 

 20 

Q. WHY IS TDS A CONCERN FOR WATER QUALITY? 21 

A. TDS is a concern for two reasons.  First, although Main Canyon is reported to be 22 

ephemeral or intermittent, there is a reservoir in Main Canyon approximately 3 miles down 23 
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stream from the proposed PR Spring Mine.  Second, high concentrations of TDS can negatively 1 

impact use of the water by down stream agricultural users and/or by wildlife as the ground water 2 

discharges to seeps and springs and flows down channels. 3 

 4 

Q. ARE THE POTENTIAL IMPACTS TO GROUND WATER QUALITY FROM THE 5 

DUMPS EVALUATED IN THE NOI? 6 

A. No.   7 

 8 

Q. ARE THE POTENTIAL IMPACTS TO GROUND WATER QUALITY FROM THE 9 

DUMPS EVALUATED IN THE DEMONSTRATION? 10 

A. No.  The Demonstration does not discuss potential impacts to ground water from seepage 11 

of the tailings in the overburden dumps. In fact, the Demonstration, which was prepared and 12 

submitted to the DWQ on February 21, 2008, does not even mention that there will be tailings 13 

placed in the overburden dumps.  Rather, it only reports that the tailings will be placed as 14 

backfill in the pit (pgs. 5, 8).   15 

 16 

Q. WHAT DOES THE DEMONSTRATION SAY WITH REGARD TO TDS? 17 

A. USOS claims to have investigated the chemical characteristics and leaching potential of the 18 

processed tar sands.  According to USOS, the results of this analysis show that the processed sand 19 

and processed fines will have total dissolved solids (TDS) concentrations of 300 and 6,100 mg/kg as 20 

opposed to the unprocessed tar sand with concentrations of 24 mg/kg.   21 

 22 
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Q. HOW DO YOU INTERPRET THESE RESULTS WITH REGARD TO IMPACTS TO 1 

GROUND WATER QUALTIY? 2 

A. Taken as reported by USOS, this would indicate that the leachate would have TDS 3 

concentrations of approximately 12 - 254 times the TDS concentration of the unprocessed tar sand. 4 

 5 

Q. IN YOUR OPINION, ARE THESE RESULTS SUFFICIENT TO EVALUATE THE 6 

PROJECTED IMPACTS TO GROUND WATER QUALITY? 7 

A. No, because USOS states that these results are “from a non-standard analytical method; 8 

therefore these results are not considered relevant for estimation of the TDS of leachate from the 9 

process residuals.  The expected TDS of the leachate that might develop from the processed oil 10 

sands is not known ….” (Demonstration, pg. 11).  However, as I discussed above, USOS does not 11 

provide an explanation as to why they believe the results are not relevant, and they do not provide 12 

any other results which they believe are relevant.  It is possible that the results presented by USOS 13 

are representative of the TDS of the leachate. 14 

 15 

Q. CAN YOU DESCRIBE THE PROCEDURE THAT A PROFESSIONAL IN YOUR 16 

FIELD WOULD FOLLOW IN ORDER TO IDENTIFY AND EVALUATE PROJECTED 17 

IMPACTS TO GROUND WATER QUALITY? 18 

A. The first step would be to collect and analyze samples to characterize the existing water 19 

quality from the perched aquifers and from seeps and springs in order to establish baseline 20 

conditions.  Next, one would analyze the tailings and determine the water quality of the expected 21 

leachate.  Finally, the volume of water that would be expected to leach through the 22 

overburden/tailings dump and through the backfilled pits could be determined through modeling.  23 
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At the end, one would know the amount of water and its water quality which could be compared 1 

to the existing ground water quality.  2 

 3 

Q. IS THE DETERMINATION REACHED BY THE DWQ VALID? 4 

A. No, the determination reached by DWQ is flawed due to a lack of data and analysis.  It is 5 

impossible to support a de minimus determination without any data on existing water quality (the 6 

fundamental basis for determining impacts), an accurate characterization of water quality of the 7 

seepage through the tailings in the pit and dumps, and a complete and accurate analysis of the 8 

flow of water through the waste dumps and pits into underlying and/or adjacent aquifers.  None 9 

of these data and analyses are in the Documents provided by USOS.  10 

 11 

Q. HAVE YOU INSPECTED THE LOGS FROM USOS’ 2011 CORE DRILLING 12 

PROGRAM IN THE PR SPRING AND EAST TAVAPUTS OIL SAND LEASES? 13 

A. Yes, I have inspected the following logs: M-Series, M-1 through M-60; N-Series, N-001 14 

through N-008; E-Series, E-001 through E-027; and R-Series, R-001 through R-093. 15 

 16 

Q. WERE THERE ANY LOGS OF CORE HOLES MISSING IN THE SERIES OF LOGS 17 

YOU INSPECTED? 18 

A. Yes, there were not logs for core holes M-21, M-26, M-36, M-37, M-59, E-009, E-013, 19 

E-021, R-092, or R-094.  20 

 21 

Q. DO THE CORE LOGS CONTAIN INFORMATION ON GROUND WATER? 22 
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A. No.  None of the core logs I inspected contain any information on the presence or 1 

absence of ground water. 2 

 3 

Q. DO THE LOGS CONTAIN INFORMATION ON THE TYPE OF DRILLING 4 

METHOD OR THE FLUIDS USED IN THE DRILLING PROCESS? 5 

A. No. 6 

 7 

Q. WERE THE LOGS OF THE CORE HOLES RECORDED ON PREPARED FORMS? 8 

A. Yes. 9 

 10 

Q. DID THE FORMS CONTAIN A FIELD SPECIFICALLY FOR THE SYSTEMMATIC 11 

RECORDING OF INFORMATION ON THE PRESENCE OR ABSENCE OF GROUND 12 

WATER? 13 

A. No. 14 

 15 

Q. WAS THERE A LOCATION ON THE FORMS USED FOR THE LOGGING OF THE 16 

CORE HOLES WHERE NOTES WERE ENTERED? 17 

A. Yes.  In all of the logs I examined the notes pertained primarily to the description of the 18 

lithology of the geologic materials and notes on the presence of oil sands. 19 

 20 

Q. WERE THERE ANY NOTES ON THE PRESENCE OR ABSENCE OF GROUND 21 

WATER? 22 

A. No. 23 
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Q. BASED ON THE LOGS YOU INSPECTED ARE YOU ABLE TO DRAW ANY 1 

CONCLUSIONS ON THE PRESENCE OR ABSENCE OF GROUND WATER IN THE AREA 2 

EXPLORED BY THE DRILLING? 3 

A. No.  There was no systematic recording or notes in the geologic logs that provide any 4 

information on the presence or absence of ground water.  As such it is not possible to draw any 5 

conclusions with regard to ground water in the area drilled. 6 

 7 

Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 8 

A. Yes. 9 

 10 

 11 

 12 

_____________________________________ 13 
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SUMMARY OF EXPERIENCE 
 
Mr. Lips is a licensed professional geologist with 29 years experience in engineering geology and 
geomorphology in the western United States.  He has conducted research, consulted, taught 
university classes, and provided expert witness testimony on geologic hazards, engineering geology, 
dam evaluations, mine reclamation and permitting, Earth surface processes, and environmental 
studies.  Mr. Lips is currently the Principal Engineering Geologist of Great Basin Earth Science, 
Inc. 
 
ACADEMIC AND PROFESSIONAL QUALIFICATIONS 
 
Ph.D. A.B.D., Geography, University of Utah, Salt Lake City, Utah 
M.S., Geology, Colorado State University, Fort Collins, Colorado, 1990 
Graduate courses in Engineering, University of California, Berkeley, 1984-1985 
B.A., Geology and Physics, Western State College, Gunnison, Colorado, 1983 
Registered Professional Geologist, State of Wyoming No. 1489 
Licensed Professional Geologist, State of Utah No. 5529142-2250 
Member, Geologic Peer Review Board, Morgan County, Utah, 2008-present 
 
PROFESSIONAL HISTORY 
 
Great Basin Earth Science, Inc., Principal Engineering Geologist, 1995 - Present 
Responsible for all aspects of providing consulting services for geologic hazard evaluations 
including faults, landslides, floods, debris flows, and rockfalls; surface and ground water 
investigations; stream characterization and restoration evaluations; geologic/seismic dam safety 
evaluations; and paleoenvironmental reconstructions. 
 
University of Utah, Adjunct Associate Professor, 1999 - 2006; Adj. Assist. Professor, 1996 - 1999 
Responsibilities include developing curriculum and teaching courses on geomorphology and 
surficial processes, geologic hazards, climate change, environmental studies, and natural resource 
management. 
 
AGRA Earth & Environmental, Engineering Geologist, 1992 - 1995 
Project manager for engineering geologic and geologic hazard investigations.  Projects were for 
existing, proposed, and reclaimed mines, proposed subdivisions, utility corridors, commercial 
developments, and dams. 



 

 
JBR Consultants Group, Engineering Geologist, 1985 - 1992 
Project manager for engineering geologic investigations and mine permitting and reclamation 
projects throughout the western United States.  Directed data collection and analysis, and prepared 
technical reports and permitting documents for new developments, proposed and existing mining 
operations, and for abandoned mines. 
 
U.S. Geological Survey, Geologist, 1983 - 1985 
Conducted research on landslides, floods, and debris flows in the western U.S. (primarily in central 
Utah); prepared publications on processes, recent events, methods of evaluations, and methods of 
risk assessment. 
 
REPRESENTATIVE RESEARCH AND CONSULTING EXPERIENCE 
 
Geologic Hazards Evaluations 
 
Landslide Vulnerability Assessment, Project Impact, Salt Lake City, Utah:  Served as chair of 
committee of geologists and engineers and was lead author of final report to Salt Lake City.  
Project consisted of conducting investigations and assessing the vulnerability for all property 
within the limits of Salt Lake City that could be impacted by landslides.  In addition, lifelines 
entering the city, which if damaged or destroyed by landslides, would potentially result in loss of 
life and/or serious economic impact to the residents of the city, were considered. 
 
Geologic Hazards Identification and Evaluation, Draper, Utah:  Conducted evaluation of 
geologic hazards at two sites for a proposed salt storage facility in the Traverse Mountains, 
Draper, Utah.  Hazards evaluated included landslides, debris flows, rock falls and surface fault 
rupture.   
   
Landslide and Debris-Flow Hazard Evaluation, Central Utah:  Evaluated the potential for debris 
flows and debris floods for a 30-mile portion of the Wasatch Front.  Evaluated and rated more than 
90 canyons in the project area for their potential to generate an event that could impact residential 
communities.  Conducted reconnaissance of landslides and debris flows throughout central Utah 
during the period of high landslide activity in 1984.  Provided reports to the Utah Geological Survey 
on conditions of landslides and debris flows that posed hazards, and provided 24-hour emergency 
assistance to City and County personnel by identifying and evaluating landslides, debris flows and 
flood hazards. 
 
Geologic Hazards Evaluations, Utah and Wyoming:  Evaluated site conditions at approximately 30 
individual residential lots and proposed subdivisions (up to 3000 acres in size) to assess geologic 
hazards including seismic hazards, surface and ground-water impacts, landslides, and collapsible 
soils.  Reports have been prepared in support of obtaining approval for septic drain fields, building 
permits, and subdivision approval. 
 



 

Erosion and Sedimentation Evaluations 
 
Sediment Yield Evaluation, Grants, New Mexico:  Determined erosion rates, soil loss, and sediment 
yield from an 8,000-acre area disturbed by open-pit uranium mining.  Developed a site-specific 
model that considered soil loss contributions from sheetwash, rill, gully, and stream-bank erosional 
processes.  Sediment yield was evaluated for existing, post-reclamation, and pre-mining conditions 
at eight locations where drainages exited the mine site.  The model results were tested by comparing 
the estimated sediment yield to the measured sediment accumulation in a downstream reservoir. 
 
Erosion and Sediment Transport Investigation, Central Utah:  Performed field measurements in 
ephemeral channels to document bank erosion, deposition, and impacts from past mining activities. 
Measured and mapped erosion features on disturbed slopes and mine waste piles, and evaluated 
their potential as sediment source contributors to the watershed drainage network.  Calculated 
expected erosion rates and volumes, and modeled sediment transported in the stream channels.  
Assessed historic downstream deposition of tailings material. 
 
Stream Channel and Floodplain Restoration Designs 
 
Stream Channel Stability Evaluations and Design, Salina, Utah:  Conducted an evaluation of two 
stream channels at a reclaimed mine site that had been damaged by high-runoff events.  Channel 
stability was evaluated by considering the geomorphic setting, previous channel designs, stable 
upstream reaches, and examples from the literature.  Prepared designs for reconstruction of the 
channels incorporating a series of buried grade control structures.  Provided assistance in permitting 
the design and developed a program for construction supervision. 
 
Stream Channel and Floodplain Evaluations and Design, Salt Lake City, Utah:  Conducted an 
evaluation of existing hydrology on a 200-acre portion of the Jordan River Floodplain.  Surface 
water features were surveyed and quantified; ground water flow was modeled based on data 
obtained from shallow bore holes.  Designs were prepared for channels that would transfer surface 
water to dry parts of the floodplain in order to enhance shallow ground water available to plants.  
The project goals were to reestablish native floodplain vegetation to provide habitat for migratory 
birds.  Channels were also designed to convey runoff from an adjacent site to the project area.   
 
River Restoration, Carbon County, Utah:  Designed a realignment and restoration of a 1,500-foot 
reach of the Price River that had been impacted by coal mining.  Reviewed peak flows for various 
return-interval events, evaluated geomorphic stability, flow hydraulics, sediment transport, 
aesthetics, wildlife habitat, and costs to develop designs for river and floodplain restoration.  
Developed several conceptual design alternatives for client review and rated each alternative based 
on effectiveness, costs, long-term stability, maintenance requirements, permit considerations, and 
constructability. 
 



 

Surface and Ground Water Investigations 
 
Investigation of Lake Flooding, Southern Utah:  Conducted an evaluation of the cause of recent 
flooding on property adjacent to Quichapa Lake.  Investigations consisted of evaluation of aerial 
photographs, topographic maps, records of historic floods, climate records, vegetation, and playa 
sediments.  Site investigations included flood boundary mapping and surveying, inspection of 
hydraulic control structures and channel geomorphic features, collection of tree sections for dating, 
and collection of sediment cores in order to determine cause of flooding and history of flooding in 
the lake basin.    
 
Investigation of Flood Sources, Central Utah:  Conducted an evaluation of the cause of recent 
flooding on property adjacent to the Sevier River.  Investigations consisted of evaluation of aerial 
photographs, topographic maps, records of historic floods, and determining flood magnitudes and 
recurrence intervals.  Site investigations included floodplain mapping and surveying, aerial 
reconnaissance during flood events, and inspection of hydraulic control structures in order to 
determine source of flooding.    
 
Investigation of Potential Sources of Seepage, Great Salt Lake Beach, Utah:  Conducted an 
evaluation of seepage and beach saturation in a complex industrial and hydrogeologic setting.  
Investigation consisted of reviewing reports of previous investigations, conducting field 
investigations and surveys, conducting finite element seepage modeling of ground-water flow, and 
investigating surface-water management of nearby water sources. 
 
Runoff and Sediment Control Plans, Utah and Nevada:  Performed the hydrology and hydraulics 
analyses and designed integrated runoff control plans at numerous mine and industrial facilities 
ranging in size to 300 acres.  Determined runoff volumes, peak flows, and sediment yield.  Plans 
were developed that would: direct up gradient runoff from undisturbed watersheds through the sites; 
control runoff generated on the sites and prevent it from mixing with the undisturbed area runoff; 
minimize the potential for on-site runoff to contact pollutants; direct perennial seepage water 
through the sites; and provide treatment for site runoff prior to its leaving the sites.  Structures 
designed as part of these runoff control networks include earth-lined channels, riprap channels, 
biodegradable erosion control channel protection, water bars, drop structures, culverted road 
crossings, synthetic lined channels, spillways, and sedimentation ponds. 
 
Regulatory Evaluations/Project Reviews 
 
Building Permit Review, Northern Utah:  Served as a member of the Morgan County Geologic Peer 
Review Board for purpose of reviewing geologic and geotechnical engineering reports submitted by 
applicants for building permits.  Conducted public meetings, performed site inspections, and 
prepared written comments for Morgan County on several proposed residential developments.     
 
Environmental Impact Statement Review, Northern Utah:  Conducted a review of a Draft EIS 
prepared by the Army Corps of Engineers for a proposed 5,000-acre expansion of a tailings 
impoundment.  Key technical issues were potential impacts to surface and ground water, adjacent 
wetlands, and the Great Salt Lake.  An extensive summary report was prepared identifying specific 
items that needed clarification and/or additional information. 
 



 

Environmental Assessment Review, Southern Utah:  Conducted a review of an Environmental 
Assessment prepared by the BLM for a proposed chaining project on public and private land.  
Evaluated the geologic and hydrologic investigations conducted to support the impact assessment 
from sedimentation and erosion.   
 
Hydropower Project Permitting Review, Western Colorado:  Conducted reviews of the Draft and 
Final EIS, the Army Corps of Engineers 404 permit application, and supporting technical 
documents for the proposed AB Lateral Hydropower Project.  The proposed project would divert 
about 900 cfs from the Gunnison River to the Uncompahgre River.  Evaluated the impacts to the 
Uncompahgre River and prepared detailed technical comments on potential changes to stream 
geomorphology from bed scour and bank erosion. 
 
Dam Permit Application Review, Central Utah:  Conducted a review of a Federal Energy 
Regulatory Commission (FERC) application for a proposed dam and hydroelectric power plant on 
the Fremont River, near Capitol Reef National Park.  Prepared comments on the adequacy of the 
geologic, geotechnical engineering, and hydrologic investigations conducted as part of the 
application package, and potential impacts to the river within the park. 
 
Mine Permit Application Review, Southern Utah:  Conducted several reviews over a three-year 
period of mine permit applications submitted to the Utah Division of Oil, Gas and Mining (DOGM) 
for a proposed coal mine on the Kaiparowits Plateau.  The hydrology and geology sections of the 
permit application were evaluated, written comments were prepared, and expert testimony was 
provided on the adequacy of the baseline investigations, probable hydrologic consequences, 
monitoring plans, and impacts to surface and ground water. 
 
Highway Design and Construction Review, Central Utah:  Conducted reviews of design drawings, 
and construction specifications during a three-year period of highway construction for U.S. 189 in 
Provo Canyon, Utah.  The geologic and hydrologic components of the project were evaluated for 
their compliance with NEPA and the Clean Water Act.  Engineering geologic components of the 
project were evaluated, with emphasis on slope stability of hill slopes, cuts for the roadway, impacts 
to the Provo River, and mitigative measures.  Prepared numerous written documents based on site 
inspections, surveys, data analysis, and interpretation. 
 
Mine Permit Application Review, Central Utah:  Conducted several reviews over a seven-year 
period of mine permit applications submitted to the Utah Division of Oil, Gas and Mining (DOGM) 
for a proposed coal mine along the Book Cliffs.  The hydrology and geology sections of the permit 
application were evaluated, written comments were prepared, and expert testimony was provided on 
the adequacy of the baseline investigations, probable hydrologic consequences, monitoring plans, 
and impacts to surface and ground water. 
 
Mine Permit Application Review, Southern Utah:  Conducted review of a mine permit application 
submitted to the Utah Division of Oil, Gas and Mining (DOGM) for a proposed strip coal mine near 
Alton.  The hydrology and geology sections of the permit application were evaluated, written 
comments were prepared, and expert testimony was provided on the adequacy of the baseline 
investigations, probable hydrologic consequences, monitoring plans, impacts to surface and ground 
water, and alluvial valley floor determinations. 
 



 

Mine Permit Application Review, Eastern Utah:  Conducted review of a mine permit application 
submitted to the Utah Division of Oil, Gas and Mining (DOGM) for a proposed tar sand mine in the 
Uinta Basin.  The hydrology and geology sections of the permit application were evaluated, written 
comments were prepared, and expert testimony was provided on the adequacy of the baseline 
investigations, monitoring plans, impacts to surface and ground water, and reclamation. 
 
Coal Power Plant Permitting Review, Southern Nevada:  Conducted a review of ground water 
discharge permit, NEPA document, and landfill permit application for a coal power plant in 
southern Nevada.  The hydrology, engineering, and geology sections of the documents were 
evaluated and written comments and testimony were provided on ground water contamination from 
evaporation ponds and the landfill. 
 
Dams and Water Infrastructure 
 
Engineering Geologic Investigations – Existing Dams, Utah:  Conducted investigations at 13 
existing high-hazard earthen dams for various water user associations in compliance with Utah 
Statutes and Administrative Rules for Dam Safety.  Investigations have included preparing maps of 
surface and bedrock geology including landslides and faults; drilling, logging, and sampling test 
holes in existing dams and abutments; installation and monitoring of piezometers; evaluating 
liquefaction susceptibility; developing earthquake design parameters from both deterministic and 
probabilistic methods; and preparation of maps, cross-sections, logs, and reports. 
 
Engineering Geologic Investigations – Monks Hollow Dam Site, Wasatch, County, Utah:  
Conducted investigation at the site of a proposed concrete arch dam on the Diamond Fork River for 
the Central Utah Water Conservancy District.  Investigations included review of Bureau of 
Reclamation geologic and seismic reports and design drawings; inspection of exploratory tunnels in 
abutments, mapping surficial geology and faults, evaluating fault activity, and preparation of 
presentations and summary report. 
 
Engineering Geologic Investigations – Water Storage Tank, Draper, Utah:  Conducted geologic 
hazards investigations at three sites for a proposed 2.3 million gallon water storage tank in the 
Traverse Mountains.  Hazards evaluated included landslides, debris flows, rock falls and surface 
fault rupture.  Test pits and trenches were excavated, geologic logs were prepared of subsurface 
geology, landslide and fault activity was evaluated, and reports were prepared and summarized 
in a presentation to the Draper City Council. 
 
Engineering Geology and Geologic Hazards Evaluations – Canal Enclosure, Utah County, Utah:  
Project consisted of evaluating engineering geology and geologic hazards for a proposed 22-mile 
long, 144-inch diameter pipeline along the base of the Wasatch Mountains.  Hazards evaluated 
included landslides, debris-flows, surface-fault rupture, and rock fall.  Soil properties were 
characterized from test hole, test pit, and trench logs according to surficial geologic units.  Test 
holes were drilled, logged, and sampled in a one-mile wide landslide in order to assess landslide 
characteristics and activity.  Active faults were mapped from aerial photographs, and potential 
rock-fall areas were delineated from field surveys.  Results were summarized in a report and 
presentations were made to the Water Users Association.  
 



 

Slope Stability Modeling and Remedial Design 
 
Landslide Analyses and Remediation, Central Utah:  Conducted three separate analyses of recent 
landslides that occurred on a pipeline right-of-way, a reclaimed mine, and an active mine.  Projects 
including detailed mapping of landslide features, conducting seismic profiles, installing borings and 
piezometers, collecting samples, conducting laboratory testing, and conducting computer stability 
analysis.  Based on the analyses, remediation designs were developed to increase stability by 
controlling surface and shallow ground water, and regrading the landslides to stable configurations. 
 
Sediment Pond Stability Evaluation, Salina, Utah:  Conducted stability analysis and prepared 
hydraulic designs for an earth embankment of a sediment pond.  Stability was evaluated for full-
reservoir and rapid-drawdown conditions under static and pseudo-static scenarios.  Based on these 
analyses, a new embankment was designed and a report was prepared including construction 
drawings for the embankment as well as for the primary and secondary spillway structures. 
 
Seismic Hazard Evaluations 
 
Liquefaction Analysis, Wasatch Front, Utah:  Evaluated liquefaction potential for four sites along 
the Wasatch Front.  Factors considered were presence and depth of liquefiable layer of loose sand 
identified from blow counts in previous geotechnical borings, depth of ground water, and horizontal 
acceleration of gravity resulting from an earthquake on nearby faults.  Probability of liquefaction for 
specified periods of time, and the amount of settlement that would result was estimated at each site. 
 
Fault Rupture Investigations, Western United States:  Conducted aerial photo interpretation, low 
sun-angle aerial reconnaissance, drill log and core examination, topographic and stream channel 
profiling, and trench logging as part of investigations of normal and accommodation faults in 
Arizona, Montana, Nevada, and Utah.  Have participated in, or directed, approximately 20 
individual surface fault rupture investigations for projects ranging from single-family lots and 
commercial/industrial facilities to 50-acre subdivisions.  
 
Paleoenvironmental Reconstruction 
 
Investigation of Paleolakes, Central Utah:  Conducted an investigation to document the presence of 
lacustrine ecosystems in the southern Bonneville Basin during the Paleoindian period.  Sediments 
were retrieved from deep bore holes in four present day playas and sub basins of Lake Bonneville.  
Chronological control was established based on radiocarbon analysis.  Paleoenvironmental 
conditions within the region were derived from analysis of biological and geochemical indicators 
preserved in the sediments.   
 
Paleoenvironmental Reconstruction, Southeastern Wyoming:  Conducted investigations to 
reconstruct paleoenvironmental conditions for the Snowy Range and Carbon Basin during the late 
Pleistocene and the Holocene.  Sediment cores were retrieved from five modern lakes and 
sediments were analyzed for sedimentological, biological, geochemical, and isotopic indicators of 
past climate and environmental conditions.  Chronological control was established based on 
radiocarbon analysis.   
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I.  INTRODUCTION AND QUALIFICATIONS 1 

 2 

Q. PLEASE STATE YOUR NAME? 3 

A. My name is Elliott W. Lips 4 

 5 

Q. BY WHOM ARE YOU EMPLOYED AND WHAT IS YOUR POSITION? 6 

A. I am the principal engineering geologist of Great Basin Earth Science, Inc. located at 7 

2241 East Bendemere Circle, in Salt Lake City, Utah. 8 

 9 

Q. FOR WHOM ARE YOU TESTIFYING IN THIS PROCEEDING? 10 

A. I am testifying on behalf of Living Rivers. 11 

 12 

Q. DID YOU PREVIOUSLY PREPARE TESTIMONY FOR THIS PROCEEDING? 13 

A. Yes, it was titled: Prepared Direct Testimony of Elliott W. Lips on behalf of Living 14 

Rivers, dated January 20, 2012. 15 

 16 

Q. IN PREPARING THIS SUPPLEMENTAL TESTIMONY, WHAT DOCUMENTS 17 

HAVE YOU REVIEWED? 18 

A. In addition to the documents listed in my direct testimony (and the documents referenced 19 

within them), I have reviewed the following: 20 

Prefiled Direct Testimony of Robert Herbert, February 29, 2012. (Hereafter, Herbert) 21 

 22 

Prefiled Direct Testimony of Mark Novak on behalf of the Executive Secretary of the Utah 23 

Water Quality Board, February 29, 2012 (including references.) (Hereafter, Novak) 24 

 25 

 26 
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Letter Report for U.S. Oils Sands, In response to Elliot [sic] W. Lips and William P. Johnson 1 

Testimony dated January 20, 2012, Presence of Ground Water; prepared by Robert J. Bayer, JBR 2 

Environmental Consultants, Inc., February 29, 2012 (including references.) (Hereafter, Bayer) 3 

 4 

Expert Report of Gerald Park (no date; hereafter, Park.) 5 

 6 

II. PURPOSE AND SUMMARY OF TESTIMONY 7 

 8 

Q. WHAT IS THE PURPOSE OF YOUR SUPPLEMENTAL TESTIMONY? 9 

A. My supplemental testimony will provide further evidence that the Division of Water 10 

Quality (DWQ) improperly determined on March 4, 2008, and again on February 15, 2011 that 11 

the proposed mining and bitumen extraction operation should have a de minimis potential effect 12 

on ground water quality and qualifies for permit-by-rule status under UAC R317-6-6.2.   13 

 14 

Q. WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY? 15 

A. My testimony will focus on two areas.  First, DWQ incorrectly, and without basis, 16 

assumes that ground water is not present at the site above a depth of 1,500 to 2,000 feet below 17 

the ground surface.  This assumption ignores information contained in published reports and the 18 

documents that U.S. Oil Sands (USOS) provided to DWQ.  Furthermore, it is based on 19 

incomplete and/or missing data collection and analysis.  Second, DWQ incorrectly, and without 20 

basis, assumes that the operations will not generate leachate from the tailings.  DWQ ignores 21 

information contained in published reports and the documents that USOS provided to DWQ.  In 22 

addition, this assumption is unsupported by any analysis and is contradicted by information 23 

known to DWQ regarding infiltration of precipitation in this area.   24 
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 1 

III. FAILURE TO DESCRIBE EXISTING GROUND WATER  2 

 3 

Q. WOULD YOU BRIEFLY DESCRIBE WHAT DWQ ASSUMES REGARDING THE 4 

GROUND WATER AT THE SITE? 5 

A. DWQ assumes that there is an absence of ground water to a depth of 1,500 to 2,000 feet 6 

below the mine site (Herbert, pg. 4; Novak, pgs. 5, 13).   7 

 8 

Q. DOES DWQ STATE WHETHER THIS ASSUMPTION WAS PART OF ITS DE 9 

MINIMIS DETERMINATION? 10 

A. Yes.  Herbert (pg. 4) states: “The primary premise of the permit-by-rule approval was the 11 

absence of ground water to a depth of 1,500 to 2,000 feet below the mine site.”  In addition, 12 

Novak (pg. 5) states: “The primary premise of this determination was the absence of ground 13 

water in the project area to a depth of 1,500 to 2,000 feet below the ground surface.” 14 

 15 

Q. DOES DWQ STATE WHAT INFORMATION IT RELIED UPON IS MAKING THIS 16 

ASSUMPTION ABOUT THE DEPTH OF GROUND WATER? 17 

A. Yes, DWQ relied upon a published report of the regional climate and hydrogeology, 18 

regional well logs and water rights, drilling conducted by USOS, and a single site visit by DWQ 19 

staff in June, 2008.  Novak, pg. 5. 20 

 21 

Q. WHAT DOES DWQ STATE REGARDING GROUND WATER IN SHALLOW 22 

LOCALIZED PERCHED ZONES ABOVE THE 1,500 TO 2,000 FOOT DEPTH? 23 
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A. Unfortunately, this is where DWQ’s evaluation completely fails because it ignores 1 

substantive evidence in the record and field evidence from agency staff.  Furthermore, DWQ 2 

draws erroneous and unsupported conclusions from the drilling information, and DWQ fails to 3 

require USOS to conduct a systematic investigation for occurrence of ground water in shallow 4 

localized perched zones. 5 

 6 

Q. WHAT DO YOU MEAN WHEN YOU SAY THAT DWQ IGNORED SUBSTATIVE 7 

EVIDENCE IN THE RECORD? 8 

A. The “Record” to which I am referring consists of the 2008 Permit-by-Rule Demonstration 9 

(Demonstration), prepared by JBR, a consultant to USOS, the Division of Oil Gas & Mining 10 

Notice of Intention to Commence Large Mining Operation (NOI), and other documents and 11 

correspondence submitted to DWQ.    12 

 13 

Q. WHAT EVIDENCE IS THERE IN THE RECORD FOR THE PRESENCE OF 14 

GROUND WATER IN SHALLOW LOCALIZED PERCHED ZONES? 15 

A. The NOI states that “[n]earby springs or seeps (shown on Figure 7) provide evidence of 16 

very localized, shallow groundwater, likely representing isolated perched aquifers…” (pg. 30, 17 

emphasis added).  The NOI also states: “[T]here are several small springs or seeps that issue in 18 

the headwater reaches of Main Canyon and support perennial flow for some distance along its 19 

main stem.…” (pg. 35)  The Demonstration states that “[t]here are several nearby springs and/or 20 

seeps that provide evidence of localized, shallow ground water….” (pg. 2, emphasis added).  21 

Investigations by JBR (Exhibit A) in the vicinity of a seep or spring located in the affected area 22 

(1567 on Figure 7) reported “two small seepage locations” with flow.  JBR further states: 23 
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“Seepage in the lower reaches of the drainage indicates that shallow groundwater is present in 1 

the area, and it is reasonable to assume that flow from a spring/seep may occur in the upper 2 

reaches of the basin during wetter periods of the year, or immediately following a precipitation 3 

event.”  (Appendix A, pg. 2, emphasis added)   4 

 5 

Q. WERE THE SEEPS OR SPRINGS RECOGNIZED AND CONSIDERED BY DWQ IN 6 

ITS DETERMINATION?  7 

A. No.  The determination by DWQ is based on an assumption that is contrary to 8 

information presented in the Record.  Specifically, DWQ bases its determination, in part, on the 9 

statement that “[t]here are no springs in the Earth Energy leased area and the nearest spring is PR 10 

Spring located slightly less than a mile east of the project site.…” (DWQ Determination dated 11 

March 4, 2008, pg. 2).  However, as clearly shown on Figure 7 of the NOI (submitted with the 12 

Demonstration), there are 9 water right filings for seeps or springs and 4 seeps that were 13 

identified in the field, all within USOS’s lease boundary.  DWQ did not correct its faulty 14 

assumption in its subsequent determination on February 15, 2011. 15 

 16 

Q. DID DWQ DISCUSS THE EVIDENCE FOR GROUND WATER IN SHALLOW 17 

LOCALIZED PERCHED ZONES IN ITS PREFILED TESTIMONY? 18 

A. No.  Surprisingly, DWQ only relies on very general regional reports and not the site 19 

specific evidence presented by USOS.  In addition, DWQ is unaware of, or failed to consider, 20 

critical evidence contained in the published reports that they cite.  First, DWQ (Novak, pg. 6) 21 

states that all known springs in the Green River Formation issue from the Parachute Creek 22 

Member which is located stratigraphically above the Douglas Creek Member (citation to Price 23 
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and Miller, 1975).  However, this regional description should not be considered the definitive 1 

source when more detailed site specific information exists.  Figures 5 and 7 of the Demonstration 2 

clearly show numerous seeps and springs in the Douglas Creek Member.  Second, Price and 3 

Miller (Exhibit B) state:  “[F]ield observations indicate that maps only show about half of the 4 

springs and seeps actually in the mapped area.” (pg. 32)   5 

 6 

Q. IS THE INFORMATION PROVIDED IN DWQ’S DIRECT TESTIMONY 7 

CONSISTANT WITH THE AGENCY’S PERMIT BY RULE DETERMINATION? 8 

A. No.  Surprisingly, and without justification, not only does DWQ fail to acknowledge the 9 

voluminous information in the record documenting the presence of ground water in shallow 10 

localized perched zones, its directly contradicts what the agency concluded and reported in the 11 

March 4, 2008 Permit by Rule Determination.  The Determination states: “[S]hallow ground 12 

water at the site is not part of a regional aquifer but occurs in localized laterally discontinuous 13 

perched sandstone lenses of the Douglas Creek Member” and “[s]hallow ground water 14 

discharges as springs in the canyon bottoms.…” (pg. 2)  It is unclear how DWQ can now state 15 

with any validity that there is “[a]n absence of ground water in the project area to a depth of 16 

1,500 to 2,000 feet below the ground surface.…” (Novak, pg. 5)   17 

 18 

Q. DID DWQ FURTHER DISCUSS THE SHALLOW LOCALIZED PERCHED ZONES 19 

IN ITS PREFILED TESTIMONY? 20 

A. Novak (pg. 6) states that “with the regional Mesa Verde aquifer located 1,500 to 2,000 21 

feet below the ground surface at the site, ground water contained in such a sandstone lens under 22 

saturated conditions would have unsaturated conditions below it, and so would be an isolated, 23 
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localized, laterally discontinuous perched lens.…”  This is correct; however, Novak (pg. 6) goes 1 

on to state that because a site visit in June 2008 reported that the alleged seeps were dried up, this 2 

information “[i]ndicated that any perched aquifers issuing from these alleged seeps did not yield 3 

usable quantities of ground water.  This is not consistent with the definition of an aquifer, which 4 

does not include intermittent seeps.…”  DWQ thus dismisses the shallow ground water because 5 

the agency assumes that shallow ground water cannot constitute an “aquifer.”  For reference, 6 

UAC R317-6-1.19 defines ground water as “subsurface water in the zone of saturation including 7 

perched ground water.”  Emphasis added.  Furthermore, UAC R317-6-6.2(A)25 is not 8 

restricted to only ground water that occurs in aquifers, but applies to all ground water.  9 

Therefore, DWQ is required to protect all ground water, not just ground water that has been 10 

classified, particularly without evidence in the record, by the agency or an outside party as an 11 

aquifer.   12 

 13 

Q. CAN YOU EXPLAIN WHAT YOU MEANT WHEN YOU SAID THAT DWQ 14 

IGNORED THE FIELD EVIDENCE FROM ITS STAFF? 15 

A. DWQ states: “[R]esults of this field visit indicated that the seeps in the Affected Area 16 

were not flowing in sufficiently to sample…”[sic] (Novak, pg. 5), and “this indicated that any 17 

perched aquifers issuing to these alleged seeps did not yield usable quantities of ground water…” 18 

(Novak, pg. 6).  From the first statement, one can conclude that the seeps were flowing, but not 19 

in sufficient quantities to sample.  If there was water flowing, or any expression of ground water, 20 

no matter how little, it is prima facie evidence of ground water discharge and thus confirmation 21 

of the presence of ground water in shallow perched zones.  The second statement regarding the 22 

usable quantities only relates to the definition of “aquifer” and not the definition of “ground 23 
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water.” (UAC R317-6-1, Novak, Exhibit A).  Thus, this statement has no relevance with regard 1 

to a Permit-by-Rule determination.  Similarly, Park (pgs. 3-4) documents hydrologic expressions 2 

of ground water, but dismisses them by saying that they do not indicate the presence of aquifers 3 

that provide any usable source of ground water.  The issue is not whether or not the ground water 4 

constitutes an aquifer.  The fact remains that the seeps are a clear demonstration of the presence 5 

of ground water.  Furthermore, DWQ’s observations were limited to a single site visit.  It is not 6 

uncommon for seeps or springs to flow intermittently, or for the water to be consumed at or near 7 

the point of discharge Price and Miller (Exhibit B, pg. 32).   8 

 9 

Q. CAN YOU EXPLAIN WHAT YOU MEANT WHEN YOU SAID THAT DWQ 10 

DRAWS ERRONEOUS AND UNSUPPORTED CONCLUSIONS FROM THE DRILLING 11 

INFORMATION? 12 

A.  DWQ states that the drilling and coring program conducted by USOS in 2011 confirmed 13 

the absence of shallow ground water and that ground water was not present to a depth of 1,500 to 14 

2,000 feet (Herbert, pg. 3; Novak, pgs. 5, 7, 10).  As I explained in my Direct Testimony, there 15 

was no systematic record keeping or notes in the geologic logs that provide any information on 16 

the presence or absence of ground water.  As such it is not possible to draw any conclusions with 17 

regard to ground water in the area drilled.  The error that DWQ commits is incorrectly 18 

interpreting a lack of an observation of ground water as meaning that there is a lack of ground 19 

water.  This is an error of logic.  One cannot state affirmatively that ground water is not present 20 

if there were no observations finding that it was not present.  Because no observations were 21 

made regarding either the presence or absence of ground water by the driller or geologist at the 22 

time the holes were drilled, it is not possible to draw any conclusions one way or the other from 23 
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the drilling data.  For DWQ (or USOS) to attempt to do so, renders their statement unsupported 1 

by the actual data and therefore, these claims must be disregarded with respect to any permitting 2 

decision. 3 

 4 

Q. WERE THE GEOLOGIST AND DRILL CREWS INSTRUCTED TO RECORD 5 

OBSERVATIONS OF GROUND WATER? 6 

A. Bayer (pg. 2) and Park (pg. 4) state that the geologist and drill crews were instructed to 7 

record observations of ground water.  First, the core logs contain no information on the drilling 8 

methods or types of fluids used in the drilling process.  As such, depending on the fluid used to 9 

recirculate the drill cuttings, it is likely that small quantities of ground water (such as would exist 10 

in localized perched zones) would not be detectable.  In fact, this is reflected in Park (pg. 4) 11 

where he states that the information gathered during the drilling program supports a 12 

determination that shallow ground water does not exist in any “usable quantities.”  This is not the 13 

same as saying that ground water does not exist, and it is not possible to confirm that small 14 

quantities of ground were not present.  This is because fluid used for drilling could mask any 15 

water that is encountered during drilling.   16 

Second, the core logs simply contain no information one way or the other on the presence 17 

or absence of ground water.  They are silent on this matter.  For reasons discussed above, one 18 

cannot support a conclusion that shallow ground water is not present with a lack of observation.  19 

In order to conclude, based on the drilling program, that ground water was not present, it would 20 

have been necessary to: 1) have a drilling method capable of confirming that no water was 21 

intercepted during the drilling process, and 2) have systematic and complete observations of the 22 
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absence of ground water, along with complete records of these observations.  There is no 1 

information in the record that either of these conditions is satisfied.   2 

Third, Bayer mischaracterizes the instructions given to the drill crews.  Bayer (pg.2) 3 

states: “[B]oth the geologists and drill crews were instructed to carefully observe any evidence 4 

of ground water encountered in any of the drill holes.…” [emphasis added].  However, in a 5 

letter from EER to Layne Christensen (a drilling contractor) dated February 18, 2011 (Exhibit 6 

C), EER gave the following instructions: “[O]wner requires the driller to record presence, depth 7 

and interval of any artesian or obvious water bearing formations.…” (pg. 2). [emphasis 8 

added]  Thus, the drillers were not instructed to carefully observe any evidence of ground water, 9 

only ground water that was under artesian pressure, or if there was an obvious water bearing 10 

formation.  It is possible that the drillers encountered ground water but did not record it because 11 

it was not artesian, or was not significant enough in their minds to constitute an obvious water 12 

bearing formation.   13 

Fourth, regardless of what the geologists and drill crews were instructed, the logs that 14 

were prepared in the field contain no observations on the presence or absence of ground water. 15 

 16 

Q. WAS THERE A SYSTEMATIC INVESTIGATION FOR OCCURRENCE OF 17 

GROUND WATER IN SHALLOW LOCALIZED PERCHED ZONES? 18 

A. No. 19 

 20 

Q. WHAT WOULD THIS TYPE OF INVESTIGATION CONSIST OF? 21 

A. In order to document the presence of ground water in shallow localized perched zones it 22 

is generally accepted practice to conduct a systematic and thorough survey of the affected and 23 
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nearby areas and document the occurrences of where ground water from these zones is 1 

discharging at the surface.  These are referred to as seep and spring surveys. 2 

 3 

Q. CAN FIELD OBSERVATIONS, SUCH AS SEEP AND SPRING SURVEYS, 4 

CONFIRM THE ABSENCE OF GROUND WATER IN SHALLOW LOCALIZED PERCHED 5 

ZONES? 6 

A. No.  They only document locations where these zones are discharging ground water at 7 

the surface.  As such, there could be numerous shallow localized perched zones that are not 8 

discharging to the surface but that would still be required to be protected as ground water by 9 

DWQ.  10 

 11 

Q. IN A GENERAL SENSE, CAN ANY OBSERVATIONS OF A LACK OF SEEPS OR 12 

SPRINGS LEAD ONE TO CONCLUDE THAT THERE IS NO GROUND WATER PRESENT 13 

IN SHALLOW LOCALIZED PERCHED ZONES? 14 

A. No.   15 

 16 

Q. WHAT IS THE PURPOSE OF CONDUCTING SEEP AND SPRING SURVEYS? 17 

A. Seep and spring surveys document the location of where ground water is flowing to the 18 

surface.  This information, combined with topographic and geologic data can allow one to 19 

identify the location and areal extent of zones of shallow ground water, and rates of discharge 20 

and water quality.  This is critical information when evaluating potential ground water impacts of 21 

a mining operation such as the one being proposed by USOS.  Quite simply, in order to evaluate 22 
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the potential impacts, it is a necessary first step to document the occurrence of ground water, as 1 

expressed by seeps or springs, and to collect baseline data on ground water quality. 2 

 3 

Q. IS THERE INFORMATION AS TO WHY USOS DID NOT CONDUCT A SEEP AND 4 

SPRING SURVEY? 5 

A. Yes.  Bayer (pg. 3) explains that seep and springs surveys are not required by regulation 6 

and that professional judgment must also be considered in determining how much baseline data 7 

to collect.  In Bayer’s opinion, a seep and spring inventory was not necessary or important for 8 

this project (pg. 3).  9 

 10 

Q. IS THERE ANYTHING UNIQUE TO THIS PROJECT THAT WOULD INDICATE 11 

THAT A SEEP AND SPRING SURVEY IS NOT NECESSARY OR IMPORTANT? 12 

A. No.  This is a large-scale open-pit mining operation that will disturb 213 acres (NOI, pg. 13 

22) and that has the potential to affect ground water in hundreds to thousands of acres adjacent to 14 

the actual disturbed area.  It is common practice to conduct seep and spring surveys for these 15 

types of operations.  I have personally been involved in conducting several seep and spring 16 

surveys for similar open-pit and underground mining operations.  Professional judgment requires 17 

one to perform the same level of work as those practicing in their field.  Seep and spring surveys 18 

are the standard of practice for documenting the occurrence of areas of ground water discharge, 19 

determining flow rates, and for collecting data on baseline ground water quality. 20 

 21 

Q. DOES BAYER EXPLAIN WHY THERE WAS NO SEEP AND SPRING SURVEY 22 

CONDUCTED FOR THIS PROJECT? 23 
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A. Bayer (pgs. 3-4) offers four reasons: 1) inspection of USGS topographic maps, 2) a lack 1 

of evidence for a seep or spring at the location of water right 49-1567, 3) the geologic 2 

information obtained from the drill logs, and 4) climate data.   3 

First, Bayer states that there is no topographically upgradient terrain adjacent to the 4 

project site, resulting in a limited recharge area.  However, this observation is contradicted by the 5 

numerous seeps and springs shown on Figure 7 in similar topographic settings, and the 6 

observation by Price and Miller (Exhibit B, pg. 31) that most of the seeps and springs in the 7 

southern Uinta Basin are above the 7,000 feet in altitude and are concentrated in the headwater 8 

areas of Avintaquin, Willow, and Bitter Creeks.  The PR Spring project is located at about 8,000 9 

feet above sea level in the headwater area of Main Canyon, a tributary of Willow Creek.    10 

Second, Bayer reports that there was no evidence of a seep or spring at the location of 11 

water right 49-1567.  However, this is contradicted by a JBR investigation of this area (Exhibit 12 

A) which reported:  “Seepage in the lower reaches of the drainage indicates that shallow 13 

groundwater is present in the area, and it is reasonable to assume that flow from a spring/seep 14 

may occur in the upper reaches of the basin during wetter periods of the year, or immediately 15 

following a precipitation event.”   16 

Third, Bayer states that the relatively impermeable rocks would restrict recharge and 17 

development of saturated conditions within the sandstone lenses.  However, this observation is 18 

contradicted by the numerous seeps and springs that do exist in the area (see Figure 7 of the 19 

Demonstration), so no matter how much the movement of water is restricted by the surrounding 20 

low permeable strata, ground water can and does migrate in the subsurface.   21 

Fourth, Bayer cites high evapotranspiration and low annual precipitation in the area.  22 

However, again, regardless of these climatological factors, ground water does infiltrate into the 23 
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subsurface as evidenced by the numerous seeps and springs in the area (see Figure 7), and as 1 

discussed in Price and Miller (Exhibit B, pg. 28) and Holmes and Kimball (Exhibit D, pg. 34). 2 

 3 

Q. IN YOUR PROFESSIONAL OPINION, SHOULD THERE HAVE BEEN A SEEP AND 4 

SPRING SURVEY FOR THE PROJECT AREA? 5 

A. Absolutely.  First, there is abundant evidence that ground water exists in shallow 6 

localized perched zones in the project area.  Second, it is standard practice in this area to conduct 7 

seep and spring surveys in order to collect data on ground water occurrence and ground water 8 

quality.  Third, the justifications provided by Bayer for not conducting a seep and spring survey 9 

are contradicted by information in the record. 10 

 11 

Q. ARE THERE ANY DATA OR MEASUREMENTS ON EXISTING GROUND WATER 12 

QUALITY IN OR NEAR THE PROPOSED MINE SITE? 13 

A. No.  The Documents contain absolutely no data or measurements of existing ground 14 

water quality in or near the proposed mine site.  In fact the Demonstration states that “[t]he 15 

baseline water quality of ground water underlying the project area is not known….” (pg. 4). 16 

 17 

Q. WHY IS BASELINE WATER QUALITY INFORMATION IMPORTANT? 18 

A. Because without baseline information on the existing water quality, it is impossible to 19 

evaluate any impacts associated with the proposed mining operation.  Furthermore, in its Permit-20 

by Rule Determination (March 8, 2008) DWQ states: “[C]onsidering the factors described above, 21 

the proposed mining and bitumen extraction operation should have a de minimis potential effect 22 

on ground water quality and qualifies for permit-by-rule status under UAC R317-6-6.2.A(25) 23 
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.…”  DWQ cannot conclude that there will be a de minimis potential effect on ground water 1 

quality without first establishing existing water quality. 2 

 3 

Q. IN YOUR DIRECT TESTIMONY, YOU DISCUSSED THE DOUGLAS CREEK 4 

AQUIFER.  WOULD YOU SUMMARIZE THAT TESTIMONY? 5 

A. The purpose of my discussion of the Douglas Creek aquifer in my direct testimony was 6 

twofold.  First, I provided references to the Douglas Creek aquifer in order to support the 7 

interpretation that ground water can and does exist in shallow localized perched aquifers in the 8 

Douglas Creek Member of the Green River Formation (the unit to be mined at the proposed 9 

operation.)  Second, I discussed ground water in the Douglas Creek Member in order to provide 10 

support for the fact that precipitation in this area exceeds evapotranspiration and that recharge to 11 

shallow ground water is from direct precipitation on outcrops of the Douglas Creek. 12 

 13 

Q. WHAT WAS THE RESPONSE FROM USOS TO YOUR DISCUSSION OF THE 14 

DOUGLAS CREEK AQUIFER? 15 

A. Bayer (pg. 4) stated that he believes I mischaracterized the language in the 16 

Demonstration.   17 

 18 

Q. WOULD YOU PLEASE CLARIFY WHY YOU BELIEVE GROUND WATER IN THE 19 

DOUGLAS CREEK MEMBER IS IMPORTANT? 20 

A. Under the permit, mining will occur down to and including the “C” tar sand bed which is 21 

located in the Douglas Creek Member of the Green River Formation.  Holmes and Kimball  22 

report that the Douglas Creek aquifer underlies almost the entire southeastern Uinta Basin and 23 
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crops out in the southern part of their study area (the hydrologic basin) at high altitudes (Exhibit 1 

D, pg. 33).  This agrees with Figure 5 of the Demonstration which shows the Douglas Creek as 2 

the bedrock unit at the surface throughout much of the project area.  Holmes and Kimball state 3 

that recharge to the Douglas Creek aquifer in the southeastern Uinta Basin originates from 4 

precipitation on the outcrop area and from infiltration from streams (Exhibit D, pg. 34).  Holmes 5 

and Kimball describe general movement of water in the Douglas Creek aquifer from the recharge 6 

areas at high altitudes in the southeastern part of the basin north and northwest towards discharge 7 

areas along the Green and White Rivers, but also report that in the southern part of the basin 8 

where the aquifer is incised by deep, narrow canyons, some ground water probably moves 9 

toward discharge points at numerous springs in the canyon bottoms (Exhibit D. pg. 34).  Holmes 10 

and Kimball further state that ground water in the Douglas Creek aquifer is discharged by 11 

springs in the outcrop area of the aquifer (Exhibit D, pg. 34).  These statements regarding 12 

discharge are in agreement with the occurrence of numerous seeps and springs in the Douglas 13 

Creek shown in the Demonstration (Figures 5 and 7).  In sum, the information in the published 14 

literature is in complete agreement with what I stated in my direct testimony, and adds further 15 

support to the presence of shallow ground water at the site.  While the Douglas Creek aquifer 16 

may not be a continuous, regional aquifer as it is in the central or northern parts of the basin, the 17 

Douglas Creek Member none the less out crops in the project area and is a layer that receives 18 

recharge from precipitation, transmits ground water, and discharges to numerous springs in the 19 

southern part of the basin  20 

 21 

 22 

IV. FAILURE TO EVALUATE SEEPAGE OF WATER THROUGH THE TAILINGS  23 



18 

 1 

Q. DID USOS COMMENT ON YOUR TESTIMONY REGARDING THE WATER 2 

CONTENT OF THE TAILINGS? 3 

A. Yes, Bayer correctly pointed out that I failed to mention that the belt filtration and disk 4 

filtration processes rely on vacuum or pressure differential to remove water from the tailings. 5 

  6 

Q. IS THIS IN ANY WAY RELEVANT TO SEEPAGE OF WATER THROUGH THE 7 

TAILINGS? 8 

A. Absolutely not.  First, prior to the change of operations to use belt filtration and disk 9 

filtration, USOS reported the moisture content of the tailings as being between 10 and 20 percent 10 

(and that approximately 85 percent of the water would be removed.)  DWQ states that the 11 

dewatered tailings will have a moisture content of 15% and will be stored in a tailings handling 12 

area (Novak, pg. 12).  In other words, DWQ does not report a significant difference in the 13 

moisture content of the tailings as a result of the use of the belt or disk filters.  Second, this minor 14 

(if any) difference in the initial moisture content is irrelevant to the question of seepage of water 15 

through the tailings.    16 

 17 

Q. WOULD YOU PLEASE EXPLAIN FIELD CAPACITY AND WHY IS IT 18 

IMPORTANT TO THE ABILITY OF WATER TO PERCOLATE THROUGH THE 19 

TAILINGS? 20 

A. As I explained in my direct testimony, the tailings will be at or near field capacity.  Field 21 

capacity is the moisture or water content of a material that remains after excess water has drained 22 

away under gravitational forces.  It is the water content of the soil that remains in the pore space 23 
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bound to the soil particles.  The importance is that when a material, such as the tailings, is at field 1 

capacity, any additional water that is added to it will drain under gravity.  This is a necessary 2 

result because adding water to a soil at field capacity raises the water content above the field 3 

capacity and this additional water will drain until the water content once again reaches the field 4 

capacity.  Even with the use of disk or belt filtration, the tailings will be near field capacity.  In 5 

addition, Bayer reports that after the filtration process, the tailings will be placed in piles and that 6 

any water that drains from them will be collected and recycled (pg. 5).  Even assuming that the 7 

tailings are slightly below their field capacity when they are placed in the storage piles (no data 8 

exists in the record to support this assumption) any water added by USOS for dust control, or 9 

from precipitation will increase the moisture content.  Furthermore, even assuming that the 10 

tailings are still slightly below their field capacity when they are moved from the storage piles to 11 

their ultimate disposal in the pits or dumps (again no data exists in the record to support this 12 

assumption), the only effect of the slightly lower initial moisture content would be in the 13 

increased time it would take for infiltrating precipitation to raise the moisture content to field 14 

capacity, at which time leachate would drain from the tailings.  Seepage of water through the 15 

tailings in the dumps and pits will occur; it is just a matter of time.   16 

  17 

Q. WHAT IS THE IMPORTANCE OR RELEVANCE OF THE NUMERICAL VALUES 18 

OF WATER CONTENT THAT USOS REPORTS FOR THE TAILINGS? 19 

A. The actual moisture content of the tailings that are placed into the pits and dumps is only 20 

relevant with regard to how soon additional water from precipitation will percolate through the 21 

tailings.  As I explained in my direct testimony, “water will infiltrate through the tailings 22 

regardless of the moisture content when they are placed in the pits or dumps.  The only effect 23 
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moisture content has on this process is how long it will take for water to reach the bottom of the 1 

pits or dumps.  If the initial moisture content of the tailings is slightly below the field capacity, it 2 

will take longer for precipitation to percolate through them; conversely, if the initial moisture 3 

content of the tailings is at or above the field capacity, precipitation will percolate sooner.” 4 

  5 

Q. DID USOS COMMENT ON THE TAILINGS BEING “FREE DRAINING” 6 

A. Bayer (pg. 6) states that water will not drain from the tailings.  Bayer, however, confuses 7 

free draining (a soil property) with water draining from the tailings (a condition dependent on 8 

available water.)  As I stated in my direct testimony, “free draining” is a property of the soil, and 9 

describes the capacity for water to drain through the soil easily.  A soil can be free draining and 10 

not have water draining through it.  Water will drain through a “free draining” soil if there is 11 

enough available water.  Thus, regardless of the water content of the tailings while they are in the 12 

storage pile, or after they are placed in the dumps and pits, the tailings will have the capacity to 13 

drain and they are properly described as free draining.  In fact, DWQ states that any water 14 

draining from the tailings while they are in the storage pile will be captured for recycling 15 

(Novak, pg. 12).  This provides evidence that the tailings will have the capacity for water to drain 16 

easily, even after they pass through the belt and disk filters. 17 

 18 

Q. WHAT IS THE RELEVANCE OF THE TAILINGS BEING FREE DRAINING? 19 

A. It is significant for two reasons.  First, it is critical to understanding how water will 20 

migrate through the tailings once they are placed in the dumps and pits, and ultimately for the 21 

evaluation of the impacts of the seepage water on ground water.  Second, in its March 4, 2008 22 

Determination, DWQ listed four factors relevant for determining whether the proposed operation 23 
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will have a de minimis effect on ground water quality.   The third factor stated that “processed 1 

tailings will not be free-draining.…”  This statement is in error and DWQ could only have 2 

reached this conclusion by ignoring all the available evidence presented in the Record that the 3 

tailings will drain easily, or because DWQ does not understand the difference between a free-4 

draining material (one that has the capacity to drain freely), and one where all the water has 5 

drained to the point of being at or near field capacity.  Just because the tailings will have been 6 

drained to close to their field capacity does not mean that they are not free draining.  7 

Furthermore, as I discussed above, any additional water will easily drain from them because they 8 

have the capacity for this to occur. 9 

 10 

Q. WHAT DOES THE DEMONSTRATION STATE WITH REGARD TO THE 11 

POTENTIAL FOR SEEPAGE OF WATER THROUGH THE PITS AND DUMPS? 12 

A. The Demonstration states that “[b]ecause of the low rainfall in the area, breakthrough of 13 

infiltrating precipitation to the base of the pit waste deposits is not anticipated to occur.” (pg. 12) 14 

 15 

Q. IN YOUR OPINION, IS THIS CORRECT? 16 

A. Absolutely not.  In my direct testimony, I explained in detail the reasons why this 17 

assumption by USOS is not supported by any data or analyses, and that it also directly conflicts 18 

with information in published reports and other information in the Record.   19 

 20 

Q. DID USOS PROVIDE COMMENTS ON YOUR OPINION THAT SEEPAGE OF 21 

WATER THROUGH THE TAILINGS WILL OCCUR? 22 
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A. Bayer (pg. 6) claims that in my direct testimony I: 1) overlooked or disregarded the 1 

combined volume of tailings and overburden and their capacity to absorb excess water, and 2) 2 

ignored the effect of revegetation and resultant evapotranspiration in excess of precipitation.  3 

Bayer’s claims are without basis.  First, the volume of the tailings and overburden and their 4 

capacity to absorb excess water simply affects how long it will take for water to infiltrate through 5 

the tailings – a point I made clear in my direct testimony.  Second, as I explained in my direct 6 

testimony (and supported by references to published literature and field evidence), excess 7 

precipitation is sufficient under current conditions to infiltrate into the subsurface and recharge 8 

ground water and thus is sufficient to seep through the tailings and backfill material.   9 

 10 

Q. YOU STATED EARLIER IN YOUR TESTIMONY THAT DWQ’S ASSUMPTION 11 

THAT OPERATIONS WILL NOT GENERATE LEACHATE FROM THE TAILINGS IS 12 

UNSUPPORTED BY ANY ANALYSIS.  WOULD YOU PLEASE EXPLAIN THIS? 13 

A. USOS failed to conduct, and DWQ failed to require, an analysis of the seepage of water 14 

through the tailings in the dumps or pits.  Without analysis, there is no basis for the assumption 15 

that the operations will not generate leachate from the tailings. 16 

 17 

Q. ARE THERE ACCEPTED METHODS FOR CONDUCTING SUCH ANALYSES? 18 

A. There are computer programs designed specifically to evaluate seepage of precipitation 19 

through material placed in landfills and dumps.  One such program is the Hydrologic Evaluation 20 

of Landfill Performance (HELP) developed by the U.S. Army Corps of Engineers.  HELP is a 21 

hydrologic model for conducting water balance analysis of landfills, cover systems, and other 22 

solid waste containment facilities.  The model accepts weather, soil and design data, and uses 23 
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solution techniques that account for the effects of surface storage, snowmelt, runoff, infiltration, 1 

evapotranspiration, vegetative growth, soil moisture storage, and leakage through soil.  2 

  3 

Q. WHAT INFORMATION WOULD THE HELP PROGRAM PROVIDE? 4 

A. The program would conduct water balance calculations through various layers and can be 5 

tailored to input material properties and thicknesses in order to be specific to varying designs.  6 

As such, HELP could be used to evaluate the seepage of water through various layers of material 7 

in the dumps and backfilled pits.  Ultimately, the model provides a valuable result – the amount 8 

of water that seeps from the base of a dump or pit.  As I described in my direct testimony, this is 9 

the seepage water that will come into contact with the underlying soils and/or bedrock.  In fact, 10 

HELP could evaluate the seepage of water into these materials (inputs to the program) and, in the 11 

case of the dumps, determine whether the seepage water will infiltrate into the underlying 12 

geologic materials or will flow from the toe of the dumps and discharge to surface water. 13 

 14 

Q. ARE YOU AWARE OF ANY RECENT GROUND WATER PERMIT 15 

APPLICATIONS SUBMITTED TO DWQ THAT EVALUATED SEEPAGE OF 16 

PRECIPITATION WITH THE HELP PROGRAM? 17 

A. Yes, the Ground Water Permit Application submitted to DWQ by Red Leaf Resources on 18 

December 20, 2011 for its Southwest #1 Project contained an analysis of the infiltration and 19 

seepage of precipitation using the HELP program. 20 

 21 

Q. WHERE IS THE RED LEAF SOUTHWEST #1 PROJECT? 22 
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A. It is an oil shale project located in the southern Uinta Basin approximately 15 miles north 1 

of the PR Spring project site. 2 

 3 

Q. WOULD YOU SUMMARIZE THE RESULTS OF THE SEEPAGE ANALYSIS 4 

CONDUCTED FOR THE RED LEAF PROJECT USING THE HELP PROGRAM? 5 

A. The results of the analysis indicated that excess precipitation would infiltrate through a 1-6 

foot thick vegetated topsoil layer, a 2-foot thick overburden layer, and a 3-foot thick layer of a 7 

layer of bentonite amended soil with a permeability of 1x10
-7

 cm/sec. 8 

 9 

Q. BASED ON THESE RESULTS, DO YOU HAVE AN OPINION ON THE SEEPAGE 10 

OF EXCESS PRECIPITATION AT THE PR SPRING PROJECT SITE? 11 

A. The results indicate that in this area, there is enough excess precipitation to infiltrate 12 

through a layer of material that will have much less permeability than the tailings at the PR 13 

Spring project, and therefore, I conclude that there is sufficient excess precipitation to infiltrate 14 

through the tailings and into ground water. 15 

 16 

Q. IN YOUR OPINION, SHOULD USOS HAVE EVALUATED THE SEEPAGE OF 17 

WATER THROUGH THE TAILINGS USING THE HELP PROGRAM? 18 

A. Yes.  This program is designed specifically to analyze this very question, and it has been 19 

used by engineers for this purpose in support of a ground water permit application submitted to 20 

DWQ.  It is unclear why DWQ did not require the use of a generally accepted and commonly 21 

used methodology to evaluate seepage of water through the tailings at PR Spring.  Furthermore, 22 

DWQ is aware that the results of the seepage analyses for a nearby project indicate that there is 23 
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sufficient excess precipitation in this area for seepage to occur (acknowledging differences in the 1 

details of the two projects).  I would expect DWQ to apply this knowledge and question USOS’s 2 

assumption that seepage will not occur through the tailings at the PR Spring project and require 3 

USOS to conduct seepage analyses. 4 

 5 

 Q. DOES THIS CONCLUDE YOUR TESTIMONY FOR NOW? 6 

A. Yes. 7 

 8 

 9 

_____________________________________ 10 

Elliott W. Lips 11 

2241 E. Bendemere Circle 12 

Salt Lake City, Utah 84109 13 

(801) 599-2189 14 

elips@gbearthscience.com15 
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 8160 South Highland Drive  Sandy, Utah 84093 [P] 801.943.4144 [F] 801.942.1852 

 
 

M e m o r a n d u m 
To:  Barclay Cuthbert, Earth Energy Resources  

From:  Linda Matthews; authored by Ryan Clerico, JBR 

Date:  June 27, 2007 

Subject: Water Right 49-1567 on Earth Energy Lease – Spring Investigation 

 
JBR biologists Ryan Clerico and Marit Sawyer reviewed the area described in Karla 
Knoop’s memorandum dated 24 April 2007 regarding water right 49-1567, for the 
purposes of documenting the presence, flow rate, and wetland area surrounding a 
potential spring and/or seep. 
 
The area surrounding Earth Energy’s test site, located in the southeast ¼ of Section 
35, Township 15 South, Range 23 East (Salt Lake Base and Meridian) was thoroughly 
inspected for the presence of springs and/or seeps.  Water right 49-1567 is located 
approximately 700 feet north and 2,200 west of the southeast corner of Section 35 
(KK memo).  At the time of inspection, on 16 May 2007, no spring and/or seep was 
observed in the area; however, geology and slopes (less than 10%) in the general 
vicinity of the spring appeared consistent with the potential for the development of 
groundwater expression.  Slopes in the upper reaches of the basin were less then 
8% (as determined from the USGS PR Spring 7.5-minute map and generally 
confirmed in the field).  Vegetation within the upper basin consisted of serviceberry 
(Amelanchier spp.), oak (Quercus spp.), and mountain big sagebrush (Artemisia 
tridentata) shrubs, and a relatively substantial community of grasses and 
herbaceous growth.  Soils were generally dry throughout the area, although the 
quantity and diversity of grasses and herbs suggest that either relatively shallow 
groundwater or slow infiltration rates make water available for vegetative growth.  
A number of elk tracks and droppings were observed throughout the area.   
 
A drainage with a defined bed-and-bank section was observed descending the 
slope from the upper reaches of the basin immediately behind the Earth Energy 
test site.  Sand and small cobbles were observed in the bed, and high water mark 
in the form of bank nicks suggests that this drainage experiences intermittent 
and/or ephemeral flow, primarily in the form of surface runoff.  This drainage was 
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followed downslope to a slightly steeper section (approximately 10%), and then into 
a significantly steeper section (greater than 20%).  Within the steeper sections, the 
channel lost bed-and-bank definition due to rapid runoff rates.  Two small seepage 
locations were observed at the base of rock outcrops within the drainage, 
although flow was immeasurably small and did not persist for more than a few feet.  
The approximate location of these seeps is 4369542 North/645193 East (UTM Zone 12 
North, NAD 1983 Meters).  The drainage was followed approximately two-thirds of 
the way “downstream” towards the confluence with Main Canyon, and no other 
seepages were observed. 
 
It is possible that the spring/seep has dried up since the last field observation.  
Winter precipitation within the state of Utah has been substantially lower than that 
of years past, and the most recent precipitation recorded at the nearby Upper PR 
Canyon meteorological station was less than 0.10 inch on May 7, 2007 (University of 
Utah Department of Meteorology).  At the time of inspection, a total of 13.6 inches 
of accumulated precipitation had been recorded for Water Year 2007 at the East 
Willow Creek SNOTEL station (NRCS).  Seepage at the lower reaches of the 
drainage indicates that shallow groundwater is present in the area, and it is 
reasonable to assume that flow from a spring/seep may occur in the upper 
reaches of the basin during wetter periods of the year, or immediately following a 
precipitation event.  However, there was no indication that flow, seepage, and/or 
ground saturation has occurred in the upper reach recently. 
 
In regards to jurisdiction under the Section 404 of the Clean Water Act, it is unlikely 
that this spring/seep (and any wetlands surrounding it) would be considered 
jurisdictional.  In accordance with guidance provided in the United States 
Environmental Protection Agency (EPA) and U.S. Army Corps of Engineers (USACE) 
joint memorandum Clean Water Act Jurisdiction Following the U.S. Supreme Court’s 
Decision in Rapanos v. United States & Carabell v. United States dated 5 June 2007, 
the spring/seep, and any wetlands associated with it, would not likely be 
considered jurisdictional for two reasons.  First, based on the guidance, the 
agencies will generally not assert jurisdiction over erosional features, such as small 
washes characterized by low volume, infrequent, or short duration flow.  Second, 
the upper reach of the channel that was observed (a non-navigable tributary of 
Main Canyon that is not relatively permanent) lacks a significant nexus to 
navigable waters of the United States and/or a tie to interstate commerce.  While a 
portion of the upper reach of the drainage contains a short defined bed-and-bank 
section, that definition is lost in the steeper, downstream section before reaching 
Main Canyon.  Since the spring/seep could not be located, characteristics of 
vegetation, soils, and hydrology could not be fully evaluated; however, due the 
apparent ephemeral nature of the spring/seep, wetland characteristics may only 
be present during the wetter times of the year, or perhaps even only in wetter 
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years. No wetlands were observed within or adjacent to any portions of the 
drainage. 
 
According to the water right 49-1567 application, up to 4.5 gpm were requested for 
usage.  There was no evidence, based on ground saturation, drainage channel 
morphology, and vegetative communities, that flow at or near 4.5 gpm is present at 
the project site, either perennially or ephemerally. 
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According to the hydrograph, water levels fluctuated seasonally
during the period 1935-70, reflecting seasonal changes in ground-water
storage with little overall change from year to year. During 1971, how
ever, the water level in the well declined about 5 feet (1.5 m). Be
cause there was no known significant increase in ground-water withdraw
als in the area during that period, the decline must be attributed to a
change in ground-water recharge. There probably has been a decrease in
natural recharge owing to recent below normal precipitation in the area
(fig. 4), and there may have been a decrease in recharge from irriga
tion. The unconsolidated deposits in this area apparently receive some
recharge by seepage from canals and irrigated land. Probable changes in
irrigation diversions and practices in the area may have caused a reduc
tion of recharge from irrigation and resulting water-level decline in
the well.

Local year-to-year declines of water levels in consolidated rocks
in the northern Uinta Basin have been attributed to continued or in
creased ground-water withdrawals (Price and Arnow, 1974, p. C16). In
the northern Uinta Basin availability of water for recharge is much
greater than it is in the southern Uinta Basin. It seems reasonable,
therefore, to conclude that any local large-scale withdrawals of ground
water from consolidated rocks in the southern Uinta Basin would result
in a depletion of storage and a decline of water levels.

Discharge

Ground water is discharged from the southern Uinta Basin by seeps
and springs, evapotranspiration, diffuse seepage to the Green, White,
Duchesne, and Strawberry Rivers, and by wells. Some ground water may
move to the northern Uinta Basin in deep, confined aquifers which dip
northward into the northern Uinta Basin. Also, ground water might pos
sibly move along fault and gilsonite-dike zones that cross into the
northern Uinta Basin. However, no direct data exist to confirm such
movement to the northern Uinta Basin. It is most probable, therefore,
that ground water moving northward through the area (at least in the up
per 100 feet or 30.5 m of saturated rock) discharges by diffuse seepage
to the Strawberry, Duchesne, and White Rivers 0r their alluvial
deposits.

Seeps and springs.--Discharge of ground water through individual
seeps and springs in the southern Uinta Basin is estimated to be on the
order of 4,500 acre-feet (5.6 hm 3

) per year. Most of the springs and
seeps are above the 7,000-foot (2,134 m) altitude and are concentrated
mostly in the headwater areas of Avintaquin, Willow, and Bitter Creeks
(pl. 1). However, a number of springs, including those with the largest
yields, are at lower altitudes.

All springs known to have estimated or reported yields of more
than 100 gal/min (6 lis) and a representative sampling of springs with
smaller yields are listed in table 12. Assuming that the recorded
yields of the four large springs in table 12 approximate the annual av
erage yield of those springs, then they would have a total annual dis
charge of about 1,300 gal/min (82 l/s) or about 2,100 acre-feet (2.6
hm 3

) per year.

31



At least 270 springs are shown on the U.S. Geological Survey 7~'
and 15' topographic quadrangle maps of the southern Uinta Basin. Field
observations indicate that the maps show only about half of the springs
and seeps actually in the mapped area. Therefore, it is estimated that
there are at least 500 individual springs and seeps in the area. Of
these 500 springs and seeps, several have reported yields of as much as
60 gal/min (3.8 lis) (table 12), but most of the springs observed by the
writers had yields of 0.5 to 5 gal/min (0.03 to 0.32 lis). It is con
cluded from these observations that the average yield per spring is
about 3 gal/min (0.19 lis), and that total annual discharge from them
averages about 1,500 gal/min (95 lis) or about 2,400 acre-feet (3.0 hm 3

)

per year. This, plus the 2,100 acre-feet (3.0 hm 3
) per year from the

four large-yield springs, gives a total discharge from springs and seeps
of about 4,500 acre-feet (5.6 hm 3

) per year.

Some of the water from Stinking Springs, Camel Rocks Springs, and
several springs observed by Thomas (1952, p. 23) in Desolation Canyon
reaches the Strawberry and Green Rivers and leaves the area as stream
flow. Essentially all the water discharged by the other seeps and
springs in the southern Uinta Basin is consumed at or near the point of
discharge.

Evapotranspiration.--A large volume of ground water is consumed
annually by evapotranspiration in the southern Uinta Basin. Most of
this water is consumed by greasewood, saltcedar, and saltgrass along the
lower reaches of the perennial and larger intermittent streams. The
plants are all phreatophytes (water-loving plants that thrive on ground
water) that have a high salt tolerance. Under ideal growing conditions
and 100 percent plant density, greasewood may consume 2 feet (0.6 m) or
more of water annually, and saltcedar may consume as much as 9 feet (2.7
m) (Mower and Nace, 1957, p. 21, and Robinson, 1958, p. 75). The figure
for greasewood probably is representative for the southern Uinta Basin,
but the figure for saltcedar is somewhat high as it was obtained in a
warmer climatic zone with a longer growing season.

As noted earlier, these plants are the dominant vegetation along
the alluvial plains of the Green, White, and the lower Duchesne Rivers
and the larger streams that head in the southern Uinta Basin. Estimated
consumptive use of water in the southern Uinta Basin by these phreato
phytes ranges from about 1.5 to 3.5 feet (0.5 to 1.1 m) and totals about
204,000 acre-feet (252 hm 3

) per year (table 8). Although essentially
all the water consumed by phreatophytes along the flood plains of the
perennial streams (the first three groups in table 8) is ground water,
much of this water is derived from streamflow induced into the adjacent
alluvial aquifers by the pumping effect of the phreatophytes as shown in
figure 9 and discussed on pages 24-25. Because this water simply passes
through the aquifer to the plant roots at a relatively rapid rate, it
has not been regarded as a source of ground-water recharge in this re
port, nor is it counted as ground-water discharge by evapotranspiration.
However, some of the water consumed by phreatophytes is derived directly
from the ground-water system (from alluvium that would be saturated even
if the phreatophytes did not exist).
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February 18, 2011 
 
Layne Christensen 
17800 E. 22nd  Avenue. 
Aurora, CO  80011 
 
Attention:  Brian Dellett, Account Manager   By e-mail to: BWDellett@laynechristensen.com 
 
 
Re: Spring/Summer 2011 Core Drilling Program  -  Request for Quotation 
 
 
Dear Mr. Dellett:  
 
Earth Energy Resources Inc. (EER) is planning a spring/summer oil sand core drilling program on its PR Spring 
leases located on the East Tavaputs Plateau, approximately 70 miles south of Vernal Utah. Your company has 
been contacted and pre-qualified to carry out this work by our consultant geologist, Mr. Gerald (Jerry) Park, from 
Salt Lake City.  If your company is interested in performing this work, please submit to the undersigned (via e-
mailed pdf copies of your standard bid form) by the requested date and time, a comprehensive list of requested 
rates and prices on a footage contract basis for the work described below. EER will contact the company(s) with 
the most attractive proposal and and arrange a pre-award meeting where terms and conditions will be finalized, 
any outstanding questions answered and mobilization details tentatively arranged. 
 
At this point in time, drill rig mobilization is planned for early May 2011 or shortly thereafter if roads and terrain 
have not dried sufficiently following the spring thaw. Drill pads and access trails will be prepared by a local oilfield  
construction contractor.  

 
Scope of Work: (refer to attached  2001 Coring Program Map) 

 Program:  145 HQ, air-drilled core holes in the Green River Formation (Douglas Creek Member) 
- 57 hole 400 ft. spaced program (over ~160 acre initial mine plan area) 
- 88 hole 40 acre spaced program (over ~4,000 acres) 

 Depth:  220 - 300 ft. 

 Core:  2.5 in. dia. recovered in standard 10 ft. core barrel  

  
Geology: 

 The Douglas Creek Member of the Green River Formation is comprised of sedimentary rocks including 
sandstone, siltstone, shale, mudstone, and limestone.  The sandstone is cemented with bitumen and 
calcite; the rock is generally not hard, but tough, drills well, and is competent.     

 Ground water if present is perched, or possibly connate; there are no aquifers present within the depth 
range we are working. 

 Due to the oxidized nature of the bitumen, associated gas is not expected to be encountered. 
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Logistics: 

 Location from Vernal, Utah:  travel westerly on Highway 40, 13 mi. to junction State Highway 88; go south 
18 mi. to Ouray; continue south on County road 2810 55 mi. to PR Spring/Earth Energy Resources 
Project area.  The project area is also accessible from Interstate 70, 3.5 mi. west of the Utah-Colorado 
state line, or northeast of Harley Dome through Hay and San Arroyo canyons. This route is the shortest, 
however the climb for heavy equipment is rigorous and not feasible in wet or snowy weather. (Refer to 
attached Location Map) 

 Closest hospital and helicopter service is Grand Junction, CO; Vernal, UT is a close second. 

 Operations are centered around a room and board camp provided by EER. Accommodation for rig crews 
will be based on double occupancy rooms with shared washroom facilities. 

 Work schedule:  two rigs operating 24/7 with crew rotation on 10/4 work/rest cycle  (other scheduling can 
be considered). 

 Working distances from camp range from 1/8 mi. to 3.5 mi. 

 Rig water provided in 400 bbl tanks at site by Owner. Air compressors available for rent in Vernal. 

 Owner will provide site for Contractor’s fuel dump, supplies and equipment. 

 Drill sites, and access roads, level, rough-cut, preferably left with some roots and rock for ease of 
reclamation, provided by Owner. 

 Utilities in the area are limited to a buried gas gathering pipeline and a number of producing gas wells. No 
drilling will take place close to the pipeline route or existing producing gas well sites.  

 
Drilling Operations: 

 Owner requires 90+% core recovery from initial core point to T.D. of hole at contact with formation 
underlying deepest oil sand bed. Owner’s geologist will establish initial core point depth for all holes. 
Overburden depth ranges from zero(outcrop) to approximately 60 ft. 

 Owner requires driller to record presence, depth and interval of any artesian or obvious water bearing 
formations. 

 Gas is not expected to be encountered therefore a BoP or gas diverter/blooey line is not required as part 
of the rig equipment however a functioning gas detector must be in place at an appropriate location near 
the drill stem. 

 Air, mist, and foam are preferred drilling fluids. Owner would like to minimize use of water for drilling as 
the haul distance from nearest surface source is prohibitive.  However, high core recovery is paramount, 
and good fluid flow (air, mist or foam) is necessary.  These alternative coring fluids have not been tested 
at this site.  Recent air coring in somewhat similar rocks at another location significantly improved coring 
rates. Rock conditions should direct the fluid used and Contractor shall be prepared to drill with any of the 
above combinations, up to and including conventional water-based drilling mud if necessary. 

 EER personnel will run an electric log with drill on hole and then driller will plug hole after logging is 
completed. This routine may be modified for practical reasons. 

 Cuttings to be returned to hole, or buried and/or if water is present. Slurry to be captured in small, parallel 
backhoe pits provided (and closed) by Owner. 
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Drilling Equipment & Material Costs: 

 Contractor shall supply two fully equipped purpose-built coring rigs, crewed as specified (incl. crew truck), 
all drill pipe, casing, bits, collars, core barrel assemblies, and all other required tooling, all as part of the 
quoted “per foot drilled” cost.  

 Contractor shall provide and quote hourly or day rates for single axle water trucks to support each drilling 
rig as required. 

 Contractor shall supply and quote prices for consumable items including but limited to: mud, foam, LCM’s, 
bentonite pellets, cardboard core boxes, etc. 

 Quoted prices shall also include hourly rates for rig moves (when not drilling), stand-by rates for weather 
or Owner-caused delays, crew travel time, and lump sums for mobilization to and de-mobilization from the 
work site. 

 

Safety and Insurance: 

 Contractor shall state his Lost Time Accident and Recordable Injury frequency rates in his proposal for the 
current year and previous 3 years. 

 Contactor shall include copy of his Safety Policy Statement with proposal submission. Copy of full safety 
program to be provided by successful bidder at time of contract award. 

 Contractor to have all insurance coverages in place that are required by Owner. Contactor shall list 
insurance coverages currently in force or coverage that is proposed to be in force during period work is 
performed. 

 
 

Due date/time for receipt of proposals is:  Noon, March 7, 2011.  
 
Should you require further clarification or have any questions concerning this work, please do not hesitate to 
contact the undersigned in Calgary at O: 403-233-9366 X2, C: 403-473-8995 or by e-mail at:  
tim.wall@earthenergyresources.com .  You may also contact Mr. Jerry Park in Salt Lake City  at O: 801-733-
7079, C: 801-699-8332 or by e-mail at:  parkgeol@sisna.com.  Thank you for your proposal. 
 
 
Yours very truly, 
Earth Energy Resources Inc. 
 
 
 
T.J.(Tim) Wall 
Vice President, Engineering 
 
 
/attach. 
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HOLMES AND KIMBALL, 1987 
(TITLE PAGE AND EXCERPTS ONLY,  
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Exposure and Risk Assessment on Lower Risk Pesticide Chemicals 

D-Limonene 

Prepared by 

Special Review and Reregistration Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
1801 South Bell Street 
Arlington, VA 22202 



Background: 

This document represents the Lower Risk Pesticide Chemical Focus Group’s (LRPCFG) Tolerance 
Reassessment Eligibility Decision (TRED) on d-limonene.  This assessment summarizes the available 
information on the use, physical/chemical properties, toxicological effects, exposure profiles, and 
environmental fate and ecotoxicity for d-limonene.  In performing this assessment, EPA has utilized 
reviews previously performed by EPA and the World Health Organization (WHO).  The Agency did not 
review any data in association with this assessment. 

In September 1994, a Registration Eligibility Decision (RED) document was issued for d-limonene and a 
tolerance exemption has also been granted for its use as an inert ingredient as a solvent or a fragrance in 
pesticide formulations.  The purpose of this TRED document is to reassess the exemptions from the 
requirement of a tolerance for residues of this chemical when used as an active ingredient and an inert 
ingredient in pesticide formulations.  Because the original d-limonene RED was issued in September 
1994, prior to the development of the Food Quality Protection Act (FQPA) in August 1996, tolerances 
also need to be reassessed to meet the FQPA standard.  The Agency has considered any new data 
generated after the tolerance exemption was issued, new Agency guidance or other federal regulations, as 
well as previously available information in this assessment.  The Agency was assisted in the preparation 
of parts of this document by its contractor Versar. 

I. Executive Summary: 

d-Limonene has a lemon-like flavor and smell, and occurs naturally in citrus and certain fruits, 
vegetables, meats and spices.  d-Limonene is used as both an active and inert ingredient in pesticide 
products, and as an ingredient in food products, soaps, and perfumes.  As an active ingredient, it is used 
as an insecticide, insect repellent, and animal (dog and cat) repellent.  As a pesticide inert ingredient is 
used as a solvent or fragrance. It is also found in consumer products such as certain foods, soaps, and 
perfumes.  FDA considers d-limonene to be GRAS as a food additive when used as a synthetic flavoring 
substance and adjuvant (21CFR 182.60). d-Limonene is not registered for food or feed crop uses as an 
active ingredient, but can be used on compost and manure.    

In conducting risk assessments, an oral LOAEL of 400 mg/kg-bw/day was used for the short-term 
exposure scenarios, while an oral NOAEL of 150 mg/kg-bw/day was used for the long-term exposure 
scenarios. Since the short-term toxicity endpoint is based on an LOAEL, an additional safety factor of 
3X was applied to the Margin of Exposure (MOE) of 100. Thus, an MOE of 300 is of concern for the 
short-term exposure scenarios.  For long-term exposures, an additional safety factor was not necessary, 
so the MOE of concern is 100. 

For products containing d-limonene as an active ingredient, exposure scenarios were chosen based on the 
anticipated use patterns and current labeling for d-limonene pesticide products.  Application rates were 
also estimated based on information provided on the product labels.  Calculated MOEs ranged from a 
low of 81 for the application of pet dips to a high of 7,300 for the application of liquid pesticides with a 
watering can. For products containing d-limonene as an inert ingredient, the Pesticide Inert Risk 
Assessment Tool (PIRAT, test version) was used to estimate handler dermal and inhalation exposure.  It 
was assumed that exposure would be to pressurized liquid, ready-to-use liquid, and emulsifiable and 
soluble concentrate formulations, all of which may contain inert ingredients used as fragrances. 
Calculated MOEs ranged from a low of 420 for ready-to-use outdoor paints/stains that are applied by 
airless sprayer to a high of 3,300,000 for emulsifiable concentrates applied using a backpack sprayer.  To 
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examine exposure to d-limonene through the use of products such as general purpose cleaners and 
aerosol spray cans, the Consumer Exposure Module (CEM) was used. 

In this assessment, the only exposure scenario that exceeded the Agency’s level of concern was the use of 
pet dips with d-limonene as an active ingredient (MOE of 81).  However, several factors need to be 
considered when interpreting this MOE, including: (1) the uncertainties associated with the assessment 
as outlined in the OPP Health Effects Division’s Standard Operating Procedures (SOP) for Residential 
Exposure Assessments, (2) a multi-day continuously dosing endpoint was compared to a pet dip scenario 
for which the Agency believes that it is most likely that there will only be a single event exposure for less 
than an hour's duration, (3) the dermal absorption rate for this assessment is assumed to be 100% of the 
oral , which may be conservative for this particular chemical, and (4) on the label in question, there is a 
specific recommendation that users wear rubber gloves while performing the pet dip activity. The 
Agency does not require personal protective equipment for residential use labels, but the Agency also 
does not typically request that registrants remove PPE from their existing labels, when the use of such 
PPE is health protective for users. Taken together, these factors make a strong case that the resulting 
estimate significantly overestimate exposures and risks for this pet dip scenario. 

For chronic dietary assessments, a NOAEL of 150 mg/kg-bw/d was selected, based on an 103-week oral 
gavage study in the male rat.  For all populations addressed, the MOEs for d-limonene were greater than 
the MOE of concern of 100. 

In terms of environmental exposures, studies have been performed on both the technical form of d-
limonene and the formulated products and have been shown to be practically nontoxic or slightly toxic to 
birds, fish and invertebrates. 

II. Use Information: 

d-Limonene occurs naturally in citrus and certain fruits, vegetables, meats and spices. It has a lemon-like 
flavor and smell, and is used as both an active and inert ingredient in various products.  As an active 
ingredient, it is used as an insecticide, insect repellent, and animal (dog and cat) repellent.  As a pesticide 
inert ingredient is used as a solvent or fragrance. It is also found in consumer products such as certain 
foods, soaps, and perfumes.  FDA considers d-limonene to be GRAS as a food additive when used as a 
synthetic flavoring substance and adjuvant (21CFR 182.60).  d-Limonene is not registered for food or 
feed crop uses as an active ingredient, but can be used on compost and manure.    

The tolerance exemptions being reassessed in this document, with the respective citation in the Code of 
Federal Regulations (CFR), and the use patterns as an active and inert ingredient are listed in Table 1.  
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Table 1. Tolerance Exemptions Being Reassessed in this Document 

Tolerance 
Exemption 
Expression 

CAS No. 40 CFR PC 
Code Use Pattern List 

Classification 

Active ingredient 

Used in insect-repellent 

180.539 079701 tablecloths and in insect-
repellent strips used in food or NA 

d-Limonene 5989-27-5 feed-handling establishments 

Inert Ingredient 

180.910 and 180.930 (formerly 
180.1001(c) and (e))a, b 879701 “Solvent, fragrance” 4Bc 

a Residues listed in 40 CFR 180.910 are exempt from a tolerance when used as inert ingredients in pesticide formulations applied to growing 
crops or to raw agricultural commodities after harvest and those listed in 40 CFR 180.930 are exempt from a tolerance when used as inert 
ingredients in pesticide formulations applied to animals. 
b In both sections, the inert ingredient is listed as “d-Limonene (CAS Reg. No. 5989-27-5)”. 
c Inert ingredients are categorized into four lists as described in the 1987 and 1989 Policy Statements.  List 4B inert ingredients are those inerts 
for which EPA has sufficient information to reasonably conclude that the current use pattern in pesticide products will not adversely affect 
public health or the environment. 

III. Regulatory Background 

The World Health Organization published a document in 1993 summarizing safety data on select food 
additives and naturally occurring toxicants (including d-limonene) reviewed by the Joint FAO/WHO 
Expert Committee on Food Additives (JECFA) (WHO, 1993).  Based on information from various 
studies, the JECFA utilized data on reduced body weights in male rats to establish an acceptable daily 
intake of 0-1.5 mg/kg body weight for d-limonene.  The committee concluded, however, that only a small 
proportion of total intake would likely be from direct additive use and therefore restricted food additive 
intake to 0.075 mg/kg body weight/day.  Note that in a subsequent report (WHO, 1998), a later panel 
“withdrew the existing acceptable daily intake ... and in its place allocated “not specified”.” 

In 1994, a Reregistration Eligibility Decision (RED) document was issued by EPA to ensure that as an 
active ingredient Limonene can be used without posing unreasonable risks to human health or the 
environment.  (Note that the RED was written on “Limonene” and lists a CAS number of 138-86-3, 
which is actually the CAS number for "-limonene, although the RED indicates the “Trade and Other 
Names” is d-limonene.  Thus, this TRED is intended to be for the CAS number 5989-27-5, which is the 
CAS Registry No. actually assigned for d-limonene.)  Both human health and environmental risk 
assessments were performed.  The RED reported that dietary exposure to limonene was not a concern, 
and that exposure through the use of insecticide sprays or animal repellent granules could result in skin 
irritation/sensitization or eye irritation.  The RED also reported that there would be minimal risks to 
birds, mammals and aquatic species from exposure to limonene (EPA, 1994). 

In 1998, a Concise International Chemical Assessment Document (CICAD) on limonene (d-limonene, l-
limonene, and d/l-limonene) was prepared by the International Programme on Chemical Safety [a 
cooperative program of the World Health Organization (WHO), the International Labour Organization, 
and the United Nations Environment Programme].  The CICAD was based primarily on a review 
prepared in 1993 for the Nordic Expert Group, as well as a review performed under the Nordic Council 
of Ministers, a preliminary, non peer-reviewed information source on environmental exposure and 
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effects, and database searches covering the years 1993-1995.  Limonene was reported to be a skin irritant 
in both animals and humans and the liver was reported to be the “critical organ” in animals, that is, the 
primary target organ most likely to show adverse effects.  The report concluded that “food is believed to 
be the principal source of exposure (96%) to limonene; the contribution from ambient air is 
approximately 4%. The dermal uptake of limonene has not been estimated.”  To determine a tolerable 
intake for humans, data from a 13-week oral-gavage study in the male rat which showed increased 
relative liver weights was utilized, and a guidance value for ingestion was calculated to be 0.1 mg/kg 
body weight/day (WHO, 1998).   

d-Limonene was included in a report submitted to the EPA HPV Challenge Program by the Flavor and 
Fragrance High Production Volume Chemical Consortia (The Terpene Consortium, 2002).  HPV 
chemicals are those that are manufactured or imported into the U.S. in production volumes greater than 
one million pounds per year.  The HPV Challenge Program is a voluntary partnership between industry, 
environmental groups, and the EPA which invites chemical manufacturers and importers to provide basic 
hazard data on the HPV chemicals they produce/import.  The goal of this program is to facilitate the 
public’s right-to-know about the potential hazards of chemicals found in their environment, their homes, 
their workplace, and in consumer products. 

IV. Physical/Chemical Properties: 

The physical and chemical properties of d-limonene are provided in Table 2. 

Table 2. Physical/Chemical Properties of d-Limonene 

Structure 

References: 
NIOSH, 2001; 

WHO, 1998 

Molecular formula C10H16 

Molecular weight 136.2 g/mole 

Physical state colorless liquid, with characteristic mild citrus odor 

Melting point -75 °°C 

Boiling point 176 °C 

Solubility in water 13.8 mg/L at 25oC 

pH Not applicable 

Density/Specific Gravity 0.84 g/mL 

Vapor Density Relative vapor density = 4.7 (air = 1) 

Vapor Pressure 0.4 kPa at 14.4oC; 2 mm Hg at 20oC 

Estimated Octanol/Water Coefficient log Kow:  4.2 

Dissociation Constant Not applicable 

Estimated Henry’s Law constant 34.8 kPa m3/mol at 25oC 

Estimated Soil Sorption Coefficient (likely to sorb based on log P) 
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V. Hazard Assessment: 

Key toxicological data for d-limonene are provided in Table 3.  These data were obtained from published 
studies in peer reviewed journals summarized in two WHO documents (WHO, 1993; 1998).  Data cited 
in the initial tolerance exemption were previously reviewed by the Agency in the 1994 RED. 

Table 3. Summary of Toxicity Data for d-Limonene 

Acute Toxicity 

Test Species Route of Administration/ 
Doses Results Reference 

Oral LD50 

Mouse Oral 
5600 mg/kg (M) 

WHO, 1993 
6600 mg/kg (F) 

Rat Oral 
4400 mg/kg (M) 

5100 mg/kg (F) 

Dermal LD50 Rabbit Dermal >5000 mg/kg WHO, 1998 

Inhalation 
LC50 

Studies on the acute inhalation of d-limonene in laboratory animals have not been identified. 

Eye Irritation Rabbits Eye instillation Irritation to eyes observed WHO, 1998 

Dermal 
Irritation 

Guinea pigs 

Dermal contact 

Moderate (guinea pigs) 
WHO, 1998 

Rabbits Low (rabbits) 

Rat Irritant at high concentrations RED, 1994 

Dermal 
Sensitization 

Guinea pigs 

May cause dermal sensitization RED, 1994 

Freund’s Complete Adjuvant 
assay 

d-Limonene in unoxidized form did not 
cause sensitization, but its air-oxidized 

products found to be potent contact 
allergens 

WHO, 1998 

Subchronic and Chronic Toxicity

16-day oral Mice 
Oral-gavage: 

0, 413, 825, 1650, 3300, 
6600 mg/kg-bw/d 

NOAEL: 1650 mg/kg-bw/d 
LOAEL: 3300 mg/kg-bw/d 

Deaths at 3300 and 6600 mg/kg-bw/d, but 
no compound-related clinical signs 

observed in mice in 1650 mg/kg-bw dose 
group that lived to end of dosing, plus no 
compound-related histopathologic effects 

(NTP, 1990) 

WHO, 1993, 
1998 

13-week oral Mice 

Oral-gavage: 
0, 125, 250, 500, 1000, 

2000 mg/kg-bw/d 

NOAEL: 500 mg/kg-bw/d 
LOAEL: 1000 mg/kg-bw/d 

Reduced body weights and death, plus 
rough hair coats and decreased activity 

(NTP, 1990) 

WHO, 1993, 
1998 
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Test Species Route of Administration/ 
Doses Results Reference 

103-week oral Mice 

Oral-gavage: 
Males: 0, 250, and 500 

mg/kg-bw/d; 
Females:  0, 500, 1000 

mg/kg-bw/d 

NOAEL: 250 mg/kg-bw/d (male) 
500 mg/kg-bw/d (female) 

LOAEL: 500 mg/kg-bw/d (male) 
1000 mg/kg-bw/d (female) 

In males dosed at 500 mg/kg-bw/d, livers 
exhibited presence of cells with abnormal 
numbers of nuclei and cytomegaly.  (In 

males dosed at 250 mg/kg-bw/day, lowest 
dose tested, reduced survival, but not 
deemed by NTP to be dose-related.) 

In females, decreased survival and lower 
body weights (5 - 15%) in highest dose 

tested, 1000 mg/kg-bw, but no treatment 
related clinical signs at any dose tested 

(NTP, 1990) 

WHO, 1993, 
1998 

16-day oral Rats 
Oral-gavage: 

0, 413, 825, 1650, 3300, 
6600 mg/kg-bw/d 

NOAEL: 1650 mg/kg-bw/d 
LOAEL: 3300 mg/kg-bw/d

 Deaths at 3300 and 6600 mg/kg-bw/d, but 
no clinical signs in 1650 mg/kg-bw dose 
group or lower, and no compound-related 
histopathological effects seen in any rats 

(NTP, 1990) 

WHO, 1993, 
1998 

26-day oral Rats 
(males only) 

Oral-gavage: 
0, 75, 150, 300 mg/kg-bw/d 

NOAEL: undetermined (kidney) 
150 mg/kg-bw/d (liver) 

LOAEL: 75 mg/kg-bw/d (kidney) 
300 mg/kg-bw/d (liver) 

At lowest dose tested, effects on kidneys of 
male rats, even after only 6 days; in 

addition, increased relative kidney and liver 
weights, even after 6 days, measured in 300 

mg/kg-bw/d dosed group, but not in 150 
mg/kg-bw/d group; in light microscopy, 

kidneys showed dose-related hyaline 
droplet formation, as well as granular casts 

in outer zone of medulla and chronic 
nephrosis, but no evident alterations 

observed in liver sections, even at highest 
dose tested 

(Kanerva et al., 1987) 

WHO, 1993, 
1998 

30-day oral Rats 
(males only) 

Oral-gavage: 
400 mg/kg-bw/d 

LOAEL: 400 mg/kg-bw/d (males only)
 At only dose tested, 20-30% increase in 

amount and activity of different liver 
enzymes, increase in relative liver weight, 

and decrease in cholesterol levels; no 
histopathological examinations conducted 

(Ariyoshi et al., 1975) 

WHO, 1998 
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Test Species Route of Administration/ 
Doses Results Reference 

13-week oral Rats 
(males only) 

Oral-gavage: 
0, 2, 5, 10, 30, 75 

mg/kg-bw/d 

NOAEL: 5 mg/kg-bw/d (kidney) 
30 mg/kg-bw/d (liver) 

LOAEL: 30 mg/kg-bw/d (kidney) 
75 mg/kg-bw/d (liver) 

For kidneys, “incidence and severity of 
these lesions increased slightly at 10 mg d-

limonene/kg body weight although ... a 
clear 91-day lowest-observable effect 

(LOEL) was produced at 30 mg d-limonene 
kg body weight (P < 0.01)”. 

For liver, no differences in absolute liver 
weights, and increase in relative liver 

weights statistically significant only at 75 
mg/kg-bw/d, but no histopathological 
effects observed (Webb et al., 1989) 

WHO, 1993, 
1998 

13-week oral Rats 
Oral-gavage 

0, 150, 300, 600, 1200, 
2400 mg/kg-bw/d 

NOAEL: undetermined in male 
600 mg/kg-bw/d in female 

LOAEL: 150 mg/kg-bw/d in male 
1200 mg/kg-bw/d in female 

In males, kidneys showed nephropathy at 
all doses, with severity dose related. 

In females, at 1200 mg/kg-bw, rough hair 
coats, lethargy, and excessive lacrimation 

(NTP, 1990) 

WHO, 1993, 
1998 

103-week oral Rats 

Oral-gavage 
Males: 0, 75, and 150 

mg/kg-bw/d; 
Females:  0, 300, 600 

mg/kg-bw/d 

NOAEL: undetermined (male; kidney) 
150 mg/kg-bw/d (male; other than kidney, 
no adverse effects at highest dose tested) 

300 mg/kg/bw/d in female 
LOAEL: 75 mg/kg-bw/d (male: kidney) 

undetermined (male; other than kidney, no 
other adverse effects at highest dose tested) 

600 mg/kg-bw/d in female 
In males, effects in kidneys included dose-

related increases in incidences of 
mineralization and epithelial hyperplasia, 
even at lowest dose tested; however, no 
other significant adverse effects were 

observed by NTP in males dosed at 150 
mg/kg-bw/d, other than on kidneys. 

In females, at 600 mg/kg-bw/d, reduced 
survival, but no adverse effects in low dose 

group, 300 mg/kg-bw/day (NTP, 1990) 

WHO, 1993, 
1998 

Toxicity to the Kidney of Male Rats: 

Note that the WHO CICAD report (1998) listed a “NOEL” of 5 mg/kg-bw/day, based on pathological 
formation of granular casts at the outer zone of the renal medulla, from a 13-week oral-gavage study in 
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the rat which tested males only (Webb et al., 1989).  This would appear to represent the lowest NOAEL 
for d-limonene, but the authors of that study (Webb et al., 1989) had indicated that “since the syndrome 
is dependent on the presence of that alpha2µ-globulin [in male rats], species such as humans, mice, dogs, 
and guinea-pigs that do not produce this renal protein will probably not develop this specific toxicity 
following exposure to hydrocarbons like d-limonene,” and further that “this toxicity may not be 
predictive of a similar response in humans.”  The EPA Risk Assessment Forum (1991) compiled an 
extensive review of the results of many repeat dosing studies of various chemicals in the male rat, 
including d-limonene, and similarly concluded that “since humans appear to be more like other 
laboratory animals than the male rat, in this special situation, the male rat is not a good model for 
assessing human risk.”  Thus, the risk assessments in this TRED will not further consider the data 
obtained from repeat dosing studies causing effects in the kidney of the male rat. 

Other Toxic Effects in Oral Exposure Studies with d-Limonene, including to the Liver: 

In addition to effects on the kidney of male rats, Webb et al. (1989) reported effects on the liver.  Data 
from this 91-day subchronic study showed increased relative liver weights and relative kidney weights to 
be statistically significantly at 75 mg/kg-bw/d, relative to total body weights, although there were no 
statistically significant increases in absolute weights of either the liver or the kidney.  Based on the 
information reviewed above by the EPA Risk Assessment Forum (1991), the effects on the kidney of the 
male rat are not considered further.  However, the WHO CICAD report (1998) did utilize the increase in 
relative liver weights from the Webb et al. (1989) study to calculate a tolerable intake, but that report 
utilized a NOEL of “10 mg/kg-bw/d” of d-limonene, and inferred that the d-limonene “caused increased 
relative liver weight at 30 and 75 mg/kg body weight per day.”  However, the increased relative liver 
weight was not found to be statistically significant at 30 mg/kg-bw/d, with the relative liver weights 
being only 4.4% greater than the control, while 75 mg/kg-bw/d was statistically significant, but still only 
8.3% greater than the controls. While Webb et al. (1989) did not identify a specific NOEL or NOAEL, 
their paper stressed that there were no treatment-related changes during the in-life 91-day dosing period; 
moreover, the incidence and type of gross pathological lesions observed at necropsy, and the cumulative 
body weight gains, feed consumption, and food efficiency for treated males did not differ from control 
males.  In addition, the light microscopic evaluation of liver tissue sections stained with haematoxylin 
and eosin of the treated male rats revealed no histopathological changes despite the increased relative 
weights of the liver. Webb et al. (1989) postulated that since the increased relative liver weights were 
unaccompanied by any changes that could observed using light microscopy, it was likely that microsomal 
induction had occurred, since mixed function oxidase activity was known to increase in the rat liver 
following exposure to many of the volatile hydrocarbons. 

An earlier d-limonene gavage dosing study in the male rat was conducted over a shorter dosing period, 26 
days, and also achieved statistical significance of increased relative liver weights, but at a dose level of 
300 mg/kg-bw/d, and did not find statistically significant increases at 150 mg/kg-bw/d (Kanerva et al., 
1987). The statistically significant effects were noted in relative liver weights after only 6 days of 
dosing, with the differences being even more pronounced after 26 days of dosing in the male rat; 
however, note that even after 26 days of dosing, there were no statistically significant differences 
between the male rats dosed at 150 mg/kg-bw/d and the male rats in the control.  In addition, microscopic 
examination of liver sections revealed no differences between the vehicle control (corn oil) and male rats 
which had been dosed with d-limonene at either treatment level, thus Kanerva et al. (1987) also 
concluded that the increased relative liver weights “were considered to be a probable reflection of 
microsomal induction, since it is known that certain volatile hydrocarbons will increase mixed function 
oxidase in the rat.” 
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While the WHO CICAD report (1998) utilized a “NOEL” of 10 mg/kg-bw/d, based on increased relative 
liver weight data from Webb et al. (1989), an earlier WHO report (1993) had reviewed the data from that 
study, Ariyoshi et al. (1975), Kanerva et a. (1987), and the NTP (1990) study, and WHO (1993) had not 
selected the relative liver weight data from Webb et al. (1989) as the key toxic endpoint.  Although the 
NTP (1990) did not report data for liver weights, the WHO (1993) document evaluated the data for the 
effects on the liver in both the rat and mouse, and discussed the clinical chemistry data for the liver 
effects reported by Ariyoshi et al. (1975), and then concluded the following: “although liver lesions were 
not associated with the administration of d-limonene in a 2-year study in rats (doses up to 150 mg/kg 
bw/day for males; doses up to 600 mg/kg bw/day for females), a daily gavage dose of 500 mg 
d-limonene/kg bw/day for 2 years was associated with an increased incidence of multinucleated liver 
hepatocytes and cytomegaly in male mice.  The NOEL for these effects was 250 mg/kg bw/day 
administered by gavage to male mice for 2 years.”  Note that this NOEL for the male mouse cited in 
WHO (1993) is approximately 25 times higher than the 10 mg/kg-bw/d based on increased relative liver 
weights in the male rat that was selected by WHO (1998) to calculate the tolerable intake for humans. 
Note also that the NTP study did not specifically report any other adverse effects, other that those 
associated with the effects noted in the kidneys, and especially did not identify any adverse effects to the 
liver, which the WHO documents have identified as the critical organ, including at 150 mg/kg-bw/d, the 
high dose tested in male rats over the 2-year gavage study. 

The OPP HED TOXicology Science Advisory Council (TOXSAC) prepared a guidance document 
concerning hepatocellular hypertrophy on October 21, 2002, HED Guidance Document # G0201.  This 
document describes a weight-of-evidence approach to characterizing toxicity to the liver when results of 
studies show an increase in liver size/weight, which results from an increase in the size of liver 
parenchymal cells.  This is usually an indicator something has changed in the cell, but may not be an 
adverse effect, but rather only that xenobiotic exposures are causing an increased metabolic response, 
resulting in the induction of the metabolic enzymes.  From these studies, corroborating evidence of 
toxicity is obtained from clinical chemistry and or histopathology.  “Therefore, the dose with only 
hepatocellular hypertrophy and/or liver size/weight changes should be considered the study No-
Observable-Adverse-Effect-Level (NOAEL). The Lowest-Observable-Adverse-Effect-Level (LOAEL) 
for the study should be the dose which elicits actual hepatotoxicity characterized by toxicologically 
significant changes in parameters such as clinical chemistry and/or histopathology.”  Clearly the Kanerva 
et al. (1987) and Webb et al. (1989) studies showed increased relative liver weights, although not 
absolute liver weights, but in each study, microscopic examination did not reveal any histopathological 
changes. While neither of these studies evaluated the clinical chemistry parameters identified in the 
HED Guidance Document # G0201, the effects at 26 days reported by Kanerva et al. (1987) for the male 
rat were at doses higher than those tested for 2 years by NTP (300 vs 150 mg/kg-bw/d, respectively), and 
the NTP study did not report any apparent effects on the liver.  Moreover, the increased relative liver 
weights reported by Webb et al. (1989) after 13 weeks were statistically significant at 75 mg/kg-bw/d, 
but were only 8.3% higher than those in the controls.  Note also that the Kanerva et al. (1987) study only 
utilized 5 male rats per dose group, while the Webb et al. (1989) utilized more, only 10 male rats were 
tested for the full 91-day dosing period, whereas the NTP study (1990) utilized 50 rats/dose group/sex, 
providing an additional data quality aspect to this latter study.  Note also that while the NTP study (1990) 
also reported adverse effects in the liver of male mice at 500 mg/kg-bw/d, specifically cells with 
abnormal numbers of nuclei and cytomegaly, the no effects were noted in the livers of female rats at 
doses of 600 mg/kg-bw/d, or in the livers of female mice at 1000 mg/kg-bw/d. 

Thus, the critical toxicological endpoint for characterizing the effects of d-limonene would not be the 
effects of d-limonene on the kidney of the male rat.  Instead, this assessment will focus on the liver, but 
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not on data showing only increased relative liver weights from shorter term studies in the male rat, in the 
absence of any concomitant histopathological or clinical chemistry effects.  Thus, the lowest dose at 
which an effect has been observed suitable for use as the short-term toxicity endpoint of concern 
(exposure scenarios of up to 30 days) is the LOAEL of 400 mg/kg/day, from the 30-day, continuous 
dosing study in the rat, with only males dosed (Ariyoshi et al., 1975, as cited in WHO 1998).  (Note that 
this study was not cited in the WHO (1993) or RED (1994) documents, nor the HPV submission.)  The 
repeated dosing component of this study was conducted at only one dosing level, following single 
treatments at 200, 400, 800, and 1200 mg/kg, to select doses to evaluate the efficacy of d-limonene to 
solubilize cholesterol gallstones. After 15 days of dosing in male rats, no effects were observed in the 
liver parameters measured, but after 30 days of repeated dosing, the following effects were observed: 
relative liver weight and hepatic phospholipid content had slightly increased; the liver and serum 
cholesterol values had decreased by 49 and 8%, respectively; changes in the phospholipid fatty acid 
content (increases in palmitic, lineoleic, and arachidonic acids, and decrease in stearic acid); changes in 
enzyme activity (aminopyrine demethylase and aniline hydrolase were increased by 26 and 22%, 
respectively); and changes in cytochrome (P-450 and b5 increased by 31 and 30%, respectively). Thus, 
repeated dosing at 400 mg/kg for 30 days was found to have effects on various parameters in the liver of 
the male rat.  Note that Ariyoshi et al. (1975) did not report the results of any histopathological 
examinations, or whether any were performed.  (Note also that Table 3 shows an even lower effects level 
in the liver of the male rat from a subchronic study of approximately the same duration, with a NOAEL 
of 150 mg/kg-bw/d and an LOAEL of 300 mg/kg-bw/d, reported by Kanerva et al. (1987) after 6 and 26 
days of dosing, but as already stated, these data are for relative liver weights and histopathological 
examinations of liver sections did reveal any evident alterations in the liver of the male rat.) 

Toxicokinetics and Human Volunteer Inhalation Exposures: 

Falk-Filipsson et al. (1993) reported on a study to assess the toxicokinetics of d-limonene in human 
volunteers, exposed by inhalation for 2 hours each, in an exposure chamber.  The exposures were at 
concentrations of approximately 10, 225, or 450 mg/m3 d-limonene.  The relative pulmonary uptake of 
the d-limonene was high, about 70% of the amount supplied.  The blood clearance (1.1 L/kg/hr) indicates 
that the d-limonene is readily metabolized, although a long half-timer in the blood was observed during 
the slow elimination phase, suggesting some accumulation in adipose tissues.  After the end of the 
exposure, about 1% of the total d-limonene uptake was eliminated unchanged in the expired air, while 
0.003% was eliminated in the urine.  It was observed that there was a decrease in the vital capacity after 
exposure, in those exposed at the highest dose, but that none of the subjects experienced any irritative 
symptoms nor any symptoms related to the central nervous system.  

Mutagenicity/Genotoxicity and Carcinogenicity: 

The WHO documents (1993, 1998) and the EPA RED (1994) report that on the basis of available data, 
there is no evidence that d-limonene causes any genotoxic or mutagenic effects.  In addition, those 
documents, which also include the data from the NTP 1990 study, cite only the renal lesions and kidney 
tumors in male rats as being the only reported incidences of carcinogenesis due to d-limonene; moreover, 
in the NTP (1990) report, the conclusions stated that the results indicated there was “no evidence” of 
carcinogenic activity of d-limonene in the female rat, as well as in either the male or female mice.  The 
WHO (1998) document also reported that the International Agency for Research on Cancer (IARC) has 
classified d-limonene in “Group 3 (not classifiable as to its carcinogenicity to humans) based on a lack of 
available data on carcinogenicity to humans and limited evidence for carcinogenicity in experimental 
animals.”  In addition, the NTP also compiles a Report on Carcinogens (RoC), which is the U.S. 
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government’s definitive listing, and the most recent listing, the 10th Report (December 2002) did not list 
d-limonene (or “limonene”). 

Reproductive/Developmental Effects: 

The 1998 WHO document indicated that there were no studies of the reproductive toxicity which had 
been identified, but presented various study data in the rat, mouse and rabbit, indicating that there was no 
evidence that limonene has teratogenic or embryotoxic effects in the absence of maternal effects.  In 
addition, a study was reviewed in the RED (1994), and based on the data presented, it is concluded that 
d-limonene is not a developmental toxicant, because in the rat developmental toxicity study, the NOAEL 
was determined to be 250 mg/kg/day for both maternal and developmental toxicity.  There were small 
decrements in maternal body weight gain at 500 mg/kg/day, and there were slight, but statistically 
significant and dose-dependent increases in the number of litters and fetuses with 14 ribs, instead of 13 
ribs, at 500 mg/kg/day.  The RED considered these effects to be variations in skeletal formation, not 
accompanied by other effects, and were secondary to the maternal toxicity, so the RED concluded these 
effects do not represent a concern for the developmental toxicity of limonene.  

Maximum Acceptable Daily Intake Recommendations / Tolerable Intake Values: 

The WHO (1993) document was the Joint Expert Committee on Food Additives (JECFA) summary 
report concerning the use of d-limonene as a food additive, and based on statistically significantly 
reduced body weights in male rats (as well as at higher NOAELs in female rats, male and female mice, 
and female rabbits), concluded the following: 

“Based on the significant decreases in body weight gain associated with administration of d-
limonene to male and female mice and rats and female rabbits, an ADI of 0 - 1.5 mg/kg bw was 
established for this substance. The Committee considered the known natural occurrence and 
food additive uses of d-limonene, and concluded that only a small proportion of total intake is 
likely to be derived from direct additive use.  The Committee therefore recommended that food 
additive intake be restricted to 75 µg/kg bw/day [i.e., 0.075 mg/kg bw/day], which represents 5% 
of the maximum ADI for d-limonene.” 

It should be noted that the WHO (1998) reported that a subsequent JECFA meeting had withdrawn this 
1993 ADI value, and in its place allocated “not specified,” and “the establishment of an acceptable daily 
intake expressed in numerical form was not deemed necessary.” 

Special Considerations for Infants and Children 
At this time, there is no concern for potential sensitivity to infants and children.  Based on the data from 
the study reviewed in the RED (EPA, 1994) and the various teratogenicity and embryotoxicity studies 
reviewed in the WHO study (1998), it is now again concluded that limonene is not a developmental 
toxicant. Therefore, a safety factor analysis has not been used to assess the risk.  For the same reason, 
the additional tenfold safety factor is unnecessary, and has been removed. 

Toxicity Endpoint Selection: 
For this assessment of d-limonene, there are no dermal or inhalation toxicological studies in animals and 
no dermal absorption studies available in the existing literature.  Therefore, to assess short-term dermal 
and inhalation exposures, an oral LOAEL was used. The dermal dose was conservatively converted to an 
equivalent oral dose using a 100% dermal and inhalation absorption factor.  The oral toxicological 
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LOAEL endpoint of 400 mg/kg-day was used (Ariyoshi et al. 1975).  This LOAEL was based on liver 
effects (increased enzymes and liver weights) observed in a 30-day rat oral (gavage) study (WHO, 1998). 
Since this endpoint is based on a LOAEL, an additional safety factor of 3X was applied to the 
uncertainty factor of 100 (10 for interspecies extrapolation and 10 for intraspecies variation).  A Margin 
of Exposure (MOE) of 300 or greater is protective for these short-term risk assessments.  

To assess the long-term dermal and inhalation exposures, an oral NOAEL of 150 mg/kg-bw/d was 
selected from a 103-week oral gavage study in the male rat (NTP, 1990).  At this dose, there were 
pronounced effects on the kidney, but the EPA Risk Assessment Forum (1991) has indicated these effects 
on the kidney of male rats are not appropriate for risk characterization.  Because the NTP report did not 
identify any other adverse effects on the male rats at this highest dose tested1, especially on the liver 
parameters evaluated, this dose is being utilized as the NOAEL, with the clear understanding that there 
were effects on the kidney of the male rat, but these renal effects would not likely be observed in any 
other species or sex. In view of the absence of significant effects, other than in the kidney, in the male 
rats at 150 mg/kg-bw/d, this NOAEL was selected and deemed to be “conservative” (i.e., health-
protective), because the other NOAEL values from the NTP (1990) study were even higher for the other 
test animals, 250 mg/kg-bw/d for the male mice, 300 mg/kg-bw/d for the female rats, and 500 mg/kg-
bw/d for the female mice.  Note also that other studies had reported effects at lower doses, but the effect 
reported was increased relative liver weights (Kanerva et al., 1987; Webb et al. 1989), but these effects 
occurred in the absence any histopathological changes observed with light microscopy and there were no 
measured enzyme induction changes reported for clinical chemistry parameters.  In addition, there were 
larger sample sizes in the NTP study, thus, based on the weight-of-evidence, the Agency believes that the 
NTP data are more reliable for assigning an NOAEL.  Since this toxicity endpoint selected for long-term 
exposures is a NOAEL, rather than the LOAEL which was selected for short-term exposures, an 
additional uncertainty factor is not necessary.  

VI. Exposure Assessment

Exposure to d-limonene may occur through the use of certain pesticide products, including insect 
repellents and dog and cat repellents. In addition, exposure may occur naturally through different foods, 
or through FDA-approved GRAS uses such as in food products, soaps, and perfumes. 

Residential dermal exposure to d-limonene as an active ingredient in various pesticide products was 
examined for this risk assessment.  Postapplication exposure to pesticide products containing d-limonene 
as the active ingredient were not examined.  It was assumed that dermal exposure following application 
of the pesticide products containing d-limonene would be minimal considering the high vapor pressure of 
d-limonene (see Table 2).  Chemical residues would be expected to dissipate relatively soon after 

1  NTP (1990) did report effects in male rats at 150 mg/kg-bw/d, but the report provided explanations for 
each effect, as follows: interstitial cell tumors in the testis occurred with a positive trend, but are a commonly 
occurring neoplasm in aging male F344 rats, and “not considered to be related to chemical exposure;” mononuclear 
cell leukemia occurred in a positive trend, but “were not significantly different from that in vehicle controls and were 
not considered to be related to d-limonene administration;” three squamous cell papillomas or carcinomas occurred 
in high dose male rats, but the incidence was not significantly different from vehicle controls and was within the 
range of historical incidences in NTP studies, and “thus these tumors were not considered related to d-limonene 
administration;” and cataracts were observed at increased incidences in high dose group male and female rats, but 
“these changes are not believed to be related to the administration of d-limonene but rather to the proximity of 
animal cages to the light source in the animal room.”  
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application, diminishing the possibility of potential exposure to persons after application. 

The exposure scenarios chosen for the active ingredient risk assessment were based on the anticipated 
use patterns and current labeling for d-limonene pesticide products (see Table 4).  In addition, application 
rates were estimated based on information provided on the product labels and these assumptions are 
listed in Table 4. The average body weight of an adult (70 kg) was assumed.  The oral LOAEL of 400 
mg/kg/day was used for short-term exposures, while an oral NOAEL of 150 mg/kg/day was used for the 
long-term exposures.  A margin of exposure (MOE) was calculated for each scenario, and when the 
toxicity endpoint of concern was a LOAEL, the MOE of concern was 300. 

The short-term handler MOEs range from a low of 81 for the application of pet dips to a high of 7,300 for 
the application of liquid pesticides with a watering can (see Table 4).  The short-term MOEs for 
scenarios with the inert ingredient range from a low of 420 for painting to a high of 3,300,000 for back-
spraying (see Table 5).  The long-term consumer product use MOEs range from a low of 200 for general 
purpose cleaner inhalation exposure to a high of 46,580 for aerosol spray can inhalation exposure.  More 
detailed information, such as the  exposure and dose calculations, are provided in Appendix A.      

For exposure to products containing d-limonene as an inert ingredient, the Pesticide Inert Risk 
Assessment Tool (PIRAT, test version) was used to estimate handler dermal exposure (Versar, 2004). 
This tool is based on weight fractions of inert ingredients in pesticide products.  For this risk assessment, 
it was assumed that exposure would be to the following formulations: pressurized liquids, ready-to-use 
liquids, and emulsifiable and soluble concentrates.  All product uses for these formulations were 
examined and the 90th percentile default weight fractions were assumed.  In addition, a 100% dermal and 
inhalation absorption factors were used to convert doses to equivalent oral doses.  Default application 
rates were provided for several scenarios in PIRAT, based on either professional judgement or the 
Science Advisory Council for Exposure Policy 11 (SAC, 2001).  If a default application rate was not 
provided, it was assumed that 10 lb of product per acre (0.00023 lb/ft2) was applied. 

The scenarios, application rates, areas treated or amounts used and calculated MOEs are provided in 
Table 5. MOEs for inert uses ranged from a low of 420 for ready-to-use outdoor paints/stains that are 
applied by airless sprayer to a high of 3,300,000 for emulsifiable concentrates applied using a backpack 
sprayer.  Exposure outputs from the PIRAT model are provided in Appendix B. 

In terms of consumer use exposure to products containing d-limonene, the Consumer Exposure Module 
(CEM) (Versar, 1999) was used to determine the possible residential exposure to d-limonene.  The 
exposure scenario examined was the use of a general purpose cleaner assuming a weight fraction range of 
12.5% to 25%. Table 6 provides the CEM dermal MOE estimates.  Exposure output information from 
the CEM model is provided in Appendix C.  Using the oral NOAEL of 150 mg/kg-day and assuming 
100% dermal absorption, the MOE was calculated to be 2,600. 

To assess inhalation exposure, two scenarios representing the expected highest exposures for the overall 
use pattern, were evaluated for this assessment: (1) general purpose cleaner, and (2) aerosol spray can.  In 
both scenarios it was assumed that the use takes place indoors.  Using the Consumer Exposure Module of 
the E-FAST model, inhalation MOEs of 200 for the general purpose cleaner, and 124,200 for the aerosol 
can scenario have been calculated. See Table 6 for a breakdown of the inhalation MOE calculation, and 
see Appendix C for more details of the model run. 
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Table 4. Residential Handler Risks Due to Exposure to d-Limonene as an Active Ingredient 

Exposure Scenario 
Assumptions for 

estimating product 
application rate 

Percent 
active 

ingredient 

Calculations of 
product 

application rate 
(AR) 

Application Rate 
Area Treated or 

Amount Handled 
Dailya 

Baseline Dermal 
MOEb 

Loading/Applying 
Granulars by Hand 

From product label – 
apply 1 lb/800 ft2 4 AR = (1 lb/800 

ft2)*0.04 0.00005 lb ai/ft2 1000 ft2/day 1,300 

Mixing/loading/applying 
emulsifiable concentrates 

with a watering can 

From product label, 
max application rate is 

8 fl. oz and 5.6 lb 
ai/gallon 

78.2 

AR = 5.6 lb 
ai/gal *1 

gal/128 oz * 8 
oz/1000 ft2 

0.00035 lb ai/ft2 1000 ft2/day 7,300 

Applying RTU (Ready to 
Use) Formulations via 
Pump-Trigger Spray 

Assume 0.125 gallons 
of product applied per 

day and assume 
density is 1.0 g/mL 

5.8 

AR = (1.0 g/mL 
* 0.0022 lb/g * 
3785 mL/gal) * 

0.058 

0.48 lb ai/gallon 0.125 gal/day 2,100 

Applying RTU Formula
tions via Shampoo 

Average size of 
shampoo bottle is 12 
oz; use ½ bottle when 

shampooing pet; 
assume density is 1.0 

g/mL 

5 

AR = (1.0 g/mL 
* 1000mL/L * 
1L/33.8 oz * 

1000 mg/g * 6 
oz/day) * 0.05 

8,876 mg ai/day NA 320 

Applying RTU 
Formulations via Dip 

From product label –
 use 1.5 oz/gallon of 

water; assume density 
is 1.0 g/mL 

78.2 

AR = (1.0 g/mL 
* 1000mL/L * 
1L/33.8 oz * 
1000 mg/g * 
1.5 oz/day) * 

0.782 

34,704 mg ai/day NA 81 

a Amount handled per day values are EPA estimates of amount treated based on revised Residential SOPs (2/01).

b Baseline Dermal MOE = LOAEL (400 mg/kg/day) / dermal daily dose (mg/kg/day), where dermal dose = daily unit exposure (µg/lb ai)  x application rate x

amount handled per day  x conversion factor (if needed) / body weight (70 kg adult).
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Table 5. Residential Handler Risks Due to Exposure to d-Limonene as an Inert Ingredient 
Formulation 

Type 
Application 

method Crop Treated Application 
Rate 

Area treated or 
Amount Used Dermal MOE 

Low pressure 
handwand 

Turf, Garden, Trees, Outdoor 
Perimeter Treatment 

0.00023 
lb/ft2 1000 ft2 170,000 

Crack and Crevice 0.12 lb/gal 0.5 gal/day 660,000 
Emulsifiable 
Concentrate Backpack Turf, Garden, Trees, Outdoor 

Perimeter Treatment 
0.00023 

lb/ft2 1000 ft2 3,300,000 

Hose-end 
sprayer 

Turf 0.00023 
lb/ft2 

20000 ft2 28,000 

Garden and Trees 1000 ft2 550,000 

Pressurized 
liquid Aerosol 

Crack and Crevice 0.094 
gal/day NA 

56,000 

Outdoor paint and stain 0.28 gal/day 8,100 

Ready to Use 
liquid 

Pump-trigger 
Turf and Garden 1.0 gal/day NA 2,300 

Crack and Crevice 0.50 gal/day NA 10,000 

Paintbrush Trees and Outdoor Paint and Stains 1.0 gal/day NA 2,200 

Airless 
sprayer 

Outdoor Paint and Stains 

15 gal/day NA 420 

Backpack 5 gal/day NA 20,000 

Low pressure 
handwand 

5 gal/day NA 1,000 

Crack and Crevice 0.50 gal/day NA 10,000 

Pump-trigger 
Crack and Crevice 

0.13 gal/day NA 18,000 

Low pressure 
handwand 0.50 gal/day NA 10,000 

Soluble 
Concentrate 

Low pressure 
handwand 

Turf 
0.00023 

lb/ft2 1000 ft2 

410,000 

120,000 

490,000 

Garden and Trees 

Crack and Crevice 

Backpack Turf, Garden, Trees and Outdoor 
Perimeter Treatment 

0.00023 
lb/ft2 1000 ft2 2,400,000 

Hose-end 
sprayer 

Turf 0.00023 
lb/ft2 

20000 ft2 21,000 

Garden and Trees 1000 ft2 410,000 

Low pressure 
handwand 

Crack and Crevice 0.12 lb/gal 0.5 gal/day 490,000 

Outdoor Perimeter Treatment 0.00023 
lb/ft2 1000 ft2 120,000 
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Table 6. Summary of Consumer Dermal and Inhalation Exposure 

Scenarioa Weight 
Fractions

 Dermal Doseb 

(mg/kg-day) 
Dermal 
MOEc 

Inhalation 
Doseb 

(mg/kg-day) 

Inhalation 
MOE 

General Purpose 
Cleaner 0.125 5.77e-02 2,600 7.53E-01 200c 

Aerosol Spray Can 0.000734 NAe NA 3.22E-03 124,200d 

a This model run was developed using the Office of Pollution, Prevention, and Toxics (OPPT).  The general

purpose cleaner scenario was run with Standard New Chemicals Program assumptions and defaults.  While the

aerosol spray can scenario was modified to assess 60 days of use over a year.

b Modeled for chronic dose rates.

c MOE = NOAEL (150 mg/kg-day)/ Average Daily Dose (mg/kg/day).

d MOE = LOAEL (400 mg/kg-day)/ Average Daily Dose (mg/kg/day).

e NA = Not available. EFAST Consumer Exposure Module does not have a dermal exposure scenario for aerosol

paint.


VII. Dietary (Food) Exposure 

Screening-level dietary modeling was performed to determine the potential exposure for d-
limonene in the food supply as a result of applications of a pesticide product containing d-limonene as an 
inert ingredient. The following assumptions were used for the DEEM modeling: 

- Actual crop-specific residue data for active ingredients can be utilized as surrogate data for inert 
ingredient residue levels (including secondary residues in meat, milk, poultry and eggs) 

- Inert ingredients are used on all crops and 100% of all crops are “treated” with inert ingredients 
- No adjustment made for % of inert in formulation, application rate, or multiple applications of 

different active ingredient formulations 
- Considers only preharvest applications 

Dietary modeling was performed utilizing the highest established tolerance level residue for each 
commodity. 

Table 7. Estimated Chronic Dietary Exposurea and Riskb for a Generic Inert Ingredient 

Population Subgroupc Estimated Exposure, mg/kg/day MOE 

U.S. Population (total) 0.120 1250 

All infants (< 1 year) 0.245 610 

Children (1-2 years) 0.422 360 

Children (3-5 years) 0.310 480 

Children (6-12 years) 0.174 860 

Youth (13-19 years) 0.100 1500 

Adults (20-49 years) 0.087 1720 

Adults (50+ years) 0.086 1740 

Females (13-49 years) 0.087 1720 
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a Exposure estimates are based on highest-tolerance-level residues of high-use active ingredients for all food

forms, including meat, milk, poultry, and eggs.

b MOE = NOAEL (150 mg/kg/day) / Estimated Exposure (mg/kg/day)  

c Only representative population subgroups are shown.


For chronic dietary assessments, a NOAEL of 150 mg/kg-bw/d was selected, based on an 103-week oral 
gavage study in the male rat.  For all populations addressed, the MOEs for d-limonene were greater than 
the MOE of concern of 100. 

VIII. Drinking Water Considerations 

d-Limonene is only somewhat soluble in water (13.8 mg/L) and has an estimated octanol/water partition 
coefficient of 4.2. d-Limonene is expected to rapidly volatilize from water to the atmosphere, with an 
estimated half-life for volatilization from a model river of 3.4 hr, although adsorption to sediment and 
suspended organic matter may attenuate the rate of this process.  Based on these data, it is unlikely that d-
limonene will occur in drinking water sources resulting from any of the registered and proposed uses as 
an active ingredient or when used as an inert ingredient as discussed above. 

IX. Aggregate Assessment

d-Limonene is naturally-occurring in citrus and certain fruits, vegetables, meats and spices. And d-
limonene  is classified by the US FDA as a GRAS food additive.  It is present in baked goods, ice cream 
products, gelatins, puddings and chewing gum at levels ranging from 68 to 2300 ppm from the direct 
food additive use. 

Given the physical/chemical properties of d-limonene, it is unlikely that d-limonene will occur in 
drinking water sources. However, the Agency has conducted screening-level exposure assessments for 
dietary exposures as a result of agricultural applications, and residential exposures. Various screening-
level models were used to estimate some of the existing levels of exposure that could occur.  To assure 
protectiveness, these models create estimates that are deliberately intended to over-estimate exposure. 

As an inert ingredient, d-limonene can be applied to agricultural crops.  So, the Agency’s screening level 
dietary assessment was performed based on a use pattern that considered uses on all crops.  The generic 
modeling was performed using data derived from chemicals that are solids.  But, for d-limonene, the 
vapor pressure is 2 mm Hg, thus indicative of significant evaporation. 

One of the greatest uncertainties of using this generic dietary assessment for a volatile chemical such a d-
limonene, is the potential for d-limonene to enter the food supply as a result of agricultural applications. 
Based on the vapor pressure (1) it is unlikely that any significant amount of residues of a volatile 
chemical would remain on the surface of the plant or edible commodity and (2) it is also unlikely that 
residues of such a volatile chemical would be incorporated into the raw agricultural commodity that is 
eventually harvested. While there is a logic to this rationale, the Agency also acknowledges a great deal 
of uncertainty on this issue.  

Generally, the Agency has advocated a position that if a pesticide chemical is used on a food crop, 
residues of that chemical substance are assumed to be present unless there is compelling data to the 
contrary.  Such data could be a radiolabelled uptake study of sufficient sensitivity to ascertain whether or 
not the residues exist in the edible commodity.  The Agency is unaware of such data for a chemical such 
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as d-limonene.  Therefore, the generic dietary exposure estimates used in this assessment are overly 
conservative for a chemical such as d-limonene, and the estimated MOEs could be even larger. 

To judge the potential aggregate exposures for d-limonene the Agency is performing an aggregate 
assessment for two residential scenarios: use in a cleaning product, and RTU formulations via shampoo. 
The cleaning product represents the use of d-limonene as an inert ingredient in a product that could be 
used in and around the home.  Cleaning products also tend to be used in a repetitive manner, and are 
more of a chronic type of scenario.  The RTU formulation represents the use of d-limonene as an active 
ingredient in a product that could be used in and around the home.  The RTU formulation also represents 
a very short-term scenario that could be measured in minutes that is of a non-repetitive nature. 

Given that these two scenarios bracket the inert and active uses, as well as the short-term and more 
chronic types of scenarios, and that these two scenarios have the lowest residential MOEs estimated for 
d-limonene, all other aggregate MOEs should be greater than the target MOE. 

Table 8: Aggregate MOEs 

Scenario Type of Assessment Exposure MOE 
(dietary + residential) 
(mg/kg/day) 

RTU via short-term 0.12 + 1.25 = 1.37 290 
shampoo LOAEL = 400 mg/kg/day 

target MOE is 300 0.06 + 1.25 = 1.31 305 

general long-term 0.12 + 0.753 = 0.873 171 
cleaner NOAEL = 150 mg/kg/day 

target MOE is 100 

The MOE of 290 is less than the target MOE of 300. However, as previously discussed the dietary 
exposures are considered to be much over-estimated due to the volatile nature of d-limonene.  If the 
dietary exposure is divided by 2 (0.12/2 = 0.06), then the MOE is 305.  This indicates that the driver for 
the aggregate exposure is not the dietary exposure that occurs as a result of applications of a pesticide 
product, but the residential exposure, which in and of itself is considered to be over-estimated. 

X.  Risk Characterization 

d-Limonene is naturally-occurring in food and is classified by the US FDA as a GRAS food additive.  It 
is present in baked goods, ice cream products, gelatins, puddings and chewing gum at levels ranging from 
68 to 2300 ppm.  d-Limonene is expected to rapidly volatilize from dry soil, wet soil and water, therefore 
exposure through the drinking water routes is considered very unlikely. Exposure through the dietary 
route as a result of application of a pesticide product is considered to be also unlikely due to the volatile 
nature of d-limonene.  The dietary estimates presented are considered to be over-estimates for a chemical 
such as d-limonene.  The driver for aggregate exposure for d-limonene is the residential exposure. 

In this assessment forty nine exposure scenarios were evaluated.  Of these forty nine ,and considering 
only the residential exposure component, only one scenario (the dermal exposure pet dip scenario) 
resulted in an MOE that was less than the target MOE of 300. The MOE for residential exposures from 
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the use of pet dips containing limonene was calculated to be 81. While this is less than the target MOE of 
300, several factors need to be considered when interpreting this MOE, including: 

•	 The assessment is based on the OPP Health Effects Division’s Standard Operating Procedures 
(SOP) for Residential Exposure Assessments.  In that pet dip SOP, the Agency states: “The 
uncertainties associated with this assessment stem from assumptions regarding amount of 
chemical handled and the percentage of which humans are exposed.  The estimated doses are 
believed to be reasonable bounding estimates based on professional judgement.” 

•	 The toxicity endpoint chosen for this assessment was a 30-day feeding study (oral-gavage) 
administered to rats. It was from a 1975 study and was the lowest (i.e. most conservative) of the 
NOAELs and LOAELs in the liver in oral studies conducted for 30 days or less.  There are also 
16-day studies, both rat and mice, in which there were NOAELs of 1650 mg/kg/day.  However, 
all of these studies are multi-day (continuously dosing endpoint) which  was then compared to a 
pet dip scenario for which the Agency believes that it is most likely that there will only be a 
single event exposure for less than an hour's duration.  

•	 The dermal absorption rate for this assessment is assumed to be 100%, which may be 
conservative for this particular chemical. 

•	 There is only one product currently registered with this use pattern, EPA Reg. No. 4758-144.  On 
the label in question, there is a specific recommendation that users wear rubber gloves while 
performing the pet dip activity. The Agency does not require personal protective equipment for 
residential use labels; however, the Agency also does not typically request that registrants 
remove PPE from their existing labels, when the use of such PPE is protective for users. 

Taken together, these factors make a strong case that the resulting estimate significantly overestimate 
exposures and risks for this pet dip scenario. 

Several uncertainties and limitations, in addition to the ones mentioned above for the pet dip scenario, are 
associated with this assessment.  For the granular, emulsifiable concentrate and ready-to-use liquid 
formulation scenarios, uncertainties exist from the use of surrogate exposure data (PHED data) and from 
the assumptions regarding the amount of chemical that is handled.  However, it is believed that the doses 
estimated based on these assumption are reasonable central tendency to high-end estimates based on 
observations from chemical-specific studies and professional judgement (SAC, 2001). 

The Agency believes that these considerations are sufficient to determine that there is a reasonable 
certainty that no harm to any population subgroup will result from exposure to limonene when 
considering dietary exposure and all other non-occupational sources of pesticide exposure for which 
there is reliable information. 

XI. Environmental Fate/Ecotoxicity 

d-Limonene is only somewhat soluble in water (13.8 mg/L), and it is somewhat resistant to aerobic and 
anaerobic biodegradation in water and soil. Based on its water solubility and estimated octanol/water 
partition coefficient (4.2), its predicted soil adsorption coefficient indicates that it will display low 
mobility in soil.  However, it is expected to rapidly volatilize from both dry and moist soil to the 
atmosphere, although adsorption to soil may attenuate the rate of this process.  Once in the atmosphere, 
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limonene is expected to rapidly undergo gas-phase oxidation reactions with photochemically produced 
hydroxyl radicals, ozone, and at night with nitrate radicals, with calculated half-lives for these processes 
on the order of a two hours or less. 

Toxicity studies have been performed with both the technical form of d-limonene and its formulated 
products, as well as products which contain d-limonene as an inert ingredient.  Based on the data from 
these studies, d-limonene has been shown to be practically nontoxic to birds and slightly toxic to 
freshwater species, both fish and invertebrates. Studies on rats have also shown d-limonene to be 
practically non-toxic to mammals (EPA, 1994).    

XII.  Cumulative Exposure 

Section 408(b)(2)(D)(v) of the FFDCA requires that, when considering whether to establish, modify, or 
revoke a tolerance, the Agency consider “available information” concerning the cumulative effects of a 
particular pesticide’s residues and “other substances that have a common mechanism of toxicity.”  Unlike 
other pesticides for which EPA has followed a cumulative risk approach based on a common mechanism 
of toxicity, EPA has not made a common mechanism of toxicity finding as to d-limonene and any other 
substances, and d-limonene does not appear to produce a toxic metabolite produced by other substances.   

For the purposes of this tolerance action, therefore, EPA has not assumed that d-limonene has a common 
mechanism of toxicity with other substances.  For information regarding the Agency’s efforts to 
determine which chemicals have a common mechanism of toxicity and to evaluate the cumulative effects 
of such chemicals, see the policy statements released by EPA’s Office of Pesticide Programs concerning 
common mechanism determinations and procedures for cumulating effects from substances found to have 
a common mechanism on EPA’s website at http://www.epa.gov/pesticides/cumulative/. 
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APPENDIX A 

Active Ingredient Residential Handler Exposure 



Exposure Scenario Application Rate Area Treated 
Daily

 Dermal 
Unit 

Exposure 
(mg/lb ai)

 Dermal 
Exposure 
(mg/day)a

 Dermal 
Dose 

(mg/kg-day) 
Dermal 
MOE 

Mixer/Loader/Applicator 

Mixing/Loading/Applying 
Emulsifiable Concentrates with 

a Watering Can 
0.00035 lb ai/ft2 1000 ft2/day 11 3.9 0.055b 7,300 

Loading/Applying Granulars by 
Hand 0.00005 lb ai/ft2 1000 ft2/day 430 22 0.31b 1,300 

Applying  Ready to Use 
Formulations via Trigger-Pump 

Sprayer 
0.48 lb ai/gallon 0.125 gal/day 220 13 0.19b 2,100 

Applying Ready to Use 
Formulations via Shampoo 8876 mg ai/day NA NA NA 1.3c 320 

Applying Ready to Use 
Formulations via Dip 34704 mg ai/day NA NA NA 5c 81 

a Dermal Exposure = (Application rate)*(Area treated daily)*(Dermal unit exposure)

b Dermal Dose = (Dermal exposure)/(Adult body weight)

c Dermal Dose = (Application rate)*(Fraction exposed, 0.01)/(Adult body weight)
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APPENDIX B 

Inert Ingredient Residential Handler Exposure 
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PiRat Handler Report for Formulation Type Emulsifiable Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 7.34E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #1 Scenario #2 Scenario #3 

turf turf turf 

low pressure handwand; backpack: MLAP sprinkling can; MLAP 
MLAP 

3.25E-03 1.23E-04 7.24E-04 

N/A  N/A  N/A 

100.00 5.10 30.00 
Low Low Low 

9-80 reps 9-11 reps 8 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

1000.00 ft2/day (spot)  1000.00 ft2/day (spot)  1000.00 ft2/day (spot) 

N/A N/A N/A 

120000  3300000  550000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #2 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #3 assumed based on hose-end; SOPs 
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PiRat Handler Report for Formulation Type Emulsifiable Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 7.34E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #4 Scenario #5 Scenario #6 

turf garden garden 

hose end sprayer; MLAP low pressure handwand; backpack: MLAP 
MLAP 

1.45E-02 2.41E-03 1.23E-04 

N/A  N/A  N/A 

30.00 100.00 5.10 
Low Low Low 

8 reps 9-80 reps 9-11 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

2.00E+04 ft2/day (full 1000.00 ft2/day (spot)  1000.00 ft2/day (spot) 
broadcast)

 N/A N/A N/A 

28000  170000  3300000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  upper percentile lawn size (SAC Policy 11) 
Scenario #2 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #3 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
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PiRat Handler Report for Formulation Type Emulsifiable Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 7.34E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #7 Scenario #8 Scenario #9 

garden garden trees 

sprinkling can; MLAP hose end sprayer; MLAP low pressure handwand; 
MLAP 

7.24E-04 7.24E-04 2.41E-03 

N/A  N/A  N/A 

30.00 30.00 100.00 
Low Low Low 

8 reps 8 reps 9-80 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

1000.00 ft2/day (spot)  1000.00 ft2/day  1000.00 ft2/day (spot) 

N/A N/A N/A 

550000  550000  170000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  assumed based on hose-end; SOPs 
Scenario #2 SAC Policy 11 
Scenario #3 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
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PiRat Handler Report for Formulation Type Emulsifiable Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 7.34E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #10 Scenario #11 Scenario #12 

trees trees trees 

backpack: MLAP sprinkling can; MLAP hose end sprayer; MLAP 

1.23E-04 7.24E-04 7.24E-04 

N/A  N/A  N/A 

5.10 30.00 30.00 
Low Low Low 

9-11 reps 8 reps 8 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

1000.00 ft2/day (spot)  1000.00 ft2/day (spot)  1000.00 ft2/day 

N/A N/A N/A 

3300000  550000  550000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #2 assumed based on hose-end; SOPs 
Scenario #3 SAC Policy 11 
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PiRat Handler Report for Formulation Type Emulsifiable Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 7.34E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use: 

Application Method: 

Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #13 Scenario #14 Scenario #15 

crack & crevice outdoor perimeter treatment outdoor perimeter treatment 

low pressure handwand; low pressure handwand; backpack: MLAP 
MLAP MLAP 

1.21E-06 2.41E-03 1.23E-04 

N/A  N/A  N/A 

100.00 100.00 5.10 
Low Low Low 

9-80 reps 9-80 reps 9-11 reps 

N/A N/A N/A 

2.30E-04* lb/gal  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

0.50 gal/day  1000.00 ft2/day (spot)  1000.00 ft2/day (spot) 

N/A N/A N/A 

330000000  170000  3300000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  SAC Policy 11 
Scenario #2 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #3 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
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PiRat Handler Report for Formulation Type Pressurized Liquid 

Functional Use: Fragrance (deodorant, perfume, fragrance) Weight Fraction: 3.00E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #1 Scenario #2 

outdoor spray paints/stains crack & crevice 

aerosol; APP aerosol; APP 

4.93E-02 7.09E-03 

N/A  N/A 

220.00 
Medium 

15-30 reps

 220.00 
Medium 

15-30 reps 

N/A N/A 

0.28 gal/day  9.40E-02 gal/day 

N/A N/A 

N/A N/A 

8.00 8.00 

8100  56000 

N/A  N/A 

N/A  N/A 

N/A  N/A 

N/A  N/A 

N/A  N/A 

Dose Calculation: Scenario #1 PDR=(UE*AR*WF*D)/BW 
Scenario #2 PDR=(UE*AR*WF*D)/BW 

Assumptions: Scenario #1  assumed to use three 12-oz. cans per event (90th percentile amount of spray 
Scenario #2 assumed to use one 12 oz. cans 1 aerosol cans per event; SAC Policy 11 

* Modified by user 
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PiRat Handler Report for Formulation Type Ready to Use Liquid 

Functional Use: Fragrance (deodorant, perfume, odor Weight Fraction: 7.00E-03 
masking agent, fragrance) Duration: Short Term 
Toxicity Value: 400 Absorption Value: 100 % 
Body Weight: 70.0 kg 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #1 Scenario #2 Scenario #3 

turf garden trees 

pump-trigger; APP pump-trigger; APP paintbrush; APP 

0.18 0.18 0.18 

N/A  N/A  N/A 

220.00 220.00 230.00 
Medium Medium Medium 

15-30 reps 15-30 reps 14-15 reps 

N/A N/A N/A 

1.00 gal/day (spot)  1.00 gal/day (spot)  1.00 mg/kg/day 

N/A N/A N/A 

N/A N/A N/A 

8.00 8.00 8.00 

2300  2300  2200 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*D)/BW 
Scenario #2 PDR=(UE*AR*WF*D)/BW 
Scenario #3 PDR=(UE*AR*WF*D)/BW 
Scenario #1  professional judgement 
Scenario #2 professional judgement 
Scenario #3 assumed to be highest amt. individual would brush on; SAC Policy 11 
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PiRat Handler Report for Formulation Type Ready to Use Liquid 

Functional Use: Fragrance (deodorant, perfume, odor Weight Fraction: 7.00E-03 
masking agent, fragrance) Duration: Short Term 
Toxicity Value: 400 Absorption Value: 100 % 
Body Weight: 70.0 kg 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #4 Scenario #5 Scenario #6 

outdoor paints/stains outdoor paints/stains outdoor paints/stains 

paintbrush; APP airless sprayer; APP backpack; APP 

0.18 0.95 2.04E-02 

N/A  N/A  N/A 

230.00 79.00 5.10 
Medium High Low 

14-15 reps 15 reps 9-11 reps 

N/A N/A N/A 

1.00 gal/day  15.00 gal/day  5.00 gal/day 

N/A N/A N/A 

N/A N/A N/A 

8.00 8.00 8.00 

2200  420  20000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*D)/BW 
Scenario #2 PDR=(UE*AR*WF*D)/BW 
Scenario #3 PDR=(UE*AR*WF*D)/BW 
Scenario #1  assumed to use 2 1-gal. cans based on 90th percentile value of 8 gal. of latex 
Scenario #2 assumed to use three 5-gal. cans, based on coverage rate of 200 ft2/gal; and a 
Scenario #3 assumed value based on idea that more would be used by this method than by 
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PiRat Handler Report for Formulation Type Ready to Use Liquid 

Functional Use: Fragrance (deodorant, perfume, odor Weight Fraction: 7.00E-03 
masking agent, fragrance) Duration: Short Term 
Toxicity Value: 400 Absorption Value: 100 % 
Body Weight: 70.0 kg 

Product Use: 

Application Method: 

Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #7 Scenario #8 Scenario #9 

outdoor paints/stains crack & crevice crack & crevice 

low pressure handwand; pump-trigger; APP low pressure handwand; APP 
APP 

0.40 2.20E-02 4.00E-02 

N/A  N/A  N/A 

100.00 220.00 100.00 
Low Medium Low 

9-80 reps 15-30 reps 9-80 reps 

N/A N/A N/A 

5.00 gal/day  0.13 gal/day  0.50 gal/day 

N/A N/A N/A 

N/A N/A N/A 

8.00 8.00 8.00 

1000  18000  10000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*D)/BW 
Scenario #2 PDR=(UE*AR*WF*D)/BW 
Scenario #3 PDR=(UE*AR*WF*D)/BW 
Scenario #1  assumed value based on idea that more would be used by this method than 
Scenario #2 one 16 oz bottle; SAC Policy 11 
Scenario #3 based on professional judgement; SAC Policy 11 
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PiRat Handler Report for Formulation Type Soluble Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 9.88E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #1 Scenario #2 Scenario #3 

turf turf turf 

low pressure handwand; backpack; MLAP sprinkling can; MLAP 
MLAP 

9.86E-04 1.66E-04 9.74E-04 

N/A  N/A  N/A 

100.00 5.10 30.00 
Low Low Low 

9-80 reps 9-11 reps 8 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

1000.00 ft2/day (spot)  1000.00 ft2/day (spot)  1000.00 ft2/day 

N/A N/A N/A 

410000  2400000  410000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #2 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #3 assumed based on hose-end; SOPs 
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PiRat Handler Report for Formulation Type Soluble Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 9.88E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #4 Scenario #5 Scenario #6 

turf garden garden 

hose end sprayer; MLAP low pressure handwand; backpack; MLAP 
MLAP 

1.95E-02 3.25E-03 1.66E-04 

N/A  N/A  N/A 

30.00 100.00 5.10 
Low Low Low 

8 reps 9-80 reps 9-11 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

2.00E+04 ft2/day (full 1000.00 ft2/day (spot)  1000.00 ft2/day (spot) 
broadcast)

 N/A N/A N/A 

21000  120000  2400000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  upper percentile lawn size (SAC Policy 11) 
Scenario #2 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #3 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11; 
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PiRat Handler Report for Formulation Type Soluble Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 9.88E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #7 Scenario #8 Scenario #9 

garden garden trees 

sprinkling can, MLAP hose end sprayer; MLAP low pressure handwand; 
MLAP 

9.74E-04 9.74E-04 3.25E-03 

N/A  N/A  N/A 

30.00 30.00 100.00 
Low Low Low 

8 reps 8 reps 9-80 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

1000.00 ft2/day  1000.00 ft2/day  1000.00 ft2/day (spot) 

N/A N/A N/A 

410000  410000  120000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  assumed based on hose-end; SOPs 
Scenario #2 SAC Policy 11 
Scenario #3 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
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PiRat Handler Report for Formulation Type Soluble Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 9.88E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use:


Application Method:


Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure (mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #10 Scenario #11 Scenario #12 

trees trees trees 

backpack; MLAP sprinkling can; MLAP hose end sprayer; MLAP 

1.66E-04 9.74E-04 9.74E-04 

N/A  N/A  N/A 

5.10 30.00 30.00 
Low Low Low 

9-11 reps 8 reps 8 reps 

N/A N/A N/A 

2.30E-04* lb/ft2  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

1000.00 ft2/day 1000.00 ft2/day  1000.00 ft2/day 
(spot)

 N/A N/A N/A 

2400000  410000  410000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #2 assumed based on hose-end; SOPs 
Scenario #3 SAC Policy 11 
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PiRat Handler Report for Formulation Type Soluble Concentrate 

Functional Use: Fragrance (perfume, fragrance) Weight Fraction: 9.88E-03 
Toxicity Value: 400 Duration: Short Term 
Body Weight: 70.0 kg Absorption Value: 100 % 

Product Use: 

Application Method: 

Dermal PDR (mg/kg/day):


Inhalation PDR (mg/kg/day)


Dermal Unit Exposure (mg/lb):


Inhalation Unit Exposure

(mg/lb):


Application Rate: 


Fraction Exposed:


Amount used:


Density (lb/gal):


MOE:


Exposure Frequency (yrs)


Exposure Duration (yrs)


Averaging Time (yrs)


LADD


Cancer Risk


Scenario #13 Scenario #14 Scenario #15 

crack & crevice outdoor perimeter treatment outdoor perimeter treatment 

low pressure handwand; low pressure handwand; backpack; MLAP 
MLAP MLAP 

1.62E-06 3.25E-03 1.66E-04 

N/A  N/A  N/A 

100.00 100.00 5.10 
Low Low Low 

9-80 reps 9-80 reps 9-11 reps 

N/A N/A N/A 

2.30E-04* lb/gal  2.30E-04* lb/ft2  2.30E-04* lb/ft2 

N/A N/A N/A 

0.50 gal/day  1000.00 ft2/day (spot)  1000.00 ft2/day (spot) 

N/A N/A N/A 

250000000  120000  2400000 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

N/A  N/A  N/A 

Dose Calculation: 

Assumptions: 

* Modified by user 

Scenario #1 PDR=(UE*AR*WF*A)/BW 
Scenario #2 PDR=(UE*AR*WF*A)/BW 
Scenario #3 PDR=(UE*AR*WF*A)/BW 
Scenario #1  SAC Policy 11 
Scenario #2 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
Scenario #3 1,000 ft2/day assumed to be equivalent to 5 gal/day; SAC Policy 11 
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APPENDIX C 

Inert Ingredient Consumer Use Residential Exposure 
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 CEM Inputs ID Number: Unknown

  Product: d-limonene Chemical Name: d-limonene 

Scenario: General Purpose Cleaner Population: Adult 

Molecular Weight (g/mole): 136.2 

Weight Fraction - Median (unitless): 0.125 Weight Fraction - 90% (unitless): 0.25 

Dermal Inputs

   Frequency of Use - Body (events/yr): 300 SA/BW - Body (cm2/kg): 15.6

   Amount Retained / Absorbed to Skin 3.6e-05
(g/cm2-event):  

   Avg. Time, LADDpot, LADCpot 2.74e+04 Avg. Time, ADDpot, ADCpot (days): 2.08e+04
(days): 

   Avg. Time, ADRpot, Cppot (days): 1.00e+00 
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CEM Dermal Exposure Estimates 

ID Number: Unknown 

Scenario: General Purpose Cleaner Population: Adult 

Years of Use (years): 57 

SA/BW Body (cm2/kg): 15.6 

Frequency of Use (events/year): 300 

Exposure Units Result 

Chronic Cancer

 LADDpot (mg/kg-day) 4.39e-02 

Chronic Non-Cancer

 ADDpot (mg/kg-day) 5.77e-02 

Acute

 ADRpot (mg/kg-day) 1.40e-01 

LADD - Lifetime Average Daily Dose (mg/kg-day) 

AT (days) 

2.74e+04 

2.08e+04 

1.00e+00 

ADD - Average Daily Dose (mg/kg-day) 
ADR - Acute Dose Rate (mg/kg-day) 

Note: 75 years = 2.738e+04 days pot - potential dose 

Note: The general Agency guidance for assessing short-term, infrequent events (for most chemicals, an 
exposure of less than 24 hours that occurs no more frequently than monthly) is to treat such events as 
independent, acute exposures rather than as chronic exposure.  Thus, estimates of long-term average 
exposure like ADD or ADC may not be appropriate for use in assessing risks associated with this type of 
exposure pattern. (Methods for Exposure-Response Analysis for Acute Inhalation Exposure to Chemicals 
(External Review Draft). EPA/600/R-98/051. April 1998 
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 CEM Inputs 

Product: Unknown 

Scenario: General Purpose Cleaner 

Molecular Weight (g/mole): 136.2 

Weight Fraction - Median (unitless): 0.125 

Inhalation Inputs

   Frequency of Use (events/yr): 300 

Mass of Product Used per Event 61.5 
- Median (g):

 Inhalation Rate During Use (m3/hr): 0.55


Inhalation Rate After Use (m3/hr): 0.55 

   Zone 1 Volume (m3): 20 

Air Exchange Rate (air 0.45 
exchanges/hr): 

Activity Patterns

 User: 1111111221542467422744411 

Non-User: 1111111132442477422744411 

Hour: 0  6 12 

Dermal Inputs

   Frequency of Use - Body (events/yr): 300 

   Amount Retained / Absorbed to Skin 
(g/cm2-event):  

   Avg. Time, LADDpot, LADCpot 
(days): 

   Avg. Time, ADRpot, Cppot (days): 

ID Number: Unknown 

Scenario: General Purpose Cleaner 

ID Number: Unknown

Chemical Name: d-Limonene 

Population: Adult 

Vapor Pressure (torr): 2 

Weight Fraction - 90% (unitless): 0.125 

Years of Use: 57

Mass of Product Used per Event 123

 -90% (g):


Duration of Use - Median 0.667

(hours/event):


Duration of Use - 90% 1.42

(hours/event):


Whole House Volume (m3): 369


Body Weight (kg): 71.8


Start Time: 7

Room of Use: 2. Kitchen

18 

SA/BW - Body (cm2/kg): 15.6

3.6e-05

2.74e+04 Avg. Time, ADDpot, ADCpot (days): 2.08e+04

1.00e+00 

CEM Inhalation Exposure Estimates 

Population: Adult 
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Inhalation Rate (m3/day): 0.55 Years of Use (years): 57 

Body Weight (kg): 71.8 Frequency of Use (events/year): 300 

Exposure Units Result AT (days) 

Chronic Cancer

 LADDpot (mg/kg-day) 5.72e-01 2.74e+04

 LADCpot (mg/m3) 3.11e+00 2.74e+04 

Chronic Non-Cancer

 ADDpot (mg/kg-day) 7.53e-01 2.08e+04

 ADCpot (mg/m3) 4.10e+00 2.08e+04 

Acute

 ADRpot (mg/kg-day) 1.75e+00 1.00e+00

 Cppot (mg/m3) 1.30e+02 1.00e+00

  LADD - Lifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Concentration (mg/m3)

  ADD - Average Daily Dose (mg/kg-day) ADC - Average Daily Concentration (mug/m3)

  ADR - Acute Dose Rate (mg/kg-day) Cp - Peak Concentration (mg/m3) 

Note: 75 years = 2.738e+04 days pot - potential dose 

Note: The general Agency guidance for assessing short-term, infrequent events (for most chemicals, an exposure 
of less than 24 hours that occurs no more frequently than monthly) is to treat such events as independent, acute 
exposures rather than as chronic exposure. Thus, estimates of long-term average exposure like ADD or ADC 
may not be appropriate for use in assessing risks associated with this type of exposure pattern. (Methods for 
Exposure-Response Analysis for Acute Inhalation Exposure to Chemicals (External Review Draft). EPA/600/R-
98/051. April 1998 

43 



 CEM Inputs ID Number: Unknown 

Product: Unknown Chemical Name: None 

Scenario: Aerosol Paint Population: Adult 

Molecular Weight (g/mole): 136.2 Vapor Pressure (torr):  2 

Weight Fraction - Median (unitless): 0.000734 Weight Fraction - 90% (unitless): 0.000734 

Inhalation Inputs

 Frequency of Use (events/yr): 60 Years of Use: 11

 Mass of Product Used per Event 
- Median (g): 

227 Mass of Product Used per Event
 -90% (g): 

738

 Inhalation Rate During Use (m3/hr): 0.55 Duration of Use - Median (hours/event): 0.333

 Inhalation Rate After Use (m3/hr): 0.55 Duration of Use - 90% (hours/event): 1

   Zone 1 Volume (m3): 20 Whole House Volume (m3): 369

 Air Exchange Rate (air exchanges/hr): 0.45  Body Weight (kg): 71.8

 Portion of Aerosol in Air (unitless): 0.01 

Activity Patterns

 User: 1 1 1 1 1 1 1 2 3 5 5 4 2 4 6 7 4 2 2 7 4 4 4 1 Start Time: 9

 Non-User: 1 1 1 1 1 1 1 1 3 2 4 4 2 4 7 7 4 2 2 7 4 4 4 1 Room of Use: 5. Utility Room

 Hour: 0  6 12 18 

Dermal Inputs

   There are no Dermal inputs for this scenario.

   Avg. Time, LADDpot, LADCpot (days): 2.74e+04 Avg. Time, ADDpot, ADCpot (days): 4.02e+03

   Avg. Time, ADRpot, Cppot (days): 1.00e+00 
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CEM Inhalation Exposure Estimates 

ID Number: Unknown 

Scenario: Aerosol Paint Population: Adult 

Inhalation Rate (m3/day): 0.55 Years of Use (years): 11 

Body Weight (kg): 71.8 Frequency of Use (events/year): 60 

Exposure Units Result AT (days) 

Chronic Cancer

 LADDpot (mg/kg-day) 4.72e-04 2.74e+04

 LADCpot (mg/m3) 2.57e-03 2.74e+04 

Chronic Non-Cancer

 ADDpot (mg/kg-day) 3.22e-03 4.02e+03

 ADCpot (mg/m3) 1.75e-02 4.02e+03 

Acute

 ADRpot (mg/kg-day) 6.24e-02 1.00e+00

 Cppot (mg/m3) 5.76e+00 1.00e+00

  LADD - Lifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Concentration (mg/m3)

  ADD - Average Daily Dose (mg/kg-day) ADC - Average Daily Concentration (mg/m3)

  ADR - Acute Dose Rate (mg/kg-day) Cp - Peak Concentration (mg/m3) 

Note: 75 years = 2.738e+04 days pot - potential dose 

Note: The general Agency guidance for assessing short-term, infrequent events (for most chemicals, an exposure of less than 
24 hours that occurs no more frequently than monthly) is to treat such events as independent, acute exposures rather than as 
chronic exposure. Thus, estimates of long-term average exposure like ADD or ADC may not be appropriate for use in 
assessing risks associated with this type of exposure pattern. (Methods for Exposure-Response Analysis for Acute Inhalation 
Exposure to Chemicals (External Review Draft). EPA/600/R-98/051. April 1998 

45 



205 – International Programme on Chemical Safety 
Exhibit 12 – Reference 9 www.inchem.org Limonene (CICADS) 



206 – Schwarzenbach Excerpts 
See Exhibit 3 & 5 - Environmental Organic Chemistry Second Edition Excerpt 

 







208 – MacKay & Gschwend Article 
See Exhibit 20 – Enhanced Concentrations of PAHs in Groundwater at Coal Tar Site 

 













































































































































































































































































































































































































RESUME 
GERALD M. PARK, P.G. 
Park Geological Consultants-Contract Geologist 
8790 Blue Jay Lane 
Salt Lake City, Utah 84121-6161 
Telephone:  (801) 733-7079- 
Mobile:  (80l) 699-8332 
E-mail: parkgeol@sisna.com 
______________________________________________________________________________ 
 
January 2012 
SUMMARY OF EXPERIENCE 
More than forty-five years in: 
• Natural Resource and Mining Property Evaluation 
• Project Planning and Management 
• Prospect Generation 
• Mine & field Mapping and Field Methods Training 
• Consulting geologist since 1978 
 
Recent activity

 Economic study-evaluation uranium districts; helicopter supported diamond core drilling coal 

project on environmentally sensitive national forest lands; Paleo-seismology and Neogene Fault 

Study.  Coal deposit and coal bed methane; Geotechnical drilling and core evaluation on pipeline 

route; Geotechnical coring and logging rock quarry; aggregate availability, regional study; 

Gypsum and aragonite evaluation: Petrographic, lithogeochenrical alteration and age-date studies 

at the Toquepala and Cuajone Porphyry Copper Mines. Peru; Training mine geologists in open-

pit mapping techniques at the above mines; Organized exploration teams for gold, silver and 

base metals exploration throughout Peru and parts of Argentina; Gold mine evaluation and 

development recommendations; Geophysical study 40,000 line Km aeromag survey in the 

copper porphyry belt, Southern Peru. 

: Supervise 12 geologists and geo-techs preparing, logging, photographing, and 

sampling 180hole exploration program. Ongoing tasks in preparation for proposed 2011 PR 

Spring project coring program that includes prequalifying drilling, and earth-moving contractors. 

Interviewing and hiring geologists and geo-techs to log and handle core. Equip logging trailers. 

for upcoming large exploration; working on right-of-way for proposed water well and pipeline 

on BLM land. Gold property evaluation: Obtain exploration permits from DOGM; Reserve 

estimates for 17 Utah rock quarries and gravel pits; evaluation of a large tar sand deposit on an 

ongoing project.  



 

QUALIFICATIONS 
 

Exploration for sediment-hosted epithermal gold, porphyry copper, volcanogenic massive 
sulfide, skarn, vein, manto, placer, uranium, beryllium, and industrial mineral deposits in the 
United States, Alaska, Mexico, Peru, Argentina and Canada. 

Exploration Project Management 

 

On-site mine or prospect area examination, review of available prospect records. i.e., drill logs. 
maps, sample assays, geophysical/geochemical surveys, reserves, and literature search.  Study of 
alteration and mineral zonation.  Summation of data and preparation of well-documented report. 

Mine/Prospect Evaluation and Assessment 

 

Mapping, drilling, core logging, ore reserve calculations, rock quality data, and alteration studies. 
Property Development 

Conduct pilot and geochemical survey planning, field staffing and supervision of project, and 
evaluation and interpretation of results. 

Geochemical Surveys 

 
GERALD M. PARK 
 
EDUCATION 
 
MS Mineralogy and Geochemistry University of Utah 1968 BS Stratigraphic and Structural 
Geology University of Utah 1958.  Numerous conferences and seminars and training programs 
have kept skills updated. Registered professional geologist Utah. #5536374. 
 

SOME AFFILIATIONS AND CLIENTS 
All Minerals 
American Smelting and Refining 
Anaconda Company 
Big Piney Oil 
British Petroleum 
Buena Ventura, Minera Yanacocha (Peru) 
Cannon Industries 
Cominco American 
Covey and Company 
EI Paso Natural Gas 
EXXON 
First Sierra Gold 
Standard 
Canyon Fuels 
 

Gold Ventures 
Inspiration Gold 
Kennecott Exploration Company 
Kimberly Mining 
Kinross Gold 
Newmont Mining 
Phelps Dodge 
Southern Peru Copper 
Vitro Minerals 
West Gold 
Wollex Exploration 
Wyoming Minerals Corporation 
Earth Energy Resources 

 

 
 
 



 
PROFESSIONAL ASSOCIATIONS 

 
Utah Council of Professional Geologists, Utah Geological Association, Registered Professional 
Geologist Utah.  OTHER INTERESTS: Fishing, boating, camping. Fitness sports, reading, 
music, volunteer tutoring, community service 
 

SOME SPECIAL ACCOMPLISHMENTS 
 

Chaired successful Utah Section American Institute of Mining Engineers fund-raising committee 
for two years in succession. Steering Committee for licensing professional geologists in Utah. 
 
Worked to obtain Utah legislative approval for favorable small mine regulations. 
 
Organized a functioning Government, Education, and Mining Committee, Utah Section 
American Institute of Mining Engineers. 
 
Mineral discoveries in precious metals copper beryllium. and uranium. Scoutmaster 
 
GERALD M. PARK 
 
WORK EXPERIENCE 
2008- 2010 Gold - silver property evaluation SW Utah, in depth review of Gold Mountain 
District, Piute County, Utah.  On going work

 

 on oil sand project, Uintah County, Utah.  Permit 
application with DOGM, Utah. 

2004-2008 Uranium exploration projects in the Tallahassee Creek Basin, Fremont County, CO. 
Evaluation and resource estimates of 17 Utah rock quarries and gravel pits.  Project geologist for 
on going tar sand mine in eastern Utah.  Work included hydrological study for well site; 
obtaining State and Federal permits, drilling contracts. 
 
1998-2003 Economic and exploration feasibility evaluation of large gold-copper deposit in 
Chile; coal bed methane drilling project, mine drainage project, regional aggregate study, paleo- 
seismology fault study course; geotechnical core logging for pipe line route and rock quarry; 
helicopter supported diamond drilling a coal deposit in National Forest.  Completed study and 
report on the Toquepala and Cuajone Copper mines. 
 
1995-1998 Consultant to Southern Peru Copper: Training geologists in open pit mapping 
techniques; organized and supervised field teams evaluating the geology and geophysics of 
mineral properties throughout Peru.  Conducted a petrology, alteration and geochemical study of 
the Toquepala and Cuajone Porphyry Copper Mines in Peru. 
 
1991-1994 Evaluation of porphyry copper, massive sulfide, epithermal gold, and base metal 
skarn deposits in the United Slates, Canada. Mexico, and Peru.  Integrated the data and provided 
clients with well documented reports and recommendations on the properties.  Provided 



geochemical and claim-staking services.  Extensive prospect field mapping and sampling 
projects. 
 
1988-1991 Geologic reconnaissance, prospect generation, and evaluation in Western United 
States and Mexico; Field and underground mine mapping, supplied geochemical, and claim-
staking teams for clients.  Worked extensively in gold, silver, copper, lead. and zinc, with some 
work on uranium and industrial minerals.  Examined, and reported on many prospects 
throughout Mexico.  Made feasibility studies for acquisition of active mines.  Conducted gold 
placer mining tests. 
 
1986-1988 Negotiated Joint venture operating agreement with major mining company. Assisted 
in organization and merger of a public and private company. Administration and fund raising for 
public company. Geologic evaluation of base and precious metals properties in Alaska, Utah, 
Nevada, New Mexico, Montana, and Idaho.  Evaluated placer gold prospects in California and 
Colorado. 
 
1985-1986 Supervised opening and sampling underground gold mine in New Mexico. Mapped, 
sampled, and studied gold-silver mines in Utah, Nevada, and Arizona.  Prepared plans for open-
pit mine for approval of Bureau of Land Management and Utah State Department of 
Environmental Quality. Mapped volcanogenic gold occurrences in Nevada. 
1984-1985 Supervised a contract geochemical-geological field exploration team in Nevada that 
averaged 80 percent field time for the year. Located several areas for land acquisition and 
follow-up.  Recommended acquisition of property that is now a major mine.  Advised major 
company in interpreting geochemical anomalies and in selecting sediment-hosted gold targets in 
South central Mexico. Identified project areas. 
 
1979-1984 Geologic evaluation of large epithermal silver district in Mexico (two-year project).   
This assignment included summarizing and integrating old reports into exploration plans and 
training Mexican geologists in mapping and sampling method.  Sampled Yukon gold-placer 
deposit. Conducted prospect evaluations in Utah, Nevada, and Arizona. 
 
1978-1979 Directed a geochemical water and soil-sampling exploration program on a 60,000-
acre concession in Eastern Saskatchewan, Canada, using camp-based helicopter and field crews. 
Supervised regional and aerial geologic mapping and airborne radiometric surveying and 
anomaly evaluation which included rock and soil geochemistry in Nova Scotia, Canada. 
 
1975-1978 Developed projects, hired, and technically supervised five field crews and an airborne 
Spectrometer in field exploration in Idaho, Montana, Washington, Oregon, Alaska, Wyoming, 
North Carolina, Georgia, Virginia, Pennsylvania, New Jersey, and New York.  Developed 
exploration concepts, project description, and budgets.  Negotiated large consulting contracts. 
Prepared and presented project summaries to management. 
 
1974-1975 Geology of Carr Fork shaft sites, pilot hole studies, rock quality, hydrology, and 
structure; geophysical studies during shaft sinking.  Plans and sections for underground 
exploration and definition drilling. Geologic mapping, skarn alteration, mineralization, and 
zonation mapping. 



 
1971-1 974 Exploration for vein-type uranium deposits in Precambrian Metamorphic rocks 
Colorado Front Range.  Developed a concept for the occurrence of vein-type uranium deposits in 
metamorphic rocks.  Worked in Grant's mineral belt and New Mexico regional exploration. 
 
1967-1971 Supervised exploration in Colorado, Utah, and Idaho. Geologic mapping, field 
reconnaissance for porphyy copper and massive sulfide-type deposits.  Detailed mapping, 
sampling, and drilling copper-molybdenum systems.  Coordinated and evaluated airborne 
uranium exploration in Colorado.  Wyoming, and Idaho.  Underground and pit mapping in Park 
City and Tintic, Utah, Yerington, Nevada, and Butte, Montana.  Explored for uranium in the 
Colorado Plateau and Wyoming Powder River Basin. 
 
1963-1967 Beryllium exploration in Utah and Nevada.  Supervised drilling at Topaz Mountain. 
Worked on ore reserves and studied the geochemistry of the beryllium deposits.  Completed a 
master's thesis on The Geochemistry and Geochronology of Beryllium Deposits in Western Utah 
and Eastern Nevada, which won a nationwide competition for thesis project interest.  First to 
recognize extensions to Topaz beryllium deposits that doubled the ore reserves. 
 
1959-1 962 Uranium exploration in the Gas Hills, Shirley Basin, and Powder River Basin. 
Supervised four to six drills and logging t:ruck.  Beryllium exploration in Utah, California, 
Idaho, Montana, and Arizona.  Participated in the initial discovery of the large beryllium deposits 
at Spor Mountain. Utah. 
 
Publications: Fluorspar, Uranium, and Beryllium deposit At Spor Mountain, Utah, 2006, Mining 
Districts of Utah, Utah Geological Association Publication 32. 
 
Registered Professional Geologist, Utah, License Number 5536374-2250, 
• References provided upon request 
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February 18, 2011 
 
Layne Christensen 
17800 E. 22nd  Avenue. 
Aurora, CO  80011 
 
Attention:  Brian Dellett, Account Manager   By e-mail to: BWDellett@laynechristensen.com 
 
 
Re: Spring/Summer 2011 Core Drilling Program  -  Request for Quotation 
 
 
Dear Mr. Dellett:  
 
Earth Energy Resources Inc. (EER) is planning a spring/summer oil sand core drilling program on its PR Spring 
leases located on the East Tavaputs Plateau, approximately 70 miles south of Vernal Utah. Your company has 
been contacted and pre-qualified to carry out this work by our consultant geologist, Mr. Gerald (Jerry) Park, from 
Salt Lake City.  If your company is interested in performing this work, please submit to the undersigned (via e-
mailed pdf copies of your standard bid form) by the requested date and time, a comprehensive list of requested 
rates and prices on a footage contract basis for the work described below. EER will contact the company(s) with 
the most attractive proposal and and arrange a pre-award meeting where terms and conditions will be finalized, 
any outstanding questions answered and mobilization details tentatively arranged. 
 
At this point in time, drill rig mobilization is planned for early May 2011 or shortly thereafter if roads and terrain 
have not dried sufficiently following the spring thaw. Drill pads and access trails will be prepared by a local oilfield  
construction contractor.  

 
Scope of Work: (refer to attached  2001 Coring Program Map) 

 Program:  145 HQ, air-drilled core holes in the Green River Formation (Douglas Creek Member) 
- 57 hole 400 ft. spaced program (over ~160 acre initial mine plan area) 
- 88 hole 40 acre spaced program (over ~4,000 acres) 

 Depth:  220 - 300 ft. 

 Core:  2.5 in. dia. recovered in standard 10 ft. core barrel  

  
Geology: 

 The Douglas Creek Member of the Green River Formation is comprised of sedimentary rocks including 
sandstone, siltstone, shale, mudstone, and limestone.  The sandstone is cemented with bitumen and 
calcite; the rock is generally not hard, but tough, drills well, and is competent.     

 Ground water if present is perched, or possibly connate; there are no aquifers present within the depth 
range we are working. 

 Due to the oxidized nature of the bitumen, associated gas is not expected to be encountered. 
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Logistics: 

 Location from Vernal, Utah:  travel westerly on Highway 40, 13 mi. to junction State Highway 88; go south 
18 mi. to Ouray; continue south on County road 2810 55 mi. to PR Spring/Earth Energy Resources 
Project area.  The project area is also accessible from Interstate 70, 3.5 mi. west of the Utah-Colorado 
state line, or northeast of Harley Dome through Hay and San Arroyo canyons. This route is the shortest, 
however the climb for heavy equipment is rigorous and not feasible in wet or snowy weather. (Refer to 
attached Location Map) 

 Closest hospital and helicopter service is Grand Junction, CO; Vernal, UT is a close second. 

 Operations are centered around a room and board camp provided by EER. Accommodation for rig crews 
will be based on double occupancy rooms with shared washroom facilities. 

 Work schedule:  two rigs operating 24/7 with crew rotation on 10/4 work/rest cycle  (other scheduling can 
be considered). 

 Working distances from camp range from 1/8 mi. to 3.5 mi. 

 Rig water provided in 400 bbl tanks at site by Owner. Air compressors available for rent in Vernal. 

 Owner will provide site for Contractor’s fuel dump, supplies and equipment. 

 Drill sites, and access roads, level, rough-cut, preferably left with some roots and rock for ease of 
reclamation, provided by Owner. 

 Utilities in the area are limited to a buried gas gathering pipeline and a number of producing gas wells. No 
drilling will take place close to the pipeline route or existing producing gas well sites.  

 
Drilling Operations: 

 Owner requires 90+% core recovery from initial core point to T.D. of hole at contact with formation 
underlying deepest oil sand bed. Owner’s geologist will establish initial core point depth for all holes. 
Overburden depth ranges from zero(outcrop) to approximately 60 ft. 

 Owner requires driller to record presence, depth and interval of any artesian or obvious water bearing 
formations. 

 Gas is not expected to be encountered therefore a BoP or gas diverter/blooey line is not required as part 
of the rig equipment however a functioning gas detector must be in place at an appropriate location near 
the drill stem. 

 Air, mist, and foam are preferred drilling fluids. Owner would like to minimize use of water for drilling as 
the haul distance from nearest surface source is prohibitive.  However, high core recovery is paramount, 
and good fluid flow (air, mist or foam) is necessary.  These alternative coring fluids have not been tested 
at this site.  Recent air coring in somewhat similar rocks at another location significantly improved coring 
rates. Rock conditions should direct the fluid used and Contractor shall be prepared to drill with any of the 
above combinations, up to and including conventional water-based drilling mud if necessary. 

 EER personnel will run an electric log with drill on hole and then driller will plug hole after logging is 
completed. This routine may be modified for practical reasons. 

 Cuttings to be returned to hole, or buried and/or if water is present. Slurry to be captured in small, parallel 
backhoe pits provided (and closed) by Owner. 
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Drilling Equipment & Material Costs: 

 Contractor shall supply two fully equipped purpose-built coring rigs, crewed as specified (incl. crew truck), 
all drill pipe, casing, bits, collars, core barrel assemblies, and all other required tooling, all as part of the 
quoted “per foot drilled” cost.  

 Contractor shall provide and quote hourly or day rates for single axle water trucks to support each drilling 
rig as required. 

 Contractor shall supply and quote prices for consumable items including but limited to: mud, foam, LCM’s, 
bentonite pellets, cardboard core boxes, etc. 

 Quoted prices shall also include hourly rates for rig moves (when not drilling), stand-by rates for weather 
or Owner-caused delays, crew travel time, and lump sums for mobilization to and de-mobilization from the 
work site. 

 

Safety and Insurance: 

 Contractor shall state his Lost Time Accident and Recordable Injury frequency rates in his proposal for the 
current year and previous 3 years. 

 Contactor shall include copy of his Safety Policy Statement with proposal submission. Copy of full safety 
program to be provided by successful bidder at time of contract award. 

 Contractor to have all insurance coverages in place that are required by Owner. Contactor shall list 
insurance coverages currently in force or coverage that is proposed to be in force during period work is 
performed. 

 
 

Due date/time for receipt of proposals is:  Noon, March 7, 2011.  
 
Should you require further clarification or have any questions concerning this work, please do not hesitate to 
contact the undersigned in Calgary at O: 403-233-9366 X2, C: 403-473-8995 or by e-mail at:  
tim.wall@earthenergyresources.com .  You may also contact Mr. Jerry Park in Salt Lake City  at O: 801-733-
7079, C: 801-699-8332 or by e-mail at:  parkgeol@sisna.com.  Thank you for your proposal. 
 
 
Yours very truly, 
Earth Energy Resources Inc. 
 
 
 
T.J.(Tim) Wall 
Vice President, Engineering 
 
 
/attach. 
 
 









US Oil Sands Inc.
2011 High‐Density Coring Program ‐ PR Spring Mine Site, Utah

Planned Drill 
Hole No.

Final Drill 
Hole No.

Target 
Elevation 
(ft. ASL)

As‐built 
Elevation 
(m ASL)

As‐built 
Elevation 
(ft. ASL)

As‐drilled    
T.D.         
(ft.)

Depth to 
Water  
(ft)

Flow Rate 
(gpm)

Date          
Pad Prepared 
(mm/dd/yyyy)

Date Drilled 
(mm/dd/yyyy)

Date Plugged 
(mm/dd/yyyy)

Date Reclaimed 
(mm/dd/yyyy)

01 M01 4369130.3 645313.5 8010.5 4369142.0 645312.0 2441.96 8011.7 153 Dry N/A 06/14/2011 06/16/2011 06/16/2011 07/19/2011
02 M02 4369213.2 645398.9 7995.7 4369216.2 645391.5 2440.81 8007.9 167 " " 06/13/2011 06/15/2011 06/15/2011 07/21/2011
03 M03 4369383.8 645562.3 7992.0 4369360.1 645596.6 2452.95 8047.7 157 " " 06/13/2011 06/25/2011 06/25/2011 6/8/2011
04 M04 4369466.8 645652.5 8024.0 4369422.6 645698.7 2463.58 8082.6 177 " " 10/6/2011 06/27/2011 06/27/2011 8/8/2011
05 M05 4369547.2 645730.5 8052.5 4369539.1 645744.7 2462.38 8078.7 157 " " 9/6/2011 06/29/2011 06/29/2011 8/8/2011
06 M06 4369632.6 645818.3 8094.6 4369642.6 645816.5 2470.13 8104.1 155 " " 9/6/2011 06/22/2011 06/22/2011 3/8/2011
07 M07 4369715.5 645901.2 8124.3 4369710.7 645899.3 2477.99 8129.9 155 " " 8/6/2011 06/21/2011 06/21/2011 3/8/2011
08 M08 4369798.4 645989.0 8150.1 4369794.4 645990.8 2484.64 8151.7 150 " " 8/6/2011 06/15/2011 06/15/2011 4/8/2011
09 M09 4369047.4 645398.9 8018.3 4369047.9 645404.0 2444.20 8019.0 167 " " 06/14/2011 06/22/2011 06/22/2011 07/22/2011
10 M10 4369137.6 645479.4 8040.7 4369135.4 645480.2 2450.47 8039.6 182 " " 06/14/2011 06/23/2011 06/23/2011 5/8/2011
11 M11 4369213.2 645564.7 8053.5 4369212.7 645569.0 2455.11 8054.8 177 " " 06/13/2011 06/26/2011 06/26/2011 5/8/2011
12 M12 4369300.9 645652.5 8069.9 4369297.1 645658.2 2461.78 8076.7 177 " " 06/13/2011 06/26/2011 06/26/2011 6/8/2011
13 M13 4369383.9 645730.5 8097.7 4369349.4 645765.5 2461.91 8077.1 157 " " 9/6/2011 06/27/2011 06/27/2011 6/8/2011
14 M14 4369469.2 645818.3 8084.1 4369465.3 645825.8 2460.53 8072.6 197 " " 9/6/2011 06/28/2011 06/28/2011 6/8/2011
15 M15 4369549.7 645901.2 8091.5 4369561.7 645903.7 2469.18 8101.0 161 " " 9/6/2011 06/14/2011 06/14/2011 8/8/2011
16 M16 4369632.6 645989.0 8135.7 4369636.1 645985.7 2481.95 8142.9 230 " " 8/6/2011 06/13/2011 06/13/2011 4/8/2011
17 M17 4369717.9 646067.0 8162.2 4369718.4 646059.6 2488.71 8165.0 185 " " 7/6/2011 06/14/2011 06/14/2011 4/8/2011
18 M18 4369047.3 645562.2 8038.3 4369058.9 645570.2 2450.33 8039.1 167 " " 06/21/2011 06/23/2011 06/23/2011 07/22/2011
19 M19 4369130.3 645652.5 8063.8 4369137.1 645633.8 2455.67 8056.7 177 " " 06/13/2011 06/24/2011 06/24/2011 5/8/2011
20 M20 4369213.2 645730.5 8055.4 4369206.9 645737.1 2454.64 8053.3 147 " " 06/13/2011 06/26/2011 06/26/2011 6/8/2011
21 Cancelled 4369383.8 645898.7 8033.8
22 M22 4369464.3 645986.5 8118.3 4369471.2 645981.6 2473.17 8112.0 218 " " 10/6/2011 06/14/2011 06/14/2011 8/8/2011
23 M23 4369549.7 646067.0 8143.2 4369550.9 646060.8 2483.66 8148.5 200 " " 8/6/2011 12/6/2011 12/6/2011 4/8/2011
24 M24 4369632.6 646152.3 8161.2 4369627.4 646151.6 2489.24 8166.8 235 " " 8/6/2011 10/6/2011 10/6/2011 4/8/2011
25 M25 4369044.9 645735.4 7997.6 4369064.9 645690.5 2448.66 8033.6 167 " " 06/14/2011 06/24/2011 06/24/2011 5/8/2011
26 Cancelled 4369210.7 645901.2 7995.9
27 M27 4369300.9 645986.5 8087.3 4369308.7 645998.6 2470.14 8102.0 208 " " 7/6/2011 9/6/2011 10/6/2011 9/8/2011
28 M28 4369383.8 646067.0 8130.4 4369385.9 646064.0 2474.88 8117.6 250 " " 8/6/2011 9/6/2011 10/6/2011 9/8/2011
29 M29 4369461.9 646154.8 8138.0 4369462.8 646141.4 2483.26 8145.1 247 " " 8/6/2011 11/6/2011 11/6/2011 9/8/2011
30 M30 4369552.1 646220.6 8146.2 4369550.0 646222.3 2486.76 8156.6 198 " " 7/6/2011 9/6/2011 10/6/2011 4/8/2011

Relocated M31 4369127.8 645986.5 8022.6 4369191.0 645997.2 2457.53 8060.7 293 " " 7/6/2011 12/6/2011 12/6/2011 9/8/2011
Relocated M32 4369215.6 646069.4 8062.1 4369215.6 646069.4 2457.23 8061.8 305 " " 6/7/2011 07/22/2011 07/22/2011 8/8/2011
Relocated M33 4369215.6 646154.8 8074.0 4369293.0 646153.3 2457.02 8061.1 125 " " 8/6/2011 06/22/2011 06/22/2011 9/8/2011
Relocated M34 4369381.4 646237.7 8128.1 4369367.7 646264.5 2469.27 8101.3 125 " " 8/6/2011 06/23/2011 06/23/2011 9/8/2011
Relocated M35 4369469.2 646318.2 8136.6 4369462.9 646323.2 2481.53 8141.5 175 " " 8/6/2011 06/23/2011 06/23/2011 9/8/2011

36 Cancelled 4369213.2 646235.2 8034.2
37 Cancelled 4369298.5 646320.6 8075.6
38 M38 4369379.0 646403.5 8145.3 4369374.3 646419.5 2487.00 8157.5 155 " " 06/15/2011 06/24/2011 06/24/2011 3/8/2011
39 M39 4369044.9 646237.7 8092.6 4369026.8 646252.6 2471.54 8108.7 155 " " 06/22/2011 06/26/2011 06/26/2011 3/8/2011
40 M40 4369127.8 646320.6 8128.8 4369129.9 646318.1 2480.80 8139.1 185 " " 06/23/2011 11/7/2011 11/7/2011 9/8/2011
41 M41 4369213.2 646405.9 8158.5 4369213.4 646400.7 2487.80 8162.1 175 " " 06/15/2011 11/7/2011 11/7/2011 3/8/2011
42 M42 4369298.5 646491.3 8185.7 4369301.8 646491.3 2492.60 8177.8 205 " " 06/15/2011 10/7/2011 10/7/2011 3/8/2011
43 M43 4368879.1 646237.7 8045.3 4368911.5 646247.5 2454.77 8053.7 105 " " 06/22/2011 06/25/2011 06/25/2011 10/8/2011
44 M44 4368959.6 646323.0 8123.6 4368973.7 646335.2 2479.39 8134.5 165 " " 06/24/2011 06/26/2011 06/26/2011 10/8/2011
45 M45 4369047.4 646403.5 8147.6 4369044.5 646395.4 2484.90 8152.6 175 " " 06/22/2011 7/7/2011 7/7/2011 3/8/2011
46 M46 4369130.3 646496.2 8172.3 4369128.5 646493.3 2489.90 8169.0 195 " " 06/21/2011 7/7/2011 7/7/2011 3/8/2011
47 M47 4369213.2 646571.7 8187.4 4369217.1 646568.4 2492.30 8176.8 205 " " 06/15/2011 9/7/2011 9/7/2011 3/8/2011
48 M48 4368879.1 646405.9 8076.8 4368860.3 646384.2 2456.92 8060.8 105 " " 06/23/2011 06/24/2011 06/24/2011 3/8/2011
49 M49 4368959.6 646491.3 8113.0 4368957.1 646502.3 2471.56 8108.8 135 " " 06/23/2011 06/28/2011 06/28/2011 2/8/2011
50 M50 4369047.3 646574.2 8151.6 4369062.0 646575.4 2487.19 8160.1 305 " " 06/15/2011 06/28/2011 06/28/2011 3/8/2011
51 M51 4369127.8 646659.5 8168.1 4369121.6 646662.9 2489.70 8168.3 165 " " 06/15/2011 10/7/2011 10/7/2011 2/8/2011
52 M52 4368798.6 646493.7 8053.7 4368793.6 646498.8 2452.61 8046.6 115 " " 06/22/2011 06/26/2011 06/26/2011 2/8/2011
53 M53 4368876.7 646574.2 8084.3 4368896.4 646567.4 2464.09 8084.3 125 " " 06/21/2011 06/27/2011 06/27/2011 2/8/2011
54 M54 4368957.1 646662.0 8103.9 4368965.8 646647.6 2468.61 8099.1 105 " " 06/21/2011 06/27/2011 06/27/2011 2/8/2011
55 M55 4369044.9 646740.0 8154.1 4369025.9 646752.5 2483.59 8146.2 78 " " 06/22/2011 06/30/2011 06/30/2011 2/8/2011
56 M56 4368876.7 646744.9 8091.3 4368869.9 646739.2 2463.14 8079.1 145 " " 06/22/2011 06/29/2011 06/29/2011 2/8/2011
57 M57 4368954.7 646827.8 8138.0 4368952.1 646833.9 2476.50 8122.9 95 " " 06/24/2011 06/29/2011 06/29/2011 2/8/2011
58 M58 4369089.6 645186.6 2433.46 7983.8 167 " " 06/14/2011 06/22/2011 06/22/2011 07/19/2011
59 Scrapped 4369915.6 645953.0 2489.22 8166.7
60 M60 4369844.0 645875.4 2480.60 8138.5 145 " " 06/15/2011 06/15/2011 06/15/2011 07/22/2011
61 Scrapped 4369789.5 645801.9 2474.96 8119.9

Target Coordinates          
UTM NAD 27               

Northing           Easting

As‐Drilled Coordinates      
UTM NAD 27              

Northing              Easting

<<Bates Number#6#01#US OIL >>
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INTRODUCTION(TOC)

A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z

Hydrologic techniques, capably applied, are essential for the sound development and

management of water resources. The population of our country is increasing rapidly but

water use outpaces the growth in population and thus creates demands for water that

frequently impinge on the available supply. The mounting demands, the increasing areas of

conflict, and the rising rate of flood damage impel a need for refined methods of analysis of

water problems.

Consider the planning for a water supply for a town or an irrigation project: How much

water is available in the rivers? How does this supply compare with the demand? Is

reservoir storage needed? If so, how much? Riverflow varies and therefore reservoirs are

built to store water to tide over from times of excess to times of deficiency. The problem is
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to design the storage reservoir so that the demands for water can be supplied despite

variations in riverflow. Reservoirs that are built too large waste money and water;

reservoirs built too small cannot do the job expected of them.

Floods pose a different set of hydrologic questions. The height of levees and the size of

reservoirs needed to restrain floodwater must be determined if these structures are to be

used to reduce flood damage. Flood damage can also be reduced by the proper design of

homes and factories which are built on the flood plain, often in ignorance of flood danger.

Highway bridges and culverts are other structures that are often damaged by floods. If

highways are to cross streams safely and economically, bridges and culverts must be

adequate to span the floods expected within their useful life.

Hydraulic engineers with weighty problems of water supply, floods, and pollution control to

solve welcome methods that will help them use basic data. The solution of water problems

begins with water data, of which more than 100,000 station-years of streamflow records are

available. Collection of basic data, although the essential first step, is only part of the task.

Water facts provide the necessary foundation; they do not in themselves give direct

solutions to water problems. Sound methods of putting data to practical use in solving

water problems are also essential. These problems are increasing in number and

complexity, often at a faster pace than the means for solving them.

Another prerequisite to analyzing basic data is that the data be arranged in a form adapted

to the methods of analysis. For example, after the development and publication of methods

for deriving and using duration curves, there remains the need for presenting the data so

that duration curves can be readily prepared. Meeting this need is part of the plan of the

Geological Survey for increasing the usefulness of water data for solving water problems.

Thus, there are three steps prior to analysis: collection of data; development of methods of

using the data; and processing the data into convenient form. This manual discusses the

second step: describing hydrologic techniques for the hydraulic engineer.

The general outline of techniques given in engineering textbooks is directed to solving

specific problems such as water supply, irrigation, and flood control. In contrast, the

purpose of this manual is to describe techniques for analyzing basic river data to give

results applicable to many kinds of hydraulic engineering problems concerned with riverflow.

Two of the chapters discuss methods of increasing the reliability of short records, a common

need in the many uses of streamflow data. Another chapter discusses double-mass curves,

and another, duration curves, both useful tools in using records of streamflow. A chapter is

devoted to flood-frequency curves, a universal tool for applying flood data to the solution of

flood problems. Special problems like flood zoning are included because they afford new

opportunities, not yet found in textbooks, for the use of basic data.

This manual began with a series of reports prepared for use within the Geological Survey

during the past 10 years. These have been revised and improved for publication in three

parts. The first part presents methods of general interest, including a list of definitions; the

second part discusses methods of solving low-flow problems found in developing water

supply; and the third part discusses flood hydrology. 

HYDROLOGIC DEFINITIONS(TOC)

A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z

Surface-water hydrology is the study of the origin and processes of water in streams and

lakes, in nature, and as modified by man. It includes such subjects as infiltration, channel

storage, floods and droughts, direct runoff, and base flow. Surface-water hydrology shares

with meteorology the study of precipitation and evaporation. Also, surface-water hydrology

shares with geomorphology the study of the shape, size, and number of river channels,

because river channels are formed as a consequence of the rates and quantities of water

they must carry. Some of the tools used in the study and application of surface-water

hydrology are unit hydrographs, flow-duration curves, flood-frequency curves, and

correlation, all of which are defined in this report.
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The definitions in this list are intended to explain the terminology in the "Manual of

Hydrology" of which this report is the first chapter. It is, however, more than a glossary of

terms used in the manual, as terms are included from the entire field of surface-water

hydrology. Terms within some of the definitions are defined in this chapter. Where such

terms might affect the meaning of the definition, they are shown in italics.

Excluded from the list are such terms as "river," "lake," "creek," and other names for

surface-water features, for which hydrologists have not devised better definitions than are

in the dictionaries. In general, therefore, common dictionary terms such as "anomaly" or

"abnormal" are not included--but there are exceptions--where a term, like "anabranch,"

deserves wider usage. Also excluded are those terms, although often used in surface-water

hydrology, that are mainly geologic, hydraulic, statistical, or meteorologic. These terms are

defined, as necessary, in separate chapters.

The usefulness of a list of definitions is limited by the extent to which the concepts they

embody are accepted. To enhance precision and to promote agreement, many of the

definitions listed were selected from research papers or reports on field investigations to

which appropriate reference is given. Multiple references are cited where they amplify the

meaning, and these references can be used as a source of additional information on

surface-water hydrology. Where acceptable definitions could not be found in published

works, substitutes were written especially for this chapter. Terms defined in this report are

grouped by subjects in the section entitled "Topical finding list" to facilitate locating the

definitions of related terms.

Walter B. Langbein selected or composed the definitions presented in the report, and

Kathleen T. Iseri arranged the report for publication, verified references, and prepared the

topical finding list. 

A A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Ablation. The process by which ice and snow waste away owing to melting and

evaporation.

Absorption. The entrance of water into the soil or rocks by all natural processes. It includes

the infiltration of precipitation or snowmelt, gravity flow of streams into the valley alluvium

(seeBank storage) into sinkholes or other large openings, and the movement of

atmospheric moisture.

Acre-foot. A unit for measuring the volume of water, is equal to the quantity of water

required to cover 1 acre to a depth of 1 foot and is equal to 43,560 cubic feet or 325,851

gallons. The term is commonly used in measuring volumes of water used or stored.

Anabranch. A diverging branch of a river which reenters the mainstream.

FIGURE

Anchor ice. Ice in the bed of a stream or upon a submerged body or structure. (See also
Schaefer, V. J., 1950, p. 888. )

Annual flood. The highest peak discharge in a water year.

Annual flood series. A list of annual floods.

Antecedent precipitation index. An index of moisture stored within a drainage basin

before a storm. (Linsley and others, 1949, p. 414.)

Area-capacity curve. A graph showing the relation between the surface area of the water

in a reservoir and the corresponding volume.

Average discharge. In the annual series of the Geological Survey's reports on surface-

water supply--the arithmetic average of all complete water years of record whether or not
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they are consecutive. Average discharge is not published for less than 5 years of record.

The term "average" is generally reserved for average of record and "mean" is used for

averages of shorter periods, namely, daily mean discharge.

B A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Backwater. Water backed up or retarded in its course as compared with its normal or

natural condition of flow. In stream gaging, a rise in stage produced by a temporary

obstruction such as ice or weeds, or by the flooding of the stream below. The difference

between the observed stage and that indicated by the stage-discharge relation, isreported

as backwater.

Bank. The margins of a channel. Banks are called right or left as viewed facing in the

direction of the flow.

Bankfull stage. Stage at which a stream first overflows its natural banks. (See also Flood
stage. Bankfull stage is a hydraulic term, whereas flood stage implies damage.)

Bank storage. The water absorbed into the banks of a stream channel, when the stages

rise above the water table in the bank formations, then returns to the channel as effluent

seepage when the stages fall below the water table. (After Houk, 1951, p. 179.)

Base discharge (for peak discharge). In the Geological Survey's annual reports on surface-

water supply, the discharge above which peak discharge data are published. The base

discharge at each station is selected so that an average of about three peaks a year will be

presented. (See also Partial-duration flood series.)

Base flow. See Base runoff.

Base runoff. Sustained or fair weather runoff. In most streams, base runoff is composed

largely of groundwater effluent. (Langbein and others, 1947, p. 6.) The term base flow is
often used in the same sense as base runoff. However, the distinction is the same as that

between streamflow and runoff. When the concept in the terms base flow and base runoff is

that of the natural flow in a stream, base runoff is the logical term. (See alsoGround-
water runoff and Direct runoff.)

Basic hydrologic data. Includes inventories of features of land and water that vary only

from place to place (topographic and geologic maps are examples), and records of

processes that vary with both place and time. (Records of precipitation, streamflow, ground-

water, and quality-of-water analyses are examples.)

Basic hydrologic information is a broader term that includes surveys of the water resources

of particular areas and a study of their physical and related economic processes,

interrelations and mechanisms.

Basic-stage flood series. See Partial duration flood series.

Braiding of river channels. Successive division and rejoining (of riverflow ) with

accompanying islands is the important characteristic denoted by the synonymous terms,

braided or anastomosing stream. (Leopold and Wolman, 1957, p. 40.) A braided stream is

composed of anabranches.

C A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Catchment area. SeeDrainage basin.

Cfs. Abbreviation of cubic feet per second .

Cfs-day. The volume of water represented by a flow of 1 cubic foot per second for 24

hours. It equals 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons.

Cfsm (cubic feet per second per square mile). The average number of cubic feet of water
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per second flowing from each square mile of area drained by a stream, assuming that the

runoff is distributed uniformly in time and area.

Channel (watercourse). An open conduit either naturally or artificially created which

periodically or continuously contains moving water, or which forms a connecting link

between two bodies of water. River, creek, run, branch, anabranch, and tributary are some

of the terms used to describe natural channels. Natural channels may be single or braided

(see Braiding of river channels) . Canal and floodway are some of the terms used to

describe artificial channels.

Channel storage. The volume of water at a given time in the channel or over the flood
plain of the streams in a drainage basin or river reach. Channel storage is great during the

progress of a flood event. (See Horton, 1935, p. 3.)

Climate. The sum total of the meteorological elements that characterize the average and

extreme condition of the atmosphere over a long period of time at any one place or region

of the earth's surface. The collective state of the atmosphere at a given place or over a

given area within a specified period of time. (Landsberg, 1945, p. 928.)

Climatic year. A continuous 12-month period during which a complete annual cycle occurs,

arbitrarily selected for the presentation of data relative to hydrologic or meteorologic

phenomena. The climatic year is usually designated by the calendar year during which most

of the 12 months occur. (See Water year.)

Cloudburst. A torrential downpour of rain, which by its spottiness and relatively high

intensity suggests the bursting and discharge of a whole cloud at once. (Woolley, 1946, p.

ii.)

Concentration time. See Time of concentration.

Concordant flows. Flows at different points in a river system that have the same

recurrence interval, or the same frequency of occurrence. It is most often applied to

floodflows.

Condensation. The process by which water changes from the vapor state into the liquid or

solid state. It is the reverse of evaporation.

Conservation storage. Storage of water for later release for useful purposes such as

municipal water supply, power, or irrigation in contrast with storage capacity used for flood

control.

Consumptive use. The quantity of water absorbed by the crop and transpired or used

directly in the building of plant tissue together with that evaporated from the cropped area.

(U.S. Bur. of Reclamation, 1952, p. 3.)

The quantity of water transpired and evaporated from a cropped area or the normal loss of

water from the soil by evaporation and plant transpiration. (Blaney, 1951b, p. 190.) (see
alsoWater requirement and Blaney, 1951a, p. 4.)

The quantity of water discharged to the atmosphere or incorporated in the products of the

process in connection with vegetative growth, food processing, or an industrial process

(MacKichan, 1957, p. 2.)

Consumptive use, net. The consumptive use decreased by the estimated contribution by

rainfall toward the production of irrigated crops. (Simons, 1953, p. 12.) (See Effective
precipitation (3).) Net consumptive use is sometimes called crop irrigation requirement.

Consumptive waste. The water that returns to the atmosphere without benefiting man.

(Thomas, 1951, p. 217.)

Contents. The volume of water in a reservoir. Unless otherwise indicated reservoir content

is computed on the basis of a level pool and does not include bank storage.
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Control. A natural constriction of the channel, a long reach of the channel, a stretch of

rapids, or an artificial structure downstream from a gaging station that determines the

stage-discharge relation at the gage.

A control may be complete or partial. A complete control exists where the stage-discharge

relation at a gaging station is entirely independent of fluctuations in stage downstream from

the control. A partial control exists where downstream fluctuations have some effect upon

the stage-discharge relation at a gaging station. A control, either partial or complete, may

also be shifting. Most natural controls are shifting to a degree, but a shifting control exists

where the stagedischarge relation experiences frequent changes owing to impermanent bed

or banks.

Correlation. The process of establishing a relation between a variable and one or more

related variables. Correlation is simple if there is only one independent variable; multiple, if

there is more than one independent variable. For gaging station records, the usual variables

are the short-term gaging-station record and one or more long-term gaging-station records.

(Searcy, 1960.)

Correlative estimate. A discharge determined by correlation. A correlative estimate

represents a likely valueof the discharge for any particular period--commonly a month--

according to a specified method of analysis. (After Langbein and Hardison, 1955, [no. 826],

p. 826-8.)

Cryology. Science of ice and snow.

Cubic feet per second. A unit expressing rates of discharge. One cubic foot per second is

equal to the discharge of a stream of rectangular cross section, 1 foot wide and 1 foot

deep, flowing water an average velocity of 1 foot per second.

Current meter. An instrument for measuring the speed of flowing water. The Geological

Survey uses a rotating cup meter.

FIGURE

Cusec. This abbreviation for cubic foot per second, common in the British Commonwealth

countries (except Canada), is not used by the U.S. Geological Survey; instead, cfs is used.

Cycle. A regularly recurring succession of events such as the cycle of the seasons. Use of

cycle to describe a group of wet years followed or preceded by a group of dry years is to be

avoided.

D A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Dead storage. The volume in a reservoir below the lowest controllable level. (Thomas and

Harbeck, 1956, p. 13.)

Dependable yield, n-years. The minimum supply of a given water development that is

available on demand, with the understanding that lower yields will occur once in n years, on

the average. (Paulsen, 1950, p. 801.)

Depletion. The progressive withdrawal of water from surface- or ground-water reservoirs at

a rate greater than that of replenishment. (see Recession curveand streamflow
depletion.)

Depression storage. The volume of water contained in natural depressions in the land

surface, such as puddles. (After Horton, 1935, p. 2)

Direct runoff. The runoff entering stream channels promptly after rainfall or snowmelt.

Superposed on base runoff, it forms the bulk of the hydrograph of a flood.

See also surface runoff. The terms base runoff and direct runoff are time classifications of

runoff. The terms ground-water runoff and surface runoff are classifications according to

source.
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Discharge. In its simplest concept discharge means outflow; therefore, the use of this term

is not restricted as to course or location, and it can be applied to describe the flow of water

from a pipe or from a drainage basin. If the discharge occurs in some course or channel, it

is correct to speak of the discharge of a canal or of a river. It is also correct to speak of

the discharge of a canal or stream into a lake, a stream, or an ocean. (See also
Streamflowand Runoff.)

The data in the reports of the Geological Survey on surface water represent the total fluids

measured. Thus, the terms discharge, streamflow, and runoff represent water with the

solids dissolved in it and the sediment mixed with it. Of these terms, discharge is the most

comprehensive. The discharge of drainage basins is distinguished as follows:

Yield. Total water runout or crop; includes runoff plus underflow.

Runoff. That part of water yield that appears in streams.

Streamflow. The actual flow in streams, whether or not subject to regulation, or

underflow.

Each of these terms can be reported in total volumes (such as acre-feet) or time rates (such

as cubic feet per second or acre-feet per year). The differentiation between runoff as a

volume and streamflow as a rate is not accepted.

Discharge rating curve. See Stage discharge relation.

Distribution graph (distributionhydrograph). A unit hydrograph of direct runoff modified to

show the proportions of the volume of runoff that occurs during successive equal units of

time. (After Hoyt and others, 1936, p. 124.)

Diversion. The taking of water from a stream or other body of water into a canal, pipe, or

other conduit.

Double-mass curve. A plot on arithmetic cross-section paper of the cumulated values of

one variable against the cumulated values of another or against the computed values of the

same variable for a concurrent period of time. ( See Searcy and Hardison, 1960.)

Drainage area. The drainage area of a stream at a specified location is that area,

measured in a horizontal plane, which is enclosed by a drainage divide. (See [U.S.] Federal

Inter-Agency River Basin Committee, Subcommittee on Hydrology, 1951, p. 11. ) 1

Drainage basin. A part of the surface of the earth that is occupied by a drainage system,

which consists of a surface stream or a body of impounded surface water together with all

tributary surface streams and bodies of impounded surface water.

Drainage density. Length of all channels above those of a specified stream order per unit

of drainage area.

Drainage divide. The rim of a drainage basin. (See Watershed.)

Drought. A period of deficient precipitation or runoff extending over an indefinite number of

days, but with no set standard by which to determine the amount of deficiency needed to

constitute a drought. Thus, there is no universally accepted quantitative definition of

drought; generally, each investigator establishes his own definition.

The following paragraph (Hoyt, 1936, p. 2) discusses the problem of defining a drought:

When in an area that is ordinarily classed as humid, natural vegetation becomes desiccated

or defoliates unseasonably and crops fail to mature owing to lack of precipitation, or when

precipitation is insufficient to meet the needs of established human activities, drought

conditions may be said to prevail. Although water for irrigation or other uses in arid areas is

always limited, special shortages in such areas are also regarded as droughts.

Unsatisfactory distribution of precipitation throughout the year may be as effective a factor

in causing a drought as a shortage in the total amount. Temperature and wind may also

play an important part, especially in relation to the damage done.
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Duration curve. See Flow-duration curve for one type.

E A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Effective precipitation (rainfall). 1. That part of the precipitation that produces runoff. 2.

A weighted average of current and antecedent precipitation that is "effective" in correlating

with runoff. 3. As described by U.S. Bureau of Reclamation (1952, p. 4), that part of the

precipitation falling on an irrigated area that is effective in meeting the consumptive
userequirements.

Epilimnion. See thermal stratification.

Evaporation. The process by which water is changed from the liquid or the solid state into

the vapor state. In hydrology, evaporation is vaporization that takes place at a temperature

below the boiling point.

Evaporation opportunity (relative evaporation). The ratio of the rate of evaporation from

a land or water surface in contact with the atmosphere, to the evaporativity under existing

atmospheric conditions. It is the ratio of actual to potential rate of evaporation, generally

stated as a percentage. (Derived from Meinzer, 1923, p. 14.)

The opportunity for a given rate of evaporation to continue is determined by the available

moisture supply. (Meyer, 1928, p. 244.)

Evaporation pan. An open tank used to contain water for measuring the amount of

evaporation. The U.S. Weather Bureau class A pan is 4 feet in diameter, 10 inches deep,

set up on a timber grillage so that the top rim is about 16 inches from the ground. The

water level in the pan during the course of observation is maintained between 2 and 3

inches below the rim.

Evaporation, total. The sum of water lost from a given land area during any specific time

by transpiration from vegetation and building of plant tissue; by evaporation from water

surfaces, moist soil, and snow; and by interception. *** It has been variously termed

"evaporation," "evaporation from land areas," "evapotranspiration," "total loss," "water

losses," and "fly off." (Lee, 1949, p. 314.)

Evaporativity (potential rate of evaporation). The rate of evaporation under the existing

atmospheric conditions from a surface of water that is chemically pure and has the

temperature of the atmosphere. (Meinzer, 1923, p. 13.)

Evapotranspiration. Water withdrawn from a land area by evaporation from water surfaces

and moist soil and plant transpiration. It is a coined word; probably the first recorded use is

on page 296 of the Transactions of the American Geophysical Union, part 2, 1934.

Evapotranspiration, potential.See Potential evapotranspiration.

Excessive rainfall. See Rainfall, excessive.

F A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Field capacity. See Field-moisturecapacity.

Field-moisture capacity. The quantity of water which can be permanently retained in the

soil in opposition to the downward pull of gravity. (Horton, 1935, p. 3.)

Field-moisture deficiency. The quantity of water, which would be required to restore the

soil moisture to field-moisture capacity. (Horton, 1935, p. 3.)

Firn (firn snow). Old snow on the top of glaciers, granular and compact but not yet

converted into ice. It is a transitional stage between snow and ice. Also called ne've'.

Firn line. The highest level to which the fresh snow on a glacier's surface retreats during
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the melting season. (Matthes, 1949, p. 161.) The line separating the accumulation area

from the ablation area.

Flood. An overflow or inundation that comes from a river or other body of water (Barrows,

1948, p. 4), and causes or threatens damage.

Any relatively high streamflow overtopping the natural or artificial banks in any reach of a

stream. (Leopold and Maddock, 1954, p. 249-251.)

A relatively high flow as measured by either gage height or discharge quantity. (Jarvis and

others, 1936, p. 463.)

A glossary of flood terms is given in "The Flood Control Controversy." (Leopold and

Maddock, 1954, p. 249-251.) See Annual flood.

Flood-control storage. Storage of water in reservoirs to abate flood damage. (See
Retarding reservoir.)

Flood crest. See Flood peak.

Flood event. See Flood wave.

Flood-frequency curve. 1. A graph showing the number of times per year on the average,

plotted as abscissa, that floods of magnitude, indicated by the ordinate, are equaled or

exceeded. 2. A similar graph but with recurrence intervals of floods plotted as abscissa.

(See Dalrymple, 1960.)

Flood, maximum probable. The largest flood for which there is any reasonable expectancy

in this climatic era. (Leopold and Maddock, 1954, p.112.)

Flood peak. The highest value of the stage or discharge attained by a flood; thus, peak

stage or peak discharge. Flood crest has nearly the same meaning, but since it connotes the

top of the flood wave, it is properly used only in referring to stage--thus, crest stage, but

not crest discharge.

Flood plain. A strip of relatively smooth land bordering a stream, built of sediment carried

by the stream and dropped in the slack water beyond the influence of the swiftest current.

It is called a living flood plain if it is overflowed in times of highwater; but a fossil flood

plain if it is beyond the reach of the highest flood. (Bryan, 1922, p. 88.)

The lowland that borders a river, usually dry but subject to flooding. (Hoyt and Langbein,

1955, p. 12.)

That land outside of a stream channel described by the perimeter of the maximum probable
flood. (After White, 1945, p. 44.)

FIGURE

Flood plane. The position occupied by the water surface of a stream during a particular

flood. Also, loosely, the elevation of the water surface at various points along the stream

during a particular flood.

Flood profile. A graph of elevation of the water surface of a river in flood, plotted as

ordinate, against distance, measured in the downstream direction, plotted as abscissa. A

flood profile may be drawn to show elevation at a given time, crests during a particular

flood, or to show stages of concordant flows.

Flood routing. The process of determining progressively the timing and shape of a flood
wave at successive points along a river. (See Carter and Godfrey, 1960.)

Floods above a base. See Partial-duration flood series.

Flood stage. The gage height of the lowest bank of the reach in which the gage is situated.

The term "lowest bank" is, however, not to be taken to mean an unusually low place or
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break in the natural bank through which the water inundates an unimportant and small

area. (Linsley, 1942, p. 89.)

The stage at which overflow of the natural banks of a stream begins to cause damage in

the reach in which the elevation is measured. (U.S. Weather Bur.)

See also Bankfull stage.

Flood wave. A distinct rise in stage culminating in a crest and followed by recession to

lower stages.

Floodway. A part of the flood plain otherwise leveed, reserved for emergency diversion of

water during floods. A part of the flood plain which, to facilitate the passage of floodwater,

is kept clear of encumbrances.

The channel of a river or stream and those parts of the flood plains adjoining the channel,

which are reasonably required to carry and discharge the floodwater or floodflow of any

river or stream (Erbe and Flores, 1957, p. 443).

Flood zone. The land bordering a stream which is subject to floods of about equal

frequency; for example, a strip of the flood plain subject to flooding more often that once

but not as frequently as twice in a century. (See White, 1945, p. 44.)

Flow-duration curve. A cumulative frequency curve that shows the percentage of time

that specified discharges are equaled or exceeded. (See Searcy, 1959.)

FIGURE

Forest influences. Effects resultingfrom the presence of forest or brush upon climate, soil

water, runoff, streamflow, floods, erosion, and soil productivity. (Kittredge, 1948, p. l.)

Frazil (frazil ice). A French-Canadian term for fine spicular ice, derived from the French for

cinders which this variety of ice most resembles. When formed in salt water, it is known as

lolly ice. It is composed of fine particles which, when first formed, are colloidal and not seen

in the water in which they are floating. (Barnes, 1928, p. 108; see also Schaefer, 1950, p.

888.)

G A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Gage height. The water-surface elevation referred to some arbitrary gage datum. Gage

height is often used interchangeably with the more general term stage although gage height

is more appropriate when used with a reading on a gage.

Gaging station. A particular site on a stream, canal, lake, or reservoir where systematic

observations of gage height or discharge are obtained. (See also Stream-gaging station.)

Glacier. Bodies of land ice that consist of recrystallized snow accumulated on the surface of

the ground (Matthes, 1949, p. 150), and that move slowly downslope.

Ground water. Water in the ground that is in the zone of saturation, from which wells,

springs, and ground-water runoffare supplied. (After Meinzer, 1949, p. 385.)

Ground-water outflow. That part of the discharge from a drainage basin that occurs

through the ground water. The term "underflow" is often used to describe the ground-water

outflow that takes place in valley alluvium (instead of the surface channel) and thus is not

measured at a gaging station.

Ground-water runoff. That part of the runoff which has passed into the ground, has

become ground water, and has been discharged into a stream channel as spring or seepage

water. See also Base runoff and Direct runoff.

Guttation. The loss of water in liquid form from the uninjured leaf or stem of the plant,

principally through water stomata. (Lee, 1949, p. 260.)
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H A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Heat budget, annual (of a lake). The amount of heat necessary to raise the water from

the minimum temperature of winter to the maximum temperature of summer. (Welch,

1952, p. 65.)

Hydrograph. A graph showing stage, flow, velocity, or other property of water with respect

to time.

FIGURE

Hydrologic budget. An accounting of the inflow to, outflow from, and storage in, a

hydrologic unit, such as a drainage basin, aquifer, soil zone, lake, reservoir, or irrigation

project.

Hydrologic cycle. A convenient term to denote the circulation of water from the sea,

through the atmosphere, to the land; and thence, with many delays, back to the sea by

overland and subterranean routes, and in part by way of the atmosphere; also the many

short circuits of the water that is returned to the atmosphere without reaching the sea.

(After Meinzer, 1949, p. 1.)

Hydrologic equation. The equation balancing the hydrologic budget.

Hydrology. The science encompassing the behavior of water as it occurs in the

atmosphere, on the surface of the ground, and underground. (Am. Soc. Civil Engineers,

1949, p. 1.)

The science that relates to the water of the earth. (Meinzer, 1923, p. 9.)

The science treating of the waters of the earth, their occurrence, distribution, and

movements. (Jarvis and others, 1936, p. 464.)

In practice the study of the water of the oceans and the atmosphere is considered part of

the sciences of oceanography and meteorology.

Hyetograph. Graphical representation of rainfall intensity against time.

Hypolimnion. See Thermal stratification.

I A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Infiltration. The flow of a fluid into a substance through pores or small openings. It

connotes flow into a substance in contradistinction to the word percolation, which connotes

flow through a porous substance. (Horton, 1942, p. 480.) See also Schiff and Dreibelbis

(1949, p. 76) and Musgrave (1946, p. 726-747).

Infiltration capacity. The maximum rate at which the soil, when in a given condition, can

absorb falling rain or melting snow. (After Horton, 1935, p. 2. )

Infiltration index. An average rate of infiltration, in inches per hour, equal to the average

rate of rainfall such that the volume of rain fall at greater rates equals the total direct

runoff. (Langbein and others, 1947, p. 11.)

Interception. The process and the amountof rain or snow stored on leaves and branches

and eventually evaporated back to the air. Interception equals the precipitation on the

vegetation minus stem flow and throughfall (after Hoover, 1953, p. 1.)

Irrigated area. The gross farm area upon which water is artificially applied for the

production of crops, with no reduction for access roads, canals, or farm buildings. (Simons,

1953, p. 8.)

Irrigation. The controlled application of water to arable lands to supply water requirements
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not satisfied by rainfall. (After Houk, 1951, p. 1.)

Irrigation Efficiency. The percentage of water applied that can be accounted for in soil-

moisture increase. (Pillsbury, Compton, and Picker, 1944, p. 7.)

Irrigation requirement. The quantity of water, exclusive of precipitation, that is required

for crop production. It includes surface evaporation and other economically unavoidable

wastes. (Blaney, 1951a, p. 4.)

Irrigation, supplemental. See Supplemental irrigation.

Isohyet. See Isohyetal line.

Isohyetal line (isohyet). A line drawn on a map or chart joining points that receive the

same amount of precipitation.

FIGURE

J A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

K A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

L A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Lag. Variously defined as time from beginning (or center of mass) of rainfall to peak (or

center of mass) of runoff. (After Am. Soc. Civil Engineers, 1949, p. 106.)

Limnology. That branch of hydrology pertaining to the study of lakes.

Long-period variations. Secular when a cycle or a change in trend is completed within a

century; climatic when the period of change runs through centuries or a few millenia;

geologic when the period runs into geological time. (Willett, 1948, p. 806.) (See Trend.)

Low-flow frequency curve. A graph showing the magnitude and frequency of minimum

flows for a period of given length. Frequency is usually expressed as the average interval, in

years, between recurrences of an annual minimum flow equal to or less than that shown by

the magnitude scale.

Lysimeter. Structure containing a mass of soil, and designed to permit the measurement

of water draining through the soil. (Harrold and Dreibelbis, 1951, p. 3.) (See also Kohnke,

Dreibelbis, and Davidson, 1940, p. 1-67.)

M A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Mass curve. A graph of the cumulative values of a hydrologic quantity (such as

precipitation or runoff), generally as ordinate, plotted against time or date as abscissa.

(SeeDouble-mass curve, and Residual-mass curve.)

Maximum probable flood. See Flood, maximum probable.

Meander. The winding of a stream channel.

FIGURE

Meander amplitude. Distance between points of maximum curvature of successive

meanders of opposite phase in a direction normal to the general course of the meander

belt, measured between centerlines of channels.

Meander belt. Area between lines drawn tangential to the extreme limits of fully developed

meanders.
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Meander breadth. The distance between the lines used to define the meander belt.

Meander length. Distance in the general course of the meanders between corresponding

points of successive meanders of the same phase.

Twice the distance between successive points of inflection of the meander wave. (Leopold

and Wolman, 1957, p. 55.)

Meromictic lake. A lake in which some water remains partly or wholly unmixed with the

main water mass at circulation periods is said to be meromictic. The process leading to a

meromictic state is termed meromixis The perennially stagnant deep layer of a meromictic

lake is called the monimolimnion. The part of a meromictic lake in which free circulation can

occur is called the mixolimnion. The boundary between the monimolimnion and the

mixolimnion is called thechemocline. (Hutchinson, 1957, p. 480. )

Moisture. Water diffused in the atmosphere or the ground.

Moisture equivalent. The ratio of (a) the weight of water which the soil, after saturation,

will retain against a centrifugal force 1,000 times the force of gravity, to (b) the weight of

the soil when dry. The ratio is stated as a percentage. (Meinzer, 1923, p. 25; see also
Briggs and McLane, 1907, p. 5. )

Mudflow. A well-mixed mass of water and alluvium which, because of its high viscosity and

low fluidity as compared with water, moves at a much slower rate, usually piling up and

spreading over the fan like a sheet of wet mortar or concrete. (Woolley, 1946, p. 75.)

N A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Normal. A central value (such as arithmetic average or median) of annual quantities for a

30-year period ending with an even 10-year, thus 1921-50; 1931-60, and so forth. This

definition accords with that recommended by the Subcommittee on Hydrology of the Federal

Inter-Agency Committee on Water Resources.

O A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Overland flow. The flow of rainwater or snowmelt over the land surface toward stream

channels. After it enters a stream, it becomes runoff.

P A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Partial-duration flood series.A list of all flood peaks that exceed a chosen base stage or

discharge, regardless of the number of peaks occurring in a year. (Also called basic-stage
flood series, or floods above a base.)

Percolation. The movement, under hydrostatic pressure, of water through the interstices of

a rock or soil, except the movement through large openings such as caves. (Meinzer, 1923,

p. 42; see also Rorabaugh, 1951, p. 165.)

Percolation, deep. In irrigation or farming practice, the amount of water that passes below

the root zone of the crop or vegetation. (Barrett and Milligan, 1953, p. 24.)

Pondage. Small-scale storage at a waterpower plant to equalize daily or weekly fluctuations

in riverflow or to permit irregular hourly use of the water for power generation to accord

with fluctuations in load. (After Barrows, 1943, p. 166.)

Pool. A deep reach of a stream. The reach of a stream between two riffles. Natural streams

often consist of a succession of pools and riffles.

FIGURE

Potential evapotranspiration.Water loss that will occur if at no time there is a deficiency
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of water in the soil for use of vegetation. (Thornthwaite, 1944, p. 687.)

Potential natural water loss.The water loss during years when the annual precipitation

greatly exceeds the average water loss. It represents the approximate upper limit to water

loss under the type and density of vegetation native to a basin, actual conditions of

moisture supply, and other basin characteristics, whereas potential
evapotranspirationrepresents the hypothetical condition of no deficiency of water in the soil

at any time for use of the type and density of vegetation that would develop. (After Troxell

and others, 1954, pl. 11B.)

Potential rate of evaporation.See Evaporativity.

Precipitation. As used in hydrology, precipitation is the discharge of water, in liquid or

solid state, out of the atmosphere, generally upon a land or water surface. It is the

common process by which atmospheric water becomes surface or subsurface water * * *.

The term "precipitation" is also commonly used to designate the quantity of water that is

precipitated. (Meinzer, 1923, p. 15. )

Precipitation includes rainfall, snow, hail, and sleet, and is therefore a more general term

than rainfall.

Q A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

R A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Rain. Liquid precipitation.

Rainfall. The quantity of water that falls as rain only. Not synonymous with precipitation.

Rainfall excess. The volume of rainfall available for direct runoff. It is equal to the total

rainfall minus interception, depression storage, and absorption. (See Am. Soc. Civil

Engineers, 1949, p. 106. )

Rainfall, excessive. Rainfall in which the rate of fall is greater than certain adopted limits,

chosen with regard to the normal precipitation (excluding snow) of a given place or area. In

the U.S. Weather Bureau, it is defined, for States along the southern Atlantic coast and the

Gulf coast, as rainfall in which the depth of precipitation is 0.90 inch at the end of 30

minutes and 1.50 inches at the end of an hour, and for the rest of the country as rainfall in

which the depth of precipitation at the end of each of the same periods is 0.50 and 0.80

inch, respectively.

Reach. 1. The length of channel uniform with respect to discharge, depth, area, and slope.

2. The length of a channel for which a single gage affords a satisfactory measure of the

stage and discharge. 3. The length of a river between two gaging stations. 4. More

generally, any length of a river.

Recession curve. A hydrograph showing the decreasing rate of runoff following a period of

rain or snowmelt. Since direct runoff and base runoff recede at different rates, separate

curves, called direct runoff recession curves or base runoff recession curves, are generally

drawn. The term "depletion curve" in the sense of base runoff recession is not

recommended.

Recurrence interval (return period). The average interval of time within which the given

flood will be equaled or exceeded once. (Am. Soc. of Civil Engineers, 1953, p. 1221.)

Regime. "Regime theory" is a theory of the forming of channels in material carried by the

streams. As used in this sense, the word "regime" applies only to streams that make at

least part of their boundaries from their transported load and part of their transported load

from their boundaries, carrying out the process at different places and times in any one

stream in a balanced or alternating manner that prevents unlimited growth or removal of

boundaries. A stream, river, or canal of this type is called a "regime stream, river, or canal."
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A regime channel is said to be "in regime" when it has achieved average equilibrium; that

is, the average values of the quantities that constitute regime do not show a definite trend

over a considerable period--generally of the order of a decade. In unspecialized use

"regime" and "regimen" are synonyms. (After Blench, 1957, p. 2.)

Regimen of a stream. The system or order characteristic of a stream; in other words, its

habits with respect to velocity and volume, form of and changes in channel, capacity to

transport sediment, and amount of material supplied for transportation. The term is also

applied to a stream which has reached an equilibrium between corrosion and deposition or,

in other words, to a graded stream. (Bryan, 1922. p. 89)

Regulation. The artificial manipulation of the flow of a stream.

Re-regulating reservoirs. A reservoir for reducing diurnal fluctuations resulting from the

operation of an upstream reservoir for power production.

Reservoir. A pond, lake, or basin, either natural or artificial, for the storage, regulation,

and control of water.

Residual-mass curve. A graph of the cumulative departures from a given reference such

as the arithmetic average, generally as ordinate, plotted against time or date, as abscissa.

(SeeMass curve.)

Retarding reservoir. Ungated reservoir for temporary storage of flood water. Sometimes

called detention reservoir.

Return flow. That part of irrigation water that is not consumed by evapotranspiration and

that returns to its source or another body of water. The term is also applied to the water

that is discharged from industrial plants. Also called return water.

Riffle. A rapid in a stream.

Riparian. Pertaining to the banks of a stream.

Runoff. That part of the precipitation that appears in surface streams. It is the same as

streamflow unaffected by artificial diversions, storage, or other works of man in or on the

stream channels. Runoff may be classified as follows:

Classification as to speed of appearance after rainfall or snow melting:

Direct runoff

Base runoff

Classification as to source:

Surface runoff (see Overland flow)

Storm seepage

Ground-water runoff (see Stream, gaining)

Runout. See Water yield.

S A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Second-foot. Same as cfs. This term is no longer used in published reports of the U.S.

Geological Survey.

Sediment. Fragmental material that originates from weathering of rocks and is transported

by, suspended in, or deposited by water or air or is accumulated in beds by other natural

agencies. (Colby, Hembree, and Jochens, 1953, p. 24.)

Sediment discharge. The rate at which dry weight of sediment passes a section of a

stream or is the quantity of sediment, as measured by dry weight, or by volume, that is

discharged in a given time. (Colby, Hembree, and Jochens, 1953, p. 24.)
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Seiche. The free oscillation of the bulk of water in a lake and the motion caused by it on

the surface of the lake. (Bergsten, 1926, p. 1.)

Shifting control. See Control.

Skimming. The diversion of water from a stream or conduit by a shallow overflow used to

avoid diversion of sand, silt, or other debris carried as bottom load.

Snow. A form of precipitation composed of ice crystals.

Snow course. A line or series of connecting lines along which snow samples are taken at

regularly spaced points. (U.S. Dept. Agriculture, Soil Conserv. Service and Nevada State

Engineer, 1948, p. 2.)

Snow density. Ratio between the volume of melt water derived from a sample of snow and

the initial volume of the sample. This is numerically equal to the specific gravity of the

snow. (Linsley, Kohler, and Paulhus, 1949, p. 127.)

Snowline. The general altitude to which the continuous snow cover of high mountains

retreats in summer, chiefly controlled by the depth of the winter snowfall and by the

temperature of the summer.

Snowline, temporary. A line sometimes drawn on a weather map during the winter

showing the southern limit of the snow cover.

Snow, quality of. The ratio of heat of melting of snow, in calories per gram to the 80

calories per gram for melting pure ice at 0 degrees C. (Bernard and Wilson, 1941, p., 178-

179.) (See also Wilson, 1942b, p. 553-556.)

Percentage by weight which is ice (Linsley, Kohler, and Paulhus, 1949, p. 129).

Soil moisture (Soil water) . Water diffused in the soil, the upper part of the zone of
aeration from which water is discharged by the transpiration of plants or by soil

evaporation. See Field-moisture capacity and Field-moisture deficiency.

Stage. The height of a water surface above an established datum plane; also gage height.

Stage-capacity curve. A graph showing the relation between the surface elevation of the

water in a reservoir, usually plotted as ordinate, against the volume below that elevation,

plotted as abscissa.

Stage-discharge curve (rating curve). A graph showing the relation between the gage

height, usually plotted as ordinate, and the amount of water flowing in a channel, expressed

as volume per unit of time, plotted as abscissa.

Stage-discharge relation. The relation expressed by the stage-discharge curve.

Stage, flood. See Flood stage.

Stemflow. Rainfall or snowmelt led to the ground down the trunks or stems of plants.

(Hoover, 1953, p. 1).

Storage. 1. Water artificially impounded in surface or underground reservoirs, for future

use. The term regulation refers to the action of this storage in modifying streamflow. See
also Conservation storage, Total storage, Dead storage, and Usable storage. 2. Water

naturally detained in a drainage basin, such as ground water, channel storage, and

depression storage. The term "drainage basin storage" or simply "basin storage" is

sometimes used to refer collectively to the amount of water in natural storage in a drainage

basin.

Storage, bank. See Bank storage.

Storage, conservation. See Conservation storage.
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Storage, dead. See Dead storage.

Storage, depression. See Depression storage.

Storage ratio. The net available storage divided by the mean flow for 1 year. (Hazen,

1930, p. 1446.) (See also Thomas and Harbeck, 1956, p. 14.)

Storage-required frequency curve. A graph showing the frequency with which storage

equal to or greater than selected amounts will be required to maintain selected rates of

regulated flow.

Storage, total. See Total storage.

Storage, usable. See Usable Storage.

Storm. A disturbance of the ordinary average conditions of the atmosphere which, unless

specifically qualified, may include any or all meteorological disturbances, such as wind, rain,

snow, hail, or thunder.

Stormflow. See Direct runoff.

Storm seepage. That part of precipitation which infiltrates the surface soil, and moves

toward the streams as ephemeral, shallow, perched ground water above the main ground-

water level. Storm seepage is usually part of the direct runoff.

Stream. A general term for a body of flowing water. In hydrology the term is generally

applied to the water flowing in a natural channel as distinct from a canal. More generally as

in the term stream gaging, it is applied to the water flowing in any channel, natural or

artificial. Streams in natural channels may be classified as follows (after Meinzer, 1923, p.

5658):

Relation to time.

Perennial. One which flows continuously.

Intermittent or seasonal. One which flows only at certain times of the year

when it receives water from springs or from some surface source such as

melting snow in mountainous areas.

Ephemeral. One that flows only in direct response to precipitation, and whose

channel is at all times above the water table.

Relation to space.

Continuous. One that does not have interruptions in space.

Interrupted. One which contains alternating reaches, that are either perennial,

intermittent, or ephemeral.

Relation to ground water.

Gaining. A stream or reach of a stream that receives water from the zone of
saturation.
Losing. A stream or reach of a stream that contributes water to the zone of
saturation.
Insulated. A stream or reach of a stream that neither contributes water to the

zone of saturation nor receives water from it. It is separated from the zones of

saturation by an impermeable bed.

Perched. A perched stream is either a losing stream or an insulated stream

that is separated from the underlying ground water by a zone of aeration.

Streamflow. The discharge that occurs in a natural channel. Although the term discharge
can be applied to the flow of a canal, the word streamflow uniquely describes the discharge

in a surface stream course. The term "streamflow" is more general than runoff, as

streamflow may be applied to discharge whether or not it is affected by diversion or

regulation.

Streamflow depletion. The amount of water that flows into a valley, or onto a particular

land area, minus the water that flows out the valley or off from the particular land area.

(Blaney, 1951a, p. 4.)
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Stream gaging. The process and art of measuring the depths, areas, velocities, and rates

of flow in natural or artificial channels. (see Corbett and others, 1943.)

Stream-gaging station. A gaging station where a record of discharge of a stream is

obtained. Within the Geological Survey this term is used only for those gaging stations

where a continuous record of discharge is obtained.

Stream order. A method of numbering streams as part of a drainage basin network. The

smallest unbranched mapped tributary is called first order, the stream receiving the

tributary is called second order, and so on. It is usually necessary to specify the scale of

the map used. A first-order stream on a 1:62,500 map, may be a third-order stream on a

1:12,000 map. (After Leopold and Miller, 1956, p. 16.)

Tributaries which have no branches are designated as of the first order, streams which

receive only first-order tributaries are of the second order, larger branches which receive

only first-order and second-order tributaries are designated third order, and so on, the main

stream being always of the highest order. (Horton, 1932, p. 356. )

FIGURE

Submeander. Small meander contained with banks of main channel, associated with

relatively low discharges.

Subsurface runoff. See Storm seepage.

Supplemental irrigation. Commonly, irrigation as carried on in humid areas. The term

means that the irrigation water is supplementary to the natural rainfall rather than being

the primary source of moisture as in the arid and semiarid West. Supplementary irrigation is

used generally to prevent retardation of growth during periods of drought. (Huffman, 1953,

p. 231.)

Supplemental sources. When irrigation water supplies are obtained from more than one

source, the source furnishing the principal supply is commonly designated the primary

source, and the sources furnishing the additional supplies, the supplemental sources. (Houk,

1951, p. 396. )

Surface runoff. That part of the runoff which travels over the soil surface to the nearest

stream channel. It is also defined as that part of the runoff of a drainage basin that has not

passed beneath the surface since precipitation. The term is misused when applied in the

sense of direct runoff. See also, Runoff, Overland flow, Direct runoff, Ground-water
runoff, and Surface water.

Surface water. Water on the surface of the earth.

T A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Tank. An artificial reservoir for stock water; local in Southwest.

Terrace. A berm or discontinuous segments of a berm, in a valley at some height above

the flood plain, representing a former abandoned flood plain of the stream.

Thermal stratification (of a lake) . Vertical temperature stratification that shows the

following: The upper layer of the lake, known as the epilimnion, in which the water

temperature is virtually uniform; a stratum next below, known as the thermocline, in which

there is a marked drop in temperature per unit of depth; and the lowermost region or

stratum, known as the hypolimnion, in which the temperature from its upper limit to the

bottom is nearly uniform. (Welch, 1952, p. 51.)

FIGURE

Thermocline. See Thermal stratification.

Throughfall. In a vegetated area, the precipitation that falls directly to the ground or the
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rainwater or snowmelt that drops from twigs or leaves. (After Hoover, 1953, p. 1.) (See
Stemflow. )

Time of concentration. The time required for water to flow from the farthest point on the

watershed to the gaging station. (Ramser, 1927, p. 804.)

Total storage. The volume of a reservoir below the maximum controllable level including

dead storage. (Thomas and Harbeck, 1956, p. 13.)

Transpiration. The quantity of water absorbed and transpired and used directly in the

building of plant tissue, in a specified time. It does not include soil evaporation. (After

Blaney, 1951a, p. 4.)

The process by which water vapor escapes from the living plant, principally the leaves, and

enters the atmosphere. * * * As considered practically, transpiration also includes

guttation. (Lee, 1949, p. 260.)

Trend. A statistical term referring to the direction or rate of increase or decrease in

magnitude of the individual members of a time series of data when random fluctuations of

individual members are disregarded.

U A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Underflow. The downstream flow of water through the permeable deposits that underlie a

stream and that are more or less limited by rocks of low permeability.

Unit hydrograph. The hydrograph of direct runoff from a storm uniformly distributed over

the drainage basin during a specified unit of time; the hydrograph is reduced in vertical

scale to correspond to a volume of runoff of 1 inch from the drainage basin. (After Am. Soc.

Civil Engineers, 1949, p. 105.)

The hydrograph of surface runoff (not including ground-water runoff) on a given basin due

to an effective rainfall falling for a unit of time. (Sherman, 1949, p. 514.) (See also Hoyt

and others, 1936, p. 124.)

Usable storage. The volume normally available for release from a reservoir below the stage

of the maximum controllable level. (Thomas and Harbeck, 1956, p. 13.)

V A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

W A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Water balance. See Hydrologic budget.

Water content of snow. See Water equivalent of snow.

Water crop. See Water yield.

Water equivalent of snow. Amount of water that would be obtained if the snow should be

completely melted. Water content may be merely the amount of liquid water in the snow at

the time of observation. (Wilson, 1942a, p. 153-154.)

Water loss. The difference between the average precipitation over a drainage basin and the

water yield from the basin for a given period. (After Williams and others, 1940, p. 3. ) The

basic concept is that water loss is equal to evapotranspiration, that is, water that returns to

the atmosphere and thus is no longer available for use. However, the term is also applied

to differences between measured inflow and outflow even where part of the difference may

be seepage.

Water requirement. The quantity of water, regardless of its source, required by a crop in a

given period of time, for its normal growth under field conditions. It includes surface
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evaporation and other economically unavoidable wastes. (Blaney, 1951a, p. 4.)

Watershed. The divide separating one drainage basin from another and in the past has

been generally used to convey this meaning. However, over the years, use of the term to

signify drainage basin or catchment area has come to predominate, although drainage basin

is preferred. Drainage divide, or just divide, is used to denote the boundary between one

drainage area and another. Used alone, the term "watershed" is ambiguous and should not

be used unless the intended meaning is made clear.

Water table. The upper surface of a zone of saturation. No water table exists where that

surface is formed by an impermeable body. (Meinzer ,1923, p. 22.)

Water year. In Geological Survey reports dealing with surface-water supply, the 12-month

period, October 1 through September 30. The water year is designated by the calendar year

in which it ends and which includes 9 of the 12 months. Thus, the year ended September

30, 1959, is called the "1959 water year."

Water yield (water crop or runout). The runoff from the drainage basin, including ground-
water outflow that appears in the stream plus ground-water outflow that bypasses the

gaging station and leaves the basin underground. Water yield is the precipitation minus the

evpotranspiration.

Withdrawal use of water. The water removed from the ground or diverted from a stream

or lake for use. (MacKichan, 1957, p. 2.)

X A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Y A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Year. See Climatic year; Water year.

Z A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V-W-X-Y-Z (TOC)

Zone of aeration. The zone above the water table. Water in the zone of aeration does not

flow into a well.

Zone of saturation. The zone in which the functional permeable rocks are saturated with

water under hydrostatic pressure. (Meinzer, 1923, p. 21.) Water in the zone of saturation

will flow into a well, and is called ground water. 
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With terms arranged in alphabetical order as they are in the previous section, it is difficult

to find the definitions of related terms. For convenience in finding such terms, the following

list is organized by major topics, with related terms grouped. The main headings are

alphabetized, and the subheadings are arranged approximately in the order of their

association with the main headings. The terms that are grouped with the subheadings are

similarly arranged. All terms defined in this manual are included, and some may appear

under more than one heading. Page numbers are given for ready reference to the

definitions.

Atmospheric water

Precipitation, 15; interception, 12; throughfall, 20; stemflow, 18.

Rain, 15; rainfall, 15; rainfall, excessive, 15; cloudburst, 6; rainfall excess, 15; effective

precipitation, 8; antecedent precipitation index, 4.

Snow, 17; water equivalent of snow, 21.
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Condensation, 6; moisture, 14.

Evaporation, 9; evaporation pan, 9; interception, 12; potential rate of evaporation, 15;

evaporation opportunity, 9; evaporativity, 9.

Transpiration, 20; guttation, 12.

Evapotranspiration, 9; evaporation, total, 9; water loss, 21; consumptive waste, 6;

potential evapotranspiration, 15; potential natural water loss, 15.

Climate, 5; drought, 8.

Channel

Channel, 5; channel storage, 5; stream, 18; stream, perennial, 18; stream, intermittent or

seasonal, 18; stream, ephemeral, 18; stream, continuous, 18; stream, interrupted, 18;

discharge, 7; anabranch, 4; reach, 16.

Bank, 4; bank storage, 4; riparian, 16.

Stage, 17; gage height, 11; bankfull stage, 4; flood stage, 10; backwater, 4.

Regime, 16; regimen of a stream, 16; braiding of river channels, 5; pool, 15; riffle, 16.

Meander, 14; meander amplitude, 14; meander belt, 14; meander breadth, 14; meander

length, 14; submeander, 19.

Floods

Flood, 9; flood wave, 11; flood event, 10; flood peak, 10; flood crest, 10; flood stage, 10;

bankfull stage, 4; direct runoff, 7; flood, maximum probable, 10.

Flood profile, 10; flood plane, 10; concordant flows, 6; flood routing, 10; channel storage,

5; lag, 13; time of concentration, 20.

Flood-frequency curve, 10; annual flood, 4; annual flood series, 4; partial-duration flood

series, 14; basic-stage flood series, 5; base discharge, 4; floods above a base, 10;

recurrence interval, 16.

Flood plain, 10; flood zone, 11.

Floodway, 11; flood-control storage, 10; retarding reservoir, 16.

Unit hydrograph, 20; distribution graph, 8; antecedent precipitation index, 4; rainfall

excess, 15; lag, 13.

Geomorphology

Drainage area, 8; drainage basin, 8; catchment area, 5; drainage divide, 8; watershed, 21.

Bank, 4; riparian, 16; bankfull stage, 4; flood stage, 10; stream, 18; stream, perennial, 18;

stream, intermittent or seasonal, 18; stream, ephemeral, 18; stream, continuous, 18;

stream, interrupted, 18; regimen of a stream, 16; stream order, 19.

Channel, 5; braiding of river channels, 5; anabranch, 4; drainage density, 8; reach, 16;

riffle, 16; pool, 15; control, 6; stage discharge relation, 18.

Meander, 14; meander amplitude, 14; meander belt, 14; meander breadth, 14; meander

length, 14; submeander, 19.

Flood plain, 10; terrace, 20.

Runoff, 17; concordant flows, 6; lag, 13; depression storage, 7.
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Sediment, 17; sediment discharge, 17; mudflow, 14; regime, 16.

Ground water

Ground water, 11; ground-water outflow, 11; underflow, 20.

Runoff, 17; base runoff, 5; base flow, 5; ground-water runoff, 12; storm seepage, 18;

recession curve, 16.

Zone of aeration, 21; percolation, 15; percolation, deep, 15; zone of saturation, 21; water

table, 21.

Stream, gaining, 18; stream, losing, 18; stream, insulated, 19; stream, perched, 19.

Hydrology

Hydrology, 12; hydrologic cycle, 12; hydrologic budget, 12; hydrologic equation, 12; water

balance, 21; water yield, 21; water loss, 21.

Surface water, 20; ground water, 11; precipitation, 15; evaporation, 9; transpiration, 20;

limnology, 13.

Basic hydrologic data, 5; water year, 21; climatic year, 5.

Climate, 5; storm, 18; drought, 8; cycle, 7; long-period variations, 13; normal, 14; trend,

20.

Lakes

Limnology, 13; surface water, 20; evaporation, 9.

Thermal stratification (epilimnion, hypolimnion, thermocline), 20; meromictic lake, 14.

Heat budget, annual, 12.

Seiche, 17.

Storage, 18; area-capacity curve, 4; stage-capacity curve, 17; contents, 6.

Land surface

Absorption, 4; infiltration, 12; infiltration capacity, 12; infiltration index, 12.

Overland flow, 14; surface runoff, 20; lag, 13.

Depression storage, 7; streamflow depletion, 19.

Low flow

Base flow, 5; base runoff, 5; ground-water outflow, 11; ground-water runoff, 12; recession

curve, 16; dependable yield, n-years, 7.

Climatic year, 5; drought, 8.

Low-flow frequency curve, 13; recurrence interval, 16; flow-duration curve, 11; storage-

required frequency curve, 18.

Snow, ice, and glaciers

Cryology, 7.

Snow, 17; snowline, 17; snowline, temporary, 17; snow course, 17; snow density, 17;

snow, quality of, 17; water equivalent of snow, 21; water content of snow, 21.

Anchor ice, 4; frazil, 11.
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Glacier, 11; ablation, 4; firn, 9; firn line, 9.

Soil water

Soil moisture, 17; field-moisture capacity, 9; field-moisture deficiency, 9; moisture

equivalent, 14; zone of aeration, 21.

Absorption, 4; infiltration, 12; infiltration capacity, 12; infiltration index, 12; percolation,

15; irrigation efficiency, 13.

Storm seepage, 18.

Stream gaging

Stream gaging, 19; basic hydrologic data, 5.

Gaging station, 11; stream-gaging station, 19; current meter, 7.

Discharge, 7; streamflow, 19; runoff, 17; average discharge, 4.

Stage, 17; gage height, 11.

Stage-discharge curve, 17; discharge rating curve, 8; stage-discharge relation, 18; stage-

capacity curve, 17; area-capacity curve, 4; control, 6; shifting control, 17.

Reach, 16; backwater, 4.

Drainage area, 8; drainage basin, 8; catchment area, 5.

Streamflow, runoff, and water yield

Streamflow, 19; discharge, 7; average discharge, 4; normal, 14; diversion, 8; regulation,

16; skimming, 17; streamflow depletion, 19; stream-gaging station, 19.

Runoff, 17; direct runoff, 7; stormflow, 18; overland flow, 14; base runoff, 5; base flow, 5;

surface runoff, 20; subsurface runoff, 19; ground-water runoff, 12; storm seepage, 18;

depression storage, 7; effective precipitation, 8; rainfall excess, 15; time of concentration,

20.

Water yield, 21; water crop, 21; runout, 17; hydrologic budget, 12; water balance, 21;

hydrologic equation, 12; water loss, 21; long-period variations, 13; trend, 20; normal, 14.

Drainage basin, 8; drainage area, 8; catchment area, 5; drainage divide, 8; watershed, 21;

stream, 18.

Tools of analyses, instruments

Basic hydrologic data, 5; average discharge, 4; normal, 14; recurrence interval, 16; climatic

year, 5; water year, 21; gaging station, 11; current meter, 7; lysimeter, 13.

Stage-discharge curve, 17; stage-capacity curve, 17; storage ratio, 18.

Flow-duration curve, 11; duration curve, 8; recession curve, 16.

Mass curve, 13; residual-mass curve, 16; double-mass curve, 8.

Low-flow frequency curve, 13; storage-required frequency curve, 18; recurrence interval,

16.

Flood-frequency curve, 10; annual flood series, 4; partial-duration flood series, 14;

recurrence interval, 16; base discharge (for peak discharge), 4.

Correlation, 6; correlative estimate, 6.

Unit hydrograph, 20; distribution graph, 8; rainfall excess, 15; time of concentration, 20;
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lag, 13.

Hydrograph, 12; hyetograph, 12; isohyetal line, 13; antecedent precipitation index, 4;

effective precipitation, 8; trend, 20; stream order, 19.

Units and abbreviations

Acre-foot, 4.

Cfs, 5; cubic feet per second, 7; second-foot, 17; cusec, 7.

Cfs-day, 5.

Cfsm (cubic feet per second per square mile), 5.

Vegetation

Interception, 12; throughfall, 20; stemflow, 18.

Transpiration, 20; evapotranspiration, 9; consumptive use, 6; guttation, 12; water loss, 21.

Irrigation, 13; irrigated area, 13; irrigation requirement, 13; supplemental irrigation, 19;

water requirement, 21.

Soil moisture, 17; field-moisture capacity, 9; field-moisture deficiency, 9; moisture

equivalent, 14.

Forest influences, 11.

Water use

Withdrawal use of water, 21; consumptive use, 6; consumptive waste, 6; diversion, 8;

skimming, 17.

Irrigation, 13; irrigated area, 13; irrigation efficiency, 13; consumptive use, net, 6;

irrigation requirement, 13; supplemental irrigation, 19; supplemental sources, 19; return

flow, 16; water requirement, 21; streamflow depletion, 19; effective precipitation, 8.

Reservoir, 16; storage ratio, 18; regulation, 16; retarding reservoir, 16; reregulating

reservoir, 16; tank, 20.

Storage, 18; pondage, 15; contents, 6; dead storage, 7; conservation storage, 6; flood-

control storage, 10; usable storage, 21; total storage, 20; storage-required frequency curve,

18; depletion, 7.

Dependable yield, n-years, 7; water crop, 21; water yield, 21; drought, 8. 
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Cursory Data Review of Analytical Results for Sample Sets 

 L67895 
 L67896 
 L68186 
 L68187 
 L68302 
 L79307 

 
First it must be noted that all samples in these sets were solid material. They were either analyzed for 
total analysis, TCLP, or SPLP. 
 

L67895 
 
Date Collected:    9‐21‐2005 
Date Received:    9‐23‐2005 
Dates Analyzed:   9‐26‐2005 and 9‐27‐2005 
Number of samples:  1 
 
This set was analyzed for TCLP (method 1311) RCRA metals (8). The only hit above the PQL was barium 
at 0.47 mg/L. The remaining metals were not detected above the PQL. All PQLs meet RCRA limits that 
apply to the TCLP method. No results exceed RCRA limits for hazardous waste. 
 

 All holding times were met. 
 There were no analytical anomalies resulting in data qualification. 
 All data is acceptable as presented. 

 

L67896 
 
Date Collected:    9‐21‐2005 
Date Received:    9‐23‐2005 
Date Extracted:   10‐4‐2005 
Date Analyzed:    10‐4‐2005 
Number of Samples:  1 
 
This sample was analyzed for TPH‐DRO (method 8015B) with a result of 19000 J mg/kg‐dry. 
 

 All holding times were met. 
 The surrogate was understandably high due to the high analyte concentration. No data qualifier 

based on this issue. 
 The sample was not shipped on ice and exceeded the recommended temperature of >0 to 6 

degrees C. The result should be qualified as estimated “J” based on this issue. The datum is 
still useable. 

   



L68186 
 
Date Collected:    10‐11‐2005 
Date Received:    10‐12‐2005 
Number of Samples:  1 
 
TPH‐DRO Analysis: 
  Date Extracted: 10‐12‐2005 
  Date Analyzed:  10‐13‐2005 
 

The TPH‐DRO result was 2700 mg/kg‐dry. 
 

 All holding times were met. 
 The surrogate was understandably high due to the high analyte concentration. No data 

qualifier based on this issue. 
 All other quality control requirements were met. 
 All data is acceptable as presented. 

 
For the analysis of volatile organics (BTEX) by method 8260B, TCLP was requested. 
  Date Extracted: 10‐12‐2005 
  Date Analyzed:  10‐13‐2005 
 

The BTEX (benzene, toluene, ethylbenzene, and xylene) were not detected (<0.042 mg/L).  These 
were well below the associated RCRA criteria for TCLP. 
 

 All holding times were met. 
 The sample was received with headspace. However, since Utah continues to accept method 

5030 for the collection of solid/soil samples it is impossible to collect samples without 
headspace. No data qualifier as a result of this issue. 

 All other quality control requirements were met. 
 All data is acceptable as presented. 

 
 
   



L68187 
 
Date Collected:    10‐11‐2005 
Date Received:    10‐12‐2005 
Dates Analyzed:   10‐14‐2005 and 10‐18‐2005 
Number of Samples:  1 
 

This set was analyzed for TCLP RCRA metals (8). The only hit above the PQL was barium at 1.6 mg/L. 
The remaining metals were not detected above the PQL. All PQLs meet RCRA limits that apply to the 
TCLP method. No results exceed RCRA limits for hazardous waste. 
 

 All holding times were met. 
 There were no analytical anomalies resulting in data qualification. 
 All other quality control requirements were met. 
 All data is acceptable as presented. 

 

L68302 
 
Date Collected:    9‐21‐2005 
Date Received:    10‐18‐2005 
Date Analyzed:    10‐20‐2005 
Number of Samples:  2 
 

This set was extracted by SPLP (Synthetic Precipitation Leaching Procedure) and the leachate was 
analyzed for total recoverable hydrocarbons (TRPH) by method 1664‐SGT. Sample #1 result was <3.0 
UJ mg/L and sample #2 was 3.3 J mg/L. 
 

 Insufficient time was available to perform the SPLP and analysis before the 28 day hold time 
for TRPH analysis due to the delay in sample receipt. The holding time of 28 days was missed 
by one day. According to guidelines the data is still useable but should be qualified “J” as 
estimated. The “U” flag indicates the sample is not detected at the reporting limit 
provided. 

 All other quality control requirements were met. 
 All data is acceptable with appropriate qualifiers. 

   



L79307 
 
Date Collected:    7‐31‐2007 
Date Received:    8‐10‐2007 
Number of Samples:  3 
 

For the RCRA TCLP (Method 1311) analysis the elements calcium, magnesium, potassium, and 
sodium were analyzed by method 6010B. 
 

Date Analyzed:    8‐20‐2007 
 
There were several low concentration hits of these elements. There are no RCRA limits 
for these elements as they are not considered toxic under this regulation. 
 

 All holding times were met. 
 There were no analytical anomalies resulting in data qualification. 
 All other quality control requirements were met. 
 All data is acceptable as presented. 

 
Several classical chemistry methods were requested: Alkalinity, chloride, oil and grease, sulfate, 
total dissolved solids (TDS) and TRPH. 
 

Dates Analyzed:   8‐13‐2007, 8‐15‐2007, and 8‐17‐2007 
 

 All analytes were determined within the holding time with the exception of TDS. 
There are no guidelines for determining TDS in solid samples. EPA suggests using 
professional judgment in these cases. It is our judgment that the data should 
be accepted but qualified as “J” as estimated. The result for oil and grease on 
sample #1 exceeded the limitations of the method. This result should be 
qualified “J” as estimated. 

 All other quality control requirements were met. 
 All data is useable with appropriate qualifiers. 

 
TPH‐DRO by method 8015B 
 
Three samples were analyzed with positive results (12000, 930, and 3400 mg/kg‐dry 
respectively). 
 

 All holding times were met. 
 The surrogate on one sample was understandably high due to the high analyte 

concentration. No data qualifier based on this issue. 
 All other quality control requirements were met. 
 All data is acceptable as presented. 

 
   



RCRA SPLP (method 1312) Semivolatile Analysis (SVOAs) 
 
The three samples were analyzed for SVOA with no positive hits above the reporting limit of 
0.025 mg/L. The reporting limit is below the RCRA regulatory limits. 
 

 The holding time for the SPLP set up was exceeded by one day. The analysis after the 
SPLP preparation was analyzed within the holding time. All data is qualified as “UJ” 
estimated as a result. The data are still useable. 

 All other quality control requirements were met. 
 All data is useable with appropriate qualifiers. 

 
RCRA SPLP (method 1312) Volatile Analysis (VOAs) 
 
The three samples were analyzed for VOAs with no positive hits above the reporting limits. The 
reporting limit is below the RCRA regulatory limits. 
 

 The holding time for the SPLP set up was exceeded by one day. The analysis after the 
SPLP preparation was analyzed within the holding time. All data is qualified as “UJ” 
estimated as a result. The data are still useable. 

 All other quality control requirements were met. 
 All data is useable with appropriate qualifiers. 

 
 

Summary 
 
It is our opinion that all of the data reviewed are useable. Most data are acceptable as presented. Some 
data are qualified as estimated based on minor issues. 
 
The methods performed were based on meeting RCRA limits for hazardous waste. At no time was there 
information provided that the RCRA methods were to be used but alternative regulatory limits (Utah 
Groundwater Quality Standards) detection limits required. Unless specific information is provided, SPLP, 
TCLP and total analysis using RCRA methods are designed to meet RCRA limits not for Utah groundwater 
criteria. If lower reporting limits are required additional sampling and analysis may be required. 
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BEFORE THE UTAH WATER QUALITY BOARD 
UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 

IN THE MATTER OF: 

PR SPRING TAR SANDS PROJECT, 
GROUND WATER DISCHARGE 
PERMIT-BY-RULE, NO. WQ PR-II-00l 

i MEMORANDUM AND FINDINGS OF 
iFACT, CONCLUSIONS OF LAW AND 
: RECOMMENDED ORDER , 

August 28,2012 

Administrative Law Judge Sandra K. Allen 

MEMORANDUM 

I. INTRODUCTION 

On March 4,2008, the Executive Secretary determined that a tar sands mining project in 

the Uintah Basin qualified for permit-by-rule status under Utah Admin. Code R 317-6-

6.2(A)(25) based on the de minimis potential effect on ground water quality ("2008 Decision"). 

On February 15,2011, the Executive Secretary determined that proposed changes to the tar sands 

mining project did not warrant modification or revocation of the 2008 Decision ("2011 

Modification Decision"). Petitioner Living Rivers filed a challenge to the 2011 Modification 

Decision. However, this proceeding has not really been about the proposed modifications. 

Instead, this proceeding has focused on the de minimis potential effect of the project on ground 

water quality due to the absence of shallow ground water, a central basis for the 2008 Decision, 

as explained in Section IV. A. below. Living Rivers asks the Utah Water Quality Board 

("Board") to find that the record lacks substantial evidence to support the finding of de minimis 

potential effect of the project on ground water, to reverse the 2011 Modification Decision and to 



make the Division of Water Quality require U.S. Oil Sands, Inc. ("US OS") to file ground water 

discharge permit application and obtain a ground water discharge permit. 

II. THE PARTIES AND THE HEARING 

The petitioner is Living Rivers. The respondents are the Executive Secretary of the 

Water Quality Board (who may be referred to herein as Executive Secretary, Agency, Division 

of Water Quality, Division or DWQ) and USOS, formerly known as Earth Energy Resources, 

Inc. In accordance with the January 5, 2012, Stipulated Schedule, a two-day evidentiary hearing 

was held in this matter. Appearing for petitioner, Living Rivers, were Joro Walker and Charles 

R. Dubuc, Jr. Appearing for respondent, the Agency, was Paul M. McConkie. Appearing for 

respondent, USOS, were Christopher R. Hogle and M. Benjamin Machlis. 

Presiding over the hearing was Sandra K. Allen, who was appointed as Administrative 

Law Judge ("ALJ") by the Executive Director of the Department of Environmental Quality to 

conduct this proceeding, review the evidence and legal arguments presented, and to make a 

recommended decision to the Board, which will make the final decision (dispositive action). 

III. JURISDICTION 

On May 8, 2012, Utah Senate Bill 21 went into effect. Under this bill, all final 

adjudicatory decisions will be made by the Executive Director and the Board will no longer be 

involved in making final decisions from ALl recommended decisions. A question has arisen 

about the jurisdiction of on-going proceedings, like this one, that commenced before the May 8, 

2012 effective date of Senate Bill 21. 

Under Utah case law, once a judicial forum has acquired jurisdiction of a case, 

subsequent legislative action does not divest it of jurisdiction. See National Parks and 
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Conservation Ass 'n v. Board of State Lands, 869 P.2d 909, 912 (Utah 1993) (reversed in part on 

other grounds); and State v. z'F., 2001 WL 422947 (Utah App.) (unreported) at *1. 

Accordingly, the Board is not divested of jurisdiction in this proceeding. 

IV. RELEVANCE OF 2008 DECISION, EVIDENTIARY RECORD BASED ON 
DE NOVO PROCEEDING, BURDEN OF PROOF AND STANDARD OF REVIEW 
APPLICABLE TO FINAL BOARD DECISION 

A. THE FACTORS CONSIDERED IN THE 2008 DECISION ARE RELEVENT 
TO THE 2011 MODIFICATION DECISION 

To understand this recommended decision, it is helpful to understand the relationship 

between the 2008 Decision and the 2011 Modification Decision. The November 9,2011, Order 

Denying Earth Energy Resources and Executive Secretary's Motion to Dismiss issued earlier in 

this proceeding set the stage by determining that Living Rivers could not directly challenge the 

2008 Decision but could challenge the factors underlying it in contesting the 2011 Modification 

Decision. A summary follows. 

The order rejected Living Rivers' argument that a direct challenge to the 2008 Decision, 

though not filed within 30 days as required by Utah Code Ann. § 64G-4-301(l)(a) and Utah 

Admin. Code R305-6-202(8) (formerly Utah Admin. Code R317-9-2(2)(a)), should be allowed 

on equitable grounds because the lack of notice (November 9,2011, Order Denying Earth 

Energy Resources and Executive Secretary's Motion to Dismiss at 7). The order noted that 

Living Rivers did not cite any authority that demonstrated that either USOS or the Executive 

Secretary had any duty to notify Living Rivers of the 2008 Decision, and did not cite any 

authority that demonstrated that equitable tolling applies to toll deadlines under environmental 

permit statutes. Id. The order reasoned that there is a negatives inference, "created by the many 
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notice requirements in the DEQ's statutes and rules and the lack of any statutory or regulatory 

notice requirement applicable for this decision. See, e.g., Utah Code Ann §§ 19-5-108(2) and 

19-5-110(3), and Utah Admin. Code R317-2-3.5(e) and R317-6-6.5." Jd. The order further 

reasoned that due to the costs and benefits of imposing significant additional notice requirements 

for the many determinations made by Department of Environmental Quality decision makers, 

those costs and benefits should be weighed in a forum other than an adjudication. Jd. Therefore, 

the order concluded that the Board cannot, in the absence of legal authority and based only on 

policy arguments impose new procedural requirements for permitting." Id. at 8. 

Nonetheless, affected third parties are authorized to bring a challenge to permitting 

decisions and nothing in the Utah Administrative Procedures Act or the Department of 

Environmental Quality's procedural rules would limit the ability of a third party to raise issues 

that were not considered by the Executive Secretary in the first instance, provided the 

information is relevant. Id. at 5,6. In this case, all the new information alleged to challenge the 

2011 Modification Decision related to factors that were identified by the DWQ as relevant to the 

2008 Decision, thus potentially subject to challenge. Id. at 6. Therefore, though a direct 

challenge to the 2008 Decision was not allowed, the factors underlying the 2008 Decision have 

been the focus of this proceeding. 

The 2008 Decision was based upon four relevant factors (Ex. IR-000036-37). First, the 

reagent [d-limonene] is generally non-toxic and volatile, and most of it will be recovered and 

recycled in the extraction process. Jd. Second, the bitumen (tar) extraction will be done using 

tanks and equipment at the processing facility, no impoundments or process water ponds are 

planned, and most of the water used in the process will be recovered and recycled. Id. Third, 
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processed tailings will not be free-draining, will have moisture content in the 10 to 20 percent 

range, will not contain any added constituents that are not naturally present in the rock other than 

trace amounts of the reagent, Synthetic Precipitation Leachate Procedure testing indicated that 

leachate from precipitation through tailings would have non-detectable levels of volatile and 

semi-volatile organic compounds. Id. Fourth, available information on the hydrogeology of the 

area demonstrated the general absence of ground water to a depth of between 1,500 and 2,000 

feet below the surface. Id. This proceeding has focused primarily on the fourth factor. 

B. IN A DE NOVO PROCEEDING EVIDENCE OUTSIDE OF THE INITIAL 
AGENCY RECORD MAYBE INCLUDED IN THE FINAL EVIDENTIARY 
RECORD 

Pursuant to Section 63G-4-208 of the Utah Code Ann. (West, 2009) the ALl's findings of 

fact must be based exclusively on the evidence in the record in the adjudicative proceedings or 

on facts officially noted. The evidentiary record consists of the initial record, exhibits, video 

recorded and live testimony and the facts stipulated by the parties. See Utah Admin. Code R 

305-6-208. Before the hearing, Living Rivers moved to exclude the USOS drilling and coring 

records because the drilling occurred several months after the 2011 Modification Decision so the 

USOS drilling and program evidence were not included in the Executive Secretary's review. 

This motion was denied in the May 8, 2012, Pre-Hearing Order because this proceeding is de 

novo, meaning that "the matter is tried anew, as if it had not been heard before and as if no 

decision had been previously rendered." Black's Law Dictionary at p. 392 (5th ed. 1979). Thus, 

whether the Executive Secretary considered the data in issuing the 2011 Modification Decision is 

not relevant. 
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The de novo nature of agency review following a request for agency action is described 

in the November 9, 2011, Order Denying Earth Energy Resources and Executive Secretary's 

Motion to Dismiss. It states: 

It was the intention of the Utah Legislature in passing Utah Administrative 
Procedures Act ("UAPA") to provide all persons appearing before the agency 
with an opportunity to have trial-type procedures to resolve questions of fact. 
This was evident from the specific and significant procedural requirements for 
formal proceedings in UAPA (Utah Code Ann. §§ 63G-4-204 to 208) and from 
the requirement that an informal proceeding that did not provide those procedures 
would be reviewed de novo in district court. See Utah Code Ann. § 63G-4-
402(l)(a). 

Initial orders of the Executive Secretary are exempt from UAPA under Utah Code 
Ann. § 63G-4-1 02(2)(k): 
(2) This chapter does not govern ... (k) the issuance of a notice of violation or 
order under ... Title 19, Chapter 5, Water Quality Act ... , except that this chapter 
governs an agency action commenced by a person authorized by law to contest 
the validity or correctness of the notice or order .... 

There is nothing in this provision to indicate that the Legislature intended that 
UAPA be used differently for persons challenging a decision under the Water 
Quality Act than it would for persons before other agencies that did not have an 
exemption for initial decisions. It is therefore necessary to infer that persons who 
are challenging a decision under the Water Quality Act do retain the right to trial
type procedures for resolving questions of fact -including facts not considered by 
the initial decision maker -and that any challenge must therefore be conducted as 
a de novo proceeding. 

November 9,2011, Order Denying Earth Energy Resources and Executive Secretary's 
Motion to Dismiss at 2-3. 

Consistent with the November 9, 2011, Order Denying Earth Energy Resources and Executive 

Secretary's Motion to Dismiss, Section 19-1-310, and as set forth in the May 8, 2012, Pre-

Hearing Order, this proceeding was conducted de novo and the evidentiary record upon which 

the findings of fact herein are based includes the initial record, stipulated facts, exhibits, and 

video recorded and live testimony presented during the hearing on May 16 and 17,2012. 
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C. BURDEN OF PROOF 

The parties agreed that as the petitioner, Living Rivers has the burden of proof. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 1-2.) See also Milne Truck Lines, Inc. v. Public Service 

Commission of Utah, 720 P .2d 1373, 1379 (Utah 1986). The standard of proof in this 

administrative hearing is a preponderance of the evidence and requires the proponent of a 

contested fact to demonstrate that its existence is more likely than not. (May 9, 2012, Jt. Pre.: 

Hrg. Stmt. and Order at 3.) 

D. APPELLATE STANDARD OF REVIEW APPLICABLE TO BOARD'S 
DECISION 

Section 63G-4-403 provides that the standard applicable to an appellate court reviewing a 

board's dispositive action is whether, based on the record as a whole, the board has erroneously 

interpreted or applied the law or made a determination of fact that is not supported by substantial 

evidence when viewed in light of the whole record. See Sierra Club v. Air Quality Bd., 2009 

UT. 76,226 P.3d 719. "Substantial evidence is that quantum and quality of relevant evidence 

that is adequate to convince a reasonable mind to support a conclusion." Pen & Ink, LLC v. 

Alpine City, 2010 UT App 203, ~ 16,238 P.3d 63 (quoting Caster v. West Valley City, 2001 UT 

App 212, ~ 4, 29 P .3d 22. Substantial evidence is more than a '''mere scintilla of evidence," 

though "something less than the weight of the evidence." Martinez v. Media-Paymaster Plus et 

at., 2007 UT 42, ~ 35, 164 P.3d 384 (emphasis added); Patterson v. Utah County Bd. of Adj., 893 

P.2d 602,604 n. 6 (Utah App. 1995). 
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V. STIPULATED ADMISSIONS OF FACT 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following admissions of fact: 

1. On February 8, 2011, USOS submitted a letter to DWQ regarding certain 

proposed modifications to its proposed tar sands mining process since USOS had received a 

permit-by-rule determination from DWQ in 2008. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 

3.) 

2. The proposed operation for the PR Spring Tar Sands Project consists of open-pit 

mining of tar sands; extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage areas totaling 70 acres in 

Size. (May 9, 2012, J1. Pre-Hrg. Stmt. and Order at 3.) 

3. As a tar sands mining operation, the PR Spring Project will operate under a 

Notice ofIntention for a Large Mining Permit (NOI M0470090) [IR-000043-372] required by 

the Utah Mined Land Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah 

Division of Oil, Gas and Mining. (May 9, 2012, J1. Pre-Hrg. Stmt. and Order at 3.) 

4. Under Utah Admin. Code R647-4-109, the NOI must include "a general narrative 

description identifying ... [p]rojected impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3.) 

5. DWQ's records show that DWQ's Ground Water Protection Section was first 

contacted by USOS regarding the proposed PR Spring Project in October 2005. (May 9,2012, 

J1. Pre-Hrg. Stm1. and Order at 3.) 
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6. On February 21, 2008, JBR Environmental Consultants, Inc., on behalf of US OS 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration 

("Demonstration") [IR-000003-35]. The Demonstration was provided to support USOS's request 

to DWQ for a determination that the PR Spring operation be considered as a permitted-by-rule 

facility under Utah Ground Water Protection Rules (Utah Admin. Code R317-6). (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3.) 

7. DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

8. The Demonstration requested a determination by DWQ that the proposed project 

meets the criteria to be permitted-by-rule under Utah Admin. Code R317 -6-6.2( 1) and R317 -6-

6.2(25). (May 9, 2012, Jt Pre-Hrg. Stmt. and Order at 4.) 

9. In a letter dated March 4,2008, [IR-000036-37, also referred to as the 2008 

Decision] DWQ communicated to USOS that the PR Spring Project should have a de minimis 

potential effect on ground water quality and qualifies for permit-by-rule status under Utah 

Admin. Code R317-6-6.2(25). (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

10. The March 4, 2008 determination [2008 Decision] included four factors cited by 

DWQ in support of the permit-by-rule determination and language that" [i]f any of these factors 

change because of changes in your operation or from additional knowledge of site conditions, 

this permit-by-rule determination may not apply and you should inform the DWQ ofthe 

changes." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

11. Living Rivers did not contest the March 4, 2008 permit-by-rule Determination 

[2008 Decision] within 30 days of its issuance. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 
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12. On February 8, 2011, USOS submitted a letter to DWQ outlining several 

proposed modifications and asking DWQ to confirm that none of the changes affected its permit

by-rule status. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 8.) 

13. .Between February 8, 2011 and February 15,2011, DWQ conducted its review of 

the modifications. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

14. On February 15,2011, DWQ informed USGS by letter that it had considered the 

modifications and had determined "the proposed changes to the mining and bitumen extraction 

process do not change the March 4, 2008 permit-by-rule determination for having a de minimis 

potential effect on ground water quality and the project still qualifies for permit-by-rule under 

Utah Admin. Code R317-6-6.2.A(25)." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

15. On March 16,2011, within 30 days of the DWQ's February 15,2011 letter to 

USOS, Living Rivers filed the subject Request for Agency Action/Petition to Intervene. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

16. During the summer of2011, USOS drilled 180 core holes in the area of the 

project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

VI. AGREED APPLICABLE PROPOSITIONS OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following applicable propositions of law: 

1. Applicable ground water protection rules at Utah Admin. Code R 317-6, include a 

provision that "the following facilities are considered to be permitted by rule and are not required 

to obtain a discharge permit under R317 -6-6.1 or comply with R317-6-6.3 through R317-6-6.7, 

R317-6-6.9 through R317-6-6.l1, R317-6-6.l3, R317-6-6.16, R317-6-6.l7 and R317-6-6.18: ... 
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25 facilities and modifications thereto which the Executive Secretary determines after a review 

of the application will have a de minimis actual or potential effect on ground water quality." 

Utah Admin. Code R317-6-6.2(A)(25). 

2. Utah Admin. Code R317-6-1.19 defines "ground water" as "subsurface water in 

the zone of saturation including perched groundwater." 

3. Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Service Commission of Utah, 720 P.2d 1373, 1379 (Utah 1986). The 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

. Harken v. Southwest Corp. v. Board of Oil, Gas and Mining, 920 P.2d 1176, 1182 (Utah 1996). 

4. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." See also Sierra Club v. Air Quality Bd, 2009 

UT 76, ~ 14; 226 P.3d 719. 

VII. FACTUAL ISSUES PRESENTED 

From the May 9, 2012, Joint Pre-Hearing Statement and Order, the factual issue 

presented for decision in this matter, based on the standard of review articulated above, is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-
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6.2A(25) is supported by substantial evidence. The issue turns on the following two factual sub-

Issues: 

1. Whether the record as it will exist before the Water Quality Board shows that 

ground water, as that term is defined in statutes and regulations, exists in the project area?! 

2. If such ground water exists, does USOS's proposed operation present a greater 

than de minimis risk of effecting the quality of that ground water? The parties agree that if the 

answer to either of these questions is "no," then the Executive Secretary's decision has a 

reasonable basis and must be allowed to stand. 

A. SUBSTANTIAL EVIDENCE IN THE RECORD SUPPORTS A FINDING 
THAT GROUND WATER HAS NOT BEEN LOCATED AND MAYBE 
ASSUMED ABSENT IN THE PROJECT AREA EXCEPT FOR A DEEP 
REGIONAL AQUIFER 

1. The Project. 

The project, which has not yet commenced, will initially consist of 213 acres leased from 

the State Institutional Trust Lands Administration, straddling the boundary between Uintah and 

Grand Counties, Utah (IR-000046-58). The project will consist of open-pit mining of tar sands, 

extraction of bitumen using d-limonene; and storage of processed sands, processed fines and 

waste rock in the mine and two additional storage acres, totaling 70 acres in size. (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) The mine is designed to extract tar as far as 150 feet 

below the surface (IR-000056, 000058). 

! Living Rivers disagrees with the accuracy of factual sub-issue 1, and submitted what it believes 
to be a more accurate statement of the issue. However, I am satisfied with and accept the factual 
sub-issue 1 as stated above. 
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2. The Issue. 

Although a zone of saturation known as the Mesa Verde aquifer at 1500 to 2000 feet 

below surface (lR-000007) is in the project area, Living Rivers has not alleged and has produced 

no evidence that the project presents a threat to the deep, regional aquifer. As revealed by the 

testimony of geologists Robert Herbert, Mark Novak, Robert Bayer, Gerald Park and Elliot Lips, 

the issue has been the presence of shallow ground water that may be affected by the project. 

"The primary premise of this [de minimis] determination was the absence of ground water in the 

project area to a depth of 1,500 and 2,000 feet below ground surface." (Ex. 102 at 5, IR-000036-

37.) 

3. Definition of Ground Water. 

Ground water is defined as "subsurface water in the zone of saturation including perched 

ground water." Utah Admin. Code R317-6-1.19. The "zone of saturation" means "[t]he zone in 

which the functional permeable rocks are saturated with water under hydrostatic pressure. Water 

in the zone of saturation will flow into a well, and this is called ground water." (Ex. 312 (citation 

and emphasis omitted).) 

4. Substantial evidence in the. record supports a finding that shallow ground water 
has not been located and may be assumed absent in the project area. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the failure to locate and apparent absence of shallow ground water in the project 

area. (Ex. 102, IR-00001-630); Hrg. Tr: 108-243; 346-376.) The evidence includes: 

a. The 2011 USOS drilling and coring program consisting of 180 borings to 
depths up to 305 feet, including a dense grid of 55 borings in the initial 
three pit mine area, and water test wells ranging in depth from 1780 to 
2610 feet (Hrg. Tr: 56, 102, 104-105,351-354,382-383, Ex. 305); 
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b. Site visits, including personal observations by professional geologist 
Gerald Park (Hrg. Tr: 95,137-38,377-78,383-384,390,392-93) and June 
2008 DWQ field visit (Hrg. Tr: 136-140; IR-000038); 

c. Division of Oil, Gas and Mining well log records (Ex. 102 at 5, IR 
000006-7); 

d. 25 exploratory borings drilled to depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 
127-128); 

e. Water rights review (Ex. 102 at 5, IR at 000006-8); 

f. Division of Water Rights Well Log which was dry to 1940 feet (Ex. 104; 
Hrg. Tr: 146-151); and 

g. The hydrogeological setting of the project site (Ex. 1 02 at 6, 9). 

5. The 2011 Drilling and Coring Evidence. 

The most compelling evidence showing the absence of ground water is the USOS 2011 

drilling program. During the summer of 2011, USOS drilled 180 holes in and around the mine 

site, with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is more 

than twice the depth to which US OS will mine. (Hrg. Tr: 56,102, 104-105,351-354,382-383, 

Ex. 305). The drilling was conducted, in part, to determine the presence or absence of ground 

water (Hrg. Tr: 385-386). It is reasonable to assume that the means and methods utilized were 

adequate to yield signs of ground water, if there were any (Hrg. Tr: 349 - 354). The drillers and 

the geologists who manned the drill rigs were instructed to watch for and record any signs of 

ground water (Hrg. Tr: 349 - 354,385-386). No ground water was encountered, and no sign of 

it was recorded (Hrg. Tr: 349-354, 385-386). 

The 2011 water well drilling also provides substantial evidence of the absence of ground 

water that would be affected by the project. In 2011, USOS drilled five holes near the project 
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area to depths below 1,500 feet to serve its water needs for the project and encountered ground 

water in only one at a depth of over 1,830 feet (Hrg. Tr: 146-50,366-67,387-88). 

The 2011 drilling program is strong evidence of the absence of ground water that may be 

affected by the project (Hrg. Tr: 386). Division of Water Quality witness, Robert Herbert, 

testified: "I have never seen a project with this much and extensive drilling to determine the 

presence or absence of ground water." (Hrg. Tr: 102.) Mr. Herbert testified that the 2011 drilling 

program rules out shallow ground water at the project based on the "extensive array of borings 

that they [USOS] drilled and the depths of them in conjunction with the previous available 

information .... I've never seen a site or projeCt with that many borings or the density of the 

borings for the proposed mine site." (Hrg. Tr: 104.) Mr. Herbert testified that it is highly 

unlikely that the drilling would have missed a perched aquifer (Hrg. Tr: 104-105). 

Living Rivers attempted to impeach the 2011 drilling program evidence with the 

testimony of Elliot Lips but his testimony was ineffectual in overcoming the 2011 drilling data, 

which provides substantial evidence ofthe absence of shallow ground water at the site (Hrg. Tr: 

269-284). For example, Mr. Lips contended that the 2011 drilling did not support the absence of 

ground water because it was done by "advanced casing" (Hrg. Tr: 262). USOS witness, Robert 

Bayer, testified that the 2011 drilling was not conducted by advance casing (Hrg. Tr: 350). 

Another example is Mr. Lip's testimony that drillers and geologists were not told to look for 

small quantities of water (Hrg. Tr: at 261). This testimony was refuted by witnesses who were 

personally present when the instructions were given (Hrg. Tr: 337,385). 
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6. The geology of project area. 

Also presented were relevant publications, core logs and topographic maps. According to 

this evidence, as well as the Executive Secretary's and USOS's expert testimony on the 

hydrogeology of the area, the geology is not conducive to the presence of ground water that may 

be impacted by USOS's project (Hrg. Tr: 354-358,388-390, 142-146, Ex. 102, Ex. 103, IR-

000406-482). The project is located on an interfluve between two drainages, which isolates the 

mine site and limits any recharge to just the small amount of precipitation that falls directly on 

the site, most of which will be lost to evapotranspiration (Hrg. Tr: 120-124, 130-136, 143, 150, 

354-358, Ex. 102 at 5,6,12,13, IR-000042). The subsurface consists mostly of interbedded and 

impermeable shale, siltstone, and mudstone (Hrg. Tr: 303, 380). "[E]very sand zone is wholly or 

partially saturated with bitumen, almost everyone. So in other words, we have no recharge area 

and an effect of the areas covered with a tar roof." (Hrg. Tr: 356.) The hydrogeology evidence 

presented during the hearing supports and explains the absence of ground water that may be 

impacted by the project. 

7. Professional Inspections. 

Evidence of professional inspections in and near the project area was presented (Hrg. Tr: 

95, 137-138,377-378,384,392-393). Professional geologist, Gerald Park testified on behalf of 

USOS that he has searched for signs of ground water ever since he started going to the project 

site in 2005 and has never found any. Mr. Park testified that he has been to the project area over 

40 times and has stayed in the project area for 30 days during one stretch and almost five months 

during another, and has been there in every month of the year but January (Hrg. Tr: 377). Mr. 

Park testified that he was present when a DWQ team visited the project site in June of2008 in an 
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attempt to investigate the seeps in Figure 7 (IR-000127) (Hrg. Tr: 392). Mr. Park testified there 

was "a little bit 'of dampness in each place" but they were not flowing and there was no ground 

water to sample (Hrg. Tr: 392-394). The professional geologist who testified on behalf of 

Living Rivers, Elliot Lips, also visited the site, and he reported no sign of any ground water 

based on his visit (Hrg. Tr: 270). 

8. Initial Record References: DOGM Well Log Records, 25 Exploratory Borings, 
Water Rights Review. 

Evidence was also presented concerning Division of Oil, Gas and Mining oil and gas 

logs, 25 exploratory borings, and a water rights review. (Ex. 102 at 5.) Logs of eleven oil and 

gas wells within 3.3 miles of the mine site, all drilled to depths of over 1,000 feet contain no 

indication of ground water, except for one entry, which noted an occurrence of ground water at 

1,266 feet (Hrg. Tr: 127,359-360, IR 000006-7). By rule, Division of Oil, Gas and Mining well 

logs must identify ground water if any is encountered (Hrg. Tr: 359-360; Utah Admin. Code 

R649-3-6(2.6). In addition, no ground water was discovered through exploratory borings drilled 

to depths of 150 feet through the Upper Parachute Creek Member and tar sands contained in the 

Lower Douglas Creek Member of the Green River Formation or through a water rights review. 

(Ex. 102 at 5, citations omitted). 

9. Living River's Evidence. 

Living Rivers' failed to provide any direct evidence of the existence of shallow ground 

water. Living Rivers' evidence consisted of references to water right applications and statements 

in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR-00006) and a 

2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A) regarding "Water Right 49-1567 on Earth 

Energy Lease - Spring Investigation" near the project area. 
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Living Rivers offered the testimony of Elliott Lips, a professional geologist, who 

highlighted references in the Initial Record to support the presence of groUnd water. For 

instance, Mr. Lip's March 16,2012, Prepared Supplemental Testimony, Ex. 203 at 5, quotes the 

USOS Notice of Intention to Commence Large Mining Operations (NO I) [IR-000043-000372] 

filed with Division of Oil, Gas and Mining in 2009 as follows: "The NOI states that '[n]earby 

springs or seeps (shown on Figure 7) [IR 000127] provide evidence of very localized, shallow 

groundwater, likely representing isolated perched aquifers .... pg. 30 [IR-000075]." 

The most persuasive evidence presented regarding the "seeps" was the testimony of 

professional geologist Gerald Park, which was based upon his seven years of personal 

observations and experience at and near the site (Hrg. Tr: 377,378). According to Mr. Park's 

personal observations, the "seeps" represent water runoff from precipitation events and are 

unrelated to ground water (Hrg. Tr: 381). 

Living Rivers also identified water right application no. 49-1567 but this application was 

"rejected" in an August 7, 2008, Order of the State Engineer, which found the application to be 

"not physically or economically feasible." (Ex. 310 at 2.) Repeated efforts by USOS's 

consultants and a DWQ monitoring team to locate a water source for that application were 

unsuccessful (IR-000007). 

10. Living Rivers has not proven that the de minimis finding is unsupported. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the absence of shallow ground water in the project area. (Ex. 102, IR-OOOOO 1-

630; Hrg. Tr: 108-243,346-376). Living Rivers presented no direct evidence supporting the 

presence of shallow ground water in the project area. The record does not show that it was 
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unreasonable for DWQ to rely upon the information provided by US OS in the 2008 

Demonstration (IR-000003-35) or the February 2011 correspondence with USOS with regard to 

the proposed modifications, or that DWQ's reliance upon the information provided in those 

materials was fatal to the February 2011 modification determination. 

B. USOS' PROPOSED OPERA nON DOES NOT PRESENT A GREATER THAN 
DE MINIMIS RISK OF AFFECTING THE QUALITY OF GROUND WATER 

The second sub-issue is "ifsuch groundwater exists, does USOS's proposed operations 

present a greater than de minimis risk of effecting the quality of that ground water." (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 6.) (Emphasis added.) Since there is substantial evidence 

that ground water is not present, or at the very least, is so scarce that it has not been found after 

extensive effort to find it, this sub-issue does not warrant extensive attention. 

Nonetheless, USOS did present evidence that its process will recover over 99 percent of 

the d-limonene, leaving only trace amounts in tailings, which will be dried, mixed handled and 

placed through means and mechanism to ensure that the remaining amounts of residual d-

limonene will quickly evaporate, especially in the semi-arid, windy, high plateau on which the 

mine will be situated (Hrg. Tr: 296, 302-303, 313-318, 378; Transcript of Edward L. Handl April 

27,2012, Testimony(Handl Tr.) 79-81). 

The conditions imposed by the de minimis determination also limit the project's risk to 

ground water quality. The March 8, 2008, permit-by-rule determination letter states: "If any of 

these factors [forming the basis for the determination] change because of changes in your 

operation or from additional knowledge of site conditions, this permit-by-rule determination may 

not apply and you should inform the DWQ of the changes. If future project knowledge or 

experience indicates that ground water quality is threatened by this operation, the Executive 
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Secretary may require that you apply for a ground water discharge permit. ... " (IR-000037.) 

One condition is that the tailings will be further analyzed once the project begins (Ex. 102 at 14, 

Hrg. Tr: 205). A second condition is that US OS must report ground water if it encounters any 

(Hrg. Tr: 60). Given the scarcity of ground water and the conditions imposed by the de minimis 

determination, Living Rivers did not show the project will have a greater than de minimis risk of 

affecting the quality of that ground water. 

Living Rivers evidence about the risk posed by the project tailings to ground water 

consisted of testimony from Dr. William Johnson. Dr. Johnson testified how the re-distribution 

of the processed tar sands to the land surface area of the PR Spring Mine would pose an 

increased risk of exposure to carcinogenic compounds through two mechanisms: 1) increases in 

the aqueous concentrations of carcinogenic compounds; and 2) increases in the rate of transport 

of carcinogenic compounds in ground water (Ex. 200 at 3). 

In response to Dr. Johnson's January 20, 2012, pre-filed testimony, Mark Novak stated 

that it "would not change my de minimis determination based on the 2000 feet of unsaturated 

zone." (Ex. 102 at 14.) (Emphasis added.) In addition, Mr. Novak testified that "Living Rivers' 

contention wrongly assumes that process water contained in the tailings will discharge directly to 

ground or surface water, ignoring the fact that tailings will be buried in unsaturated conditions, 

and that disposal of organic wastes in unsaturated soils is a standard treatment used in a great 

variety of applications with wastes from domestic, municipal, agricultural, and remediation 

sources (Ex. 102 at 15). In his rebuttal videotaped testimony given on April 20, 2012, Dr. 

Johnson acknowledged that his testimony assumed a saturated system, meaning that the tailings 

would be in contact with ground water, and that he had not evaluated the hydrogeology of the 
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project site. "If it doesn't come into contact with water, my concern is a nonissue." (Transcript 

of William Johnson April 20, 2012, Testimony (Johnson April Tr.) 29.) 

Living Rivers is also critical of the leachability testing reported in the USOS permit-by

rule request (IR-000003-35). In reviewing the permit-by-rule request for DWQ, Mr. Novak was 

concerned with compounds that could leach out of the tailings upon contact with rain water so he 

requested US OS to determine the leachability of contaminants in the tailings using the Synthetic 

Precipitation Leaching Procedure ("SPLP"), and to analyze the SPLP leachate for parameters of 

concern (Ex. 102 at 13). The permit-by-rule request reported using Toxicity Characteristic 

Leaching Procedure (TCLP Method 1311) and (SPLP Method 8270C/351OC and GC/MS 

8260B), as well as leaching procedures using other solvents (EPA Method 8015B/3545), on 

unprocessed tar sands, processed sands and processed fines (lR- 000012). The Demonstration 

stated: "All sample results-before and after processing- show that both volatile and semi-volatile 

organics were below detection in the leachate, confirming that the organics present are among 

the lease mobile." (lR-000014.) The Demonstration also noted some lab errors with the 

leachability tests but explained the reasons those errors would not undercut the test results. (lR-

000014.) Although Living Rivers criticized reliance on the leachability testing because of the 

lab errors, according to the lab that conducted the tests, the results are reliable (Hrg. Tr: 371-372; 

Ex. 313). On this point, Living Rivers did not present any evidence which would cast doubt on 

the certification from the lab. Therefore, the record does not show that the leachability tests that 

were performed by USOS and accepted by DWQ to determine the toxicity of the leachate would 

be a basis for remanding the de minimis determination. 
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Because DWQ is requiring USOS to undertake additional leachability testing on the 

generated tailings once USOS begins operations, (Ex. 102 at 14), Living Rivers argues that the 

Executive Secretary based his permit-by-rule determination on incomplete data. However, 

confirmatory testing such as required in this case is part of the typical ongoing review associated 

with permit-by-rule determinations under Utah Admin. Code R317-6-6.2C that provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317-6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

Thus, the requirement for additional testing does not signify an inadequate basis for the de 

minimis finding. The record does not show that testing of the actual tailings when they are 

produced would not be adequate. 

VIII. CONTESTED ISSUES OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties agreed 

that the contested issues of law are: 

1. Whether, in determining under Utah Admin. Code R317-6-6.2(A)(25) that the PR 

Spring facility and operations will have no more than a de minimis actual or potential effect on 

ground water quality, the Executive Secretary erroneously interpreted or applied the law. 

2. Has Living Rivers shown that it is entitled to its requested relief? 

A. THE EXECUTIVE SECRETARY DID NOT ERRONEOUSLY INTERPRET 
THE LAW 
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1. Applicable Law. 

Section 19-5-107(l)(a) of the Utah Water Quality Act provides that: "Except as provided 

in this chapter or rules made under it , it is unlawful for any person to discharge a pollutant into 

waters ofthe state .... " There are two rules that govern the discharge of pollutants into the 

ground water. The first is Utah Admin. Code R317-6-6.1 that requires a discharge permit issued 

by the Executive Secretary. Utah Admin. Code R317 -6-6.1.A provides: 

No person may construct, install, or operate any new facility or modify an 
existing or new facility, not permitted by rule under R317-6-6.2, which discharges 
or would probably result in a discharge of pollutants that may move directly or 
indirectly into ground water ... without a ground water discharge permit from the 
Executive Secretary. [Emphasis added.] 

The second rule that governs the discharge of pollutants into the ground water is Utah 

Admin Code R317-6-6.2 that relieves a facility from obtaining a discharge permit under Rule 

317 -6-6.1 if the facility falls within one of the categories identified in the rule. One such 

category is when the Executive Secretary determines that the facility will have a de minimis 

effect on ground water after the Executive Secretary reviews the application of the facility. Utah 

Admin. Code R317-6-6.2A(25) provides: 

Except as provided in R317-6-6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R31 7-6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.l3, R317-6-6.16, R317-6-6.17 and R317-6-6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

A permit-by-rule determination made by the Executive Secretary may be withdrawn and 

the Executive Secretary may require a facility to submit an application for a ground water 
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discharge permit if the Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Rule R317-6-6.1.C provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317 -6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317- 6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

2. Context. 

The Executive Secretary determined that the PR Spring project qualifies for permit-by 

rule status under Rule R317-6-6.2A(25) (2008 Decision). The Executive Secretary determined 

that USOS's proposed changes to the project do not affect his original decision that the 

operations would have a de minimis effect on ground water (2011 Modification Decision). 

Living Rivers has requested agency action to revoke the 2011 Modification Decision and to 

make the Executive Secretary require USOS to submit an application for a ground water permit 

under Utah Admin. Code R317-6-6.3 and to obtain a ground water discharge permit under Rule 

317-6-6.1. 

3. Discussion. 

The Executive Secretary did not erroneously interpret or apply the law in determining 

under Utah Admin. Code R317-6-6.2(A)(25) that the PR Spring project will have no more than a 

de minimis actual or potential effect on ground water quality. The Executive Secretary 

presented the testimony of Robert Herbert and Mark Novak, both professional geologists with 

substantial ground water regulatory experience within the Division of Water Quality to explain 
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the rationale for the de Minimis finding. Mr. Herbert and Mr. Novak made five critical points in 

support of the decision. 

First, there are two ways to regulate discharges to ground water; through a ground water 

permit under Rule 317-6-6.1 or through a permit-by-rule under Rule 317-6-6.2 (Hrg. Tr: 49). A 

permit-by-rule discharge under Utah Admin. Code R317-6-6.2(A)(25) may be considered 

regulated for two reasons. First, the proposed discharge is subject to review before a permit-by

rule determination is issued. Second, the determination may be withdrawn and the applicant may 

be required to file a ground water discharge permit application pursuant to Utah Admin. Code 

R317-6-6.2.C, "if it is determined the discharge may be causing ... increases above the ground 

water quality standards ... or otherwise ... may interfere with probable future beneficial use of 

ground water." Therefore, a permit-by-rule determination does not mean a discharge is 

. unregulated. 

Second, regulating the discharge through a permit-by-rule determination instead of 

through a ground water permit is appropriate for this project because ground water is so scarce in 

the project area that none can be found to monitor. (See Factual Issue discussion above and Hrg. 

Tr: 118.) Mr. Herbert testified, "[if] there is no ground water to monitor as points of compliance, 

then you really cannot have a ground water discharge permit because there is nothing to monitor 

for ground water to be affected." (Hrg. Tr: 49.) Mr. Novak also spoke of the necessity of 

sufficient quantities of ground water to establish protection levels for a ground water discharge 

permit (Hrg. Tr: 118, 165-168). Although Mr. Novak testified that he could not rule out 

"minimal" amounts of ground water at the site, he also testified that all evidence at the site shows 
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that ground water is not present in sufficient quantity to monitor or to show adverse effects from 

the permitted facility (Hrg. Tr: 173-174). 

Third, Mr. Herbert testified that a permit-by-rule does not assume that no discharge is 

occurring but is instead based on available information reviewed by the DWQ that the operation 

will have a de minimis effect on ground water quality (Hrg. Tr: 83-85). Living River's witness, 

Dr. Johnson, testified about the potential polluting effects of a bitumen d-limonene compound, 

but acknowledged that his calculations assumed a saturated system (Johnson April Tr: 77). Dr. 

Johnson stated "[it] it doesn't come into contact with water, my concern is a nonissue." (Johnson 

April Tr: 29). Mr. Novak testified that Dr. Johnson's testimony about the potential polluting 

effects of a bitumen d-limonene mixture did not change his opinion at all about the de mimimis 

impact to ground water because of the 2000 feet of unsaturated zone. (Ex. 102 at 14.) 

Fourth, the application requirements for a ground water permit under Rule 317-6-6.3 

have been satisfied except for those that pertain to ground water monitoring (Hrg. Tr: 222-235.) 

Thus, the remedy sought by Living Rivers to force USOS to file a ground water application 

would serve no purpose. 

Fifth, there is a re-opener in the 2008 Decision that provides that if any ground water is 

discovered, a ground water permit may be required (Hrg. Tr: 140-141,243, IR-000036-37). This 

re-opener is supported by Rule R317-6-6.1.C that authorizes the Executive Secretary to require a 

permit-by-rule facility, like the PR Spring Facility, to submit an application for a ground water 

discharge permit ifthe Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Therefore, though a permit-by-rule does not have a five year renewal 
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requirement like a ground water permit, it is nonetheless subject to review, (Hrg. Tr: 205), if for 

instance, ground water is encountered or if the leachability tests after operations commence 

indicate that compounds may leach out of the tailings upon contact with rain water. 

Living Rivers' argument that the Executive Secretary acted contrary to law by not 

requiring a ground water discharge permit to protect all ground water, regardless of quantity, is 

not supported by law. Rule R 317-6-1.19 defines ground water as "subsurface water in the zone 

of saturation including perched ground water." (Emphasis added.) The "zone of saturation" 

means "[t]he zone in which the functional permeable rocks are saturated with water under 

hydrostatic pressure. Water in the zone of saturation will flow into a well, and is called ground 

water." [Ex. 312 (citation and emphasis omitted).] The USOS drilling program results illustrate 

the absence of this zone of saturation. 

B. LIVING RIVERS HAS NOT SHOWN THAT IT IS ENTITLED TO THE 
REQUESTED RELIEF 

Living Rivers has not shown that it is entitled to the requested relief. Living Rivers has 

not proven that the Executive Secretary's findings of de minimis potential effect of the project on 

ground water is unsubstantiated, arbitrary and capricious or contrary to law. 

IX. RECOMMENDED DECISION 

These Findings of Fact, Conclusions of Law, and Order constitute the ALl's 

recommended decision. 

A. FINDINGS OF FACT 

These Findings of Fact are based exclusively on the evidence of record in the 

adjudicative proceedings: 
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1. In October, 2005, the DWQ was first contacted regarding a tar sands project 

proposed by US OS (formerly known as Earth Energy Resources, Inc.), known as the PR Spring 

Tar Sands Project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 5.) 

2. The project, which has not yet commenced, will initially consist of 213 acres 

leased from the State Institutional Trust Lands Administration, straddling the boundary between 

Uintah and Grand Counties, Utah (IR-000046, Ex. 5a.) The project will consist of open-pit 

mining oftar sands, extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage acres, totaling 70 acres in 

Size. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) 

3. As a tar sands mining operation, the project will operate under a Notice of 

Intention for a Large Mining Permit (NOI M0470090) required by the Utah Mined Land 

Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah Division of Oil, Gas & 

Mining. Under Utah Admin. Code R647-4-109, the NOI must include "a general narrative 

description identifying ... [p ]rojected. impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3, ~~ 3-4.) 

4. There is a September 1,1999, Memorandum of Understanding Between Utah 

Division of Oil, Gas and Mining and Utah Department of Environmental Quality for Mining 

Operations that provides for coordination between the Division of Oil, Gas and Mining and 

DWQ concerning water quality aspects of mining and reclamation activities. (Ex. 1 07). 

5. On February 21,2008, JBR Environmental Consultants, Inc., on behalf of US OS, 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration (IR-000003-35). 
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The Demonstration was provided to support USOS's request to DWQ for a determination that 

the project be considered as a permitted~by~rule facility under Utah Admin. Code R317~6-

6.2(A). The DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 3-4, ~~ 6-7). 

6. In a letter dated March 4,2008, DWQ communicated to USOS that the proposed 

mining and bitumen extraction should have a de minimis potential effect on ground water quality 

and qualifies for permit-by-rule status under Utah Admin. Code R317-6-6.2(A)(25). (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4, ~ 9, and Ex. IR-000036-37.) 

7. The DWQ March 4,2008, permit-by-rule decision letter identified four relevant 

factors forming the basis for the decision: 

• First, the reagent [d-limonene] is generally non-toxic and volatile, and most of it 
will be recovered and recycled in the extraction process; 

• Second, the bitumen extraction will be done using tanks and equipment at the 
processing facility, no impoundments or process water ponds are planned, and 
most of the water used in the process will be recovered and recycled; 

• Third, processed tailings will not be free-draining, will have moisture content in 
the 10 to 20 percent range, will not contain any added constituents that are not 
naturally present in the rock other than trace amounts of the reagent, Synthetic 
Precipitation Leachate Procedure testing indicated that leachate from precipitation 
through tailings would have non-detectable levels of volatile and semi-volatile 
organic compounds; and 

• Fourth, available information on the hydrogeology of the area demonstrated the 
general absence of ground water to a depth of between 1,500 and 2,000 feet below 
the surface. 

(lR-000036-37.) 

8. The permit-by-rule determination provided that "[i]f any of these factors change 

because of changes in your operation or from additional knowledge of site conditions, this 
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permit-by-rule determination may not apply and you should inform the DWQ ofthe changes." 

(lR-000037.) 

9. The permit-by-rule provision in Rule R317-6-6.2.C provides that "[t]he 

submission of an application for a ground water discharge permit may be required by the 

Executive Secretary for any discharge permitted by rule under R317 -6-6.2 if it is 

determined that the discharge may be causing or is likely to cause increases above the 

ground water quality standards or applicable class TDS limits under R317 - 6-3 or 

otherwise is interfering or may interfere with probable future beneficial use of the ground 

water." 

to. Under Utah Code Ann. § 63G-4-301(l)(a) and Utah Admin. Code R305-6-202(8) 

(formerly Utah Admin. Code R317-9-2(2)(a)), Living Rivers had 30 days, until and including 

April 3, 2008, to file a request for agency action to contest the determinations set forth in the 

March 4,2008, letter (IR-000036-37). 

11. Living Rivers did not contest the March 4, 2008, permit-by-rule determination 

[2008 Decision] within 30 days of its issuance. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4, 

~ 11.) 

12. On February 8, 2011, USOS submitted a letter to DWQ outlining several 

proposed modifications to its operations and asking DWQ to confirm that none of the changes 

affected its permit-by-rule status. (ld. at 3, ~ 1; 4, ~ 12; IR-000373-384.) 

13. On February 15,2011, DWQ informed USOS by letter that it had considered the 

modifications and had determined that "the proposed changes to the mining and bitumen 

extraction process do not change the March 4, 2008 permit-by-rule determination [2008 
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Decision] for having a de minimis potential effect on ground water quality and the project still 

qualifies for permit-by-rule under Utah Admin. Code R317-6-6.2A(25)." (May 9, 2012, Jt. Pre

Hrg. Stmt. and Order at 4, ~ 14; IR-000404-45). 

14. On March 16,2011, within 30 days of the DWQ's February 15, 2011 letter to 

USOS, Living Rivers filed the subject Request for Agency ActionlPetition to Intervene. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 15). 

15. The parties agree that the factual issue presented for decision in this matter is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-

6.2A(25) is supported by substantial evidence. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 6; 

May 8, 2012, Pre-Hrg. Order at 3.) A sub-issue is whether the record shows there is "ground 

water" in the subject area. Id. Another sub-issue is if such ground water exists, whether the 

tailings from the project will have a greater than de minimis risk of affecting the quality of that 

ground water. Id. 

16. Under Utah Admin. Code R317-6-1.19, "ground water" means "subsurface water 

in the zone of saturation including perched ground water." Rule 317-6 does not define the "zone 

of saturation" but the U.S. Geological Survey defines it as "[t]he zone in which the functional 

permeable rocks are saturated with water under hydrostatic pressure. Water in the zone of 

saturation will flow into a well, and is called ground water." [Ex. 312 (citations and emphasis 

omitted).] The zone where ground water occurs is an aquifer. Utah Admin. Code R317-6-1.1 

and Hrg. Tr: 49. 

17. There can be subsurface water outside the zone of saturation. This subsurface 

water does not qualify as "ground water" under Utah Admin. Code R317 -6-1.19. 
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18. There is a substantial basis in the record to conclude that there is a zone of 

saturation known as the Mesa Verde aquifer at 1500 to 2000 feet below surface level. (Hrg. Tr: 

127.) 

19. There is a substantial basis in the record to conclude that ground water in the 

project area above the regional Mesa Verde aquifer is generally absent and has not been located 

in connection with the permitting by rule of this project as shown from the Division of Oil Gas 

and Mining well log records (IR-000003-35, Hrg. Tr: 359-360), 25 exploratory borings drilled to 

depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 127-128, IR-000043-372), water rights review (IR-

000003-35, IR-000043-372; ), the USOS 2011 drilling and coring program (Ex. 303,304,305, 

Hrg. Tr: 107,335,337,338,383-390). 

20. During the summer of2011, US OS drilled 180 holes in and around the mine site, 

with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is more than 

twice the depth to which USOS will mine. (Hrg. Tr: 56, 102, 104-105,351-354,382-383, Ex. 

305). The drilling was conducted, in part, to determine the presence or absence of ground water. 

(Hrg. Tr: 386). It is reasonable to assume that the means and methods utilized would have 

yielded signs of ground water, if there were any (Hrg. Tr: 386). The drillers and the geologists 

who manned the drill rigs were instructed to watch for and record any signs of ground water 

(Hrg. Tr: 386). No ground water was encountered, and no sign of it was recorded (Hrg. Tr: 386). 

The 2011 drilling and coring program is strong evidence of the absence of ground water that may 

be impacted by the project (Hrg. Tr: 386). 
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21. In 2011, USOS drilled deep holes for a water well to serve its project. USOS 

drilled five holes near the project area to depths below 1,500 feet, and only one encountered 

ground water at a depth of over 1,800 feet (Hrg. Tr: 387, 380). 

22. Also presented were relevant publications, core logs and topographic maps. 

According to this evidence, as well as the Executive Secretary's and USOS's expert testimony 

on the hydrogeology of the area, the geology is not conducive to the presence of ground water 

that may be impacted by USOS' s project. The project is located on an interfluve between two 

drainages, which isolates the mine site and limits any recharge to just the small amount of 

precipitation that falls directly on the site, most of which will be lost to evapotranspiration. The 

subsurface consists mostly of interbedded and impermeable shale, siltstone, and mudstone. 

Although zones of sandstone exist, they are saturated with bitumen. The hydrogeology evidence 

presented in the hearing strongly supports the absence of ground water that may be impacted by 

the project. 

23. Evidence of professional inspections in and near the project area was presented. 

A DWQ monitoring team visited the project area to look for signs of ground water, such as seeps 

or springs, and found none. Professional geologist Gerald Park has extensive personal 

experience at the site. He has searched for signs of ground water at the site ever since he started 

going there in 2005, and he has never found any. The professional geologist who testified on 

behalf of Living Rivers, Elliot Lips, also visited the site, and he reported no sign of any ground 

water based on his visit. 

24. Living Rivers' failed to provide any direct evidence of the existence of shallow 

ground water. Living Rivers' evidence consisted of references to water right applications and 
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statements in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR-

00006) and 2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A.) regarding "Water Right 49-

1567 on Earth Energy Lease - Spring Investigation" near the project area. 

25. The most persuasive evidence presented regarding the "seeps" was the testimony 

of professional geologist Gerald Park, which was based upon his seven years of personal . 
observations and experience at and near the site. According to Mr. Park's personal observations, 

the "seeps" represent water runoff from precipitation events and are unrelated to ground water 

(Hrg. Tr: 381). 

26. The water right application on which Living Rivers relies - Application to 

Appropriate Water Number 49-1567 - was "rejected" in an August 7, 2008, Order of the State 

Engineer, which found the application to be "not physically or economically feasible." (Ex. 310 

at 2.) Efforts by USOS's consultants and a DWQ monitoring team to locate a water source for 

that application were unsuccessful (lR-000007). 

27. Living Rivers presented the testimony of Dr. William Johnson, who opined that 

residual d-limonene in the tailings from USOS's operations will make the residual bitumen 

compounds in the tailings 1,440 times more soluble than they are in their natural state but his 

testimony fell short as he acknowledged that his solubility and mobility calculations were 

premised on immediate entry of the byproduct into groundwater. When queried on the 

likelihood of the processed tailings ever coming into contact with ground water, Dr. Johnson 

acknowledged that his calculations were assuming a saturated system and that he could not speak 

as to the likelihood of contact of the mixture with surface water or ground water as he did not 

evaluate the hydrogeology of the site (Johnson April Tr: 6-77.) 
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28. The record does not show that the leachability tests that were conducted were 

fatally flawed due to violations of testing protocols. On this point, Living Rivers did not present 

any evidence which would cast doubt on the certification from the lab as to the usefulness of the 

data. 

29. The record does not show that the leachability tests that were performed by USOS 

and accepted by DWQ to determine toxicity of the leachate generated by the reagent would be a 

basis for remanding the de minimis determination, and as to why testing of the actual tailings 

when they are produced would not be adequate. 

30. The record does not show that it was unreasonable for DWQ to rely upon the 

information provided by US OS in the 2008 Demonstration (IR-000003-35) or the February 2011 

correspondence with USOS with regard to the proposed modifications (lR-000373-403), or that 

DWQ's reliance upon the information provided in those materials was fatal to the February 2011 

modification determination (lR-000404-405). 

31. USOS is required to undertake additional testing on its tailings, as requested by 

DWQ, once USOS begins operations. (Ex. 102 at 14; Hrg. Tr: 205.) Such testing is part of the 

typical ongoing review associated with permit-by-rule determinations under Utah Admin. Code 

R317-6-6.2C thafprovides "[t]he submission of an application for a ground water 

discharge permit may be required by the Executive Secretary for any discharge permitted 

by rule under R317 -6-6.2 if it is determined that the discharge may be causing or is likely 

to cause increases above the ground water quality standards or applicable class TDS 

limits under R317- 6-3 or otherwise is interfering or may interfere with probable future 

beneficial use of the ground water." 
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32. USOS is required to notify DWQ of information on subsurface conditions and 

encountered water, if any and should evidence of shallow ground water be discovered USOS is 

required to notify and coordinate with the DWQ to further investigate the presence of ground 

water (Hrg. Tr: 60). 

33. The record does not show that USOS's proposed modifications considered in the 

2011 Modification Decision (lR-000404-405) will cause the project to have a greater than de 

minimis actual or potential effect on ground water quality. The operational modifications 

considered consist of: 

a. removal of the stabilizer component that was originally planned as part of 
the cleaning emulsion used for bitumen extraction; 

b. the use of a horizontal belt filter and a disk filter, rather than a shale shaker 
or similar device, to de-water tailings sands and fines; 

c. the increase in size of two overburdenlinterburden storage areas from 25 
acres each to 34 acres and 36 acres; and 

d. the use of the two storage areas to dispose of tailings. 

(IR-000373-385.) 

34. Living Rivers did not claim, or present any evidence, that removal of the 

stabilizer component from the cleaning emulsion and the different de-watering devices will 

increase the project's impact on ground water quality. 

35. Living Rivers presented no evidence that the increase in the storage areas' sizes 

and use of those areas to dispose of tailings will increase the project's impact on ground water 

quality. Living Rivers' expert witness, Elliott Lips, testified that he did not think that the storage 

areas will cause any ground water contamination. (Ex. 202 at 23.) 
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36. Based on the standard ofreviewarticulated herein, the Executive Secretary's 

determination of the project's de minimis potential effect on ground water and the 2011 

Modification Decision are supported by substantial evidence when viewed in light of the whole 

record. 

37. Living Rivers has not proven that it is entitled to the relief requested in its 

Request for Agency Action. 

B. CONCLUSIONS OF LAW 

I. The Board has jurisdiction to take dispositive action on this Memorandum and 

Findings of Fact, Conclusions of Law and Recommended Order ("Recommended Decision"). 

2. Utah Admin. Code R317-6-6.2A(25) provides: 

Except as provided in R317-6-6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R317 -6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.13, R317-6-6.16, R317-6-6.17 and R317-6-6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

(Ex. 101; May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 1.) 

3. Rule R317-6-6.2.C provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R31 7-6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

4. For purposes of Utah Admin. Code R317-6-6.2A(25), "ground water" 

means "subsurface water in the zone of saturation including perched ground water." 
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(May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 2 (quoting Utah Admin. Code R317-6-

1.19.) 

5. Living Rivers may not directly contest the Executive Secretary's 2008 

Decision because such a challenge is time barred. Utah Code Ann. § 64G-4-301(1)(a) 

and Utah Admin. Code R305-6-202(8) (formerly Utah Admin. Code R314-6-2(2)(a)). 

6. The parties agreed on page 5, ~ 3 of the May 9, 2012, Joint Pre-Hearing Statement 

and Order that Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Servo Comm In of Utah, 720 P.2d 1373, 1379 (Utah 1986). The parties also 

agreed in the same paragraph of the May 9, 2012, Joint Pre-Hearing Statement and Order that the 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

Harken V. Southwest Corp. V. Board of Oil, Gas and Mining, 920 P.2d 1176, 1182 (Utah 1996). 

7. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5-

6, ~ 4.) 

8. . This proceeding is de novo, meaning that evidence that was not before the 

Executive Secretary when he made factual determinations may nevertheless be considered as 

evidence supporting such determinations. 
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9. Based on the record as a whole, in determining under Utah Admin. Code R317 -6-

6.2(A(2S) that the PR Spring facility and operations will have no more than a de minimis actual 

or potential effect on ground water quality, the Executive Secretary did not erroneously interpret 

or apply the law. 

10. The Executive Secretary's finding of the de minimis potential effect of the project 

on groundwater and the 2011 Modification Decision are supported by substantial evidence when 

viewed in light of the whole record. 

11. Living Rivers has failed to show that it is entitled to the requested relief. 

X. RECOMMENDED ORDER. 

Based on the initial record, the Request for Agency Action and the evidence presented in 

this proceeding, I recommend that the Board adopt the Recommended Decision and enter an 

order affirming the Executive Secretary's determination of the project's de minimis potential 

effect on ground water and the 2011 Modification Decision and denying the relief sought by 

Living Rivers in its Request for Agency Action. 

XI. NOTICE OF OPPORTUNITY TO COMMENT 

Parties may file comments to this Recommended Decision with the Board within ten 

business days of issuance in accordance with the requirements of Rule 30S-6-21S(2)(b) of the 

Utah Admin. Code. Comments shall cite to the specific parts of the record which support the 

comments and shall be limited to 20 pages. Parties are not required to file comments. To file 

comments with the Board, a party should send the comments to board counsel, the Executive 

Secretary and the Administrative Proceedings Records Officer. The service information for 

counsel to the Board is included in the attached Certificate of Service. In addition, a party 
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should serve its comments on the other parties in this matter. Finally, pursuant to Rule 305-6-

216(1), the parties shall be granted time before the Board to present oral argument regarding the 

Recommended Decision regardless of whether comments are filed with the Board. 

DATED this ~day of August, 2012. 

doauJu 1£. &.eL 
Sandra K. Allen 
Administrative Law Judge 
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Come now the Petitioner, Living Rivers; Respondent, Utah Division of Oil, Gas and 

Mining ("Division"); and IntervenorlRespondent, U S Oil Sands, Inc. ("USOS") flkla Earth 

Energy Resources, all of whom stipulate as follows regarding the claims and issues to be 

addressed and the procedures for conducting the December 5,2012 hearing by the Board ofOit, 

Gas and Mining ("Board") on the above matter. Except for stipulations restated herein, this 
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stipulation is intended to supersede any stipUlations or orders regarding discovery, exchange of 

evidence, and presentations of testimony entered into prior to the continuance of this matter on 

May 12, 2011. 

LIMITATION OF CLAIMS AND ISSUES 

1. Living Rivers and US OS executed a stipulation on September 18, 2012 entitled 

STIPULATED MOTION REGARDING MOTION FOR OCTOBER 24,2012 HEARING AND 

FOR PRE-HEARING CONFERENCE wherein Living Rivers and USOS stipulated and moved 

the Board to exclude from consideration claims V.A., V. B., V.E., and V.F. of the Living Rivers 

Request for Agency Action ("RAA"). 

2. As Living Rivers and US OS agreed in their September 18,2012 stipulation, the 

only claims and issues included in Living Rivers' RAA that are not resolved in the August 28, 

2012, Memorandum and Findings of Fact, Conclusions of Law, and Recommended Order, 

entered In the Matter ofPR Spring Tar Sands Project, Ground Water Discharge Permit-by-Rule, 

No. WQ PR-11-001, before the Utah Water Quality Board, ("Recommended Order") are: 

a. Living Rivers' allegations in Section V.A. of the RAA regarding surface 

water quantity. The RAA alleges that the NOI fails to satisfy Utah Admin. Code 

R647-4-109.1 because, although the NOI acknowledges that storm water and 

snowmelt may runoff the outslopes of the overburdenlinterburden storage areas, 

there is no "quantitative analysis to determine the possible negative effects caused 
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by such runoff' in the NOI, and without such quantitative analysis the NOI 

"cannot state what the potential impacts are, in violation ofR647-4-109.1, or what 

the appropriate measures are that it will have to undertake to avoid or minimize 

environmental damage as required by Utah Admin [Code R]647-4-107.2 and 

111.2." RAA at 6. 

b. Living Rivers' claim in Section V.B. of the RAA that DOGM was required 

to obtain surface water quality data from nearby streams to assess potential 

impacts to surface water quality. The RAA alleges that the NOI "cannot state 

what the potential impacts to the surface water systems are, as required under 

R647-4-109.1," because "the permit documents contain no water quality data for 

nearby streams ... [ or] analysis of the impacts to the Willow Creek drainage from 

the discharge of high TDS water from the PR Spring operation." RAA at 8. 

c. Living Rivers' claim in Section V.E. of the RAA regarding the public 

availability of information on the proprietary cleaning emulsion used in the Ophus 

Process. 

d. Living Rivers' claim in Section V.F. of the RAA regarding DOGM's 

alleged reliance on DWQ's storm water permit "to ensure that the Reclamation 

Plan meets its stated objectives." RAA at 11. 
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3. As Living Rivers and USOS agreed in their September 18,2012 stipulation, 

Living Rivers stipulates to dismiss voluntarily with prejudice the claims and issues described 

above in paragraph 2. 

.... 

4. As Living Rivers and USOS agreed in their September 18, 2012 stipulation, the 

mine operation that is the subject of the Recommended Order is identical in all respects to the 

operation at issue before the Board. The only issue for the Board to decide in this matter is 

whether, considering the Water Quality Board's findings and conclusions and other relevant 

evidence: 

a. the approved PR Spring Mine Notice of Intention to Commence Large 

Mining Operations ("NOI") provides a general narrative description (i) identifying 

potential impacts to ground water systems, as required by Utah Admin. Code R647-4-

109(1); and (ii) of depth to ground water, as required by Utah Admin. Code R64 7 -4-

106(8); and 

b. whether the NOI's reclamation plan violates Utah Admin. Code R647-4-

110 because, as Living Rivers alleges, there will only be visual inspections of the site, 

preventing the Division from ascertaining whether the remaining process chemical 

contained in the processed tar sands will contaminate the ground water. 

5. In their September 18,2012 stipulation, Living Rivers and US OS moved the 

Board to set this matter for hearing at the Board's regularly scheduled meeting on December 5, 
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2012, and to exclude from consideration those issues raised by the allegations in Sections V.A., 

V.B., V.E., and V.F. of Living Rivers' RAA, other than as described in paragraph 4, above. 

6. The Division does not oppose those motions. 

7. Accordingly, the parties hereto agree that the claims and issues to be addressed by 

the Board should be limited to whether, considering the Water Quality Board's findings and 

conclusions and other relevant evidence: 

a. the approved NO! provides a general narrative description (a) identifying 

potential impacts to ground water systems, as required by Utah Admin. Code R647-4-

109(1); and (b) of depth to ground water, as required by Utah Admin. Code R64 7 -4-

106(8); and 

b. whether the NOI's reclamation plan violates Utah Admin. Code R647-4-

110 because, as Living Rivers alleges, there will only be visual inspections of the site, 

preventing the Division from ascertaining whether the remaining process chemical 

contained in the processed tar sands will contaminate the ground water. 

8. Aside from the claims and issues set forth in Paragraph 7, above, Living Rivers 

agrees to withdraw and waive any additional claims regarding the Division's decision to approve 

theNOI. 
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USE OF DIVISION OF WATER au ALITY PERMIT HEARING RECORD 

9. The Board, on May 12,2011, issued a Stipulated Order "to continue the hearing in 

this matter until after the Utah Department of Environmental Quality has resolved Living Rivers' 

March 16,2011 Request for Agency Action," referring to an administrative challenge to a 

"pennit-by-rule" decision by the Executive Secretary of the Utah Water Quality Board 

("Executive Secretary") and the Utah Division of Water Quality (collectively "DWQ"), which 

has now concluded. The matter was initially addressed by an evidentiary hearing before 

Administrative Law Judge Sandra K. Allen, who issued the Recommended Order. The 

Recommended Order was approved by the Utah Board of Water Quality during its October 24, 

2012 meeting and in its November 1, 2012 Order. 

10. To address the remaining issues in this matter, as stipulated above, the Board may 

reference the facts and expert opinions that were presented as part of the testimony and evidence 

at the DWQ hearing. 

11. Unless the Board directs otherwise, the parties agree that Living Rivers and US OS 

shall not call any witnesses, including the witnesses who testified in connection with the DWQ 

hearing, in order to present their cases at the December 5, 2012 hearing. All parties may rely on, 

and present summaries of, the stipulations, testimony of witnesses and evidence presented in 

connection with the DWQ hearing as contained in the record of the hearing (collectively referred 

to as the "DWQ Evidentiary Record"), provided that such testimony and evidence is relevant to 
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the claims and issues set forth in Paragraph 7, above. The Division may present testimony of 

Division personnel regarding any further evaluation of the NO!. 

12. The DWQ Evidentiary Record shall become a part of the record ofthis matter. 

USOS shall prepare a copy of the DWQ Evidentiary Record and shall file it in this matter to 

become part of the record in this case. 

13. In addition, the parties agree that the Board may take into consideration the 

Recommended Order, as adopted by Utah Water Quality Board, in reaching its decision in this 

matter. The Recommended Order and the Water Quality Board's November 1,2012 Order are 

attached hereto as Exhibits A and B, respectively, and shall become part of the record in this 

matter. 

14. The Parties further stipulate that nothing in the DWQ Evidentiary Record, the 

Recommended Order, or the Water Quality Board's November 1,2012 Order shall be deemed as 

amending, or causing the amendment of, Living Rivers' RAA in this matter. 

PROCEDURES FOR HEARING 

15. While acknowledging that the Board may adopt differing procedures for the 

hearing, the Parties propose that the hearing of Living River's remaining issues should proceed as 

follows: 

a. Living Rivers and USOS each shall have 15 minutes to make 

presentations, and Living Rivers shall have 5 additional minutes for rebuttal after the 
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Division's and USOS's presentations. The Division shall have 30 minutes to make its 

presentation, which may include testimony from Division personnel. The sequence of the 

parties' presentations shall be, first, Living Rivers; second, the Division; third, USOS, 

and, lastly, Living Rivers' rebuttal. 

b. Living Rivers may proceed with its arguments that the Board should 

reverse the approval of, and/or remand, the NOI based on the remaining issues, relying, as 

it sees fit, on argument, evidence in the DWQ Evidentiary Record, and on the 

Recommended Order, as adopted by the Utah Water Quality Board. Living Rivers shall 

not offer any additional testimony, unless the Board directs otherwise. 

c. The Division may respond to Living Rivers' arguments based on the 

evidence in the DWQ Evidentiary Record, the Recommended Order, as adopted by the 

Utah Water Quality Board, and with testimony of Division personnel regarding any 

further evaluation of the NO!. 

d. USOS may respond with its arguments based on evidence in the DWQ 

Evidentiary Record, the Recommended Order, as adopted by the Utah Water Quality 

Board, and the testimony presented by the Division. USOS shall not offer any additional 

testimony, unless the Board directs otherwise. 
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d. USOS may respond with its arguments based on evidence in the DWQ 

Evidentiary Record, the Recommended Order, as adopted by the Utah Water Quality 

Board, and the testimony presented by the Division. USOS shall not offer any additional 

testimony, unless the Board directs otherwise. 

The forgoing Stipulation is approved by counsel for their respective parties on the day 

shown below. 

Living Rivers 

By c.a::;fJ Z- dated 1,/,,/tJ... 

USOS 

Division of Oil, Gas and Mining 

dated \ \ / '2.' /J 2-
I 

By ~(~~ ... ~atcd --+-_-{-

9 



-

CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on this 2~ay of November, 2012, a 
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Joro Walker 
Charles R. Dubuc 
WESTERN RESOURCE ADVOCATES 
Attorneys for Petitioners 
150 South 600 East, Suite 2A 
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jwalker@westernresources.org 
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Mike Johnson 
Assistant Attorney General 
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Salt Lake City, UT 84116 
mikejohnson@utah.gov 
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A. John Davis 
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JOHN E. SWALLOW 
Chie' Deputy 

Kimberlee McEwan 
Assistant Attorney General 
Counsel for the Utah Water Quality Board 
195 North 1950 West, lSI Floor 
P.O. Box 144840 
Salt Lake City, Utah 84114-4840 

STATE OF UTAH 
OFFlCE or THE ATTORNEY GENERAL 

MARK L. SHURTLEFF 
ATTORNEY GENERAL 

Protecting Utah • Protecting You 

August 28,2012 

Re: In The Matter ofPR Spring Tar Sands Project, Ground Water Discharge 
Permit-By-Rule, No. WQ PR-ll-001 

Dear Ms. McEwan: 

KIRK TORGENSEN 

Chie' Deputy 

ERRA-111-12 

I have been appointed as the Administrative Law Judge in the above-referenced matter. For the Utah Water 
Quality Board's consideration, enclosed please find my Memorandum and Findings of Fact, Conclusions of Law, and 
Recommended Order. 

SKA/srb 

Enclosure( s) 

Sincerely. 

Sandra K. Allen, 
Adlpinistrative Law Judge 

cc: Joro Walker, Western Resource Advocates, Counsel for the LivlOg Rivers 
Charles R. Dubuc, Jr., Western Resource Advocates, Counsel for the Living Rivers 
Walter Baker, Division of Water Quality, Utah Water Quality Board 
Paul McConkie, Utah Attorney General's Office, Counsel for the Executive Secretary 
A. John Davis, Holland & Hart, Counsel for U.S . Oil Sands, Inc. 
Christopher R. Hogle, Holland & Hart, Counsel for U.S . Oil Sands, Inc. 
M. Benjamin Machlis, Holland & Hart, Counsel for U.S. Oil Sands, Inc. 
Administrative Proceedings Records Officer 

160 EAST 300 SOUTH. 5TH FLOOR' P.O. 140873' SALT LAKE CITY. UTAH 84114-0873' TEL: (801) 366-0290 ' FAX: (801) 366-0292 
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BEFORE THE UTAH WATER QUALITY BOARD 
UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 

IN THE MATTER OF: 

PR SPRING TAR SANDS PROJECT, 
GROUND WATER DISCHARGE 
PERMIT-BY-RULE, NO. WQ PR-II-OOI 

, , 
1 MEMORANDUM AND FINDINGS OF 
l FACT, CONCLUSIONS OF LAW AND 
: RECOMMENDED ORDER 
, , , 
! August 28, 2012 

l Administrative Law Judge Sandra K. Allen , 
, 

MEMORANDUM 

I. INTRODUCTION 

On March 4, 2008, the Executive Secretary determined that a tar sands mining project in 

the Uintah Basin qualified for permit-by-rule status under Utah Admin. Code R 317-6-

6.2(A)(25) based on the de minimis potential effect on ground water quality ("2008 Decision"). 

On February 15, 2011, the Executive Secretary determined that proposed changes to the tar sands 

mining project did not warrant modification or revocation of the 2008 Decision ("2011 

Modification Decision"), Petitioner Living Rivers filed a challenge to the 2011 Modification 

Decision, However, this proceeding has not really been about the proposed modifications. 

Instead, this proceeding has focused on the de minimis potential effect of the project on ground 

water quality due to the absence of shallow ground water, a central basis for the 2008 Decision, 

as explained in Section IV. A. below. Living Rivers asks the Utah Water Quality Board 

("Board") to find that the record lacks substantial evidence to support the finding of de minimis 

potential effect of the project on ground water, to reverse the 2011 Modification Decision and to 



make the Division of Water Quality require U.S. Oil Sands, Inc. ("USOS") to file ground water 

discharge permit application and obtain a ground water discharge permit. 

II. THE PARTIES AND THE HEARING 

The petitioner is Living Rivers. The respondents are the Executive Secretary of the 

Water Quality Board (who may be referred to herein as Executive Secretary, Agency, Division 

of Water Quality, Division or DWQ) and USOS, formerly known as Earth Energy Resources, 

Inc. In accordance with the January 5, 2012, StipUlated Schedule, a two-day evidentiary hearing 

was held in this matter. Appearing for petitioner, Living Rivers, were Joro Walker and Charles 

R. Dubuc, Jr. Appearing for respondent, the Agency, was Paul M. McConkie. Appearing for 

respondent, USOS, were Christopher R. Hogle and M. Benjamin Machlis. 

Presiding over the hearing was Sandra K. Allen, who was appointed as Administrative 

Law Judge ("ALJ") by the Executive Director of the Department of Environmental Quality to 

conduct this proceeding, review the evidence and legal arguments presented, and to make a 

recommended decision to the Board, which will make the final decision (dispositive action). 

IlL JURlSDICTION 

On May 8,2012, Utah Senate Bill 21 went into effect. Under this bill, all final 

adjudicatory decisions will be made by the Executive Director and the Board will no longer be 

involved in making final decisions from ALJ recommended decisions. A question has arisen 

about the jurisdiction of on-going proceedings, like this one, that commenced before the May 8, 

2012 effective date of Senate Bill 21. 

Under Utah case law, once a judicial forum has acquired jurisdiction ofa case, 

subsequent legislative action does not divest it of jurisdiction. See National Parks and 
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Conservation Ass 'n v. Board of State Lands, '869 P.2d 909, 912 (Utah 1993) (reversed in part on 

other grounds); and State v. z'F., 2001 WL 422947 (Utah App.) (unreported) at * 1. 

Accordingly, the Board is not divested of jurisdiction in this proceeding. 

IV. RELEVANCE OF 2008 DECISION, EVIDENTIARY RECORD BASED ON 
DE NOVO PROCEEDING, BURDEN OF PROOF AND STANDARD OF REVIEW 
APPLICABLE TO FINAL BOARD DECISION 

A. THE FACTORS CONSIDERED IN THE 2008 DECISION ARE RELEVENT 
TO THE 2011 MODIFICATION DECISION 

To understand this recommended decision, it is helpful to understand the relationship 

between the 2008 Decision and the 2011 Modification Decision. The November 9, 2011, Order 

Denying Earth Energy Resources and Executive Secretary's Motion to Dismiss issued earlier in 

this proceeding set the stage by detennining that Living Rivers could not directly challenge the 

2008 Decision but could challenge the factors underlying it in contesting the 2011 Modification 

Decision. A summary follows. 

The order rejected Living Rivers' argument that a direct challenge to the 2008 Decision, 

though not filed within 30 days as required by Utah Code Ann. § 64G-4-301(1)(a) and Utah 

Admin. Code R305-6-202(8) (fonnerly Utah Admin. Code R317-9-2(2)(a», should be allowed 

on equitable grounds because the lack of notice (November 9, 2011, Order Denying Earth 

. . 
Energy Resources and Executive Secretary's Motion to Dismiss at 7). The order noted that 

Living Rivers did not cite any authority that demonstrated that either USOS or the Executive 

Secretary had any duty to notify Living Rivers of the 2008 Decision, and did not cite any 

authority that demonstrated that equitable tolling applies to toll deadlines under environmental 

permit statutes. Id. The order reasoned that there is a negatives inference, "created by the many 
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notice requirements in the DEQ's statutes and rules and the lack of any statutory or regulatory 

notice requirement applicable for this decision. See, e.g., Utah Code Ann §§ 19-5-108(2) and 

19-5-110(3), and Utah Admin. Code R317-2-3.5(e) and R317-6-6.5." Id. The order further . 

reasoned that due to the costs and benefits of imposing significant additional notice requirements 

for the many determinations made by Department of Environmental Quality decision makers, 

those costs and benefits should be weighed in a forum other than an adjudication. Id. Therefore, 

the order concluded that the Board cannot, in the absence of legal authority and based only on 

policy arguments impose new procedural requirements for permitting." Id. at 8. 

Nonetheless, affected third parties are authorized to bring a challenge to permitting 

decisions and nothing in the Utah Administrative Procedures Act or the Department of 

Environmental Quality's procedural rules would limit the ability of a third party to raise issues 

that were not considered by the Executive Secretary in the first instance, provided the 

information is relevant. Id. at 5, 6. In this case, all the new information alleged to challenge the 

2011 Modification Decision related to factors that were identified by the DWQ as relevant to the 

2008 Decision, thus potentially subject to challenge. Id. at 6. Therefore, though a direct 

challenge to the 2008 Decision was not allowed, the factors underlying the 2008 Decision have 

been the focus of this proceeding. 

The 2008 Decision was based upon four relevant factors (Ex. IR-000036-37). First, the 

reagent [d-limonene] is generally non-toxic and volatile, and most of it will be recovered and 

recycled in the extraction process. Id. Second, the bitumen (tar) extraction will be done using 

tanks and equipment at the processing facility, no impoundments or process water ponds are 

planned, and most of the water used in the process will be recovered and recycled. Id. Third, 
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processed tailings will not be free-draining, will have moisture content in the 10 to 20 percent 

range, will not contain any added constituents that are not naturally present in the rock other than 

trace amounts of the reagent, Synthetic Precipitation Leachate Procedure testing indicated that 

leachate from precipitation through tailings would have non-detectable levels of volatile and 

semi-volatile organic compounds. Id. Fourth, available information on the hydrogeology of the 

area demonstrated the general absence of ground water to a depth of between 1,500 and 2,000 

feet below the surface. Id. This proceeding has focused primarily on the fourth factor. 

B. IN A DE NOVO PROCEEDING EVIDENCE OUTSIDE OF THE INITIAL 
AGENCY RECORD MAYBE INCLUDED IN THE FINAL EVIDENTIARY 
RECORD 

Pursuant to Section 63G-4-208 of the Utah Code Ann. (West, 2009) the AU's findings of 

fact must be based exclusively on the evidence in the record in the adjudicative proceedings or 

on facts officially noted. The evidentiary record consists of the initial record, exhibits, video 

recorded and live testimony and the facts stipulated by the parties. See Utah Admin. Code R 

305-6-208. Before the hearing, Living Rivers moved to exclude the USOS drilling and coring 

records because the drilling occurred several months after the 2011 Modification Decision so the 

USOS drilling and program evidence were not included in the Executive Secretary's review. 

This motion was denied in the May 8, 2012, Pre-Hearing Order because this proceeding is de 

novo, meanirig that "the matter is tried anew, as if it had not been heard before and as if no 

decision had been previously rendered." Black's Law Dictionary at p. 392 (5 th ed. 1979). Thus, 

whether the Executive Secretary considered the data in issuing the 2011 Modification Decision is 

not relevant. 
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The de novo nature of agency review following a request for agency action is described 

in the November 9,2011, Order Denying Earth Energy Resources and Executive Secretary's 

Motion to Dismiss. It states: 

It was the intention of the Utah Legislature in passing Utah Administrative 
Procedures Act ("UAPA") to provide all persons appearing before the agency 
with an opportunity to have trial-type procedures to resolve questions of fact. 
This was evident from the specific and significant procedural requirements for 
fonnal proceedings in UAPA (Utah Code Ann. §§ 63G-4-204 to 208) and from 
the requirement that an infonnal proceeding that did not provide those procedures 
would be reviewed de novo in district court. See Utah Code Ann. § 63G-4-
402(1)(a). 

Initial orders of the Executive Secretary are exempt from UAPA under Utah Code 
Ann. § 63G-4-102(2)(k): 
(2) This chapter does not govern ~ .. (k) the issuance of a notice of violation or 
order under ... Title 19, Chapter 5, Water Quality Act ". ,except that this chapter 
governs an agency action commenced by a person authorized by law to contest 
the validity or correctness of the notice or order .... 

There is nothing in this provision to indicate that the Legislature intended that 
UAPA be used differently for persons challenging a decision under the Water 
Quality Act than it would for persons before other agencies that did not have an 
exemption for initial decisions. It is therefore necessary to infer that persons who 
are challenging a decision under the Water Quality Act do retain the right to trial
type procedures for resolving questions of fact -including facts not considered by 
the initial decision maker -and that any challenge must therefore be conducted as 
a de novo proceeding. 

November 9,2011, Order Denying Earth Energy Resources and Executive Secretary's 
Motion to Dismiss at 2-3. 

Consistent with the November 9,2011, Order Denying Earth Energy Resources and Executive 

Secretary's Motion to Dismiss, Section 19-1-310, and as set forth in the May 8,2012, Pre-

Hearing Order; this proceeding was conducted de novo and the evidentiary record upon which 

the findings of fact herein are based includes the initial record, stipulated facts, exhibits, and 

video recorded and live testimony presented during the hearing on May 16 and 17, 2012. 

6 



C. BURDEN OF PROOF 

The parties agreed that as the petitioner, Living Rivers has the burden of proof. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 1-2.) See also Milne Truck Lines, Inc. v. Public Service 

Commission of Utah, 720 P.2d 1373,1379 (Utah 1986). The standard of proof in this 

administrative hearing is a preponderance of the evidence and requires the proponent of a 

contested fact to demonstrate that its existence is more likely than not. (May 9, 2012, Jt. Pre.! 

Hrg. Stmt. and Order at 3.) 

D. APPELLATE STANDARD OF REVIEW APPLICABLE TO BOARD'S 
DECISION 

Section 63G-4-403 provides that the standard applicable to an appellate court reviewing a 

board's dispositive action is whether, based on the record as a whole, the board has erroneously 

interpreted or applied the law or made a determination of fact that is not supported by substantial 

evidence when viewed in light of the whole record. See Sierra Club v. Air Quality Bd., 2009 

UT. 76, 226 P.3d 719. "Substantial evidence is that quantum and quality of relevant evidence 

that is adequate to convince a reasonable mind to support a conclusion." Pen & Ink, LLC v. 

Alpine City, 2010 UT App 203, ~ 16,238 PJd 63 (quoting Caster v. West Valley City, 2001 UT 

App 212, ~ 4, 29 P.3d 22. Substantial evidence is more than a '''mere scintilla of evidence," 

though "something less than the weight of the evidence." Martinez v. Media-Paymaster Plus et 

aI., 2007 UT 42, ~ 35, 164 P.3d 384 (emphasis added); Patterson v. Utah County Bd. of Adj., 893 

P.2d 602, 604 n. 6 (Utah App. 1995). 
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V. STIPULATED ADMISSIONS OF FACT 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following admissions of fact: 

1. On February 8, 2011, USOS submitted a letter to DWQ regarding certain 

proposed modifications to its proposed tar sands mining process since USOS had received a 

permit-by-rule determination from DWQ in 2008. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 

3.) 

2. The proposed operation for the PR Spring Tar Sands Project consists of open-pit 

mining of tar sands; extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage areas totaling 70 acres in 

size. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

3. As a tar sands mining operation, the PR Spring Project will operate under a 

Notice of Intention for a Large Mining Permit (NOI M0470090) [IR-000043-372] required by 

the Utah Mined Land Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah 

Division ofOit, Gas and Mining. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

4. Under Utah Admin. Code R647-4-109, the NOI must includ.e Ita general narrative 

description identifying ... [p]rojected impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3.) 

5. DWQ's records show that DWQ's Ground Water Protection Section was first 

contacted by USOS regarding the proposed PR Spring Project in October 2005. (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3.) 
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6. On February 21, 2008, JBR Environmental Consultants, Inc., on behalf of US OS 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration 

("Demonstration") [IR-000003-35]. The Demonstration was provided to support USOS's request 

to DWQ for a determination that the PR Spring operation be considered as a permitted-by-rule 

facility under Utah Ground Water Protection Rules (Utah Admin. Code R317-6). (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3.) 

7. DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

8. The Demonstration requested a determination by DWQ that the proposed project 

meets the criteria to be permitted-by-rule under Utah Admin. Code R317 -6-6.2( I) and R317 -6-

6.2(25). (May 9, 2012, J1. Pre-Hrg. Stmt. and Order at 4.) 

9. In a letter dated March 4,2008, [IR-000036-37, also referred to as the 2008 

Decision] DWQ communicated to US OS that the PR Spring Project should have a de minimis 

potential effect on ground water quality and qualifies for permit-by-rule status under Utah 

Admin. Code R317-6-6.2(25). (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

10. The March 4,2008 determination [2008 Decision] included four factors cited by 

DWQ in support of the permit-by-rule determination and language that "[i]fany of these factors 

change because of changes in your operation or from additional knowledge of site conditions, 

this permit-by-rule determination may not apply and you should inform the DWQ of the 

changes." (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 3.) 

11. Living Rivers did not contest the March 4, 2008 permit-by-rule Determination 

[2008 Decision] within 30 days of its issuance. (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 
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12. On February 8, 2011, USOS submitted a letter to DWQ outlining several 

proposed modifications and asking DWQ to confirm that none of the changes affected its permit

by-rule status. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 8.) 

13 . .Between February 8, 2011 and February 15, 2011, DWQ conducted its review of 

the modifications. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

14. On February 15, 2011, DWQ informed USGS by letter that it had considered the 

modifications and had determined "the proposed changes to the mining and bitumen extraction 

process do not change the March 4, 2008 permit-by-rule determination for having a de minimis 

potential effect on ground water quality and the project 'still qualifies for permit-by-rule under 

Utah Admin. Code R317-6-6.2.A(25)." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4.) 

15. On March 16,2011, within 30 days ofthe DWQ's February 15,2011 letter to 

USOS, Living Rivers filed the subject Request for Agency Action/Petition to Intervene. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

16. During the summer of 20 11, USO~ drilled 180 core holes in the area of the 

project. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5.) 

VI. AGREED APPLICABLE PROPOSITIONS OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties 

stipulated to the following applicable propositions of law: 

1. Applicable ground water protection rules at Utah Admin. Code R 317-6, include a 

provision that "the following facilities are considered to be permitted by rule and are not required 

to obtain a discharge permit under R317 -6-6.1 or comply with R31 7-6-6.3 through R317 -6-6.7, 

R317-6-6.9 through R317-6-6.11, R317-6-6.l3, R317-6-6.16, R317-6-6.17 and R317-6-6.18: ... 
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25 facilities and modifications thereto which the Executive Secretary determines after a review 

of the appJication will have a de minimis actual or potential effect on ground water quality." 

Utah Admin. Code R317-6-6.2(A)(25). 

2. Utah Admin. Code R317-6-1.19 defines "ground water" as "subsurface water in 

the zone of saturation including perched groundwater." 

3. Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Service Commission a/Utah, 720 P.2d 1373, 1379 (Utah 1986). The 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

. Harken v. Southwest Corp. v. Board 0/ Oil, Gas and Mining, 920 P .2d 1176, 1182 (Utah 1996). 

4. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code Ann. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination offact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." See also Sierra Club v. Air Quality Bd, 2009 

UT 76, ~ 14; 226 P.3d 719. 

VII. FACTUAL ISSUES PRESENTED 

From the May 9, 2012, Joint Pre-Hearing Statement and Order, the factual issue 

presented for decision in this matter, based on the standard of review articulated above, is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-
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6.2A(25) is supported by substantial evidence. The issue turns on the following two factual sub-

issues: 

1. Whether the record as it will exist before the Water Quality Board shows that 

ground water, as that term is defined in statutes and regulations, exists in the project ~ea?1 

2. If such ground water exists, does USOS's proposed operation present a greater 

than de minimis risk of effecting the quality of that ground water? The parties agree that if the 

answer to either of these questions is "no," then the Executive Secretary's decision has a 

reasonable basis and must be allowed to stand. 

A. SUBSTANTIAL EVIDENCE IN THE RECORD SUPPORTS A FINDING 
THA T GROUND WATER HAS NOT BEEN LOCATED AND MAYBE 
ASSUMED ABSENT IN THE PROJECT AREA EXCEPT FOR A DEEP 
REGIONAL AQUIFER 

1. The Project. 

The project, which has not yet commenced, will initially consist of 213 acres leased from 

the State Institutional Trust Lands Administration, straddling the boundary between Uintah and 

Grand Counties, Utah (IR-000046-58). The project will consist of open-pit mining of tar sands, 

extraction of bitumen using d-limonene; and storage of processed sands, processed fines and 

waste rock in the mine and two additional storage acres, totaling 70 acres in size. (May 9, 2012, 

Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) The mine is designed to extract tar as far as 150 feet 

below the surface (IR-000056, 000058). 

I Living Rivers disagrees with the accuracy of factual sub-issue 1, and submitted what it believes 
to be a more accurate statement of the issue. However, I am satisfied with and accept the factual 
sub-issue 1 as stated above. 
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2. The Issue. 

Although a zone of saturation known as the Mesa Verde aquifer at 1500 to 2000 feet 

below surface (IR-000007) is in the project area, Living Rivers has not alleged and has produced 

no evidence that the project presents a threat to the deep, regional aquifer. As revealed by the 

testimony of geologists Robert Herbert, Mark Novak, Robert Bayer, Gerald Park and Elliot Lips, 

the issue has been the presence of shallow ground water that may be affected by the project. 

"The primary premise of this [de minimis] determination was the absence of ground water in the 

project area to a depth of 1,500 and 2,000 feet below ground surface." (Ex. 102 at 5, IR-000036-

37.) 

3. Definition of Ground Water. 

Ground water is defined as "subsurface water in the zone of saturation including perched 

ground water." Utah Admin. Code R317-6-1.19. The "zone of saturation" means "[t]he zone in 

which the functional permeable rocks are saturated with water under hydrostatic pressure. Water 

in the zone of saturation will flow into a well, and this is called ground water." (Ex. 312 (citation 

and emphasis omitted).) 

4. Substantial evidence in the, record supports a finding that shallow ground water 
has not been located and may be assumed absent in the project area. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the failure to locate and apparent absence of shallow ground water in the project 

area. (Ex. 102, IR-00001-630); Hrg. Tr: 108-243; 346-376.) The evidence includes: 

a. The 2011 USOS drilling and coring program consisting of 180 borings to 
depths up to 305 feet, including a dense grid of 55 borings in the initial 
three pit mine area, and water test wells ranging in depth from 1780 to 
2610 feet (Hrg. Tr: 56,102,104-105,351-354,382-383, Ex. 305); 
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b. Site visits, including personal observations by professional geologist 
Gerald Park (Hrg. Tr: 95, 137-38,377-78,383-384,390,392-93) and June 
2008 DWQ field visit (Hrg. Tr: 136-140; IR-000038); 

c. Division of Oil, Gas and Mining well log records (Ex. 102 at 5, IR 
000006-7); 

d. 25 exploratory borings drilled to depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 
127-128);-

e. Water rights review (Ex. 102 at 5, IR at 000006.;8); 

f. Division of Water Rights Well Log which was dry to 1940 feet (Ex. 104; 
Hrg. Tr: 146-151); and 

g. The hydrogeological setting of the project site (Ex. l 02 at 6, 9). 

5. The 2011 Drilling and Coring Evidence. 

The most compelling evidence showing the absence of ground water is the USOS 2011 

drilling program. During the summer of 20 11, USOS drilled 180 holes in and around th~ mine 

site, with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is more 

than twice the depth to which USOS will mine. (Hrg. Tr: 56,102,104-105,351-354,382-383, 

Ex. 305). The drilling was conducted, in part, to determine the presence or absence of ground 

water (Hrg. Tr: 385-386). It is reasonable to assume that the means and methods utilized were 

adequate to yield signs of ground water, if there were any (Hrg. Tr: 349 - 354). The drillers and 

the geologists who manned the drill rigs were instructed to watch for and record any signs of 

ground water (Hrg. Tr: 349 - 354,385-386). No ground water was encountered, and no sign of 

it was recorded (Hrg. Tr: 349-354, 385-386). 

The 2011 water well drilling also provides substantial evidence of the absence of ground 

water that would be affected by the project. In 2011, USOS drilled five holes near the project 
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area to depths below 1,500 feet to serve its water needs for the project and encountered ground 

water in only one at a depth of over 1,830 feet (Hrg. Tr: 146-50,366-67,387-88). 

The 2011 drilling program is strong evidence of the absence of ground water that may be 

affected by the project (Hrg. Tr: 386). Division of Water Quality witness, Robert Herbert, 

testified: "I have never seen a project with this much and extensive drilling to determine the 

presence or absence of ground water." (Hrg. Tr: 102.) Mr. Herbert testified that the 2011 drilling 

program rules out shallow ground ~ater at the project based on the "extensive array of borings 

that they [USOS] drilled and the depths of them in conjunction with the previous available 

information .... I've never seen a site or project with that many borings or the density of the 

borings for the proposed mine site." (Hrg. Tr: 104.) Mr. Herbert testified that it is highly 

unlikely that the drilling would have missed a perched aquifer (Hrg. Tr: 104-105). 

Living Rivers attempted to impeach the 2011 drilling program evidence with the 

testimony of Elliot Lips but his testimony was ineffectual in overcoming the 2011 drilling data, 

which provides substantial evidence of the absence of shallow ground water at the site (Hrg. Tr: 

269-284). For example, Mr. Lips contended that the 2011 drilling did not support the absence of 

ground water because it was done by "advanced casing" (Hrg. Tr: 262). USOS witness, Robert 

Bayer, testified that the 2011 drilling was not conducted by advance casing (Hrg. Tr: 350). 

Another example is Mr. Lip's testimony that drillers and geologists were not told to look for 

small quantities of water (Hrg. Tr: at 261). This testimony was refuted by witnesses who were 

personally present when the instructions were given (Hrg. Tr: 337, 385). 
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6. The geology of project area. 

Also presented were relevant publications, core logs and topographic maps. According to 

this evidence, as well as the Executive Secretary's and USOS's expert testimony on the 

hydrogeology of the area, the geology is not conducive to the presence of ground water that may 

be impacted by USOS's project (Hrg. Tr: 354-358,388-390, 142-146, Ex. 102, Ex. 103, IR-

000406-482). The project is located on an interfluve between two drainages, which isolates the 

mine site and limits any recharge to just the small amount of precipitation that falls directly on 

the site, most of which will be lost to evapotranspiration (Hrg. Tr: 120-124, 130-136, 143, 150, 

354-358, Ex. 102 at 5, 6, 12,13, IR-000042). The subsurface consists mostly of interbedded and 

impermeable shale, siltstone, and mudstone (Hrg. Tr: 303, 380). "[E]very sand zone is wholly or 

partially saturated with bitumen, almost every one. So in other words, we have no recharge area 

and an effect of the areas covered with a tar roof." (Hrg. Tr: 356.) The hydrogeology evidence 

presented during the hearing supports and explains the absence of ground water that may be 

impacted by the project. 

7. Professional Inspections. 

Evidence of professional inspections in and near the project area was presented (Hrg. Tr: 

95,137-138,377-378,384,392-393). Professional geologist, Gerald Park testified on behalf of 

USOS that he has searched for signs of ground water ever since he started going to the project 

site in 2005 and has never found any. Mr. Park testified that he has been to the project area over 

40 times and has stayed in the project area for 30 days during one stretch and almost five months 

during another, and has been there in every month of the year but January (Hrg. Tr: 377). Mr. 

Park testified that he was present when a DWQ team visited the project site in June of2008 in an 
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attempt to investigate the seeps in Figure 7 (IR-000127) (Hrg. Tr: 392). Mr. Park testified there 

was "a little bit 'of dampness in each place" but they were not flowing and there was no ground 

water to sample (Hrg. Tr: 392-394). The professional geologist who testified on behalf of 

Living Rivers, Elliot Lips, also visited the site, and he reported no sign of any ground water 

based on his visit (Hrg. Tr: 270). 

8. Initial Record References: DOGM Well Log Records, 25 Exploratory Borings, 
Water Rights Review. 

Evidence was also presented concerning Division of Oil, Gas and Mining oil and gas 

logs, 25 exploratory borings, and a water rights review. (Ex. 102 at 5.) Logs of eleven oil and 

gas wells within 3.3 miles of the mine site, all drilled to depths of over 1,000 feet contain no 

indication of ground water, except f<?r one entry, which noted an occurrence of ground water at 

1,266 feet (Hrg. Tr: 127,359-360, IR 000006-7). By rule, Division of Oil, Gas and Mining well 

logs must identify ground water if any is encountered (Hrg. Tr: 359-360; Utah Admin. Code 

R649-3-6(2.6). In addition, no ground water was discovered through exploratory borings drilled 

to depths of 150 feet through the Upper Parachute Creek Member and tar sands contained in the 

Lower Douglas Creek Member of the Green River Fonnation or through a water rights review. 

(Ex. 102 at 5, citations omitted). 

9. Living River's Evidence. 

Living Rivers' failed to provide any direct evidence of the existence of shallow ground 

water. Living Rivers' evidence consisted of references to water right applications and statements 

in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR-00006) and a 

2007 JBR memorandum (see. e.g., Ex. 203 at Ex. A.) regarding "Water Right 49-1567 on Earth 

Energy Lease - Spring Investigation" near the project area. 
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Living Rivers offered the testimony of Elliott Lips, a professional geologist, who 

highlighted references in the Initial Record to support the presence of groUnd water. For 

instance, Mr. Lip's March 16,2012, Prepared Supplemental Testimony, Ex. 203 at 5, quotes the 

USOS Notice of Intention to Commence Large Mining Operations (NOI) [IR-000043-000372] 

filed with Division of Oil, Gas and Mining in 2009 as follows: "The NOI states that '[n]earby 

springs or seeps (shown on Figure 7) [IR 000127] provide evidence of very localized, shallow 

groundwater, likely representing isolated perched aquifers .... pg. 30 [IR-00007S]." 

The most persuasive evidence presented regarding the "seeps" was the testimony of 

professional geologist Gerald Park, which was based upon his seven years of personal 

observations and experience at and near the site (Hrg. Tr: 377,378). According to Mr. Park's 

personal observations, the "seeps" represent water runoff from precipitation events and are 

unrelated to ground water (Hrg. Tr: 381). 

Living Rivers also identified water right application no. 49-1567 but this application was 

"rejected" in an August 7, 2008, Order of the State Engineer, which found the application to be 

"not physically or economically feasible ." (Ex. 310 at 2.) Repeated efforts by USOS's 

consultants and a DWQ monitoring team to locate a water source for that application were 

unsuccessful (IR-000007). 

10. Living Rivers has not proven that the de minimis finding is unsupported. 

There is substantial evidence in the record before the Board to support the de minimis 

finding based on the absence of shallow ground water in the project area. (Ex. 102, IR-OOOOO 1-

630; Hrg. Tr: 108-243, 346-376). Living Rivers presented no direct evidence supporting the 

presence of shallow ground water in the project area. The record does not show that it was 
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unreasonable for DWQ to rely upon the information provided by US OS in the 2008 

Demonstration (IR-000003-35) or the February 2011 correspondence with USOS with regard to 

the proposed modifications, or that DWQ's reliance upon the information provided in those 

materials was fatal to the February 2011 modification determination. 

B. USOS' PROPOSED OPERATION DOES NOT PRESENT A GREATER THAN 
DE MINIMIS RISK OF AFFECTING THE QUALITY OF GROUND WATER 

The second sub-issue is "i/such groundwater exists, does USOS's proposed operations 

present a greater than de minimis risk of effecting the quality of that ground water." (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 6.) (Emphasis added.) Since there is substantial evidence 

that ground water is not present, or at the very least, is so scarce that it has not been found after 

extensive effort to find it, this sub-issue does not warrant extensive attention. 

Nonetheless, USOS did present evidence that its process will recover over 99 percent of 

the d-Iimonene, leaving only trace amounts in tailings, which will be dried, mixed handled and 

placed through means and mechanism to ensure that the remaining amounts of residual d-

limonene will quickly evaporate, especially in the semi-arid, windy, high plateau on which the 

mine will be situated (Hrg. Tr: 296, 302-303, 313-318, 378; Transcript of Edward L. Handl April 

27,2012, Testimony(Handl Tr.) 79-81). 

The conditions imposed by the de minimis determination also limit the project's risk to 

ground water quality. The March 8, 2008, permit-by-rule determination letter states: "If any of 

these factors [forming the basis for the determination] change because of changes in your 

operation or from additional knowledge of site conditions, this permit-by-rule determination may 

not apply and you should inform the DWQ of the changes. If future project knowledge or 

experience indicates that ground water quality is threatened by this operation, the Executive 
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Secretary may require that you apply for a ground water discharge permit. ... " (IR-000037.) 

One condition is that the tailings will be further analyzed once the project begins (Ex. 102 at 14, 

Hrg. Tr: 205). A second condition is that US OS must report ground water if it encounters any 

(Hrg. Tr: 60). Given the scarcity of ground water and the conditions imposed by the de minimis 

determination, Living Rivers did not show the project will have a greater than de minimis risk of 

affecting the quality of that ground water. 

Living Rivers evidence about the risk posed by the project tailings to ground water 

consisted of testimony from Dr. William Johnson. Dr. Johnson testified how the re-distribution 

of the processed tar sands to the land surface area of the PR Spring Mine would pose an 

increased risk of exposure to carcinogenic compounds through two mechanisms: 1) increases in 

the aqueous concentrations of carcinogenic compounds; and 2) increases in the rate of transport 

of carcinogenic compounds in ground water (Ex. 200 at 3). 

In response to Dr. Johnson's January 20, 2012, pre-filed testimony, Mark Novak stated 

that it "would not change my de minimis determination based on the 2000 feet of unsaturated 

zone." (Ex. 102 at 14.) (Emphasis added.) In addition, Mr. Novak testified that "Living Rivers' 

contention wrongly assumes that process water contained in the tailings will discharge directly to 

ground or surface water, ignoring the fact that tailings will be buried in unsaturated conditions, 

and that disposal of organic wastes in unsaturated soils is a standard treatment used in a great 

variety of applications with wastes from domestic, municipal, agricultural, and remediation 

sources (Ex. 102 at 15). In his rebuttal videotaped testimony given on April 20, 2012, Dr. 

Johnson acknowledged that his testimony assumed a saturated system, meaning that the tailings 

would be in contact with ground water, and that he had not evaluated the hydrogeology of the 
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project site. "If it doesn't come into contact with water, my concern is a nonissue." (Transcript 

of William Johnson April 20, 2012, Testimony (Johnson April Tr.) 29.) 

Living Rivers is also critical of the leachability testing reported in the USOS permit-by

rule request (IR-000003-35). In reviewing the permit-by-rule request for DWQ, Mr. Novak was 

concerned with compounds that could leach out of the tailings upon contact with rain water so he 

requested USOS to detertnine the leachability of contaminants in the tailings using the Synthetic 

Precipitation Leaching Procedure ("SPLP"), and to analyze the SPLP leachate for parameters of 

concern (Ex. 102 at 13). The permit-by-rule request reported using Toxicity Characteristic 

Leaching Procedure (TCLP Method 1311) and (SPLP Method 82 70C/3 51 OC and GelMS 

8260B), as well as leaching procedures using other solvents (EPA Method 80 15B/3 545), on 

unprocessed tar sands, processed sands and processed fines (JR- 000012). The Demonstration 

stated: "All sample results-before and after processing- show that both volatile and semi-volatile 

organics were below detection in the leachate, confirming that the organics present are among 

the lease mobile." (IR-000014.) The Demonstration also noted some lab errors with the 

leachability tests but explained the reasons those errors would not undercut the test results. (JR-

000014.) Although Living Rivers criticized reliance on the leachability testing because of the 

lab errors, according to the lab that conducted the tests, the results ~re reliable (Hrg. TT: 371-372; 

Ex. 313). On this point, Living Rivers did not present any evidence which would cast doubt on 

the certification from the lab. Therefore, the record does not show that the leachability tests that 

were performed by USOS and accepted by DWQ to determine the toxicity of the leachate would 

be a basis for remariding the de minimis determination. 
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Because DWQ is requiring USOS to undertake additional leachability testing on the 

generated tailings once USOS begins operations, (Ex. 102 at 14), Living Rivers argues that the 

Executive Secretary based his permit-by-rule determination on incomplete data. However, 

confirmatory testing such as required in this case is part of the typical ongoing review associated 

with permit-by-rule determinations under Utah Admin. Code R317-6-6.2C that provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317-6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

Thus, the requirement for additional testing does not signify an inadequate basis for the de 

minimis finding. The record does not show that testing of the actual tailings when they are 

produced would not be adequate. 

VIII. CONTESTED ISSUES OF LAW 

Pursuant to the May 9, 2012, Joint Pre-Hearing Statement and Order, the parties agreed 

that the contested issues of law are: 

1. Whether, in determining under Utah Admin. Code R317-6-6.2(A)(25) that the PR 

Spring facility and operations will have no more than a de minimis actual or potential effect on 

ground water quality, the Executive Secretary erroneously interpreted or applied the law. 

2. Has Living Rivers shown that it is entitled to its requested relief? 

A. THE EXECUTIVE SECRETARY DID NOT ERRONEOUSLY INTERPRET 
THE LAW 
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I. Applicable Law. 

Section 19-5-107(1 )(a) of the Utah Water Quality Act provides that: "Except as provided 

in this chapter or rules made under it , it is unlawful for any person to discharge a pollutant into 

waters of the state .... " There are two rules that govern the discharge of pollutants into the 

ground water. The first is Utah Admin. Code R317-6-6.1 that requires a discharge permit issued 

by the Executive Secretary. Utah Admin. Code R317-6-6.I.A provides: 

No person may construct, install, or operate any new facility or modify an 
existing or new facility, not permitted by rule under R317-6-6.2, which discharges 
or would probably result in a discharge of pollutants that may move directly or 
indirectly into ground water ... without a ground water discharge permit from the 
Executive Secretary. [Emphasis added.] 

The second rule that governs the discharge of pollutants into the ground water is Utah 

Admin Code R317-6-6.2 that relieves a facility from obtaining a discharge permit under Rule 

317-6-6.1 if the facility falls within one of the categories identified in the rule. One such 

category is when the Executive Secretary determines that the facility will have a de minimis 

effect on ground water after the Executive Secretary reviews the application of the facility. Utah 

Admin. Code R317-6-6.2A(25) provides: 

Except as provided in R317-6-6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R317-6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.13, R317-6-6.16, R317-6-6.17 and R317-6-6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

A permit-by-rule determination made by the Executive Secretary may be withdrawn and 

the Executive Secretary may require a facility to submit an application for a gr<?und water 
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discharge permit if the Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Rule R317-6-6.1.C provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 

R317-6-6.2 if it is determined ~hat the discharge may be causing or is likely to 
cause increases above the ground water quality standards or applicable class TDS 
limits under R317- 6-3 or otherwise is interfering or may interfere with probable 

future beneficial use of the ground water. 

2. Context. 

The Executive Secretary determined that the PR Spring proje~t qualifies for permit-by 

rule status under Rule R317-6-6.2A(25) (2008 Decision). The Executive Secretary determined 

that USOS's proposed changes to the project do not affect his original decision that the 

operations would have a de minimis effect on ground water (2011 Modification Decision). 

Living Rivers has requested agency action to revoke the 2011 Modification Decision and to 

make the Executive Secretary require USOS to submit an application for a ground water permit 

under Utah Admin. Code R317-6-6,3 and to obtain a ground water discharge permit under Rule 

317-6-6.1. 

3. Discussion. 

The Executive Secretary did not erroneously interpret or apply the law in determining 

under Utah Admin. Code R317-6-6.2(A)(25) that the PR Spring project will have no more than a 

de minimis actual or potential effect on ground water quality. The Executive Secretary 

presented the testimony of Robert Herbert and Mark Novak, both professional geologists with 

substantial ground water regulatory experience within the Division of Water Quality to explain 
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the rationale for the de Minimis finding. Mr. Herbert and Mr. Novak made five critical points in 

support of the decision. 

First, there are two ways to regulate discharges to ground water; through a ground water 

permit under Rule 317-6-6.1 or through a permit-by-rule under Rule 317-6-6.2 (Hrg. Tr: 49). A 

permit-by-rule discharge under Utah Admin. Code R317-6-6.2(A)(25) may be considered 

regulated for two reasons. First, the proposed discharge is subject to review before a permit-by

rule determination is issued. Second, the determination may be withdrawn and the applicant may 

be required to file a ground water discharge permit application pursuant to Utah Admin. Code 

R317-6-6.2.C, "if it is determined the discharge may be causing ... increases above the ground 

water quality standards ... or otherwise ... may interfere with probable future beneficial use of 

ground water." Therefore, a permit-by-rule determination does not mean a discharge is 

, unregulated. 

Second, regulating the discharge through a permit-by-rule determination instead of 

through a ground water permit is appropriate for this project because ground water is so scarce in 

the project area that none can be found to monitor. (See Factual Issue discussion above and Hrg. 

Tr: 118.) Mr. Herbert testified, "[if] there is no ground water to monitor as points of compliance, 

then you really cannot have a ground water discharge permit because there is nothing to monitor 

for ground water to be affected." (Hrg. Tr: 49.) Mr. Novak also spoke of the necessity of 

sufficient' quantities of ground water to establish protection levels for a ground water discharge 

permit (Hrg. Tr: 118, 165-168). Although Mr. Novak testified that he could not rule out 

"minimal" amounts of ground water at the site, he also testified that all evidence at the site shows 
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that ground water is not present in sufficient quantity to monitor or to show adverse effects from 

the permitted facility (Hrg. Tr: 173-174). 

Third, Mr. Herbert testified that a permit-by-rule does not assume that no discharge is 

occurring but is instead based on available information reviewed by the DWQ that the operation 

will have a de minimis effect on ground water quality (Hrg. Tr: 83-85). Living River's witness, 

Dr. Johnson, testified about the potential polluting effects of a bitumen d-limonene compound, 

but acknowledged that his calculations assumed a saturated system (Johnson April Tr: 77). Dr. 

10hnson stated "[if] it doesn't come into contact with water, my concern is a nonissue." (Johnson 

April Tr: 29). Mr. Novak testified that Dr. Johnson's testimony about the potential polluting 

effects of a bitumen d-limonene mixture did not change his opinion at all about the de mimimis 

impact to ground water because of the 2000 feet of unsaturated zone. (Ex. 102 at 14.) 

Fourth, the application requirements for a ground water permit under Rule 317-6-6.3 

have been satisfied except for those that pertain to ground water monitoring (Hrg. Tr: 222-235.) 

Thus, the remedy sought by Living Rivers to force USOS to file a ground water application 

would serve no purpose. 

Fifth, there is a re-opener in the 2008 Decision that provides that if any ground water is 

discovered, a ground water permit may be required (Hrg. Tr: 140-141,243, IR-000036-37). This 

re-opener is supported by Rule R317-6-6.1.C that authorizes the Executive Secretary to require a 

permit-by-rule facility, like the PR Spring Facility, to submit an application for a ground water 

discharge permit if the Executive Secretary determines that the discharge may cause increases 

above the ground water quality standards or may interfere with probable future beneficial use of 

the ground water. Therefore, though a permit-by-rule does not have a five year renewal 
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requirement like a ground water pennit, it is nonetheless subject to review, (Hrg. Tr: 205), if for 

instance, ground water is encountered or if the leachability tests after operations commence 

indicate that compounds may leach out of the tailings upon contact with rain water. 

Living Rivers' argument that the Executive Secretary acted contrary to law by not 

requiring a ground water discharge permit to protect all ground water, regardless of quantity, is 

not supported by law. Rule R 3 1 7-6-1.19 defines ground water as "subsurface water in the zone 

of saturation including perched ground water." (Emphasis added.) The "zone of saturation" 

means "[t]he zone in which the functional penneable rocks are saturated with water under 

hydrostatic pressure. Water in the zone of saturation will flow into a well, and is called ground 

water." [Ex. 312 (citation and emphasis omitted).] The USOS drilling program results illustrate 

the absence of this zone of saturation. 

B. LIVING RIVERS HAS NOT SHOWN THAT IT IS ENTITLED TO THE 
REQUESTED RELIEF 

Living Rivers has not shown that it is entitled to the requested relief. Living Rivers has 

not proven that the Executive Secretary's findings of de minimis potential effect of the project on 

ground water is unsubstantiated, arbitrary and capricious or contrary to law. 

IX. RECOMMENDED DECISION 

These Findings of Fact, Conclusions of Law, and Order constitute the ALl's 

recommended decision. 

A. fINDINGS OF FACT 

These Findings of Fact are based exclusively on the evidence of record in the 

adjudicative proceedings: 
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1. In October, 2005, the DWQ was first contacted regarding a tar sands project 

proposed by USOS (formerly known as Earth Energy Resources, Inc.) , known as the PR Spring 

Tar Sands Project. (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 5.) 

2. The project, which has not yet commenced, will initially consist of 213 acres 

leased from the State Institutional Trust Lands Administration, straddling the boundary between 

Uintah and Grand Counties, Utah (IR-000046, Ex. 5a.) The project will consist of open-pit 

mining of tar sands, extraction of bitumen using d-limonene; and storage of processed sands, 

processed fines and waste rock in the mine and two additional storage acres, totaling 70 acres in 

size. (May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 3, ~ 2.) 

3. As a tar sand~ mining operation, the project will operate under a Notice of 

Intention for a Large Mining Permit (NOI M0470090) required by the Utah Mined Land 

Reclamation Act (Utah Code Ann. § 40-8-13) and approved by the Utah Division of Oil, Gas & 

Mining. Under Utah Admin. Code R647-4-109, the NO! must include "a general narrative 

description identifying ... [p]rojected.impacts to surface and groundwater systems ... [and] 

actions which are proposed to mitigate [those] impacts." (May 9, 2012, Jt. Pre-Hrg. Stmt. and 

Order at 3, ~~ 3-4.) 

4. There is a September 1, 1999, Memorandum of Understanding Between Utah 

Division of Oil, Gas and Mining and Utah Department of Environmental Quality for Mining 

Operations that provides for coordination between the Division of Oil , Gas and Mining and 

DWQ concerning water quality aspects of mining and reclamation activities. (Ex. 1 07). 

5. On February 21, 2008, JBR Environmental Consultants, Inc., on behalf of USOS, 

submitted to DWQ a Ground Water Discharge Permit-by-Rule Demonstration (IR-000003-35). 
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The Demonstration was provided to support USOS's request to DWQ for a determination that 

the project be considered as a permitted-by-rule facility under Utah Admin. Code R317-6-

6.2(A). The DWQ accepted the Demonstration as USOS's permit-by-rule application. (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 3-4, ~~ 6-7). 

6. In a letter dated March 4, 2008, DWQ communicated to USOS that the proposed 

mining and bitumen extraction should have a de minimis potential effect on ground water quality 

and qualifies for permit-by-rule status under Utah Admin. Code R317-6-6.2(A)(25). (May 9, 

2012, Jt. Pre-Hrg. Stmt. and Order at 4, ~ 9, and Ex. IR-000036-37.) 

7. The DWQ March 4, 2008, permit-by-rule decision letter identified four relevant 

factors forn'1ing the basis for the decision: 

• First, the reagent [d-limonene] is generally non-toxic and volatile, and most of it 
will be recovered and recycled in the extraction process; 

• Second, the bitumen extraction will be done using tanks and equipment at the 
processing facility, no impoundments or process water ponds are planned, and 
most of the water used in the process will be recovered and recycled; 

• Third, processed tailings will not be free-draining, will have moisture content in 
the 10 to 20 percent range, will not contain any added constituents that are not 
naturally present in the rock other than trace amounts of the reagent, Synthetic 
Precipitation Leachate Procedure testing indicated that leachate from precipitation 
through tailings would have non-detectable levels of volatile and semi-volatile 
organic compounds; and 

• Fourth, available information on the hydrogeology of the area demonstrated the 
general absence of ground water to a depth of between 1,500 and 2,000 feet below 
the surface. 

(IR-000036-37.) 

8. The permit-by-rule determination provided that "[i]f any of these factors change 

because of changes in your operation or from additional knowledge of site conditions, this 
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permit-by-rule determination may not apply and you should inform the DWQ of the changes." 

(lR -000037.) 

9. The permit-by-rule provision in Rule R317-6-6.2.C provides that "[t]he 

submission of an application for a ground water discharge permit may be required by the 

Executive Secretary for any discharge permitted by rule under R317-6-6.2 if it is 

determined that the discharge may be causing or is likely to cause increases above the 

ground water quality standards or applicable class TDS limits under R317- 6-3 or 

otherwise is interfering or may interfere with probable future beneficial use of the ground 

water." 

10. Under Utah Code Ann. § 630-4-301 (1 )(a) and Utah Admin. Code R305-6-202(8) 

(formerly Utah Admin. Code R317-9-2(2)(a», Living Rivers had 30 days, until and including 

April 3, 2008, to file a request for agency action to contest the determinations set forth in the 

March 4,2008, letter (lR-000036-37). 

11. Living Rivers did not contest the March 4, 2008, permit-by-rule determination 

[2008 Decision] within 30 days of its issuance. (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 4, 

~ 11.) 

12. On February 8, 2011, USOS submitted a letter to DWQ outlining several 

proposed modifications to its operations and asking DWQ to confirm that none ofthe changes 

affected its permit-by-rule status. (ld. at 3, ~ 1; 4, ~ 12; IR-0003 73-384.) 

13. On February 15,2011, DWQ informed USOS by letter that it had considered the 

modifications and had determined that "the proposed changes to the mining and bitumen 

extraction process do not change the March 4,2008 permit-by-rule determination [2008 
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Decision] for having a de minimis potential effect on ground water quality and the project still 

qualifies for permit-by-rule under Utah Admin. Code R317-6-6.2A(25)." (May 9, 2012, Jt. Pre

Rrg. Stmt. and Order \it 4, ~ 14; IR-000404-45). 

14. On March 16,2011, within 30 days of the DWQ's February 15, 2011 letter to 

USOS, Living Rivers filed the subject Request for Agency ActionlPetition to Intervene. (May 9, 

2012, Jt. Pre-Rrg. StInt. and Order at 5, ~ 15). 

15. The parties agree that the factual issue presented for decision in this matter is 

whether the Executive Secretary's de minimis finding pursuant to Utah Admin. Code R317-6-

6.2A(25) is supported by substantial evidence. (May 9, 2012, Jt. Pre-Rrg. Stmt. and Order at 6; 

May 8, 2012, Pre-Hrg. Order at 3.) A sub-issue is whether the record shows there is "ground 

water" in the subject area. ld. Another sub-issue is if such ground water exists, whether the 

tailings from the project will have a greater than de minimis risk of affecting the quality of that 

ground water. ld. 

16. Under Utah Admin. Code R317 -6-1.19, "ground water" means "subsurface water 

in the zone of saturation including perched ground water." Rule 317-6 does not define the "zone 

of saturation" but the U.S. Geological Survey defines it as "[t]he zone in which the functional 

permeable rocks are saturated with water under hydrostatic pressure. Water in the zone of 

saturation will flow into a well, and is called ground water." [Ex. 312 (citations and emphasis 

omitted).] The zone where ground water occurs is an aquifer. Utah Admin. Code R317 -6-1.1 

and Rrg. Tr: 49. 

17. There can be subsurface water outside the zone of saturation. This subsurface 

water does not qualify as "ground water" under Utah Admin. Code R317 -6-1.19. 
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18. There is a substantial basis in the record to conclude that there is a zone of 

saturation known as the Mesa Verde aquifer at 1500 to 2000 feet below surface level. (Hrg. Tr: 

127.) 

19. There is a substantial basis in the record to conclude that ground water in the 

project area above the regional Mesa Verde aquifer is generally absent and has not been located 

in connection with the permitting by rule of this project as shown from the Division of Oil Gas 

and Mining well log records (IR-000003-35, Hrg. Tr: 359-360),25 exploratory borings drilled to 

depths of 150 feet (Ex. 102 at 5, Hrg. Tr: 127-128, IR-000043-372), water rights review (IR-

000003-35, IR-000043-372; ), the USOS 2011 drilling and coring program (Ex. 303, 304, 305, 

Hrg. Tr: 107,335,337,338,383-390). 

20. During the summer of2011, USOS drilled 180 holes in and around the mine site, 

with a dense grid of 55 holes within the project area, up to 305 feet in depth, which is-more than 

twice the depth to which USOS will mine. (Hrg. Tr: 56, 102, 104-105, 351-354, 382-383, Ex. 

305). The drilling was conducted, in part, to determine the presence or absence of ground water. 

(Hrg. Tr: 386). It is reasonable to assume that the means and methods utilized would have 

yielded signs of ground water, ifthere were any (Hrg. Tr: 386). The drillers and the geologists 

who manned the drill rigs were instructed to watch for and record any signs of ground water 

(Hrg. Tr: 386). No ground water was encountered, and no sign of it was recorded (Hrg. Tr: 386). 

The 2011 drilling and coring program is strong evidence of the absence of ground water that may 

be impacted by the project (Hrg. Tr: 386). 
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21. In 2011, USOS drilled deep holes for a water well to serve its project. USOS 

drilled five holes near the project area to depths below 1,500 feet, and only one encountered 

ground water at a depth of over 1,800 feet (Hrg. Tr: 387, 380). 

22. Also presented were relevant publications, core logs and topographic maps. 

According to this evidence, as well as the Executive Secretary's and USOS's expert testimony 

on the hydrogeology of the area, the geology is not conducive to the presence of ground water 

that may be impacted by USOS's project. The project is located on an interfluve between two 

drainages, which isolates the mine site and limits any recharge to just the small amount of 

precipitation that falls directly on the site, most of which will be lost to evapotranspiration. The 

subsurface consists mostly of interbedded and impermeable shale, siltstone, and mudstone. 

Although zones of sandstone exist, they are saturated with bitumen. The hydrogeology evidence 

presented in the hearing strongly supports the absence of ground water that may be impacted by;: 

the project. 

23. Evidence of professional inspections in and near the project area was presented. 

A DWQ monitoring team visited the project area to look for signs of ground water, such as seeps 

or springs, and found none. Professional geologist Gerald Park has extensive personal 

experience at the site. He has searched for signs of ground water at the site ever since he started 

going there in 2005, and he has never found any. The professional geologist who testified on 

behalf of Living Rivers, Elliot Lips, also ~isited the site, and he reported no sign of any ground 

water based on his visit. 

24. Living Rivers' failed to provide any direct evidence of the existence of shallow 

ground water. Living Rivers' evidence consisted of references to water right applications and 
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statements in the NOI (see, e.g., IR-75, 80, 82-83, and 127), the Demonstration (see, e.g., IR-

00006) and 2007 JBR memorandum (see, e.g., Ex. 203 at Ex. A.) regarding "Water Right 49-

1567 on Earth Energy Lease - Spring Investigation" near the project area. 

25. The most persuasive evidence presented regarding the "seeps" was the testimony 

of professional geologist Gerald Park, which was based upon his seven years of perso~al 

observations and experience at and near the site. According to Mr. Park's personal observations, 

the "seeps" represent water runoff from precipitation events and are unrelated to ground water 

(Brg. Tr: 381). 

26. The water right application on which Living Rivers relies - Application to 

Appropriate Water Number 49-1567 - was "rejected" in an August 7,2008, Order of the State 

Engineer, which found the application to be "not physically or economically feasible." (Ex. 310 

at 2.) Efforts by USOS's consultants and a DWQ monitoring team to locate a water source for 

that application. were unsuccessful (IR-000007). 

27. Living Rivers presented the testimony of Dr. William Johnson, who opined that 

residual d-limonene in the tailings from USOS's operations will make the residual bitumen 

compounds in the tailings 1,440 times more soluble than they are in their natural state but his 

testimony fell short as he acknowledged that his solubility and mobility calculations were 

premised on immediate entry of the byproduct into groundwater. When queried on the 

likelihood of the processed tailings ever coming into contact with ground water, Dr. Johnson 

acknowledged that his calculations were assuming a saturated system and that he could not speak 

as to the likelihood of contact of the mixture with surface water or ground water as he did not 

evaluate the hydrogeology of the site (Johnson April Tr: 6-77.) 
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28. The record does not show that the leachability tests that were conducted were 

fatally flawed due to violations of testing protocols. On this point. Living Rivers did not present 

any evidence which would cast doubt on the certification from the lab as to the usefulness of the 

data. 

29. The record does not show that the leachability tests that were performed by USOS 

and accepted by DWQ to determine toxicity of the leachate generated by the reagent would be a 

basis for remanding the de minimis determination, and as to why testing of the actual tailings 

when they are produced would not be adequate. 

30. The record does not show that it was unreasonable for DWQ to rely upon the 

information provided by USOS in the 2008 Demonstration (IR-000003-35) or the February 2011 

correspondence with USOS with regard to the proposed modifications (IR-000373-403), or that 

DWQ's reliance upon the information provided in those materials was fatal to the February 2011 

modification determination (lR-000404-405). 

31. USOS is required to undertake additional testing on its tailings, as requested by 

DWQ. once US OS begins operations. (Ex. 102 at 14; Hrg. Tr: 205.) Such testing is part of the 

typical ongoing review associated with permit-by-rule determinations under Utah Admin. Code 

R317-6-6.2C thafprovides "[t]he submission of an application for a ground water 

discharge permit may be required by the Executive Secretary for any discharge permitted 

by rule under R317-6-6.2 if it is determined that the discharge may be causing or is likely 

to cause increases above the ground water quality standards or applicable class TDS 

limits under R317- 6-3 or otherwise is interfering or may interfere with probable future 

beneficial use of the ground water." 
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32. USOS is required to notify DWQ of information on subsurface conditions and 

encountered water, if any and should evidence of shallow ground water be discovered USOS is 

required to notify and coordinate with the DWQ to further investigate the presence of ground 

water (Hrg. Tr: 60). 

33. The record does not show that USOS's proposed modifications considered in the 

2011 Modification Decision (IR-000404-405) will cause the project to have a greater than de 

minimis actual or potential effect on ground water quality. The operational modifications 

considered consist of: 

a. removal of the stabilizer component that was originally planned as part of 
the cleaning emulsion used for bitumen extraction; 

b. the use of a horizontal belt filter and a disk filter, rather than a shale shaker 
or similar device, to de-water tailings sands and fines; 

c. the increase in size of two overburdenlinterburden storage areas from 25 
acres each to 34 acres and 36 acres; and 

d. the use of the two storage areas to dispose of tailings. 

(IR-000373-385.) 

34. Living Rivers did not claim, or present any evidence, that removal of the 

stabilizer component from the cleaning emulsion and the different de-watering devices will 

increase the project's impact on ground water quality. 

35. Living Rivers presented no evidence that the increase in the storage areas' sizes 

and use of those areas to dispose of tailings will increase the project's impact on ground water 

quality. Living Rivers' expert witness, Elliott Lips, testified that he did not think that the storage 

areas will cause any ground water contamination. (Ex. 202 at 23.) 
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36. Based on the standard of review. articulated herein, the Executive Secretary's 

detennination of the project's de minimis potential effect on ground water and the 2011 

Modification Decision are supported by substantial evidence when viewed in light of the whole 

record. 

37. Living Rivers has not proven that it is entitled to the .relief requested in its 

Request for Agency Action. 

B. CONCLUSIONS OF LAW 

1. The Board has jurisdiction to take dispositive action on this Memorandum and 

Findings of Fact, Conclusions of Law and Recommended Order ("Recommended Decision"). 

2. Utah Admin. Code R317 -6-6.2A(25) provides: 

Except as provided in R317-6-6.2.C, the following facilities are considered to be 
permitted by rule and are not required to obtain a discharge permit under R317 -6-
6.1 or comply with R317-6-6.3 through R317-6-6.7, R317-6-6.9 through R317-6-
6.11, R317-6-6.13, R317-6-6.16, R317-6-6.17 and R317-6-6.18: 

25. facilities and modifications thereto which the Executive Secretary determines 
after a review of the application will have a de minimis actual or potential effect 
on ground water quality. 

(Ex. 101; May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 1.) 

3. Rule R317-6-6.2.C provides: 

The submission of an application for a ground water discharge permit may be 
required by the Executive Secretary for any discharge permitted by rule under 
R317 -6-6.2 if it is determined that the discharge may be causing or is likely to 
cause increases above'the ground water quality standards or applicable class TDS 
limits under R317-6-3 or otherwise is interfering or may interfere with probable 
future beneficial use of the ground water. 

4. For purposes of Utah Admin. Code R317-6-6.2A(25), "ground water" 

means "subsurface water in the zone of saturation including perched ground water." 
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(May 9,2012, Jt. Pre-Hrg. Stmt. and Order at 5, ~ 2 (quoting Utah Admin. Code R317-6-

1.19.) 

5. Living Rivers may not directly contest the Executive Secretary's 2008 

Decision because such a challenge is time barred. Utah Code Ann. § 64G-4-301(1)(a) 

and Utah Admin. Code R30S-6-202(8) (formerly Utah Admin. Code R314-6-2(2)(a». 

6. The parties agreed on page 5, ~ 3 of the May 9, 2012, Joint Pre-Hearing Statement 

and Order that Living Rivers, as the petitioner, carries the burden of proof. See Milne Truck 

Lines, Inc. v. Public Servo Comm In o(Utah, 720 P.2d 1373, 1379 (Utah 1986). The parties also 

agreed in the same paragraph of the May 9, 2012, Joint Pre-Hearing Statement and Order that the 

standard of proof in this administrative hearing is a preponderance of the evidence, and "requires 

the proponent of a contested fact to demonstrate that its existence is more likely than not." 

Harken V. Southwest Corp. V. Board oC Oi/, Gas and Mining, 920 P .2d 1176, 1182 (Utah 1996). 

7. Living Rivers contends, and the other parties do not dispute, that the appellate 

standard set forth in the Administrative Procedures Act, Utah Code A1U1. § 63G-4-403(4)(d), (g), 

(h), should be applied in this matter, and that standard allows relief to a party if the agency 

"erroneously interpreted or applied the law," based an action "upon a determination of fact ... 

that is not supported by substantial evidence when viewed in light of the whole record before the 

court," or is "otherwise arbitrary or capricious." (May 9, 2012, Jt. Pre-Hrg. Stmt. and Order at 5-

6, ~ 4.) 

8. . This proceeding is de novo, meaning that evidence that was not before the 

Executive Secretary when he made factual determinations may nevertheless be considered as 

evidence supporting such determinations. 
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9. Based on the record as a whole, in determining under Utah Admin. Code R317 -6-

6.2(A(25) that the PR Spring facility and operations will have no more than a de minimis actual 

or potential effect on ground water quality, the Executive Secretary did not erroneously interpret 

or apply the law. 

10. The Executive Secretary's finding of the de minimis potential effect of the project 

on groundwater and the 2011 M0dification Decision are supported by substantial evidence when 

viewed in light of the whole record. 

11. Living Rivers has failed to show that it is entitled to the requested relief. 

X. RECOMMENDED ORDER. 

Based on the initial record, the Request for Agency Action and the evidence presented in 

this proceeding, I recommend that the Board adopt the Recommended Decision and enter an 

order affirming the Executive Secretary's determination of the project's de minimis potential 

effect on ground water and the 2011 Modification Decision and denying the relief sought by 

Living Rivers in its Request for Agency Action. 

Xl. NOTICE OF OPPORTUNITY TO COMMENT 

Parties may file comments to this Recommended Decision with t~e Board within ten 

business days of issuance in accordance with the requirements of Rule 305-6-215(2)(b) of the 

Utah Admin. Code. Comments shall cite to the specific parts of the record which support the 

comments and shall be limited to 20 pages. Parties are not required to file comments. To file 

comments with the Board, a party should send the comments to board counsel, the Executive 

Secretary and the Administrative Proceedings Records Officer. The service information for 

counsel to the Board is included in the attached Certificate of Service. In addition, a party 
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should serve its comments on the other parties in this matter. Finally, pursuant to Rule 305-6-

216(1), the parties shall be granted time before the Board to present oral argument regarding the 

Recommended Decision regardless of whether comments are filed with the Board. 

DATED this~day of August, 2012. 
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Sandra K. Allen 
Administrative Law Judge 
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BEFORE THE UTAH WATER QUALITY BOARD 

In the matter of: 

PR Springs Tar Sands Project 
Ground Water Dist:harge 
Pcrmit-by-Rule, No. WQ PR-II-OOI 

ORDER Approving the ALJ's August 28, 
2012, Memorandum and Findings of Fact, 

Conclusions of Law, 
And Recommended Order 

The case at issue before the Utah Water Quality Board ("Board") began when Living 

Rivers ("Petitioner") filed with the Executive Secretary of the Utah Water Quality Board a 

Request for Agency Action dated March] 6, 2011, with corrections dated April 4, 2011. The 

Petitioner's Request for Agency Action challenged the Executive Secretary's February 15,2011, 

determination that proposed changes to U.S. Oil Sands, Inc.'s tar sands mining project did not 

wan'ant modification or revocation of the Executive Secretary's 2008 determination that the 

mining project qualified for pennit-by-rule status under Utah Admin. Code.R317-6-6.2(A)(25) 

based 'on the de minimis potential effect on ground water q~ality. 

In accordance with Utah Code Ann. 19-1-30 I, the case was assigned to an 

Administrative Law Judge ("AU"), who conducted a fonnal adjudicatory proceeding, including 

a two-day evidentiary hearing held May 16-17,2012. On August 28,2012, the ALJ i~sued a 

Memorandum and Findings of Fact, Conclusions of Lmv and Recommended Order 

("Memorandum and Recommended Order") recommending that the Board adopt the 

Recommended Order and enter an order affinning the Executive Secretary's 2011 determination 

ofthe mining project's de minimis potential effect on ground water and denying the rclief sought 

by the Petitioner's in its Request for Agency At:tion. 

On October 24, 20'12, at a regularly scheduled meeting, the Board considered the ALl's 

Memorandum and Recommended Order. The following Board members were present and · 

constituted a q~lOrum of the Board: Paula Doughty (Chair), Stevcn P. Si111p~on (Vice Cbair), 

Gregory L. Rowley, Leland J. Myers, Jeffery 1. Tucker, Merrilt K. Frey, Amanda Smith 

(Executive Director, DEQ), Clyde L. Bunker, Neal L. Peacock, Daniel C. Snarr, Danell H. 



M;ensel, and Myron E. Bateman. The Board was represented by Assistant Attol11ey General 

Kimberlee McEwan. 

At the Board meeting, the parties were given the opportunity to present oral argument 

and answer questions from Board members. Assistant Attorney General Paul McConkje 

represented the Executive Secretary, Charles R. Dubuc represented Living Rivers, and 

Christopher R. Hogle of Holland & Halt represented U.S. Oil Sands, Inc. 

After reviewing the Memorandum and Recommended Order and lhe adjudicative record, 

'healing oral arguments from all palties, questioning the parties and deliberating, Mr. Cly.de L. 

Bunker moved to approve the ALJ's August 28,2012, Memorandum and Recommended Order 

in its entirety. After consideration, the motion was seconded by Mr. Myron E. Batemcn. 

Following discussion, the Board voted to approve the molion on a vote of nine members in favor 

and two membcrs opposed, with Menitt K. frey and DalTell H. Mensel dissenting. 

ORDER 

Based on the foregoing, the Board does hereby approve, ratify and uphold the AU's 

August 28,2012, Memorandum and Findings of Pact, Conclusions ofLali,! and Recommended 

Order as follows: 

Based on the initial record, the Request for Agency Action and the evidence 
presented in this proceeding, I recommend that the Board adopt the 
Recommended Decision and enter an order affirming the Executive Secretary's 
determination of the project's de minimis potential effect on ground water and the 
2011 Modification Decision and denying the relief sought by Living Rivers in its 
Request for Agency Action. 

Dated this l day of November, 20]2. 

Paula Doughty, Chair 
Utah Water Quality Bou 'd 



Notice of Right to Apply for Reconsideration 

Within twenty (20) days after the date this final Order is issued, any patty shall have the 

right to apply for reconsideration with the Board, pursuant to Utah Code Ann. § 63G-4-302. The 

request for reconsideration should state the specific grounds upon which relief is requested and 

should be submitted in writing and mailed to the Board at P.O. Box 144870, Salt Lake City, Utah 

84114-4870, or delivered to 195 North 1950 West, Third Floor, Salt Lake City, Utah 84116. The 

request for reconsideration must also he e-niailed to Board counsel at kmccwan@utah.gov, with 

a copy to DEQAPRO@utah.gov. 

The person making the request shall serve a copy oHhe reconsideration request on each 

pa11y at the address shown on the service list. The filing of a request for reconsideration is not a 

prerequisite for seeking judicial review of this Order. 

Notice of Right to Petition for Judicial Review 

Judicial review of this final Order may be sO"tlght in the Utah Court of Appeals pursuant 

to Utah Code Atm. § 63G-4-401 and 403 and the Utah Rules of Appellate Procedure by the filing 

of a proper petition within thirty (30) days after the date this Order is issued. 
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Counsel for the Executive Secretary 
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F I LED 
JAN 1 0 2013 

SECRETARY; BOARD OF 
OIL, G,~:S & MINING 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

LIVING RIVERS, a non-profit association, 

Petitioner, 

v. 

DIVISION OF OIL, GAS AND MINING, 

Respondent, 

U S Oil Sands Inc. f/k/a EARTH ENERGY 
RESOURCES, INC., 

Intervenor/Respondent. 

MEMORANDUM DECISION 

Docket No. 2010-027 

Cause No. M/047/0090 A 

This cause initially came on for hearing before the Board of Oil, Gas and Mining (the 

"Board") on February 23, 2011, at 9:00 a.m., in the Hearing Room of the Utah Department of 

Natural Resources at 1594 West North Temple Street, in Salt Lake City, Utah. The following 

Board members were present and participated in the February, 2011 hearing: Chairman James T. 

Jensen, Ruland J. Gill, Jr., Vice Chairman, Jake Y. Harouny, Jean Semborski, and Kelly L. 

Payne. 

Rob Dubuc and Joro Walker appeared as counsel for Petitioner Living Rivers, A. John 

Davis, Christopher R. Hogle, and Benjamin M. Machlis appeared on behalf of Respondent US 

Oil Sands, Inc. f/k/a Earth Energy Resources, Inc. ("US Oil Sands"). Steven F. Alder, Assistant 

1 



Attorney General, appeared as counsel for Respondent Utah Division of Oil, Gas and Mining 

(the "Division"). Michael S. Johnson, Assistant Attorney General, represented the Board. 

At the February 23, 2011 hearing, witness Charles Norris testified on behalf of Living 

Rivers and witness Paul Baker testified on behalf of the Division. 

Following the Board's February, 2011 hearing, based upon a stipulation filed by the 

parties, the Board issued a May 12, 2011 Order "to continue the hearing in this matter until after 

the Utah Department of Environmental Quality has resolved Living Rivers' March 16, 2011 

Request for Agency Action," referring to an administrative challenge to a "permit-by-rule" 

decision by the Executive Secretary of the Utah Water Quality Board and the Utah Division of 

Water Quality (collectively "DWQ") pertaining to the same mining operation at issue in this 

matter. The matter before DWQ was initially addressed by an evidentiary hearing before 

Administrative Law Judge Sandra K. Allen, who issued a Recommended Order. The 

Recommended Order was approved by the Utah Board of Water Quality during an October 24, 

2012 meeting and through a November 1,2012 Order. 

Following resolution of the DWQ proceedings, this matter was again ready to proceed 

before the Board. In anticipation of the Board resuming its hearing, the parties executed and 

filed a Stipulation Regarding Issues and Procedures for the December 5, 2012 Board Hearing 

(the "Stipulation"). Pursuant to the Stipulation, the only remaining claims being asserted by 

Living Rivers and requiring Board resolution are whether: 

a. the approved PR Spring Mine Notice of Intention to Commence Large Mining 

Operations ("NOI") provides a general narrative description (i) identifying potential impacts to 
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ground water systems, as required by Utah Admin. Code R647A-I09(1); and (ii) of depth to 

ground water, as required by Utah Admin. Code R647-4-106(8); and 

b. whether the NOI's reclamation plan violates Utah Admin. Code R647-4-110 

because, as Living Rivers alleges, there will only be visual inspections of the site, preventing the 

Division from ascertaining whether the remaining process chemical contained in the processed 

tar sands will contaminate the ground water. 

At the hearing and pursuant to the Stipulation, US Oil Sands made an oral motion to 

dismiss with prejudice all other claims asserted by Petitioner in its Request for Agency Action in 

this matter. The Board granted that motion at the hearing and all claims save those set forth in 

paragraphs a. and b., above, are dismissed with prejudice. 

The parties agreed via the Stipulation that the Board can consider and weigh the evidence 

presented during the DWQ hearing. Consistent with that agreement, the parties submitted to the 

Board the DWQ evidentiary record and stipulated to its admission as an exhibit in this case. The 

parties further agreed that Living Rivers and US Oil Sands would not call any witnesses, but 

instead would rely upon the testimony and evidence set forth in the DWQ evidentiary record. 

The parties agreed that the Division, however, would be permitted to present new testimony from 

Division staff during the Board's resumed hearing. 

This matter came back on for hearing before the Board on December 5, 2012 at the same 

location set forth above. The following Board members were present and participated in the 

December, 2012 hearing: Chairman James T. Jensen, Ruland J. Gill, Jr., Vice Chairman, Jake Y. 

Harouny, Jean Semborski, Kelly L. Payne, and Carl F. Kendell. Michael S. Johnson, and 
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Cameron B. Johnson, Assistant Attorneys General, represented the Board. Rob Dubuc and Joro 

Walker appeared as counsel for Living Rivers. A. John Davis, Christopher R. Hogle, and 

Benjamin M. Machlis appeared as counsel for US Oil Sands. Steven F. Alder, and Kass Wallin, 

Assistant Attorneys General, appeared as counsel for the Division. Witness Paul Baker testified 

on behalf of the Division. 

NOW THEREFORE, the Board, having fully considered the testimony adduced and the 

exhibits received at the hearing, being fully advised, and good cause appearing, makes and enters 

this Memorandum Decision setting forth its ruling in this matter and directing the prevailing 

party to prepare and submit a proposed Findings of Fact, Conclusions of Law, and Order. 

Issue No.1. Does the approved PR Spring Mine Notice of Intention to Commence Large 

Mining Operations ("NOI") provide a general narrative description: (i) identifying potential 

impacts to ground water systems, as required by Utah Admin. Code R647-4-109(1); and (ii) of 

depth to ground water, as required by Utah Admin. Code R647-4-106(8). 

Utah Admin. Code R64 7 -4-106.8 requires that the operator provide "a narrative 

description referencing maps or drawings as necessary, of the proposed operations including ... 

[d]epth to groundwater." Utah Admin. Code R647-4-109.1 requires that the operator provide "a 

general narrative description identifying potential surface and/or subsurface impacts" including 

"[p]rojected impacts to surface and groundwater systems." 

Section 1 06.8 of the NOI contains a narrative description that characterizes the depth to 

groundwater in the subject area. This discussion contains references to maps and other 

attachments contained within the Figures and Appendices of the NO!. Section 109.1 of the NOr 
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contains additional groundwater discussions, including a discussion of subsurface impacts and 

projected impacts to groundwater systems. Living Rivers contends that these descriptions, and 

the evidence the Division relied upon in judging the adequacy of these descriptions, are 

insufficient to meet the requirements of the above-referenced regulations. 

The NOI's narrative descriptions rely upon and make reference to the following sources 

of information, among others, concerning groundwater: (1) published studies concerning depth 

to regional groundwater in the area (the studies indicate this depth to be 1500 feet or more); (2) 

drilling results from 25 geologic test wells (down to maximum depths of 150 feet) which did not 

encounter any groundwater; (3) BLM materials concerning springs in the area; and (4) drill logs 

from a nearby abandoned exploratory gas well. The Division's staff reviewed this evidence, 

exercised its professional judgment in assessing the adequacy of the NOI's groundwater 

discussions, and concluded that all regulatory requirements had been met. 

Additional groundwater-related evidence beyond that discussed in the NOI was presented 

during the DWQ proceedings and is contained within the DWQ record admitted into evidence in 

this matter. This evidence includes: (1) data from 180 test holes drilled in 2011 in the vicinity of 

the project (55 of which were located within the project area), none of which encountered 

groundwater; (2) data from five exploratory water wells, only one of which encountered any 

water (this water was found at a depth of more than 1800 feet and was not present in useful 

quantities); (3) testimony and exhibits demonstrating that the few features found in the area 

marked as seeps on the operator's maps are localized, short-lived concentrations of water present 

due to runoff after precipitation and snowmelt events rather than seeps fed by any significant 
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source of groundwater; and (4) testimony concernmg visits by DWQ's staff to collect 

groundwater from seeps during which they failed to find water in sufficient quantities to sample. 

Administrative Law Judge Sandra K. Allen found that the evidence in the DWQ record 

supported the determination that the project would have a de minimis effect on groundwater due 

to the general absence of groundwater in the area to a depth of more than 1,500 feet. 

Memorandum and Findings of Fact, Conclusions of Law and Recommended Order ("ALJ 

Decision") at 12-19, 31-37. Given ALJ Allen's findings, US Oil Sands urged the Board at its 

December 5, 2012 hearing to apply the doctrine of collateral estoppel to the shallow groundwater 

issues presented. The Board did not apply collateral estoppel, however, and instead weighed the 

evidence in the DWQ record for itself (along with the additional evidence received into evidence 

by the Board as part of its 2011 and 2012 hearings) and makes its own findings and 

determinations on this issue. 

At the Board's December 5, 2012 hearing, Paul Baker testified that he had reviewed the 

evidence from the DWQ record (some of which had also been submitted directly to the Division) 

and that this evidence confirmed the Division's prior analysis and conclusion that the regulatory 

requirements at issue had been met. The Board agrees that the additional evidence contained in 

the DWQ record confirms and provides further support for the Division's actions in determining 

the adequacy of the NOI's descriptions as required by Utah Admin. Code R647-4-106.8 and 

109.1. 

At the December 5, 2012 hearing, Living Rivers argued that the question of compliance 

with the groundwater description requirements of Utah Admin. Code R647-4-106.8 and 109.1 
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depends upon what definition of "groundwater" is applied. The DWQ proceedings focused upon 

the definition of groundwater set forth in the DWQ rules at Utah Admin. Code R317-6-1.19, 

which defines "groundwater" to mean "subsurface water in the zone of saturation including 

perched ground water." Because those rules do not define the term "zone of saturation," DWQ 

relied upon the U.S. Geological Survey definition which defines that term as "[t]he zone in 

which the functional permeable rocks are saturated with water under hydrostatic pressure. Water 

in the zone of saturation will flow into a well, and is called ground water." ALl Decision at 31, 

~16. 

The R647 rules governing the NOI do not set forth a definition of "groundwater." In the 

absence of such a definition, the Division's hydrologists applied their professional expertise to 

the information before them in determining the sufficiency of the NOI's groundwater 

discussions, and the Board finds no fault in their work or conclusions. On this basis alone, the 

Board upholds the Division's actions as to Issue No. I. 

Living Rivers urges the Board to identify an appropriate "groundwater" definition in this 

case and recommends that a definition from other sets of regulations administered by the 

Division be used (such as the coal regulations and oil and gas regulations). These definitions do 

not control in this matter, however. As noted above, in the absence of a "groundwater" 

definition in the R647 Rules, the Division appropriately applied its hydrologic expertise in 

assessing the adequacy of the descriptions set forth in the NOI. Even if the Board were to 

accept Living Rivers' invitation to use the "groundwater" definitions from the oil and gas rules 

or coal rules, however, the Board finds that the NOI's descriptions would still meet the 
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requirements of Utah Admin. Code R647-4-106.8 and 109.1. The Board notes that the oil and 

gas program definition of "groundwater," like the DWQ definition, employs the term "zone of 

saturation" without further defining that phrase, while the coal program definition employs the 

similar term "saturated." See Utah Admin. Code R649-1-1 (oil and gas rules); Utah Admin. 

Code R645-100-200 (coal rules). The Board concludes that the U.S. Geological Survey 

definition of "zone of saturation" relied upon by DWQ in construing its "groundwater" definition 

would be an appropriate definition to rely upon even if the "groundwater" definitions from the 

oil and gas or coal programs were used as suggested by Living Rivers. 

Ultimately, the Board can find no fault in the Division's determination bfthe adequacy of 

the NOI's compliance with Utah Admin. Code §§ R647-4-106.8 and 109.1. Based on the 

evidence presented, the Board concludes that the requirements of these regulations were met. 

Issue No.2. Does the NOI's reclamation plan violate Utah Admin. Code R647-4-110 

because, as Living Rivers alleges, there will only be visual inspections of the site, preventing the 

Division from ascertaining whether the remaining process chemical contained in the processed 

tar sands will contaminate the ground water. 

Utah Admin. Code R647-4-110.4 provides that each NOI shall include a reclamation plan 

"consisting of a narrative description of the proposed reclamation including, but not limited to .. 

. [a] description of the treatment, location and disposition of any deleterious or acid-forming 

materials generated and left on-site, including a map showing the location of such materials upon 

the completion of reclamation." 
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The NOI, and in particular Section 110.4, sets forth a narrative description of proposed 

reclamation including a description of the treatment, location and disposition of any deleterious 

materials left on site. 

The parties disagreed about whether the process chemical d-limonene is a deleterious 

material. The Board finds on the basis of the evidence presented, including evidence within the 

NOI appendices and the DWQ record, that d-limonene is not a deleterious material within the 

meaning of Utah Admin. Code 647-4-110.4. The evidence also indicated that 99% of this 

material will be recycled, that only trace amounts will remain, and that these trace amounts will 

evaporate. 

In any event, Living Rivers' specific claim is that Utah Admin. Code 647-4-110 was 

violated "because ... there will be only visual inspections of the site, preventing the Division 

from ascertaining whether the remaining process chemical contained in the processed tar sands 

will contaminate the groundwater." The Division and US Oil Sands note, however, and the 

Board agrees, that this regulation does not set forth specific requirements for subsurface 

monitoring or address the sufficiency of visual monitoring versus any other form of monitoring. 

On this basis alone, the Board upholds the Division's actions with respect to Issue No.2. 

Furthermore, Division witness Paul Baker noted that the Division monitors reclamation to ensure 

that it complies with the reclamation plan, and that nothing limits this monitoring activity to 

visual inspections. The Division is able to utilize other monitoring methods when in the exercise 

of its professional judgment it deems it necessary, and the Board is comfortable that the Division 

will do so in this case. 
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The Board, on the basis of the evidence presented, concludes that the requirements of 

Utah Admin. Code R647-4-110 have been met. 

The issues raised by the parties as stated in the Stipulation are resolved. The Board 

concludes that the NOI satisfies the regulatory requirements under Utah Admin. Code R647-4-

106 and 109. Further, the Board finds that the Respondent's reclamation plan complies with 

Utah Admin. Code 647-4-110. Pursuant to R641-109-100, the Board asks counsel for US Oil 

Sands to prepare a proposed Findings of Fact, Conclusions of Law and an Order memorializing 

the decisions announced above. Objections to the proposed order may be submitted and will be 

considered prior to final Board action as provided in the regulations. 

The rulings announced herein are interim and not final, and the time for seeking 

administrative reconsideration pursuant to Utah Code Ann. §63G-4-302 or judicial review 

pursuant to Utah Code Ann. §63G-4-401 will not begin to run until the Board issues its final 

Findings of Fact, Conclusions of Law and Order. 

The Chairman's signature on a facsimile copy of this Interim Order shall be deemed the 

equivalent of a signed original for all purposes. 

DATED this It'~y of January, 2013. 

STATE OF UTAH 
BOARD OF OIL, GAS, AND MINING 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on this 1.1.llL day of January, 2013, a true and 

correct copy of the foregoing MEMORANDUM DECISION was served United States mail, and 

also via e-mail, as follows: 
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Mike Johnson 
Assistant Attorney General 
Counsel for Board of Oil, Gas and Mining 
1594 W. North Temple, Suite 300 
Salt Lake City, UT 84116 
mikejohnson@utah.gov 

Steve Alder 
Assistant Attorney General 
Counsel for Division of Oil, Gas and Mining 
1594 W. North Temple, Suite 300 
Salt Lake City, UT 84116 
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ajdavis@hollandhart.com 
crhogle@hollandhart.com 
mbmachlis@hollandhart.com 
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F I LED 
JAN 1 6 2013 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

LIVING RIVERS, a non-profit association, 

Petitioner, 

v. 

DIVISION OF OIL. GAS AND MINING, 

Respondent, 

US Oil Sands Inc. flkla EARTH ENERGY 
RESOURCES, INC., 

Intervenor/Respondent 

STIPULATED ORDER FOR EXTENSION 
OF TIME FOR 

INTERVENORIRESPONDENT 
U S OIL SANDS INC. TO SUBMIT 

FINDINGS OF FACT, CONCLUSIONS OF 
LAW, AND ORDER 

Docket No. 2010-027 

Cause No. Ml047/0090 A 

For good cause shown, including the parties' joint stipulation and agreement and the 

complexity of the issues to be addressed, the Board of Oil, Gas and Mining hereby grants U S Oil 

Sands Inc. an extension of time to and including January 25.2013, to submit the Findings of Fact. 



Concl,usions of Law, and Order, as directed in the Board's January 10,2013 Memorandum 

Decision in the above captioned ma~ 

It is so ORDERED thi/~~ror January, 2013. 

STIPULATED AND AGREED: 

WESTERN RESOURCE ADVOCATES 

LA0}rt] ,-} 
- _ .. _ - --- - L - --- -
Joro Walker 
Charles R. Dubuc 
Attorneys for Petitioner, 
Living Rivers 

UTAH ATIORNEY GENERAL'S OFFICE 

~»UJ l1(ntJ 
- - -._. -- -~---
Steven F. Alder, Assistant Attorney General 
Attorneys for Respondent, 
Division of Oil, Gas and Mining 

State of Utah 
Board of Oil, Gas and Mining 
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..",.-? 

I"'A&~~~ 

HOLLAND & HART LLP 

~C2-rA../~ - --~ - -- ~ --- .. (37._ . - -
A. John Davis 
Christopher R. Hogle 
M. Benjamin Machlis 
Attorneys for Respondent, 
US Oil Sands Inc. 



CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing STIPULATED 
ORDER FOR EXTENSION OF TIM FOR INTERVENORIRESPONDENT U SOIL 
SANDS INC. TO SUBMIT FINDINGS OF FACT, CONCLUSIONS OF LAW, AND 
ORDER for Docket No. 2010-027, Cause No. M0470090 A, to be mailed via Email or via First 
Class Mail with postage prepaid, this 16th day of January, 2013, to the following: 

Joro Walker 
Charles R. Dubuc 
Western Resource Advocates 
Attorneys for Petitioners 
150 South 600 East, Ste 2A 
Salt Lake City, UT 84102 
jwalker@westemresources.org 
rdubuc@westemresources.org 

A. John Davis 
Christopher R. Hogle 
M. Benjamin Machlis 
Holland & Hart LLP 
Attorneys for Respondent/Intervenor, 
U S Oil Sands. Inc. 
222 South Main Street Suite 2200 
Salt Lake City, UT 84111 
JDavis@hollandhart.com 
CRHogle@hollandhart.com 
MBMachlis@hollandhart.com 
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Michael S. Johnson 
Assistant Attorneys General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
mikejohnson@utah.gov 

Steven F. Alder 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
stevealder@utah.gov 



December 5, 2012 

AGENDA #5 
 
 

Docket No. 2012-039 Cause No. 139-98 – In the 
Matter of the Request for Agency Action of 
NEWFIELD PRODUCTION COMPANY for an Order 
modifying the Board's Orders entered in Cause Nos. 
139-8, 131-51 and 139-90 to establish special 1280-
acre (or substantial equivalent) Drilling Units for the 
production of oil, gas and associated hydrocarbons 
from the Uteland Butte Member of the Lower Green 
River Formation, comprised of Sections 4 and 9, and 
Sections 15 and 22, T3S, R2W, USM, Sections 18 
and 19, T3S, R3W, USM, and Sections 1 and 12, 
T3S, R4W, USM, respectively, Duchesne County, 
Utah, and to allow, on a Pilot Basis, the drilling and 
production of up to four (4) horizontal wells on each 
special drilling unit so established. 
 



F I LED 
OCT 1 2 2012 

S6CAETAAY. BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA TIER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD PRODUCTION 
COMPANY FOR AN ORDER MODIFYING THE 
BOARD'S ORDERS ENTERED IN CAUSE NOS. 
139-8, 131-51 AND 139-90 TO ESTABLISH 
SPECIAL 1280-ACRE (OR SUBSTANTIAL 
EQUIVALENT) DRILLING UNITS FOR THE 
PRODUCTION OF OIL, GAS AND ASSOCIATED 
HYDROCARBONS FROM THE UTELAND BUTTE 
MEMBER OF THE LOWER GREEN RIVER 
FORMATION, COMPRISED OF SECTIONS 4 AND 
9, AND SECTIONS 15 AND 22, T3S, R2W, USM, 
SECTIONS 18 AND 19, T3S, R3W, USM, AND 
SECTIONS 1 AND 12, T3S, R4W, USM, 
RESPECTIVELY, DUCHESNE COUNTY, UTAH, 
AND TO ALLOW, ON A PILOT BASIS, THE 
DRILLING AND PRODUCTION OF UP TO FOUR 
(4) HORIZONTAL WELLS ON EACH SPECIAL 
DRILLING UNIT SO ESTABLISHED 

REQUEST FOR AGENCY ACTION 

Docket No. 2012-039 

Cause No. 139-98 

COMES NOW, Newfield Production Company ("Newfield"), acting by and through its 

attorneys, Beatty & Wozniak, P.C., and pursuant to Utah Code Ann. §§40-6-5(3)(b) and 40-6-6, 

and hereby respectfully requests the Board of Oil, Gas and Mining (the "Board") to enter an 

order modifying the Board's Orders entered on September 20, 1972 in Cause No. 139-8 (the 

"139-8 Order"), on October 27,1983 in Cause No. 131-51 (the "131-51 Order"), and on May 9, 

2012 in Cause No. 139-90 (the "139-90 Order") to establish special 1,280-acre (or substantial 

equivalent combination of lots and quarter-quarter sections) drilling units for the production of 



oil, gas and associated hydrocarbons from the Ute land Butte Member of the Lower Green River 

formation, defined for purposes of this cause as follows: 

the stratigraphic equivalent of the interval from 9,140 feet to 9,292 
feet MD as identified on the Dual Laterolog run on February 22, 
2012 for the Gilbert 9-9-3-3W Well, located in the NEI;4SEI;4 of 
Section 9, Township 3 South, Range 3 West, USM, 

comprised of the following respective Duchesne County, Utah lands: 

Township 3 South, Range 2 West, USM 

Sections 4 and 9: All 

Sections 15 and 22: All 

Township 3 South, Range 3 West, USM 

Sections 18 and 19: All 

Township 3 South, Range 4 West, USM 

Sections 1 and 12: All 

(collectively the "Subject Lands"), and to authorize, on a pilot basis, the drilling and concurrent 

production of up to four (4) horizontal wells, to be drilled at Newfield's (or its successor 

operator's) option and with Newfield's (or its successor operator's) full discretion as to the 

development of the hydrocarbon resources, on each special drilling unit so established; provided, 

however, that: 

a) no producing interval of a horizontal lateral (e.g. from the intermediate casing 
shoe "heel" to the productive casing shoe "toe" (terminus) of the lateral) may be 
located closer than 330 feet to the northern or southern boundary of said special 
drilling unit, no closer than 660 feet from the eastern or western boundary of said 
special drilling unit, and no closer than 660 feet to another horizontal lateral 
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within said special drilling unit, without obtaining an exception location approval 
in accordance with Utah Admin. Code Rule R649-3-3; 

b) the surface location of the horizontal welles) not only may be located anywhere on 
the drilling unit, but may also be located off the drilling unit presuming proper 
surface and sub-surface authorization for such a location has been obtained from 
the owners and the set backs for the laterals set forth in (a) above are maintained. 

c) any horizontal well drilled pursuant to the order, if granted, may not be plugged 
back or recompleted to produce from any other formation other than the Ute land 
Butte Member of the Lower Green River formation, as defined above, and no 
existing or new vertical wells located upon the Subject Lands may be perforated 
or completed to produce from the Uteland Butte Member of the Lower Green 
River formation, as defined above, without further authorization from the Board; 
and 

d) within a reasonable time after analysis of the pilot program results, but in any 
event, not more than two years after entry of the Order, if granted, Newfield (or 
its successor operator) shall report back to the Board on the results of the 
program. 

In addition, Newfield requests that the 139-8 and 131-51 Orders, as modified by the 139-90 

Order, and the 139-90 Order itself remain in full force and effect as to all formations underlying 

the Subject Lands covered thereby except the Uteland Butte Member of the Lower Green River 

formation, including the right to drill up to four (4) wells, whether all vertical, all horizontal, or a 

combination of both, on each drilling unit so established to produce from said formations subject 

to the same limitations set forth in the 139-90 Order. 

In support of this Request, Newfield respectfully states and represents: 

1. Newfield is a Texas corporation with its principal place of business for Rocky 

Mountain operations in Denver, Colorado. Newfield is duly qualified to conduct business in the 
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State of Utah, and is fully and appropriately bonded with all relevant Federal, Indian and State of 

Utah agencies. 

2. Pursuant to the 139-8 Order, the Board established sectional (640-acre or 

substantial equivalent) drilling units for the production of oil, gas and associated hydrocarbons 

from the Lower Green River and Wasatch formations, defined as follows: 

the interval from the top of the Lower Green River formation 
(TGR3 marker) to the base of the Green River-Wasatch 
formations (top of Cretaceous), which base is defined as the 
stratigraphic equivalent of the Dual Induction Log depths of 
16,720 feet in the Shell-Ute 1-18B5 well located in the S~NEYt 
of Section 18, Township 2 South, Range 5 West, U.S.M., and 
16,970 feet in the Shell-Brotherson 1-11 B4 well located in the 
S~NEYt of Section 11, Township 2 South, Range 4 West, 
U.S.M., 

for numerous lands located in the western portion of the greater Altamont-Bluebell field, 

including subject Sections 1 and 12 of Township 3 South, Range 4 West, and Sections 18 and 19 

of Township 3 South, Range 3 West. Under the original 139-8 Order, only one well may 

produce on each such unit so established, which must be located in the center of the NEYt with a 

tolerance of 660 feet in any direction; provided that an exception to said tolerance may be 

granted administratively without a hearing where a topographical exception is deemed needed. 

3. Pursuant to the 131-51 Order, the Board established sectional (640-acre or 

substantial equivalent) drilling units for the production of oil, gas and associated hydrocarbons 

from the Lower Green River and Wasatch formations, defined as follows: 

That interval below the stratigraphic equivalent of 9,600 feet depth 
in the "E" Log of the Carter #2 Bluebell well located in the 
SWYtNWYt, Section 3, Township 1 South, Range 2 West, U.S.M. 

4 



(which equivalence is the depth 9,530 feet of the SP curve, Dual 
Induction Log, run March 15, 1968, in the Chevron #1 Blanchard 
Well located in the NW'l4SE'l4 of said [Section 3]), to the base of 
the Green River-Wasatch fonnations, 

for numerous lands in the south-central portion of the greater Altamont-Bluebell field, including 

subject Section 15 of Township 3 South, Range 2 West. Under the original 131-51 Order, only 

one well may produce on each such unit so established, which must be located no closer than 

1,320 feet from the exterior boundary of any governmental section; provided, that an exception 

to said 1,320-foot limitation may be granted administratively without a hearing where a 

topographical exception is deemed necessary. 

4. Pursuant to the 139-90 Order, the Board first extended the 139-8 Order to 

numerous lands within the area Newfield refers to as the "Central Basin" area which were 

previously unspaced, including subject Sections 4,9 and 22 of Township 3 South, Range 2 West, 

USM, to create sectional (640-acre) drilling units for Lower Green River-Wasatch production, 

and second to modify the 139-8 and 131-51 Orders to allow up to four (4) producing Lower 

Green River-Wasatch fonnation wells, whether all vertical, all horizontal, or a combination of 

both, upon the drilling units, to be drilled at the option of the operator and with the operator's full 

discretion as to the development of the hydrocarbon reserves, provided each well shall not be 

closer than 1,320 feet from an existing unit well completed in and producing from the fonnation 

and no closer than 660 feet from the drilling unit boundary. The Board also expressly eliminated 

any first well siting requirements under the original 139-8 and 131-51 Orders. 
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5. The oil, gas and associated hydrocarbons underlying the Subject Lands as relevant 

to the Lower Green River-Wasatch formations are owned as follows: 

Sections 4 and 9, Township 3 South, Range 2 West - Tribal and fee 
Sections 15 and 22, Township 3 South, Range 2 West - Tribal, Allotted and fee 
Sections 18 and 19, Township 3 South, Range 3 West - All Tribal 
Sections 1 and 12, Township 3 South, Range 4 West - All Tribal 

Nearly all of the oil and gas owners are under lease or exploration and development agreements 

in favor of Newfield and Ute Energy Upstream Holdings, LLC. However, there are unlocatable 

and/or unleased owners within the Subject Lands. 

6. The following wells located or to be located on the Subject Lands have approved 

applications for permit to drill ("APD's") from the Division of Oil, Gas and Mining ("DOOM") 

in accordance with the 139-90 Order and/or have been spud, but have not yet been completed: 

Ute Tribal 14-9-3-2W 

Parkinson 14-15-3-2W 

Ute TribaI4-18-3-3WH 

Ute Tribal 7-18-3-3W 

Ute Tribal 14-18-3-3W 

Ute Tribal 7-19-3-3W 

Ute Tribal 14-1-3-4W 

Ute Tribal 7-12-3-4W 

Location 

Sec. 9: SEV4SWV4 

SHL - Sec.18: NWV4NWV4 
CSL - Sec. 18: NWV4NWV4 
Term. - Sec. 18: SWV4SWV4 

Sec. 18: SWV4NEV4 

Sec. 18: SEV4SWV4 

Sec. 19: SWV4NEV4 

Sec. 1: SEV4SWV4 

Sec. 12: SWV4NEV4 
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DOOM APD Approval/ 
Spud Date 

4118/12 (APD Appr.) 

4118112 (APD Appr.) 

4118112 (APD Appr.) 

8/2112 (APD Appr.) 

9118112 (APD Appr.) 

3/5/12 (APD Appr.) 

9112112 (APD Appr.) 

10/2/12 (Spud) 



In addition, the following APD's have been filed with, but not yet approved, by DOOM: 

Ute Triball-18-3-3WH 

Ute TribaI4-1-3-4WH 

Ute Tribal 7-1-3-4W 

Ute Tribal 14-12-3-4W 

Ute Triball-12-3-4WH 

Location 

SHL - Sec. 18: NE'l4NE'l4 
CSL - Sec. 18: NE'l4NE'l4 
Terminus - Sec. 18: SE'l4SE'l4 

SHL - Sec. 1: NW'l4NW'l4 
CSL - Sec. 1: NW'l4NW'l4 
Terminus - Sec. 1: SW'l4SW II4 

Sec. 1: SW'l4NE'l4 

Sec. 12: SE'l4SW'l4 

SHL - Sec. 12: NW'l4NE'l4 
CSL - Sec. 12: NE'l4NE'l4 
Terminus - Sec. 12: SE'l4SE'l4 

Filing Date 

8/27/12 

8/15/12 

8/22/12 

7/9/12 

8/27/12 

The Ute Tribal 4-18-3-3WH Well was permitted with targeted production from the Uteland 

Butte Member, but Newfield intends to submit a sundry notice to change the targeted production 

to the Wasatch formation. The APD's relating to Ute 1-18-3-3WH and Ute Tribal 4-1-3-4WH 

Wells were submitted as if the wells would be "short (640 acre)" horizontals to produce from the 

Ute land Butte Member but, if the Order is granted, Newfield instead will submit sundry notices 

to change them to "long (1,280 acre),' horizontal pilot wells as requested hereunder. The APD 

for the Ute Tribal 1-12-3-4WH Well was submitted as if the well would be a "short (640 acre)" 

horizontal to produce from the Uteland Butte Member but, if the Order is granted, Newfield 

intends to withdraw that APD and the well will not be drilled. All of the remaining wells are 

targeting production from formations other than the Uteland Butte Member. 

7 



7. In the Central Basin area, the Uteland Butte Member is a 120'-150' thick interval 

of interbedded organic-rich limestone, shale and porous dolomite. The depth to the top of the 

formation is typically 8,500'-9,500' MD in this area. The internal stratigraphy of the Uteland 

Butte Member can be easily correlated which, in addition to low matrix permeability and the 

potential for fracture enhancement, make it an attractive horizontal target. Newfield believes and 

therefore avers that shale/lime/silt barriers between the Uteland Butte Member and other 

productive intervals of the Lower Green River and/or Wasatch formations should eliminate or at 

least mipimize the potential for communication between them. 

8. Newfield believes and therefore avers that a (1,280 acre) "long horizontal lateral" 

Uteland Butte Member well drilled in a North-South direction will contact the producing 

formation in areas that would not be contacted by the (640 acre) "short horizontal lateral" wells 

currently allowed under the 139-90 Order. In addition, by utilizing one horizontal wellbore 

instead of two, the producing formation is accessed in a more cost efficient manner whereby both 

factors contribute to the increase in hydrocarbon recovery and prevention of waste. 

9. Production from initial horizontal Uteland Butte wells drilled in the Central Basin 

indicate one "long horizontal lateral" will not effectively drain a 1,280-acre Uteland Butte 

horizontal spacing area and in addition up to four "long horizontal lateral" wells will be 

necessary to effectively drain 1,280 acres. 

10. Newfield believes and therefore avers a 330' set back of both the intermediate 

casing shoe (horizontal lateral "heel") and productive casing shoe (horizontal lateral "toe" or 

terminus) locations from the northern and southern drilling unit boundaries line is appropriate to 
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contact additional Uteland Butte Member, to prevent waste and add to surface location 

flexibility. Due to the low matrix permeability and expected fracture orientation of the Uteland 

Butte Member, correlative rights will be protected with a 330' set back. Newfield also believes 

and therefore avers 660' internal inter-well offsets are appropriate for proper and flexible multi

well horizontal development. A 660' set back from eastern and western drilling unit boundaries 

maintains the current set back established under the 139-90 Order, said set back having already 

been determined by the Board to be protective of the adjacent drilling unit owners' correlative 

rights. Newfield also requests that the surface location of the authorized horizontal welles) not 

only may be anywhere on the drilling unit, which in essence incorporates the existing rule found 

at Utah Admin. Code Rule R643-3-2(4), but may also be located off the drilling unit presuming 

proper surface and sub-surface authorization for such a location has been obtained from the 

owners and the set backs for the laterals set forth above are maintained. 

11. As a consequence, Newfield desires to conduct a pilot program for the Subject 

Lands to confirm these preliminary conclusions and to help determine the most efficient and 

economic way to drill horizontal wells and develop the field. 

12. After the drilling has occurred and results analyzed, Newfield agrees to report 

back to the Board on the success or failure of the pilot program. If the pilot program is 

successful, Newfield expects to seek Board approval of similar special drilling units throughout 

portions, if not all, of the remainder of the Central Basin area. 

13. Correlative rights will be protected by the fact the special drilling units are limited 

to the Uteland Butte Member only, and by the stipulated limitations that the horizontal wells will 
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not be able to produce from any formation other than the Uteland Butte Member, while vertical 

wells will not be allowed to produce from the Uteland Butte Member, without further Board 

authorization. Furthermore, the correlative rights of the parties in the adjacent sections are 

protected by virtue of the proposed set backs. 

14. Newfield believes and therefore alleges that granting its Request will be in 

furtherance of the public policies of this State to promote greater recovery of oil, gas and 

associated hydrocarbons from the Lower Green River and Wasatch formations and in particular 

the Uteland Butte Member without waste and with protection of the correlative rights of all 

affected owners, constitutes orderly and consistent development of the Subject Lands, and is just 

and reasonable. 

15. Newfield will, in accordance with Board rules, timely submit exhibits and present 

testimony in support of these allegations. 

16. Newfield will separately file a certificate of mailing listing all parties known to it, 

based on a search of the respective Bureau of Indian Affairs and County realty records and the 

records of the Division, whose "legally protected interests" will be affected by this Request. 

There are no respondents or adverse parties known at this time to Newfield. 

WHEREFORE, Newfield respectfully requests: 

1. That this matter be set for hearing on December 5,2012; 

2. That notice of such hearing be given as provided by law; and 

3. That, upon sufficient evidence produced and testimony given at the hearing, the 

Board issue an order: 
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a) Modifying the 139-8, 131-51 and 139-90 Orders to establish special 1,280-acre 
(or substantial equivalent combination of lots and quarter-quarter sections) 
drilling units for the production of oil, gas and hydrocarbons for the Uteland Butte 
Member of the Lower Green River formation (defined above) comprised of 
subject Sections 4 and 9, Sections 15 and 22, Sections 18 and 19, and Sections 1 
and 12, respectively (as set forth above), and authorizing on a pilot basis, the 
drilling and concurrent production of up to four (4) horizontal wells to be drilled 
and Newfield's (or its successor operator's) option with Newfield's (or its 
successor operator's) full discretion as to the development of the hydrocarbon 
resources; provided, however, that within a reasonable time after analysis of the 
pilot program results but, in any event, not more than two years after entry of the 
Order, Newfield (or its successor operator) report back to the Board on the 
success or failure of the program; 

b) Providing that no producing interval of a horizontal lateral (e.g. the intermediate 
casing shoe "heel" to the productive casing shoe "toe" (terminus) of the lateral) 
may be located closer than 330 feet to the northern or southern boundary of said 
special drilling unit, no closer than 660 feet from the eastern or western boundary 
to said special drilling unit, and no closer than 660 feet to another horizontal 
lateral within said special drilling unit, without obtaining an exception location 
approval in accordance with Utah Admin. Code Rule R649-3-3; 

c) Providing that the surface location of the authorized horizontal welles) not only 
may be anywhere upon the special drilling unit, but may also be located off the 
drilling unit presuming proper surface and sub-surface authorization for such a 
location has been obtained from the owners and the set backs for the laterals set 
forth in (b) above are maintained.; 

d) Providing that any horizontal well drilled pursuant to the Order, if granted, may 
not be plugged back or recompleted to produce from any other formation other 
than the Uteland Butte Member of the Lower Green River formation (defined 
above), and no vertical wells located upon the Subject Lands may be perforated to 
produce from the Uteland Butte Member of the Lower Green River formation 
(defined above), without further authorization from the Board; 

e) Providing that the 139-8 and 131-51 Orders, as modified by the 139-90 Order, 
and the 139-90 Order itself remain in full force and effect as to all formations 
covered thereby except as the Uteland Butte Member of the Lower Green River 
formation, including the right of the operator to drill up to four (4) wells, whether 
vertical or horizontal, on each drilling unit so established to produce from said 
formations subject to the same limitations set forth in said Orders; 
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f) Making such findings and orders in connection with this Request as it deems 
necessary; and 

g) Providing for such other and further relief as may be just and equitable under the 
circumstances. 

Respectfully submitted this 12th day of October, 2012. 

Petitioner's Address: 

Newfield Production Company 
Attention: Laura Smith, Lead.Land 
1001 17th Street, Suite 2000 
Denver, CO 80202 
Telephone: (303) 382-4496 
Facsimile: (303) 893-0103 
E-Mail: laurasmith@newfield.com 

FMM:dc 
2141.0193 
247121 

BEATTY & WOZNIAK, p.e. 

7440 South Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: FMacDonald@bwenergylaw.com 
Attorneys for Petitioner Newfield Production 
Company 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

F I LED 
OCT 1 7 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD PRODUCTION 
COMPANY FOR AN ORDER MODIFYING THE 
BOARD'S ORDERS ENTERED IN CAUSE NOS. 
139-8, 131-51 AND 139-90 TO ESTABLISH 
SPECIAL 1280-ACRE (OR SUBSTANTIAL 
EQUIV ALENT) DRILLING UNITS FOR THE 
PRODUCTION OF OIL, GAS AND ASSOCIATED 
HYDROCARBONS FROM THE UTELAND BUTTE 
MEMBER OF THE LOWER GREEN RIVER 
FORMA TION, COMPRISED OF SECTIONS 4 AND 
9, AND SECTIONS 15 AND 22, T3S, R2W, USM, 
SECTIONS 18 AND 19, T3S, R3W, USM, AND 
SECTIONS 1 AND 12, T3S, R4W, USM, 
RESPECTIVELY, DUCHESNE COUNTY, UTAH, 
AND TO ALLOW, ON A PILOT BASIS, THE 
DRILLING AND PRODUCTION OF UP TO FOUR 
(4) HORIZONTAL WELLS ON EACH SPECIAL 
DRILLING UNIT SO ESTABLISHED 

CERTIFICATE OF SERVICE 

Docket No. 2012 - 039 

Cause No. 139-98 

Newfield Production Company ("Newfield"), acting by and through its attorneys, 

Beatty & Wozniak, P.C., hereby certifies that the following constitutes, to the best of 

Newfield's knowledge, a list of all persons whose "legally protected interests" will or 

may be affected by Newfield's Request for Agency Action dated October 12, 2012 and 

on file in the captioned cause (the "Request"). 

The undersigned certifies that he caused true and correct copies of said Request to 

be mailed, properly addressed, postage pre-paid, and certified with return receipt 



requested, to said parties at the addresses indicated on Exhibit "A" hereto, on or before 

this 17th day of October, 2012. 

FMM:dc 
2141.0193 
247267 

BEATTY & WOZNIAK, P.C. 

7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: FMacDonald@bwenergylaw.com 
Attorneys for Petitioner Newfield Production 
Company 
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Adele W. Parkinson 
2162 Arbor Lane 
Salt Lake City, UT 84117 

Alan Moritz 
1100 45th Street 
Sacramento, CA 95818 

Allen Gines, Ind and AgentlAIF for 
Estate of Myrle Gines; and Jerry N. 
Gines 
979 Stewart Hill Drive 
Logan, UT 84321 

Antelope ORRI, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Bert Levan Dennis 
3672 W 4040 S 
West Valley City, UT 84120 

Beverly Gayle Andrejack 
5337 Columbine Dr. 
Glendale, AZ 85304 

Bryant M. Gilbert 
931 Bill Creek Road 
Otto, NC 28763 

EXHIBIT" A" 

Agnes S. Knapp 
#5 Santa Fe Circle 
Safford, AZ 85546 

Alan T. Rains, Jr. 
301 North Quaker Lane 
Alexander, VA 22304 

Amy Compton 
P.O. Box 366 
Mazon, IL 60444 

Barbara Ann Bilbey 
387 West 500 North 
Vernal, UT 84078 

Beth T. Spackman 
16 Evergreen Gdn. S W 
Calgary, Alberta, Canada 
T2Y2V9 

Bill Barrett Corporation 
Attn: David Watts 
1099 18th Street, #2300 
Denver, CO 80202 

Carlinda Truman 
680 W 200 N 59-1 
Roosevelt, UT 84066 

Alan L. Miller 
6331 Hathaway Street 
Salt Lake City, UT 84123 

Alayne Watson Capshaw 
602 Harbor Blvd. # 1 04 
Destin, FL 32541 

Amy Mathews 
Arroya #2 
Edgerton, WY 82635 

Barbara Hardman 
P.O. Box 2700006 
Fruitland, UT 84027 

Betty Smith 
21407 West Baker Rd. 
Cheney, WA 99004 

Brigham Young University 
c/o Mineral Development Office 
P.O. Box 7188 University Station 
Provo, UT 84602 

Carolyn G. Campbell 
2477 Cardinal Way 
Salt Lake City, UT 84121 



Carolyn Smith 
1305 W 1400 N 
Mapelton, UT 84664 

Charles Stringham, Successor 
Trustee for Stringham Mineral 
Trust 
7394 South Union Creek #13-G 
Midvale, UT 84047 

Cindy Richens 
P.O. Box 397 
Onalaska, W A 98570 

Cobalt Energy 
P.O. Box 10162 
Zephyr Cove, NV 89449 

Croff Enterprises, Inc. d/b/a 
Croff Oil Company 
240 Saint Paul, Suite 305 
Denver, CO 80206 

Dale A. Smith 
192 N 100 E 
Farmington, UT 84025 

David K. Shelton 
9300 North Sunset Drive 
Pocatello,ID 83201 

Debbie Reifer 
5308 Marden Street 
Davis, CA 95618 

Chad Earl Mullins 
2021 East Lincoln Circle 
Salt Lake City, UT 84124 

Chris Shugart 
Flat 15 
Elm Park Gardens 
London SWI09QG 
United Kingdom 

Calvin P. Gaddis 
3000 Conner Street 
Salt Lake City, UT 84109 

Colleen Sherwood Jones 
74 West 200 South 
Cluster Box 38-5 
Roosevelt, UT 84542 

D. Richard Paull 
385 West 13th Street 
Idaho Falls, ID 83404 

Dan Moritz 
110 West Elden Lookout Road 
Flagstaff, AZ 86001 

David Leo Donegan 
8787 Locust Ave. 
Fontana, CA 92335 

Deborah Davis 
1006 E. 52nd Street N 
Tulsa, OK 74126 
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Charles R. Thompsen & Jane A. 
Thompsen 
RR2 Box 2104 
Roosevelt, UT 84066 

Christian Fonnesbeck, Trustee 
of the Frank O. Fonnesbeck Trust 
215 A. Street 
Salt Lake City, UT 84103 

Cloyd Goates 
P.O. Box 1023 
West Jordan, UT 84084 

Corporation of the Presiding Bishop of 
the Church of Jesus Christ of Latter-day Saints 
Real Estate Division, Twelfth Floor East 
50 East North Temple Street 
Salt Lake City, UT 84150 

Dalco Oil Company, a Texas 
Corporation 
1200 Mercantile Bank Building 
Dallas, TX 75201 

Daniel S. Sam and Penny B. Sam 
319 W 100 S, Suite A 
Vernal, UT 84078 

David Pitts 
1540 Ivey Terrace 
Cumming, GA 30041 

Delberta C. Hatch 
144 Fifth Street 
Idaho Falls, ID 83401 



Derry Ann Moritz Diane Babcock Dillman Family LLC 
1515 Shasta Dr. Apt. 4103 11381 South 1300 West 11946 Hidden Canyon Lane 
Davis, CA 95616 South Jordan, UT 84095 Sandy, UT 84092 

Dorothy C. Mullins 
Duchesne County School 

Edith Louise Jorgensen, Trustee 
District 

1288 3rd Ave. 
P.O. Box 446 

3264 S 6000 W 
Salt Lake City, UT 84103 

Ft. Duchesne, UT 84021 
Roosevelt, UT 84066 

Edwin 1. Gregson Eleanor Stein Heirs Ellen Gilbert Goodrich 
10089 Wilshire Blvd. c/o 2329 Curtis Street 261 North 7th 
Los Angeles, CA 90024 Berkeley, CA 94702 Othello, W A 99344 

EP Energy E&P Company, L.P. 
Ernan H. Smith 

Estate of Clive Sprouse 
Attn: Michael J. Walcher 

Route #1 
c/o Helen Lavar Moffitt 

P.O. Box 4660 
Roosevelt, UT 84066 

1454 W 670 N 
Houston, TX 77210-4660 Saint George, UT 84770 

Estate of Frederick Herbert Estate of Jessie Hutchings 
Blechmann Maxwell Flora Scott 
c/o Emmy S. Blechmann c/o Marilyn Miller, Administrator 350 S. Main Street 
P.O. Box 184 3591 S. Alta Vista Salt Lake City, UT 84101 
Sun Valley, ID 83353 Salt Lake City, UT 84106 

Gam L. Gilbert Garth Nyle Donegan 
George Norman Fenn and 
Eldoris I. Fenn 

690 South Lemaster Road 2235 West Darby 
4035 S 4000 W 

Othello, W A 99344 San Bernardino, CA 92407 
Deseret, UT 84624 

Glen Hardman Gordon Barth Stone, Ind & AIF Greg Hackford 
1788 W 1300N 

for Dorothy Stone Est, et al 
2883 West 110 North 

Clinton, UT 84015 
1085 American Beauty Drive 

Vernal, UT 84078 Salt Lake City, UT 84116 

Harold G. Christensen and 
Harriett Sam Henry A. Smith 

David Sutton Christensen 
10 Exchange Place 

1327 East Castlecrest Dr. 9828 Miloann Street 
Visalia, CA 93292 Temple City, CA 91780 

Salt Lake City, UT 84111 
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Howard L. Gilbert 
580 E 300N 
Roosevelt, UT 84066 

Jack D. Close 
4153 Ridge Crest Drive 
Las Vegas, NV 89121 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Jamie Zimmerman 
146 Vedelwood 
Sandpoint,ID 83814 

J arrod Ray Bouse 
203 South Washinton Ave. 
Great Bend, KS 67530 

Jayson Glenn Jones 
73103 South 3100 West 
WestJordan, UT 84084 

Jimmy Lloyd Dean and Debra 
Dean 
585 West 1700 South 
Vernal, UT 84078 

John Dawson Jorgensen, Trustee 
3264 S 6000 W 
Roosevelt, UT 84066 

Hugh J. Percival 
Rt2 Box 2096 
Roosevelt, UT 84066 

Jack Richens 
300 E #207 
Roosevelt, UT 84066 

James F. Lemon & Ladonna 
N. Lemon 
Route #2 Box 51 
Roosevelt, UT 84066 

Janessa Jones 
460 North 400 East 
Roosevelt, UT 84066 

Jason Dean and Cassandra 
Dean 
14984 Granite Peake Ave. 
Fontana, CA 92336 

Jessee Pederson 
387 West 500 North 
Vernal, UT 84078 

Joann H. Barker 
1961 W 3140 S 
West Valley City, UT 84119 

John E. Lawton and Amy S. 
Lawton 
2850 Classic D Drive #186 
Littleton, CO 80126 
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Ira N. Corey 
195 W. 13th 
Idaho Falls, ID 83401 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, CA 91701 

James Patrick Ellis and Helen 
Mari Beiczynski, Trustees 
434 First Ave., Apt 2 
Estes Park, CO 80517 

Janet Lorraine Russell Collett 
1121B East 2900 
Hagerman, ID 83332 

Jay Randall Russell 
12537 Chicken Dinner Rd. 
Caldwell, ID 83607 

Heirs of John Accawinna 
Allotment No. 687, MUNC184 
c/o Bureau of Indian Affairs Uintah 
and Ouray Agency 
P.O. Box 130 
Fort Duchesne, UT 84026 

Joanne R. Williams 
704 E. Princeton 
Ontario, CA 91764 

John Pitts 
25553 Salerno Way 
Yorba Linda, CA 92887 



John R. Moritz 
7936 East Plaze Ave. 
Scottsdale, AZ 85253 

Joseph C. Percival, et al 
6028 South 4840 West 
Salt Lake City, UT 84118 

Joyce Aubrey 
430 NE Everett 
Camas, W A 98607 

Julie Paull 
1431 Three Fountains Dr. 
Idaho Falls, ID 83404 

Kathleen Burrows 
824 SW 81 st Street 
Oklahoma City, OK 73139 

Keith D. Goates 
P.O. Box 1023 
West Jordan, UT 84084 

Kihmn Bills, a/kJa Kihmn Carter 
294 Whispering Pines Dr. 
Hope, ID 83836 

Larry Mac Hardman 
8448 S 3200 W 
WestJordan, UT 84088 

John R. Zackrison 
1516 Canterbury Drive 
Salt Lake City, UT 84108 

Joseph Sam 
102 CR 317 
Oxford, MS 38855 

Juanita Lee Stiner 
4308 21st Ave. 
Missoula, MT 59803 

June 1. Anderson 
329 East 1850 South 
Bountiful, UT 84010 

Kathy Louise Hardinger 
3415 RR 3 
Myton, UT 84052 

Kent P. Nelson 
858 Walnut Ave. 
Provo, UT 84604 

Larae Poe 
68645 Canal Lane 
Boardman, OR 97818 

Laura Hauck 
3005 South Cave Hollow Way 
Bountiful, UT 84010 
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Joseph C. Donegan 
15884 Sheep Creek Road 
Phelan, CA 92371 

Joseph and Frances Sam 
P.O. Box 351 
University, MS 38677 

Judith Burton Moyle 
P.O. Box 52077 
Salt Lake City, UT 84152 

Kaiser-Francis Oil Company 
P.O. Box 21468 
Tulsa, OK 74121 

Katie Rasmussen 
2068 East Revere Way 
Eagle Mountain, UT 84005 

Keystone Oil and Gas, LLC 
950 South Garfield St. 
Denver, CO 80209 

Larry K. Gilbert 
4610 6th Street Place SE 215 
Puyallup, WA 98374 

Laura Huntsman 
P.O. Box 612 
Ashton, ID 83420 



Laurie Ann Hardinger Wilson 
Rt. 3 Box 3615 
Myton, UT 84052 

Legends Exploration, LP 
5851 San Felipe Suite 860 
Houston, TX 77057 

Lenis Clay Frandsen & Tamara 
S. Frandsen 
106 South 300 East 
Lindon, UT 84042 

Lillian F. Smith et aI, Trustees 
615 Aloha Road 
Salt Lake City, UT 84103 

Lucky Donegan 
408 6th Street 
Polson, MT 59860 

Mandy Brenchley 
1297 South Fox Pointe Drive 
Kaysville, UT 84037 

Mark Chapman 
P.O. Box 1389 
Sealy, TX 77474 

Mary A. Brown 
4556 Suncrest Drive 
Salt Lake City, UT 84117 

Lavallene Mckinnon 
706 Maple Street 
Wallace, ID 83873 

Legrand J. Gilbert 
HC 64 Box 355 
Duchesne, UT 84021 

Leon Richens 
105 North 
Roosevelt, UT 84066 

Linda Buck 
P.O. Box 618 
Wartburg, TN 37887 

M & P Family Revocable Trust, 
Max James Patry & Patsy Patry, 
Trustees 
Rt. 3 Box 3012 
Roosevelt, UT 84066 

Marcus Dean and Karan Dean 
12773 6600 Road 
Montrose, CO 84104 

Mark L. Bassham 
8439 W. Vassar Drive 
Lakewood, CO 80227 

Mary H. Goates 
821 Coatsville Ave. 
Salt Lake City, UT 84105 
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Lawton Oil & Gas II, LLC 
6881 S. Holly Circle 
Centennial, CO 80112 

Leland M. Mendelson 
865 Hayne Road 
Hillsbourgh, CA 94010 

Leroy Moulton 
4308 Val Down Ave. 
West Valley City, UT 84120 

Linda L. Davis 
3603 Elwood Circle 
Salt Lake City, UT 84106 

M. Richard Walker, Trustee 
4685 Highland Drive, #202 
Salt Lake City, UT 84117 

Margaret O'Mara 
HC 64 Box 473 
Duchesne, UT 84021 

Marsha R. Stanger 
130 Arden Drive 
Idaho Falls, ID 83404 

Mary M. Jackson 
2970 East 4310 South 
Salt Lake City, UT 84124 



Melvin D. Close, Jr. 
2124 Redbird Dr. 
Las Vegas, NV 89134 

Michael P. Mcdermott and 
Minerva E. Mcdermott 
1985 Oakdell Drive 
Menlo Park, CA 94025 

Miriam E. Billman 
1120 East Davis Dr. Apt D736 
Terre Haute, IN 47802 

William M. Moore 
789 East 7800 South 
Midvale, UT 84047 

OMB Royalties II, LLC 
410 17th Street, Suite 1150 
Denver, CO 80202 

Patricia A. Close 
3736 Mount Crest Drive 
Las Vegas, NV 89121 

Patricia Sue Keech 
6614 W. Garfield Street 
Phoenix, AZ 85043 

Pauline Hardman 
935 N. 19th St. 
Camden, NJ 08105 

Meri Jo Mccomb, Heir of 
Dorothy Smith 
11048 Hawkswood Drive 
Sandy, UT 84094 

Michael Richard Wakefield 
P.O. Box 2151 
Roosevelt, UT 84066 

Nancy Fowler 
2708 Majestic Ridge Circle 
Salt Lake City, UT 84121 

Noel Leavitt 
10043 South Lindsay Wood 
Lane 
Sandy, UT 84092 

Otto Dean Frandsen & Velma 
Dean Frandsen Trust Dated 
February 6, 1997 
920 Clubhouse Drive 
Roosevelt, UT 84066 

Patricia Fischer 
750 Weaver Dairy Road #2214 
Chapel Hill, ND 27514 

Patricia Winningham 
20155 Pineville Road 
Long Beach, MS 39560 

Pearl Davis Reay, Trustee 
P.O. Box 612 
Ashton, ID 83420 
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Michael E. Zeller 
135 Newton Road 
Woodbridge, CT 06525 

Mindy Snow Wennergren 
1398 East 900 South 
Salt Lake City, UT 84105 

Nancy Jones 
1423 C Street 
Eureka, CA 95501 

Oman Investment Co., LP 
1395 East 1600 South 
Mapleton, UT 84664 

Pamela J. Bills, a/k/a 
Pamela J. Gray 
P.O. Box 365 
Hope, ID 83836 

Patricia L. Donegan 
526 South Electric Ave. 
Alhambra, CA 91803 

Paul King 
505 Laverne 
Aptos, CA 95003 

Peggy Lemon 
Route 2 Box 2176 
Roosevelt, UT 84066 



Pete Hackford 
6194 Woodland Drive 
Uintah, UT 84403 

Raili Hintze 
140 University Street 
Salt Lake City, UT 84102 

Raymond Glen Gilbert 
875 South Taylor Road 
Othello, W A 99344 

Richard L. Stimson 
540 Arapeen Dr., Suite 250 
Salt Lake City, UT 84108 

Richard Y. Thurman 
1320 East 500 South #1405 
Salt Lake City, UT 84102 

Ronald Pederson 
387 W 500 S 
Vernal, UT 84078 

Ruth Groom 
285 North 2nd West 
Rigby, ID 83442 

Saundra Rasmussen 
1371 E 600 N 
Bountiful, UT 84010 

Peter Snow 
1529 Catron Southeast Ave. 
Albuquerque, NM 87123 

Ralph D. Brinton 
7762 Forrest Bend Drive 
Salt Lake City, UT 84121 

Regina Walker 
446 N 500 E 
Roosevelt, UT 84066 

Richard o. Nelson 
7760 Brighton Way 
Salt Lake City, UT 84121 

Rodney and Julie Ann Richens 
Route 4 Box 3062 
Roosevelt, UT 84044 

Russell G. Hardman 
935 N. 19th St. 
Camden, NJ 08105 

Sally Ware 
3093 South Cherise Circle 
Salt Lake City, UT 84106 

Seneca Oil Company 
406 N. 9th Street 
Seneca, KS 66538 
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QEP Resources, Inc. 
Attn: Land Department 
1050 17th Street, Suite 500 
Denver, CO 80265 

Raymond Duncan Trust and the 
Vincent Joseph Duncan Trust 
1777 Harrison Street 
Penthouse 1 
Denver, CO 80210 

Richard D. Ruckenbrod 
1146 Harvard Ave. 
Salt Lake City, UT 84105 

Richard T. Corey 
3241 Bell Canyon Road 
Sandy, UT 84092 

Ronald L. Schneider 
P.O. Box 757 
Indian Hills, CO 80454 

Ruth Gilbert Murphy 
1034 Beverly Way 
Bountiful, UT 84010 

Sara 1. Tanner Heirs 
515 South 10th East 
Sal Lake City, UT 84102 

Shelia Park 
3241 S. Garland Way 
Lakewood, CO 80227 



Sherman Richens 
Sherrie Rene Knez and 

Shirley Andelin Smith 
Paul Knez 

P.O. Box 1746 
118 Ervin St. 

1158 East 640 South 
Roosevelt, UT 84066 

Craig, CO 81625 
Provo, UT 84601 

State of Utah School and Institutional 
Shirley Jeanne Crawley Stanley S. Hardman Trust Lands Administration 
11335 N 5710 W 1668 West Mavem Attn: LaVonne Garrison 
Highland, UT 84033 West Valley City, UT 84119 675 East 500 South, Suite 500 

Salt Lake City, UT 84102 

Stephanie Webber Steve Richens Stewart Norman Dennis 
3837 East 22 North P.O. Box 181 P.O. Box 44 
Rigby, ID 83442 Lapoint, UT 84039 Myton, UT 84052 

Strasser Investments Sura Thurman 
Susan Marie Johnston and 

2327 Logan Way P.O. Box 31538 
William Johnston 
779 Taylor Street 

Salt Lake City, UT 84108 Seattle, W A 98103 
Craig, CO 81625 

Susan Onnen Telitha Giesler Thayne Andelin Smith 
4896 Firethom 1205 Second Ave. 51 W. Center St. 
Jackson,MI49201 Salt Lake City, UT 84103 Orem, UT 84057 

Thomas A. Ellison, Personal Thomas O. Smith, 
Theodora Jane Cocagne Representative of the Alan B. Heir of Dorothy Smith 
1326 E. Castelcrest Dr. Blood Estate 
Visalia, CA 93292 2257 Country Club Dr. 6363 Mount Logan Way 

Salt Lake City, UT 84109 West Jordan, UT 84084 

Timothy Patry and Patsy Patry Toni Andelin Smith Tyler Yost 
Rt. 3 Box 3012 606 W Cabellero 1215 NW 95th Street 
Roosevelt, UT 84066 Mesa, AZ 85201 Seattle, W A 98117 

Ute Energy Upstream Holdings, Ute Indian Tribe of Uintah and 
Ute Distribution Corporation LLC Ouray Indian Reservation 
P.O. Box 696 Attn: Todd Kalstrom Energy & Minerals Department 
Roosevelt, UT 84066 1875 Lawrence Street #200 P.O. Box 70 

Denver, CO 80202 Ft. Duchesne, UT 84026 
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Virginia P. Menlove 
1146 Harvard Ave. 
Salt Lake City, UT 84105 

Walter Thunnan 
215 West Park Drive 
Raleigh, NC 27605 

Elizabeth Neal 
(no valid address disclosed) 

Addie LaRue Lunt 
(no valid address disclosed) 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box 45155 
Salt Lake City, UT 84145-0155 

FMM:dc 
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Wallace Jay Donegan 
15884 Sheep Creek Road 
Phelan, CA 92371 

Wayne C. Close 
1796 N. Cobblestone 
Provo, UT 84604 

Richard A. Waldsmith 
(no valid address disclosed) 

Lucille S. Conyers 
(no valid address disclosed) 

United States of America 
Bureau of Land Management 
Vernal Field Office 
Attn: Jerry Kenczka 
170 South 500 East 
Vernal, UT 84078 
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Walter Howard Bouse 
1300 Jackson Street 
Great Bend, KS 67530 

William E. Sorensen 
and Karen Sorensen 
P.O. Box 1746 
Roosevelt, UT 84066 

Maybeth Williams 
(no valid address disclosed) 

U.S. Bank National Association, as Agent 
[as Trustee and Beneficiary under Deed of 
Trust dated March 9,2010, as amended and 
restated on March 18,2011, with Ute Energy 
Upstream Holdings, LLC, as Trustor] 
Attn: Justin M. Alexander 
950 17th Street, 8th Floor 
ON-CO-T8E 
Denver, CO 80202 

United States of America 
Bureau of Indian Affairs 
Uintah and Ouray Reservation 
P.O. Box 130 
Ft. Duchesne, UT 84026 



F I LED 
OCT 2 6 2012 

S5CRETARY, BOARO OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA TIER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD PRODUCTION 
COMPANY FOR AN ORDER MODIFYING THE 
BOARD'S ORDERS ENTERED IN CAUSE NOS. 
139-8, 131-51 AND 139-90 TO ESTABLISH 
SPECIAL 1280-ACRE (OR SUBSTANTIAL 
EQUIV ALENT) DRILLING UNITS FOR THE 
PRODUCTION OF OIL, GAS AND ASSOCIATED 
HYDROCARBONS FROM THE UTELAND BUTTE 
MEMBER OF THE LOWER GREEN RIVER 
FORMATION, COMPRISED OF SECTIONS 4 AND 
9, AND SECTIONS 15 AND 22, T3S, R2W, USM, 
SECTIONS 18 AND 19, T3S, R3W, USM, AND 
SECTIONS 1 AND 12, T3S, R4W, USM, 
RESPECTIVELY, DUCHESNE COUNTY, UTAH, 
AND TO ALLOW, ON A PILOT BASIS, THE 
DRILLING AND PRODUCTION OF UP TO FOUR 
(4) HORIZONTAL WELLS ON EACH SPECIAL 
DRILLING UNIT SO ESTABLISHED 

SUPPLEMENTAL 
CERTIFICATE OF SERVICE 

Docket No. 2012 - 039 

Cause No. 139-98 

Newfield Production Company ("Newfield"), acting by and through its attorneys, 

Beatty & Wozniak, P.c., hereby certifies that: (1) the parties shown on Exhibit "A" 

attached hereto and by this reference incorporated herein constitutes, to the best of 

Newfield's knowledge, additional parties discovered after the original Certificate of 

Service was filed whose "legally protected interest" will or may be affected by 

Newfield's Request for Agency Action dated October 12, 2012 and on file in the 

captioned cause (the "Request"); and (2) mailings previously made to the parties shown 



on Exhibit "B" attached hereto and by this reference incorporated herein were returned as 

undeliverable, and it was subsequently discovered the addresses for them shown on 

Exhibit "B" may be more current and correct. 

The undersigned further certifies that he caused true and correct copies of said 

Request, the original Certificate of Service and this Supplemental Certificate, to be 

mailed, properly addressed, postage pre-paid, and certified with return receipt requested, 

to said named parties on or before this 26th of October, 2012. 

FMM:dc 
2141.0193 
248708 

BEATTY & WOZNIAK, P.C. 

E ederick M. MacDonald (U.S.B. #4 76) 
EATTY & WOZNIAK, P.C. 

7440 Creek Road, Suite 300 
Sandy, Utah 84047-6003 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
fmacdonald@bwenergylaw.com 

Attorneys for Newfield Production Company 
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EXHIBIT" A" 

to that certain Supplemental Certificate of Service in Cause No. 197-013 dated 
October 27,2012 

Andi Lee Andrea Trujillo Esparza Anna Winegar Tripp 
4403 Apt L Valley Ave 5909 East Ave. PO Box 7 
Pleasanton, CA 94566 Hodgkins, IL 60525 Dayton, ID 83232 

Anthony L. Rampton & Vincent C. 
Ardon B. Evans Ardon S. Hawkins Rampton, Trustees of the Calvin L. 

Rampton Trust 713 West Springwood Dr. 569 North 700 East 
170 S. Main St., #1500 Famington, UT 84025 Mapleton, UT 84663 
Salt Lake City, UT 84101 

Argo Energy Partners, Ltd. Bonnie Jean Roberts Bruce R. Miller 
PO Box 1808 PO Box 849 7894 S. Locust Court 
Corsicana, TX 75151 Rawlins, WY 82301 Centennial, CO 80112 

BSNR Raptor, LP 
Canna N. Hacking Club Oil & Gas, Ltd. 

1001 Fannin 
Suite 2020 

2414 North 2500 West 66 Inverness E. Lane 

Houston, TX 77002 
Vernal, UT 84078 Englewood, CO 80112 

Colin K. Nielson Colleen Doyle Cosiah Sparks 
13199 CR 17 PO Box 1171 3809 Bugatti Way 
Craig, CO 81625 Soap Lake, W A 98851 Modesto, CA 95356 

Craig Richie 
Debbie Mitchell Dennis Rogers 

3500 S. Greenville Street 
519 N. 2500 E. 836 Merlin Terrace 

Apt C24 
Ballard, UT 84066 Pensacola, FL 32506 

Santa Ana, CA 92704 

Dusty Sanderson Edna J. Lopez Elizabeth Richie 
7802 Bennington Dr 5535 South 5180 West 2565 Nicky Lane 
Amarillo, TX 79119 Keams, UT 84118 Alexandria, V A 22311 



Ermond Jensen 
4371 West 4745 South 
Keams, UT 84118 

Estate of Harold N. Wilkinson 
c/o Harold G. Wilkinson 
31334 Rosewood Dr. 
Sultan, W A 98294 

Estate of Richard Lowell Hullinger 
c/o R. Paul Hullinger 
960 Valley Hills Dr. 
Heber City, UT 84032 

George G. Vaught 
PO Box 13557 
Denver, CO 80210 

INTRUST Bank N.A., Trustee of 
the Charles Mattingly Family Trust 
dated 1123/85 
Box 1 
Wichita, KS 67201-5001 

James Ralph Wilson 
18147 pack Saddle Road 
Cottonwood, CA 96022 

Jennifer Welch aka Jennifer Richie 
604 S. 15th Street 
Corsicana, TX 57110 

Joseph Richie 
13021 SE 26th Street 
Apt K202 
Belleview, W A 98005 

Thomas A. Judd & Ethel Judd 
128 North Hale 
Grantsville, UT 48029 

Estate of Kenneth B. Trujillo 
251 North 100 East 
Tooele, UT 84074 

Garlin R. Hawkins 
1757 South 400 East 
Orem, UT 84057 

Glenda N. Chrans 
PO Box 1689 
Vernal, UT 84078 

Iona Craner 
162 South 500 West 
Bringham City, UT 84302 

James W. Miller 
1536 Saltbrush Ridge Rd. 
Highlands Ranch, CO 80126 

Jerry N. Mascarenas 
175 North 100 West 
Tooele, UT 84074 

Suzanne Huffman 
PO Box 447 
Fort Duchesne, UT 84026 
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Estate of Edwin C. Gregson 
1081 Westwood Blvd. 
Los Angles, CA 90024 

Estate of Louise D. Young 
PO Box 309 
Midvale, UT 84047 

Garth J. Hawkins 
1757 South 400 East 
Orem, UT 84057 

Harold E. Hawkins 
c/o King Ranch 
Kingville, TX 78363 

J ames LeRoy Warr 
POBox 1858 
Roosevelt, UT 84066 

Janice Trujillo 
430 E 77th Dr. 
Denver, CO 80229 

Jon Lee Richie 
155 Osprey Cove Loop 
Myrtle Beach, SC 29588 

Venice Nielson Meacham 
PO Box 1597 
Roosevelt, UT 84066 



Julie Massey 
3022 West 500 South 
Vernal, UT 84078 

Larene S. Neal 
1620 Whittaker Rd. 
Crestwood, KY 40014 

Louis Fenno 
Allotment No. 687 MUNC 215 
c/o Bureau of Indian Affiars Unitah 
and Ouray Agency 
PO Box 130 
Fort Duchesne, UT 84026 

Michael McCarrell 
PO Box 100 
Vernal, UT 84078 

Nolan Massey 
1398 W 400 S 
Vernal, UT 84078 

Red River Royalties, Inc. 
PO Box 576 
Amarillo, TX 73402 

Slover Minerals, L.P. 
3614 Royal Rd 
Amarillo, TX 79109 

Tommy Fausett 
Rt. 1 Box 1034 
Roosevelt, UT 84066 

King Silver Coporation 
685 Escalante Dr. 
Saint George, UT 84790 

Larry L. Hawkins 
1757 South 400 East 
Orem, UT 84057 

Marry Ellen Morgan 
Rt. 1, Box 743 
LaJara, CO 81110 

Nadine Gillmore 
PO Box 130 
Oakley, UT 84055 

PEC Minerals LP 
14860 Montfort Dr 
Suite 209 
Dallas, TX 75254 

Richard and Laura Waldsmith 
746 South Central 
Los Angeles, CA 90021 

Spear Hubbard Wah-Po-Woo 
Allotment No. 687 MUNC 81 
c/o Bureau of Indian Affairs Unitah 
and Ouray Agency 
PO Box 13 
Fort Duchesne, UT 84026 

Twilla Rasmussen 
61 East Main Street 
Vernal, UT 84078 
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Lanore K Whiting 
1787 S. 40 W. 
Orem, UT 84058 

Lawrence Trujillo 
251 North 100 East 
Toole, UT 84074 

Marvin C. Hawkins 
Rt. 1, Box 743 
LaJara, CO 81110 

Nicki Keenan 
5910 Sandypine Ct. 
Spring, TX 77379 

William o. Nielson 
36 Roosevelt Ave. 
American Fork, UT 84003 

Richard K. Jennings 
4645 Portola Dr. 
Santa Cruz, CA 95062 

Thomas James Lee 
1618 Scenic Dr 
Modesto, CA 95355 

Yolanda Trujillo 
1301 West 41st 
North Little Rock, AR 72118 



Vickie Lynn Jacobson 
156 North 645 West 
Orem, UT 84057 

Black Stone Minerals Co., LP 
P.O. Box 201709 
Houston, TX 77216-1709 

Debra Horsley 
(no valid address disclosed) 

Estate of Steven Hullinger 
(no valid address disclosed) 

Walter Duncan Oil, LLC 
100 Park Avenue, Ste. 1204 
Oklahoma City, OK 73102 

Farmers National Company, Agent 
for INTRUST Bank, N.A., 
Trustee of the Charles Mattingly 
Family Trust dated 1123/85 
5110 S. Yale, Suite 400 
Tulsa, OK 74135 

Elva Stewart 
(no valid address disclosed) 

Frank Horsley 
(no valid address disclosed) 
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Brett Horsley 
(no valid address disclosed) 

Mary Losee 
(no valid address disclosed) 

Estate of Corrine E. West 
(no valid address disclosed) 

James Leonard Richie 
(no valid address disclosed) 



EXHIBIT "B" 

to that certain Supplemental Certificate of Service in Cause No. 197-013 dated 
October 27,2012 

Thomas O. Smith, Heir of Dorothy 
Smith 
6363 Mount Logan Way 
Taylorsville, UT 84129 

FMM:dc 
2141.0193 
248708 

June J. Anderson 
c/o Kihm Carter 
294 Whispering Pines Dr. 
Hope, ID 83836 

Lillian F. Smith, et al., Trustees 
c/o Menlo F. Smith 
14 Ballantrae Court 
St. Louis, MO 63131 



F I LED 
NOV 0 5 2012 

S6CRETARY. BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD PRODUCTION 
COMPANY FOR AN ORDER MODIFYING THE 
BOARD'S ORDERS ENTERED IN CAUSE NOS. 
139-8, 131-51 AND 139-90 TO ESTABLISH 
SPECIAL 1280-ACRE (OR SUBSTANTIAL 
EQUIVALENT) DRllLING UNITS FOR THE 
PRODUCTION OF OIL, GAS AND ASSOCIATED 
HYDROCARBONS FROM THE UTELAND BUTTE 
MEMBER OF THE LOWER GREEN RIVER 
FORMATION, COMPRISED OF SECTIONS 4 AND 
9, AND SECTIONS 15 AND 22, T3S, R2W, USM, 
SECTIONS 18 AND 19, T3S, R3W, USM, AND 
SECTIONS 1 AND 12, T3S, R4W, USM, 
RESPECTIVELY, DUCHESNE COUNTY, UTAH, 
AND TO ALLOW, ON A PILOT BASIS, THE 
DRILLING AND PRODUCTION OF UP TO FOUR 
(4) HORIZONTAL WELLS ON EACH SPECIAL 
DRILLING UNIT SO ESTABLISHED 

NOTICE OF CHANGE OF COUNSEL 
CONTACT INFORMATION 

Docket No. 2012 - 039 

Cause No. 139-98 

Frederick M. MacDonald, counsel of record for Petitioner Newfield Production Company 

("Newfield"), hereby respectfully provides notice of his change of law firm, the substitution and 

entry of said new law firm as counsel for Newfield in this cause, and his new contact information 

as follows: 

Frederick M. MacDonald, Esq. 
MacDonald & Miller Mineral Legal Services, PLLC 

7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 

Phone: (801) 676-0050 
Fax: (801) 676-0051 

E-Mail: Fred@macmillerlegal.com 



All future filings made in, and correspondence relating to, this Cause should be directed to the 

undersigned's attention at the address, fax number and/or e-mail address indicated immediately 

above. 

Respectfully submitted this 5th day of November, 2012. 

2000.01 

MACDONALD & MILLER MINERAL LEGAL 
SERVICES, PLLC 

rB~-~dddJ.~ " edel'ick M. Mac onald 

Attomeys for Petitioner Newfield Production 
Company 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

FILE D 
NOV 0 5 2012 

SECRETARY, BOARD OF 
OIL, GAS I MINING 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD PRODUCTION 
COMPANY FOR AN ORDER MODIFYING THE 
BOARD'S ORDERS ENTERED IN CAUSE NOS. 
139-8, 131-51 AND 139-90 TO ESTABLISH 
SPECIAL 1280-ACRE (OR SUBSTANTIAL 
EQUIVALENT) DRILLING UNITS FOR THE 
PRODUCTION OF OIL, GAS AND ASSOCIATED 
HYDROCARBONS FROM THE UTELAND BUTTE 
MEMBER OF THE LOWER GREEN RIVER 
FORMATION, COMPRISED OF SECTIONS 4 AND 
9, AND SECTIONS 15 AND 22, T3S, R2W, USM, 
SECTIONS 18 AND 19, T3S, R3W, USM, AND 
SECTIONS 1 AND 12, T3S, R4W, USM, 
RESPECTIVELY, DUCHESNE COUNTY, UTAH, 
AND TO ALLOW, ON A PILOT BASIS, THE 
DRILLING AND PRODUCTION OF UP TO FOUR 
(4) HORIZONTAL WELLS ON EACH SPECIAL 
DRILLING UNIT SO ESTABLISHED 

PETITIONER'S EXHIBITS 

Docket No. 2012 - 039 

Cause No. 139-98 

Pursuant to Utah Admin. Code Rule R641-105-500, Petitioner Newfield Production 

Company ("Newfield"), by and through its counsel of record, MacDonald & Miller Mineral Legal 

Services, PLLC, hereby respectfully submits the following exhibits intended to be offered into 

evidence in support of its Request for Agency Action ("RAA") at the December 5, 2012 hearing 

on this cause: 

EXHIBIT" A" - Newfield's witnesses' resumes (collectively 7 pages): 

• Laura B. Smith - Land Lead 
• Zac Gonsior - Geologist 
• Mike Jensen - Engineering Advisor 



EXHIBIT "B" -

EXHIBIT "C" -

EXHIBIT "D" -

EXHIBIT "E" -

EXHIBIT "F" -

EXHIBIT "G" -

EXHIBIT "H" -

EXHIBIT "I" -

EXHIBIT "J"-

EXHIBIT "K" -

EXHIBIT "L" -

EXHIBIT "M" -

EXHIBIT "N" -

EXHIBIT "0" -

EXHIBIT "P" -

EXHIBIT "Q" -

EXHIBIT "R" -

True and correct copy of the Board's Order entered in Cause Nos. 
139-90 (21 pages). 

Plat of Central Basin Area, with highlighted proposed pilot areas, 
and reflecting current well status (1 page). 

Plat of Central Basin Area, with highlighted proposed pilot areas, 
and reflecting off-setting drilling unit notification status (1 page). 

Plats of individual pilot areas, reflecting mineral ownership and 
working interest owner status of each (collectively 2 pages) 

Type Log for proposed Uteland Butte stratigraphic definition (1 
page). 

Uteland Butte Member Gross Isopach and Cross-Section A-A' 
Reference Plat (1 page). 

Geologic Cross-Section A-A' (West/East) (1 page). 

Uteland Butte Member Net Pay Determination_(l page). 

Uteland Butte Member Net Pay Isopach Map (1 page). 

Central Basin Maximum Stress Direction/Fracture Orientation 
(Rose Diagram) (1 page). 

Plat of Existing Central Basin Uteland Butte Member Horizontal 
Wells (1 page). 

Representative Horizontal Well Daily Production Plots 
(collectively 4 pages). 

Horizontal Well Rate vs. Time Type Curve (1 page). 

Horizontal Well Cumulative Production vs. Time Type Curve (1 
page). 

Horizontal Well Lateral Length Comparison (1 page). 

Current 3800' /640-acre Drilling Unit Horizontal Lateral Profile (1 
page). 

North/South (Heel/Toe) Set Back Illustration (1 page). 
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EXHIBIT "8" - Pilot Estimated Reserves and Drainage Calculations (1 page). 

EXHIBIT "T' - Four Horizontal Well per Drilling Unit/Internal Well Set Back 
Illustration (1 page). 

EXHIBIT "U" - CUlTently Planned Horizontal Wells for Pilot Areas (collectively 2 
pages). 

EXHmIT "V" - 640 and 1280-acre Uteland Butte Horizontal Drilling Unit 
Economic Analyses (collectively 2 pages). 

EXHIBIT "W" - True and COlTect copies of return receipts indicating receipt of a 
copy of the RAA by, or of the mailings of the RAA returned as 
undeliverable to, or of USPS inquiries as to the status of mailings 
of the RAA to, parties identified in the Original Certificate of 
Service dated October 17, 2012 and Supplemental Certificate of 
Service dated October 26, 2012 on file in this cause, as of 
November 4, 2012 (to be supplemented prior to hearing) 
(collectively 120 pages). 

Respectfully submitted this 5th day of November, 2012. 

2000.01 

MACDONALD & MILLER MINERAL LEGAL 
8ERVI E8, PLLC 

7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 
Telephone: (801) 676-0050 
Facsimile: (801) 676-0051 
E-Mail: Fred@macmillerlegal.com 
Attorneys for Petitioner Newfield Production 
Company 
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LAURA BAUER SMITH 
5200 South Beeler Court 

Greenwood Village, CO 80111 
(303) 221-3449 

SUMMARY 

Professional, self-motivated regional landman with 25 plus years of in-house experience in all phases of 
landwork concentrating in the Rocky Mountains, East Texas, Permian Basin and Mid-Continent regions. 

PROFESSIONAL EXPERIENCE 

LAND LEAD .................. '" ..... . .................... .. ... ......... ................. .. . ...... ... .... .. ........ 2011-present 

Newfield Exploration Company 

• Perform all lead landman responsibilities for the exploration and development of Newfield's 
Central Basin Area located in the Uinta Basin. 

SR. STAFF LANDMAN ... .. ......................................... .. .................................. ....... .................. 2001-2011 

EI Paso E&P Company. L.P. (Formerly Medicine Bow Operating Company and Ensign Operating Co.) 

Lead landman for EI Paso's Uinta Basin properties. Formerly responsible for Medicine Bow's 
and Ensign's East Texas, Mid-Continent and Permian Basin properties. Duties include 
negotiating and drafting exploration/joint venture agreements, operating agreements, lease 
purchase agreements, seismic options, and surface damage agreements; securing title and 
satisfying drilling requirements; evaluating opportunities; managing leasing programs, 
budgets, and land personnel work assignments; company relations representative for the Ute 
Indian Tribe. 

Coordinate the team's regulatory applications and proceedings as well as testify in hearings 
before the Railroad Commission of Texas, the Oklahoma Corporation Commission, the Utah 
Board of Oil, Gas and Mining and the New Mexico Oil Conservation Division. 

Facilitate the divestiture of non-core properties and the acquisition of new properties. 

LAND NEGOTIATOR ...... .. ..................... ....... ..... .......... .......................... .................................. 2000-2001 

AEC Oil & Gas (USA) Inc. 

• Successfully handled an aggressive joint venture program and supervised lease plays for 
multiple exploration programs located in Colorado and Wyoming during AEC's initial effort of 
establishing a presence in the United States. 

• Coordinated the preparation and distribution of filings to partners and applicable state and 
federal regulatory agencies in conjunction with exploratory activities. 

INDEPENDENT LANDMAN ...... ...... .... .. .... ............. ................ .. ....................... ...... .................. . 1999-2000 

• Consulting landman for Star Resources, LLC. 

EXHIBIT A 
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SENIOR LANDMAN ................................................................................................................. 1997-1999 

Ocean Energv Resources. Inc. (Formerly UMC Petroleum Corporation and Genera l Atlantic Resources. Inc.) 

• Conducted all landman responsibilities mentioned above for an aggressive, results-oriented 
Permian Basin exploration team focused in West Texas and Southeast New Mexico. 

• Facilitated company compliance with the Railroad Commission of Texas and the New Mexico 
Oil Conservation Division regulatory rules and regulations. 

• Supervised contract landmen's leasing assignments and special projects. 

SENIOR LANDMAN ... ..... ... .. .................... .. ..... .. ..... ... ............ .. ................................................. . 1993-1997 

Cody Energy. Inc. 

• Coordinated an aggressive horizontal drilling program in East Texas requiring the cost
sensitive management of numerous brokers and title attorneys. 

• Handled ailiandwork associated with daily activity and special projects in the State of Texas. 

• In addition to those agreements set forth above, negotiated and drafted numerous purchase 
and sale agreements. 

• Performed due diligence duties and coordinated departmental purchase/sale obligations for 
acquisitions and divestitures. 

SENIOR LANDMAN .............................................................................................................. , .. 1990-1993 

NICOR Oil & Gas Corporation 

• Performed all functions of Mid-Continent and Rocky Mountain landwork noted above. 

• Reviewed upcoming commission matters for possible impact on company assets. 

LANDMAN ........................................................................................................... 1988-1990,1984-1986 

Redstone Oil & Gas Companyl Resources Investment Corporation 

• Additional responsibilities included various gas marketing functions, including price and 
volume negotiation, review and monitoring of gas contracts, nominations, agency agreements, 
and gas balancing. 

• Properties primarily located Texas, Louisiana, Mid-Continent and Rocky Mountain regions. 

EDUCATION 

Bachelor of Science, Minerals Land Management 
University of Colorado, Boulder, Colorado 

PROFESSIONAL AFFILIATIONS 

Denver Association of Petroleum Landmen 
Permian Basin Landmen's Association 

EXPERT WITNESS TESTIMONY 

) Utah (Cause Nos. 139-84 and 139-90), New Mexico, Oklahoma and Wyoming 



Zac Gonsior 
Newfield Exploration Company 

1001 17th Street, Suite 2000 
Denver, CO 80202 

zgonsior@newfield.com 

PROFESSIONAL EXPERIENCE 
Geologist 
Newfield Exploration Company, Uinta Basin 2012 - Present 

Development geologist on the Central Basin asset in the Uinta Basin, Utah. 
Duties include executing a 3 rig horizontal drilling program targeting the Uteland 
Butte and assessing the geology of the Uteland Butte to optimize production and 
efficiencies in developing the oil and gas resource. 

District Geologist 2006 - 2012 
Chesapeake Energy, Rockies & Permian Districts 

Responsibilities within Rockies District included: 
Working exploration projects in the D-J and Powder River Basins to identify 
Cretaceous sandstone prospects. 
Collaborating with D-J Basin Niobrara development team to optimize well 
performance and increase production. 

Responsibilities within Permian District included: 
Working on drilling programs testing deep vertical Atoka and Marrow gas 
targets as well as horizontal tests of Bone Spring oil targets. 
Geosteering horizontal wells in thin sandstones and shales. 
Conducting an assessment of the Bone Spring geology to identify prospective 
play fairways to support a 3-4 rig drilling program (Bone Spring program 
increased oil production by ~ 12,000 bbls/day in first year of drilling). 
Collaborating with New Ventures group to generate and test a Barnett and 
Woodford shale prospect in the Delaware Basin in West Texas. 
Analyzing wells for recompletion potential and generating geologic exhibits 
for asset divestitures. 

Contract Geologist Summers 2003 and 2005 
Kennecott Exploration, Mid-Continent Nickel Program 

Conducted geologic prospecting including the collection of structural data, 
lithologic descriptions, and rock samples. Completed geologic and geotechnical 
core logging. Performed various types offield work, including soil sampling, 
surveying grids for geophysical and geochemistry studies, and determining drill 
site access. 



Student Research Assistant and Laboratory Technician 2001 - 2003 
Large Lake Observatory, University of Minnesota Duluth 

Conducted carbon and silica content, paleomagnetic, and water content analyses 
on sediment. Assisted in collecting water samples and sediment cores from Lake 
Superior and various lakes in Minnesota and prepared sediment cores for analysis. 
Conducted independent research on carbon deposition in Lake Superior. 
Designed. maps and prepared summary reports and graphs on sediment analysis. 

EDUCATION 
Oregon State University, Corvallis OR 
M.S. in Geology: 2006 
Minor: Earth Information Science and Technology 
GPA: 3.84/4.00 
Thesis: The timing and evolution of Cenozoic extensional normal faulting in the southern 

Tobin Range, central Nevada 

University of Minnesota, Duluth MN 
Magna cum Laude 
B.S. in Geology, B.A. in Geography: 2003 
GPA: 3.74/4.00 
Undergraduate research: Carbon deposition in post-glacial sediment in Lake Superior 

PROFFESIONAL ASSOCIATIONS 
American Association of Petroleum Geologists 
Rocky Mountain Association of Geologist 

PUBLICATION 
Gonsior and Dilles, 2008, Timing and evolution of Cenozoic extensional normal 
faulting and magmatism in the southern Tobin Range, Nevada: Geopshere, v. 4, 
no.4,p.687-712 



MIKE JENSEN 
303-412-7392 

mjensen@newfield.com 
1001 1 th st. Suite 2000, Denver, Colorado 80202 

SUMMARY 

Registered professional engineer with over 30 years of diversified petroleum engineering experience 
primarily in the Rocky Mountain and Mid-Continent areas of the USA. Approximately 50% of experience 
base in reservoir engineering and acquisition evaluation with the remaining 50% in operations 
(production, completion and drilling). 

BUSINESS EXPERIENCE 

NEWFIELD EXPLORATION COMPANY, Denver, Colorado 
8/2004-Present 

Engineering Advisor- Provide reservoir and operations support for Newfield's Uinta Basin 
properties which include the "Central Basin Area" and Greater Monument Butte Unit and surrounding 
areas. Performed studies and acquisition evaluations of Uinta basin properties including Bluebell -
Altamont field, "Central Basin" lands and adjacent areas. 

Uinta Basin Team Lead - Working lead of a professional group (engineers, geologists & 
landmen) directing the development and exploitation Newfield's Uinta Basin properties which included 
the large Monument Butte Field, an active gas play (Mancos & Mesa Verde formations) beneath 
Monument Butte Field and a separate active 8000' oil play(Horseshoe Bend Field). Primary 
responsibilities included reservoir engineering functions of generating type curves, performing reserve 
and drainage studies, prospect evaluation and acquisition evaluation. Worked as part of a team to form a 
single consolidated waterflood unit of over 100,000 acres which previously consisted of 27 individual 
units and over 40,000 acres of non-unitized lands. Performed and coordinated quarterly and YE reserve 
process which included supervising a small staff of reservoir engineers and technicians and working 
directly with third party reserve consultants. As both Operations Manager and Uinta Team Lead, I also 
performed the role as budget coordinator for the Uinta Basin with investments totaling in excess of 1 
billion dollars over a 5 % year period. 

Rocky Mountain Operations Manager- Worked with large field staff and directed operations of 
Newfield's Rocky Mountain properties of a large water flood (Monument Butte Field) in the Uintah Basin. 
During tenure as operations manager, production in Monument Butte field increased from 7,000 BOPD to 
over 17,000 BOPD and operated well count increased from 800 wells to over 1700 (500 injectors) wells 
through an active 4-5 drilling rig and 1-3 re-completion rig program. In addition, in mid-2007, Newfield 
acquired Stone Energy's Rocky Mountain properties in Montana, North Dakota, Utah and Wyoming. As 
operations manager I played a significant role in the evaluation of this 575 MM$ acquisition and 
supervised and directed the assimilation and operational exploitation of these properties. The Stone 
properties had a gross operated production of 7000 BOEPD and development included an active 2 rig 
Bakken drilling program in the Williston Basin and a 1 rig program on the Pinedale Anticline. 

Rockies East Asset Lead - Supervised a team of reservoir engineers, geologists and technicians 
directing the development of Newfield's Williston Basin and Pinedale properties. 

INLAND OIL and GAS COMPANY, Denver Colorado 9/2003 - 8/2004 
Engineering Manager - Designed completions, re-completions and production enhancements for 

Inland's Monument Butte Field and coordinated YE and quarterly reserve process for these properties. 
Evaluated and acquired approximately 10 MM$ of properties and interests in Uinta Basin Properties. 
Played a large role in the marketing of Inland Oil and Gas from both an operational and reservoir 
engineering standpoint resulting in the sale of Inland to Newfield Exploration Company for 575 MM$. 
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ENSIGN OIL AND GAS COMPANY, Denver Colorado 9/2001 - 9/2003 
Senior Engineer- Production and reservoir engineer for Mid-Continent and Rocky Mountain areas 

working with production superintendent and production foreman to complete, re-complete and enhance 
production on a diverse group of oil and gas wells. Performed field studies on several fields resulting in 
the implementation of large operational and development changes which reduced costs, increased 
reserves and maximized production. 

WESTPORT OIL AND GAS COMPANY, Denver, Colorado 9/1997 - 9/2001 
Williston Basin Operations Manager - Developed and directed (through daily contact with drilling 

consultants, production superintendent and production foreman) all Williston Basin drilling, well work and 
production activities. A highlight was my direct design and implementation of a short radius horizontal 
drilling program in the Mission Canyon formation of Wiley Field water flood (NE Williston Basin) which 
resulted in an increase of production from 500 BOPD to over 5000 BOPD. 

OCEAN ENERGY, Denver, Colorado 8/1996 - 9/1997 
Senior Engineer- Reservoir engineer for Mid-Continent properties recommending development 

plans, workover and re-completion opportunities and performing reserve and economic evaluation of 
these opportunities. 

NORTH AMERICAN RESOURCES, Denver, Colorado 9/1994 - 8/1996 
Senior Project Engineer - Unitized a large waterflood in Finney County, Kansas (Stewart Field) 

and then designed and worked with production superintendent to install this very successful waterflood. 
Installation included state of the art automation and monitoring equipment that aided in reducing 
manpower while increasing reservoir surveillance. 

TIPPERARY OIL AND GAS CORPORATION, Denver, Colorado 10/1993 - 9/1994 
Senior Engineer - Production and reservoir engineer for what was primarily Williston Basin 

operated properties where I designed numerous re-completions and production enhancements and 
implemented these jobs working with our production foreman. 

NICOR OIL AND GAS CORPORATION, Denver, Colorado 10/1989 - 10/1993 
Senior Engineer- Production and reservoir engineer for the Mid-Continent area responsible for 

production optimization of existing wells, expense reduction, reserve and economic evaluation and 
working as part of a professional team to develop, propose and design drilling and re-completion 
projects. This included preparing cost estimates, predicting economic results preparing procedures and 
working closely with field personnel to implement these projects. 

CONTINENTAL RESOURCES, Enid, Oklahoma 6/1985 - 10/1989 
Petroleum Engineer- Developed recommendations and procedures for drilling prospects, 

completions and remedial workovers. Performed on site supervision of completions, workovers, drilling, 
including directional drilling, drill stem tests, coring, running and cementing casing, squeeze jobs, frac 
jobs and fishing jobs. Assisted VP of operations, production foreman and office personnel in the 
operation of over 400 oil and gas wells including regulatory filings, expense reductions, production 
optimization and working interest owner inquiries. Extensive acquisition evaluation from both a reserve 
and operational point of view of a diverse range of properties primarily in Oklahoma. 

PETRO-LEWIS CORPORATION, Minot, NO., Billings, MT., OKC, OK., Denver 5/1981 - 6/1985 
Production Foreman - Supervised 11 pumpers in the day-day operations of 100 oil and gas wells 

in the western half of North Dakota. On site supervision of completions, workovers and construction. 
Staff Engineer-Involved with several Montana oil field unitization proceedings and designs of 

waterflood installations. 
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EDUCATION 

B.S Petroleum Engineering, 1981, Montana College of Mineral Science and Technology, GPA 3.5 

LlCENSESIORGANIZATIONS 

Registered Professional Engineer - Oklahoma PE #14421 (1986) 
Society of Professional Evaluation Engineers (SPEE) 

Society of Petroleum Engineers (SPE) 
Tau Beta Pi, National Engineering fraternity 

PUBLICATIONS 

Mike Jensen, North American Resources Company, Rodney R. Reynolds, G Paul Willhite, 
Tertiary Oil Recovery Project 

"Implementation and Monitoring of the Stewart Field Waterflood" 
Proceedings of the Twelfth Oil Recovery Conference 

March 19-20, 1997, Wichita, Kansas 

Hitesh Moran, SPE, ICF Resources, Per Burchardt, SPE, Norstar Petroleum Inc., G Paul Willhite, SPE 
and Rodney R Reynolds, SPE, Tertiary Oil Recovery Project, and Mike Jensen, SPE, 

North American Resources Co. 
"Evaluating Waterflood Potential in a Morrow Sandstone Reservoir" 

Society of Petroleum Engineers Paper # 35386 
April 1996 

STATE REGULATORY AGENCY EXPERT ENGINEERING WITNESS TESTIMONY 

Utah (Cause #s 213-11,225-08, 139-90, 139-96), North Dakota, Montana, Wyoming, Colorado, 
Oklahoma, Texas, Kansas 



-FILED 
MAY 0 9 2012 

S6CRETARY. BOARD OF 
Ofl, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA TIER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD 
PRODUCTION COMPANY FOR AN ORDER 
EXTENDING THE BOARD'S ORDERS 
ENTERED IN CAUSE NOS. 139-8 AND 139-84 
TO ESTABLISH SECTIONAL DRILLING 
UNITS AND AUTHORIZE UP TO FOUR 
PRODUCING WELLS (WHETHER ALL 
VERTICAL, ALL HORIZONTAL, OR A 
COMBlNA TION OF BOTH) PER SECTIONAL 
DRILLING UNIT SO . ESTABLISHED OR 
PREVIOUSLY ESTABLISHED FOR THE 
PRODUCTION OF OIL, GAS AND 
ASSOCIATED HYDROCARBONS FROM THE 
LOWER GREEN RIVER AND WASATCH 
FORMATIONS UNDERLYING THE 
"CENTRAL BASIN AREA," COMPRISED OF 
VARIOUS SECTIONS WITHIN TOWNSHIPS 2 
SOUTH, RANGES 1 THROUGH 4 WEST, USM, 
3 SOUTH, RANGES 1 THROUGH 4 WEST, 
USM, AND 4 SOUTH, RANGES 3 AND 4 
WEST, USM, DUCHESNE AND UINTAH 
COUNTIES, UTAH 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW AND 

ORDER 

Docket No. 2012-013 

Cause No. 139-90 

This Cause came on for hearing before the Utah Board of Oil, Gas and Mining 

(the "Board") on Wednesday, April 25, 2012, at approximately 10:30 a.m., in the 

Commission Chambers of the Sevier County Administration Building in Richfield. The 

following Board members were present and participated at the .hearing: Chairman James 

T. Jensen, Ruland J. Gill, Jr., Jake Y. Harouny, Kelly L. Payne, Carl F. Kendel and Chris 

D. Hansen. Board Member Jean Semborski was unable to attend. The Board was 

represented by Michael S. Johnson, Esq.," Assistant Attorney General. 

EXHIBIT B 



Testifying on behalf of Petitioner Newfield Production Company ("Newfield") 

were Laura Smith - Land Lead, Steve Adams - Asset Team Lead - Geology, and Mike 

Jensen - Engineering Advisor. Said witnesses were recognized by the Board as experts 

in petroleum land management, geology and petroleum engineering, ,respectively, for 

purposes of this Cause. Frederick M. MacDonald, Esq., of and for Beatty & Wozniak, 

P.C., appeared as attorney for Newfield. 

The Division of Oil, Gas and Mining (the "Division") did not file a staff 

memorandum in this Cause but nevertheless participated in the hearing. Dustin Doucet, 

Petroleum Engineer, asked ·questions on the Division's behalf. Emily Lewis, Esq., 

Assistant Attorney General, appeared as attorney for the Division. At the conclusion of 

Newfield's presentation-in-chief, the Division expressed its support for the granting of 

Newfield's Request for Agency Action dated March 8, 2012, as modified by 

Modification filed April 9, 20 12 (collectively the "Request"), as conformed to the 

testimony and other evidence provided at the hearing, 

On April 9, 2012, Ms. Jeanne S. Cox, a ranch operator of the surface and an owner 

of oil and gas interests within Section 3, Township 2 South, Range 3 West, USM, filed a 

letter with the Board not objecting to the Request, but instead outlining her concerns on 

the impact of oil and gas operations upon currently producing agricultural lands. Ms. 

Cox did not make an appearance at the hearing. 
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On Apri112, 2012, Bill Barrett Corporation ("BBC)) and El Paso E&P Company, 

L.P. ('lEI Paso"), working interest owners and operators within the lands. relevant to the 

Request, filed letters with the Board expressing their respective support for the granting 

of the Request. Similarly, on April 13, 2012) Ute Energy Upstream Holdings LLC ("Ute 

Energy"), a working interest owner within the lands relevant to the Request, filed a letter 

with the Board expressing its support for the granting of the Request. Neither BBC, EI 

Paso nor Ute Energy made an appearance at the hearing. 

On April 23, 2012, the Vernal District Office of the United States Bureau of Land 

Management ("BLM"), acting in its trust capacity on behalf of the Ute Indian Tribe and 

Indian Allottees and as advisor to the Bureau of Indian Affairs, Uintah & Ouray Agency 

("BIA"), filed a letter with the Board Secretary expressing its support for the granting of 

the Request. No BLM representative made an appearance at the hearing. 

At the conclusion of Newfield's presentation-in-chief and the Division's 

statement, the Board invited and received statements from Bruce Dart, a surface and oil 

and gas owner within the lands relevant to the Request, and from Gordon Moon, 

individually as a surface and oil and gas owner within the lands relevant to the Request, 

and on behalf of the Utah Royalty Owners Association. 

No other party filed a response to the Request and no other party appeared or 

participated at the hearing. 
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The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following findings of fact, conclusions of law and order in this Cause. 

FINDINGS OF FACT 

1. Newfield is a Texas corporation with its principal place of business for 

Rocky Mountain operations in Denver, Colorado. Newfield is duly qualified to conduct 

business in the State of Utah, and is fully and appropriately bonded with all relevant 

Federal, Indian and State of Utah agencies. 

2. By Order entered on August 11, 1971 in Cause No. 131-14 (the "131-14 

Order"), the Board established sectional (640-acre or substantial equivalent) drilling units 

for the production of oil, gas and associated hydrocarbons from the Lower Green River 

and Wasatch formations, defined as follows: 

that interval below the stratigraphic equivalent of 9,600 feet 
depth in the "E" Log of the Carter #2 Bluebell well located in 
the SWY4NWY4, Section 3, Township I South, Range 2 West, 
U.S.M. (which equivalence is the depth 9,530 feet of the SP 
curve, Dual Induction Log, run March 15, 1968, in the 
Chevron #1 Blanchard well located in the NWY4SEY4 of said 
[Section 3]), to the base of the Green River-Wasatch 
formations, 

for the following Duchesne and Uintah County lands: 

Township 2 South, Range 1 West, USM 

Sections 19,25 and 27-36 inclusive 
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The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following findings of fact, conclusions of law and order in this Cause. 

FINDINGS OF FACT 

1. Newfield is a Texas corporation with its principal place of business for 

Rocky Mountain operations in Denver, Colorado. Newfield is duly qualified to conduct 

business in the State of Utah, and is fully and appropriately bonded with all relevant 

Federal, Indian and State of Utah agencies. 

2. By Order entered on August 11, 1971 in Cause No. 131-14 (the "131-14 

Order"), the Board established sectional (640-acre or substantial equivalent) drilling units 

for the production of oil, gas and associated hydrocarbons from the Lower Green River 

and Wasatch formations, defined as follows: 

that interval below the stratigraphic equivalent of 9,600 feet 
depth in the "E" Log of the Carter #2 Bluebell well located in 
the SWY4NWY4, Section 3, Township 1 South, Range 2 West, 
V.S.M. (which equivalence is the depth 9,530 feet of the SP 
curve, Dual Induction Log, run March 15, 1968, in the 
Chevron #1 Blanchard well located in the NWY4SEY4 of said 
[Section 3]), to the base of the Green River-Wasatch 
formations, 

for the following Duchesne and Uintah County lands: 

Township 2 South, Range 1 West, USM 

Sections 19,25 and 27-36 inclusive 
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Township 2 South. Range 2 West. USM 

Sections 20-36 inclusive 

Township 2 South. Ranlle 3 West, USM 

Sections 25-28 and 33-36 inclusive 

(the "131-14 Lands"), and ruled only one well may produce on each such unit so 

established, which must be located no closer than 1,320 feet from the exterior boundary 

of any governmental section; provided, that an exception to said 1,320-foot limitation 

may be granted administratively without a hearing where a topographical exception is 

deemed necessary; 

3. By Order entered on September 20, 1972 in Cause No. 139-8 (the "139-8 

Order"), the Board established sectional (640-acre or substantial equivalent) drilling units 

for the production of oil, gas and associated hydrocarbons from the Lower Green River-

Wasatch fonnations, defined as follows: 

the interval from the top of the Lower Green River formation 
(TGR3 marker) to the base of the Green River-Wasatch 
formations (top of Cretaceous), which base is defined as the 
stratigraphic equivalent of the Dual Induction Log depths of 
16,720 feet in the Shell-Ute 1-18B5 well located in the 
SY;NE'14 of Section 18, Township 2 South, Range 5 West, 
U.S.M., and 16,970 feet in the Shell-Brotherson I-11B4 well 
located in the SY2NEY4 of Section 11, Township 2 South, 
Range 4 West, U.S.M., 

for the following Duchesne County lands: 
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Township 2 South, Range 3 West, USM 

Sections 29-32 inclusive 

Township 2 South, Range 4 West, USM 

Sections 34-36 inclusive 

Township 3 South. Range 3 West. USM 

Sections 5-8, 17-20 and 29-32 inclusive 

Township 3 South, Range 4 West, USM 

Sections 1-36 inclusive 

Township 4 South, Range 3 West. USM 

Sections 5 and 6 inclusive 

Township 4 South, Range 4 West, USM 

Sections 1-6 inclusive 

(the "139-8 Lands"), and ruled only one well may produce on each such unit so 

established, which must be located in the center of the NE Y4 with a tolerance of 660 feet 

in any direction; provided that an exception to said tolerance may be granted 

administratively without a hearing where a topographical exception is deemed needed. , 

4. By Order entered on October 27, 1983 in Cause No. 131-51 (the "131-51 

Order"), the Board extended application of the 131-14 Order to the following Duchesne 

County lands: 
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(the "131-51 Lands"). 

Township 3 South, Range 1 West, USM 

Sections 4-9 and 16-18 inclusive 

Township 3 South, Range 2 West. USM 

Sections 1-3 and 10-15 inclusive 

5. The following Duchesne and Uintah County lands are not currently subject 

to any order of the Board establishing drilling units for Lower Green River and Wasatch 

formation production: 

Township 3 South, Range 1 West, USM 

Sections 1-3, 10-15 and 19-36 inclusive 

Township 3 South, Range 2 West, USM 

Sections 4-9 and 16-36 inclusive 

Township 3 South, Range 3 West, USM 

Sections 1-4,9-16,21-28 and 33-36 inclusive 

(the "139-8 Extension Lands"). Instead, they are currently only subject to the Board~s 

and Division's general operational rules, including the general well siting rule (Utah 

Admin. Code Rule R649-3-2). 

6. The 131-14, 13 9-8 and 131-51 Lands are collectively hereinafter referred to 

as the "Existing Spaced Lands." The 139-8 Extension Lands and the Existing Spaced 

Lands are collectively hereinafter referred to as the "Subject Lands," and comprise the 

lands within what Newfield has designated its "Central Basin Area." 
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7. By Order entered on April 17, 1985 in Cause No. 139-42 (the "139-42 

Order"), the Board modified the 131-14 and 139-8 Orders, among other orders, but not 

the 131-51 Order, to provide that additional Lower Green River-Wasatch wells may be 

drilled, completed, and produced on the established drilling units to a density of no 

greater than two producing wells in each unit comprising a section. Additional wells may 

be drilled at the option of the operator of the unit based upon geologic and engineering 

data for that unit which will justify an additional well in order to recover oil, provided 

that said operator would have a reasonable opportunity to recover costs of drilling, 

completing, producing and operating a well plus a reasonable profit. Any additional well 

must be located at least. 1,320 feet from an existing well in the unit and not closer than 

660 feet from the exterior boundary of the unit, and no two wells may be drilled in the 

same quarter section. 

8. By Order entered December 31, 2008 in Cause No. 139-84 (the "139-84 

Order"), the Board further modified the 131-14, 139-8 and 139-42 Orders, among many 

other orders applicable to the greater AltamontIBluebell fields, but not the 131-51 Order, 

and only as relating to lands other than the Existing Spaced Lands, to allow up to four (4) 

producing Lower Green River-Wasatch wells upon each drilling unit established under 

said orders, to be drilled at the option of the operator and with the operator's full 

discretion as to the development of the hydrocarbon resources; provided that each 

additional well shall be no closer than 1,320 feet from an existing unit well completed in 
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and producing from the formations and no closer than 660 feet from the drilling unit 

boundary (in essence, eliminating any first well siting requirement under the applicable 

existing order). The Board did not specifically address whether the authorized wells are 

to be just vertical/deviated wells or may also include horizontal wells. 

9. The mineral estate underlying the Subject Lands is primarily fee (privately) 

and Indian (both Tribal and Allotted) owned, with scattered Federal and State of Utah 

owned parcels. The Lower Green River and Wasatch formation oil~ gas and associated 

hydrocarbons are in large part under lease to, or subject to exploration and development 

agreements with, Newfield. 

10. As relating to the Lower Green River and Wasatch formations, the Board, 

in the 139-84 Order, expressly found: 

a) [P]roduction occurs from multiple, generally low-matrix porosity, 
thin-bedded sandstones, forming a highly complex series of isolated 
and discontinuous beds that are randomly distributed vertically over 
a several thousand-foot interval. Normally, the productive beds are 
separate and distinct and not in communication with each other 
[Findings of Fact No. 15]; 

b) [M]any of the productive beds are not correlatable from well to well 
and will not afford communication between wells within several 
hWldred feet of one another [Findings of Fact No. 16]; 

c) [E]vidence from mudweights, pressure data, well logs, and 
production data show virgin and near virgin zones exist and reserves 
that otherwise would not be produced will be recovered by the 
drilling, completion and production of third and fourth wells 
[Findings of Fact No. 21]; and 
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d) The drilling of increased density wells under existing orders within 
[the area subject to the 139-84 Order] demonstrates: 

• Second wells have recovered in excess of 55 MMBOE of 
incremental oil to date; 

• Second and third wells drilled discovered incremental oil in 
new reservoirs not intersected by earlier wells; 

• Second and third wells do not drain the reserves in the drilling 
units and are nearing the end of their economic lives; 

• The average well drainage area [for the area subj ect to the 
139-84 Order] is approximately 160 acres; 

• Some of the reservoirs intersected by second and third wells 
do communicate with the earlier wells drilled, but also 
encountered incremental reserves (new reservoirs) that have 
not been previously encountered and produced; 

• Despite some pressure communication between increased 
density wells with first and subsequent wells in [sic, a] 
section, there is not overall production interference or 
production acceleration between wells; and 

• Production from second, third, and even fourth wells in 
section did not adversely affect production in the first and 
other pre-existing wells producing from the [Lower Green 
River and Wasatch formations] in the drilling units. 

[Findings of Fact No. 22]. 

In addition, the Board expressly made the following conclusions oflaw: 

a) The 640-acre drilling units shall remain a unifonn size and shape ... 
and confonn to the predominant pattern in the area established by 
the [139-42 Order] .... [Conclusion of Law No.5]; and 
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b) An order authorizing the drilling of additional wells, up to four wells 
in the established drilling units at the option of the operator, ... will 
promote the public interest, economically increase ultimate 
maximum recovery, prevent waste, protect correlative rights of all 
owners, and avoid the drilling of unnecessary wells [Conclusion of 
Law No. 7]. 

11. By Order entered on December 6, 2011 in Cause No. 139-87, the Board 

extended application of the 139-8 and 139-84 Orders to lands either previously subject to 

the l39-8 Order but not subject to the 139-84 Order, or lands previously unspaced, 

located in Townships 3 and 4 South, Ranges 5 and 7 West, USM, referred to as the "Lake 

Canyon" area, portions of which are directly adjacent to the Subject Lands. The Board 

expressly stated the authorized four (4) wells on the sectional Lower Green River-

Wasatch drilling units could be all vertical, all horizontal or a combination of both. 

12. The testimony and exhibits received into evidence in Cause Nos. 139-84 

and 139-87, and in this Cause, reflect that, as relevant to the Lower Green River and 

Wasatch formations underlying the Subject Lands: 

a) GeologIc and reservoir characteristics of the Lower Green River
Wasatch formations as underlying the Subject Lands are similar and 
analogous to the adjacent AltamontlBluebelllands already subject to 
the 139-84 and 139-87 Orders; 

b) Geologic and engineering information from the initial wells drilled 
demonstrate that the recoverable oil and gas will not be effectively 
drained in a 640-acre drilling unit by one (l) or two (2) wells and an 
addition of up to four (4) wells per section will tap into smaller 
productive reservoirs that have geologic and engineering 
characteristics that prevent one or two wells from draining those 
resources; 
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c) Many of the productive reservoirs that are drilled do not correlate 
well from well to well. This geologic characteristic prevents 
communication between wells at intervals as small as less than 1,000 
feet; 

d) The reservoir permeability and nature of the fracture components of 
the reservoir reduces the effect of communication with the sand that 
do correlate and does not allow for efficient drainage of the 
hydrocarbon resource; 

e) Production data and geologic calculations demonstrate that one or 
two wells per section do not effectively drain the reservoir and 
recoverable hydrocarbons can be recovered with up to four wells per 
section; 

f) After more than 35 years of production from these lands and 
adjacent lands, newly drilled wells are finding reservoir pressures 
similar to the offsetting wells and sometimes higher than the 
offsetting wells demonstrating the potential for additional recovery 
of hydrocarbons in a section; 

g) Separate and distinct reservoirs will be found with additional wells 
drilled in the field and hydrocarbons recovered from new wells can 
not be recovered with the existing wells in the field; 

h) The current orders and rules applicable to the [all of the lands which 
were the subject of the Cause] allow for operators to shut-in and 
plug existing wells in the field with potential resources . that may not 
be recovered in order to drill new wells that have higher potential. 
Waiting for the existing wells to deplete causes economic waste and 
higher operating expenses which will reduce the ultimate recovery of 
the hydrocarbons. Surface facilities deteriorate, gas gathering 
systems are tmder utilized and run less efficiently, and overall 
production operating expenses are higher reducing the effective 
productive life or the field and reduces ultimate recovery; and 

i) In some areas of the field based . on geologic, engineering and 
economic factors additional drilling with up to four wells per section 
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will not cause unnecessary wells to be drilled and will allow 
additional hydrocarbons to be economically produced that would 
otherwise not be recovered. 

13. The following Newfield operated wells, located on the following 139-8 

Extension Lands, currently produce from the Lower Green River-Wasatch formations: 

Well Name 

Kettle 1-10-3-1 

Lamb 1-19-3-1 

Lamb 12-20-3-1 

Miles 15-8-3-2 

Padilla 1-18-3-2 

Giles 1-19-3-2 

Bar F 1-20-3-2 

O. N. Moon 1-27-3-2 

Location 

T3S, RIW. USM 
Sec. 10: SWY-.SEY-. 

T3S, RIW, USM 
Sec. 19: NW~NWY-. 

T3S, Rl W, USM 
Sec. 20: NWYlSWY-. 

T3S,R2W, USM 
Sec. 8: S WYlSE Y-. 

T3S. R2W, USM 
Sec. 18: NE'I4NEYI 

T3S, R2W, USM 
Sec. 19: NEY-.NE~ 

T3S.R2W. USM 
Sec. 20: SE'I4SE'14 

T3S.R2W. USM 
Sec. 27: SWY-.NEY-. 

13 

Date of First 
Production 

10/21110 

8/21111 

11121/11 

10/11/11 

12/2/11 

2/24111 

3/2311 0 (LGRI 
Wasatch 

recompletion) 

11/6110 



Abbott 3-29-3-2 

LH Trust 3A-30-3-2 

Murphy 2-31-3-2 

Evans 1-4-3-3 

T3S, R2W, USM 
Sec. 29: NEY4NWY4 

T3S, R2W. USM 
Sec. 30: NEY4NW~ 

T3S, R2W, USM 
Sec. 31: NWY4NE~ 

T3S, R3W, USM 
Sec. 4: SWY4NWY4 

12/21/11 

2/14112 

10/2/11 

4/21/10 

Although sectional drilling units had not yet formally been established by the Board 

inclusive of these lands, all of the leases within the respective sections upon which these 

wells are located have already been voluntarily pooled/communitized on a sectional 

basis. As a consequence, production from such wells has been and still is being allocated 

to all production interest owners within the section pro-rata. 

14. In addition, since the filing of the Request, Newfield has drilled the 

following two wells within Section 21 of Township 3 South, Range 2 West, USM: 

Alzada 11-21-3-2W 
(vertical) 

Thome 4-21-3-2WH 
(horizontal) 

Location 

NEY4SWY4 

NWY4NW~ (SHL) 
SW~SW~ (BHL) 

Date of First Prod. 

417112 

still awaiting 
completion as of 
the date of the 

hearing 

The Alzada well has not been completed in the Uteland Butte member of the Lower 

Green River formation, but the Thorne well horizontal lateral has been drilled through 
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and will be completed for production in said Uteland Butte member. However, the oil 

and gas ownership in Section 21 is divided Indian and fee, and will require a 

communitization agreement to create a confonning sectional proration unit. Retroactive 

sectional spacing of said Section 21 to April 7, 2012, the date of first production for the 

Alzada well, is therefore fair, reasonable and just under the circumstances. 

15. Based on the testimony given at the hearing, it appears at least four (4) 

wells per section, whether all vertical or all horizontal, or a combination of both, are 

required to rec~ver Lower Green River-Wasatch resources from the Subject Lands. 

16. A copy of the Request was mailed, postage pre-paid, certified with return 

receipt requested, and properly addressed to all mineral, leasehold and production interest 

owners in the 139-8 Extension Lands, to all working interest owners and operators 

including unleased owners, in the remaining Subject Lands, and to the Utah School of 

Institutional Trust Land Administration ("TLA"), the Utah Division of Forestry, Fire and 

State Lands ("DFFSL"), the BIA and to the Utah State and Vernal Field Offices of the 

BLM. The mailings were sent to said parties at their last addresses disclosed by the 

relevant TLA, DFFSL, BIA, BLM and Duchesne and Uintah County realty records. 

17. Notice of the filing of the Request and of the hearing thereon was duly 

published in the Salt Lake Tribune and the Deseret Morning News on April 8, 2012 and 

in the Uintah Basin Standard on April 3 and 10, 2012, and in the Vernal Express on April 

4 and 11,2012. 
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18. The vote of the Board members present and participating in the hearing on 

this Cause was unanimous (6-0) in favor of granting the Request. 

CONCLUSIONS OF LAW 

1. Due and regular notice of the time, place and purpose of the hearing was 

properly given to all parties whose legally protected interests are affected by the Request 

in the fonn and manner as required by law and the rules and regulations of the Board and 

Division. 

2. The Board has jurisdiction over all matters covered by the Request and all 

interested parties therein, and has the power and authority to render the order herein set 

forth pursuant to Utah Code Ann. §§40-6-5(3)(b) and 40-6-6. 

3. The Lower Green River-Wasatch formations, as defined in the 139-8 Order, 

as underlying the 139-8 Extension Lands constitute a "common source of supply" as that 

phrase is defmed in Utah Code Ann. §40-6-2(l8). 

4. Extension of the 139-8 Order to establish consistent and conforming 

sectional drilling units for the 139-8 Extension Lands is therefore appropriate, just and 

reasonable under the circumstances. 

5. Extension of the 139-84 Order to the Subject Lands, with the additional 

clarification that the authorized four (4) wells may be either all vertical, all horizontal, or 

a combination of both, will allow for unifonn and consistent development of the Lower 
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Green River-Wasatch oil, gas and associated hydrocarbons and is therefore appropriate, 

just and reasonable under the circumstances. 

6. Granting the requested relief will not adversely impact the existing 

voluntary contractual production allocation as outlined in Findings of Fact No. 13 above. 

In fact, the granted relief will simply confirm and justify the basis for such allocation. 

7. Utah Admin Code Rule R649-3-2(6) establishes sectional "temporary 

spacing units" for horizontal wells, but the definition of "temporary spacing units" 

contained in Utah Admin Code Rule R649-3-1 expressly provides that "[a] temporary 

spacing unit shall not be a drilling unit as provided for in U.C.A. 40-6-6, Drilling Units, 

and does not provide a basis for pooling the interest therein as does a drilling unit." 

Therefore, an order establishing "permanent" sectional drilling units is required to allow 

confonning sectional communitization as relating to the authorized horizontal wells in 

accordance with Federal regulations, guidelines and practice and to protect correlative 

rights. 

8. Federal regulations, guidelines and practice require communitization 

agreements to be effective no later than the date of first production. As a consequence, 

retroactive spacing of Section 21 of Township 3 South, Range 2 West, USM, to April 7, 

2012, the date of first production of the Alzada 11·21-3-2W well, is required and 

appropriate under the circumstances. 
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9. The relief granted hereby will result in consistent and orderly development 

and the greatest recovery of oil, gas and associated hydrocarbons from the Lower Green 

River-Wasatch formations underlying the Subject Lands, prevent waste and adequately 

protect the correlative rights of all affected parties. 

10. Newfield has sustained its burden of proof, demonstrated good cause, and 

satisfied all legal requirements for the granting of the Request. 

ORDER 

Based upon the Request, testimony and evidence submitted, and the fmdings of 

fact and conclusions of law stated above, the Board hereby orders: 

1. The Request in this cause is granted. 

2. Application of the 139-8 Order is hereby extended to effectively establish 

sectional (640-acre or substantial equivalent) drilling units for the production of oil, gas 

and associated hydrocarbons from the Lower Green River and Wasatch formations, as 

defined in said Order, for the 139-8 Extension Lands described above. 

3. Application of the 139-84 Order is hereby extended to all of the Subject 

Lands to allow up to four (4) producing Lower Green River-Wasatch wells, whether all 

vertical, all horizontal, or a combination of both, upon the sectional drilling units so 

established for the 139-8 Extension Lands, as well as the existing sectional drilling units 

for the Existing Spaced Lands described above, subject to the same off-set limitations set 
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forth in the 139-84 Order, and with no additional specific quarter section location 

requirements for the first well upon such units. 

4. As to Section 21 of Township 3 South, Range 2 West, USM, application of 

the 139-8 and 139-84 Orders shall be retroactively effective as of April 7, 2012. 

5. All existing producing wells located on the Subject Lands are hereby 

declared to be at legal locations notwithstanding the relief granted herein. 

6. All sectional drilling units established and/or modified herein are declared 

to be "permanent" for purposes of any authorized horizontal wells drilled thereon. 

7. Pursuant to Utah Admin. Code Rules R641 and Utah Code Ann. §63G-4-

204 to 208, the Board has considered and decided this matter as a formal adjudication. 

8. This Order is based exclusively on evidence of record in the adjudicative 

proceeding or on facts officially noted, and constitutes the signed written order stating the 

Board's decision and the reasons for the decision, all as required by the Administr~tive 

Procedures Act, Utah Code Ann. §63G-4-208 and Utah Administrative Code Rule R641-

109. 

9. Notice re: Right to Seek Judicial Review by the Utah Supreme Court or to 

Request Board Reconsideration: As required by Utah Code Ann. §63G-4-208(e) - (g), 

the Board hereby notifies all parties in interest that they have the right to seek judicial 

review of this final Board Order in this formal adjudication by filing a timely appeal with 

the Utah Supreme Court within 30 days after the date that this Order issued. Utah Code 
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Ann. §§63G-4-401(3)(a) and 403. As an alternative to seeking immediate judicial 

review, and not as a prerequisite to seeking judicial review, the Board also hereby notifies 

parties that they may elect to request that the Board reconsider this Order, which 

constitutes a final agency action of the Board. Utah Code Ann. §63G-4-302, entitled, 

"Agency Review - Reconsideration," states: 

(1)(a) Within 20 days after the date that an order is issued for which review 
by the agency or by a superior agency under Section 63G-4-301 is 
unavailable, and if the order would otherwise constitute final agency action, 
any party may file a written request for reconsideration with the agency, 
stating the specific grounds upon which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is not a 
prerequisite for seeking judicial review of the order. 

(2) The request for reconsideration shall be filed with the agency and one 
copy shall be sent by mail to each party by the person making the request. 

(3)(a) The agency head, or a person designated for that purpose, shall issue 
a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does not 
issue an order within 20 days after the filing of the request, the request for 
reconsideration shall be considered to be denied. . 

ld. The Board also hereby notifies the parties that Utah Admin. Code Rule R641-110-

100, which is part of a group of Board rules entitled, "Rehearing and Modification of 

Existing Orders," states: 

Any person affected by a final order or decision of the Board may file a 
petition for rehearing. Unless otherwise provided, a petition for rehearing 
must be filed no later than the 10th day of the month following the date of 
signing of the final order or decision for which the rehearing is sought. A 
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copy of such petition will be served on each other party to the proceeding 
no later than the 15th day of the month. 

ld. See Utah Admin. Code Rule R641-110-200 for the required contents ofa petition for 

Rehearing. If there is any conflict between the deadline in Utah Code Ann. §63G-4-302 

and the deadline in Utah Admin. Code Rule R641-110-100 for moving to rehear this 

matter, the Board hereby rules that the later of the two deadlines shall be available to any 

party moving to rehear this matter. If the Board later denies a timely petition for 

rehearing, the party may still seek judicial review of the Order by perfecting a timely 

appeal with the Utah Supreme Court within 30 days thereafter. 

10. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this cause, except to the extent said jurisdiction may be divested by the 

filing of a timely appeal to seek judicial review of this order by the Utah Supreme Court. 

11. For all purposes, the Chainnan's signature on a faxed copy of this Order 

shall be deemed the equivalent of a signed original. 

DATED this 9t5
day of ~ , 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MlNING 
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Exhibit No. M1 
Docket # 2012-039 
Cause # 139-98 

Thorne 4-21-3-2WH Daily Production Plot (Horizontal Uteland Butte) 

- Oil Prod - Water Prod - Gas Prod - - - Tubing (psi) '0 - GOR 

1,300 

1,200 

1,100 
j 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

"'.f\. V 

l' 
t'U 'l U I I \,Jd :' loll l 

\ . \ I ! ~ H f\ L. , , An \ ~ 
11\ 1\ 

,~ 
1 . • i " V 1\ VV}' Y \ l t V \~ '\J J\_\j\ll 

\\ r !, ~' V 
\A \IV ) """ t~ ~ l 
"{ / \ \1 

~rl 
if , 

\ '\ A , - .a 

\, 'v... I ~l'" ~ " \ vv"" f\1\ 
I", \ \~ ... \ ~~I 'IV , 

" ,..,- .... ~ ~ a--v-& ~ ..., .1 .A.. .,.- ..... ~, 

... , , ,., _ V'-' ....JIo.A. 

"'" ...... _-- .~~ 

I 
~ ,~ 1 

Vi VI 
\ 

~ 
~~ 

,...~ 
,... 

'""~ 

3,600 

3,000 

2,400 -'iii 
Co -c:I co .... 

1,800 r£ 
o 
~ 

1,200 

600 

o 
5/27/2012 6/11/2012 6/26/2012 7/11/2012 7/26/2012 8/10/2012 8/25/2012 9/9/2012 9/24/2012 

o 
10/9/2012 

10-10-12 Cum Oil = 47.6 MBO, Cum Gas = 70.9 MMCF, Cum Wtr = 21.6 MBW 

EXHIBIT M 



C 
a. 
u. 
U 
~ 
C a. 
3: c:c 
C 
a. 
0 c:c 

Exhibit No. M2 
Docket # 2012-039 
Cause # 139-98 
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Grace 3-16-3-3WH Daily Production Plot (Horizontal Uteland Butte) 
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Exhibit No. M3 
Docket # 2012-039 
Cause # 139-98 
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Larsen 2-29-3-2WH Daily Production Plot (Horizontal Uteland Butte) 

- Oil Prod - Water Prod - Gas Prod - - -Tubing (psi) --.-- GOR 

" 
1 n A j\ 1 

D t-GR-Gas-IJ.f.t I 
V JV \( 

!' Y , 
I 

\ , A " I 

VI 11 (i\/ \ r 

.. l V 
"' n li~1\ , 

) La 

~ 
~ ~~ 

~\ '" \ " Y I 

~'--J ~ \ 1 ~ 

1 

I 
I 

.L 

l 
r 

n 

3,600 

3,000 

2,400 -'iii 
c. -~ 

c:c 
I-

1,800 r:t!" 
o 
~ 

1,200 

600 

\~ 
~' 'J ,..'''- \\ .... ,~ , II 

' -. ~, .. -., ". - "" \ A 

~ l ,~ . 
6/26/2012 7/11/2012 7/26/2012 8/10/2012 8/25/2012 9/9/2012 9/24/2012 

o 
10/9/2012 

10-10-12 Cum Oil = 19.4 MBO, Cum Gas = 27.6 MMCF, Cum Wtr = 12.6 MBW 



Q 
CI. ..... 
u 
:iE 
0" 
CI. 

~ c:a 
0" 
CI. 
0 c:a 

Exhibit No. M4 
Docket # 2012-039 
Cause # 139-98 
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Lake Boreham 4-36-3-3WH Daily Production Plot (Horizontal Uteland Butte) 
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Exhibit No. 0 
Docket # 2012-039 
Cause # 139-98 

CB HZ Uteland Butte Cum vs. Time - Oil Production Comparison & Type Curve 
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EXHIBIT No. P Docket # 2012-039 Cause # 139-98 

HZ Uteland Butte Type Well Lateral Length Comparison 

/f! 
Sec Ii ~es 

Central Basin, Duchesne Co, Utah 

• Start of UB HZ lateral 

Bottom hole Location • (end of UB HZ lateral) 

'

Existing 640 acre spacing and 
660' N/S Setbacks 

I Max Lateral Length = 3960' 
• Est Oil EUR@ 3800' = 200 MBO 

• Proposed 1280 acre pilot with 
I existing 660' N/S Setbacks 
I Max Lateral Length = 9240' 

• Est Oil EUR@ 9080' = 478 MBO 

I Proposed 1280 acre pilot with 
proposed 330' N/S Setbacks 
Max Lateral Length = 9900' 
Est Oil EUR@ 9740' = 513 MBO 

1 :::::;ii;iiijijii;i;i;ii;;i!ii;;jjiiiiii;i;,t;:!!If~;.;.;';~;.f:i •. :i]---I-_J.: •• ~'~~~~l.lit9,r~m:' •• • 
I 

Proposed 1280 Acre Pilot 
Long Lateral Advantages 

~ Prevention of resource waste by 

0) efficiently contacting areas of 
0) the producing formation that 
0 

(J) 
would not be contacted 

CD ~ Less surface disturbance due to -C" one surface location vs. two D) 
(') surface locations ~ .. .. ~ One set of tanks, pumping unit 

and facilities vs. two 

~ Reduction of traffic servicing 
one surface location vs. two 

~ Economically more efficient 
recovery of oil and gas reserves 
thereby allowing extraction and 
preventing waste 

1280 Acre Standup "Type" Pilot Spacing Unit 

EXHlBll f 



EXHIBIT No. Q Docket # 2012-039 Cause # 139-98 

Current UB HZ Lateral (640 acre spacing 3800') X-Section Schematic 
Central Basin, Duchesne Co, Utah 

¥ 7" Intermediate Casing 
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"Heel" 4.5"Production Casing 

III ~ I 
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Enlargement for Detail 
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Hanger /Seal 

7" Intermediate casing 
I shoe (cemented) depth 

I typically 30'-180' t beyond setback 
Stage Spacing 
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r'I 

I 
4.5"Productiol'l Casing Shoe 
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"Toe" 
. .. ~ 

I 660' Setback 

S Sec Line 

I • OH Swell 
Packer 

I Casing 
port/sleeve/perf 
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30'-40' from •••• UB formation 

setback 

~ I 

•. 4.5"Production 
!4 ! Casing Shoe 
: I set@TO 

: I ..... ~ 
I . UB Formation 

I I I 
I ... __________ ~3~80~0~'~A~v~g~E~x~p~er~ie~n~c~e __________ ~. I 

I 

Setback Line ;t ! 
I 

I Intermediate Casing Shoe to TO I 
I I I 

i~ Setback Line 
3960' Max 

~ I 

Setback to Setback 
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EXHIBIT No. R Docket # 2012-039 Cause # 139-98 

HZ Uteland Butte N/S (Heel/Toe) Setback Illustration 
Central Basin, Duchesne Co, Utah 
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Enlargement of Toe and 
Estimated Effective 

Hydraulic Frac 

direction from .•••. degrees 
image log data •.•••••. ~ 

" .. .. 't ••• 

en en 
0 

en 
(1) -C" 
Q) 
0 
~ 

• 

Avg max stress 64 l 
- 3~O~ '1- " - " - "- ~: ... ~ .. t "1; ' " - • - . 

300 '~" Setback 

t 
Section Line 

~ 

• Start of UB HZ lateral 

Bottom hole Location • (End of HZ lateral) 

Wellbore path 

...... Effective 
" , 

Hydraulic Frac 

SE corner of 
North 1280 

~ NE corner of 
South 1280 

Proposal for reduction of N/S 
(Heel/Toe) setbacks from 660' 
to 330' for UB 1280 Acre Pilots 

~ Prevention of waste by contacting 
and stimulating areas (green in 
diagram) that would not be 
contacted. Estimated 35 MBO/well. 

~ Reducing the heal setback would 
reduce vertical well portion 
directional work in cases of limited 
potential surface locations and also 
multi-well pad drilling. This will help 
prevent waste by reducing costs 
(directional work, LOE in pumping 
highly deviated wells) allowing more 
reserves to be produced. Reduction 
of footprint if multi-well pad drilling 
can be utilized. 

~ Effective hydraulic fracture 
orientation is expected to be 
approximately N 64 degrees W 
based on drilling induced fractures 
data from area image log data. 
Drainage perpendicular to these 
hydraulic fractures is expected to be 
limited in the UB formation. Our 
current frac stage spacing is 
indicative of the estimated N/S 
drainage of approximately 100', 
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EXHIBIT No.5 Docket # 2012-039 Cause # 139-98 

HZ Uteland Butte Pilot Reserves and Drainage Area Calculation 
Central Basin, Duchesne Co, Utah 

o Existing 640 acre HZ Uteland Butte Type Curve EUR = 200 MBO (298 
MBOE)/well 

• Based on production from 4 offset horizontal wells with meaningful 
production history - avg 3800' lateral length. 

o EUR = 513 MBO (818 MBOE) for long lateral (9740') well with 330' N/S 
setbacks. Based on 1:1 extrapolation of 3800' lateral EUR. 

o Uteland Butte OOIP calculation for 1280 acres = 20.4 MMBO (average for 
4 proposed pilot areas) 

o OOIP = 7758 * Porosity * So * Net Pay * Area/Bo 

o OOIP = 7758 * (.15)* (.79) * 26 ft * 1280 acres /1.5 = 20.4 MMBO 

o 15% Recovery Factor assumed for long horizontal lateral 

o Drainage Area = (EUR/(OOIP*RF))*1280 acres 

o Drainage Area = (.513 MMBO/(20.4MMBO*.15))*1280 ac = 215 acres 

Assume a 10% Recovery Factor for RF sensitivity check on drainage area 
(.513 MMBO/{20A MMBO * .1)) * 1280 = 322 acres 
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EXHIBIT No. T Docket # 2012-039 Cause # 139-98 

Pilot 1280 HZ Uteland Butte "Up to 4 Wells" Ideal Layout 

etback 

l1li ~ 

en en 
~ 
rn 
CD -c-
D) 
n 

" 

Central Basin, Duchesne Co, Utah 

I , .~ ~ r<ff{ - - ~~ , - - - , _. ~ . ~ 
i ,\ I «1320' \ I 
. 1 \ I , -
I , \ 
i I , 
, ( , 
! • , .. I 
'. I ! I I 
I I I 
I ' I -, I Needs 
~ I Ideal I to be 
II 1320 I <1320' 
. , l1li I 

I 
~ I IIII 

, I , 

I , 
I 
I 

• 
• 
I 
I 

• 
• Needs 
I to be 
I <1320' 

~ ,. 
I 

\ I , 
, I 

, i 
" I! 
II 
I-
I! .. 
Ii 
I-
I! 

~ h ,. 
.. 
Ii 
I-
I! 
II 
I' 
I! 
II 
Ii 41111---l~"1 
I
I! 
'I 
I' 
I! 
II 

I Ii 
~,-, - -. -_. _ ..... -, -. -+ 

330' Setback .. 

1280 Acre Standup "Type" Pilot Spacing Unit 

• Surface Location 

• Bottom hole Location 

~ ~ Intermediate Casing Shoe 

• I Wellbore path 

• 
Proposal for 660' "Internal" 
Uteland Butte Inter-well 
setbacks 

~ In practice, utilizing multi-well pad 
drilling and/or lack of ideal surface 
location will push the heal inter
well setbacks much less than 
1320' 

~ In practice a 100' buffer is needed 
along the "outside" horizontal 
laterals to insure no crossing the 
660' "hard" section line setbacks 
and also for internal well steering 
flexibility which make it necessary 
to reduce the 1320' distance 
between wells 

~ Allowing this proposal reduces 
location exception work for 
regulatory agencies and interest 
owners where correlative rights 
protection exists due to common 
ownership 

~ Allows pilot plan flexibility to 
potentially test horizontal well 
interference by drilling a lateral up 
to as close as 660' 
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Requested Spacing Units I T4S-,R2W 
D Pilot 1280 Uteland Butte Spacing Units NEWFIELD 

• Surface Location I 9 10 11 I .. ~ I 

I 
I 

ROCKY MOUNTAINS 

0 BHL I 

I Pilots 3 & 4 
I I Wells - - • Well Path I I - -

I 

..... ... - 16 I 15 
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Exhibit No. Vl 
Docket # 2012-039 CB HZ Uteland Butte (Lateral Length 38001

) 640 acre with 660 1 Setbacks Type Well 
Cause # 139-98 Economic Summary & Production Forecast 

700 

650 
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550 

500 ECONOMIC PARAMETERS and RESULTS 

450 Well Cost 6.5 (MM$) 
Gross Reserves 200 (MBO) 

0 400 Gross Reserves 298 (MBOe) 
D. WI/NRI 100/78 (%) 
0 m Oil Price 90 $/BO Nymex 
\I) 350 

Gas Price 3.5 $/MMBTU Nymex \I) 

0 Rate of Return 8 (%) a: 
~ 300 Payout 9 Years 

I. 5 yr Cum Prod 109/169 (MBO/MBOe) 
250 

V 
200 
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100 " ~ 50 -
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EXHIBIT ~ 



Exhibit No. V2 
Docket # 2012-039 CB HZ Uteland Butte (Lateral Length 9740') Proposed 1280 acre Pilot Type Well 
Cause # 139-98 Economic Summary & Production Forecast 

1800 

1700 

1600 

1500 

1400 

1300 ECONOMIC PARAMETERS and RESULTS 

1200 
Well Cost 10 (MM$) 

1100 Gross Reserves 513 (MBO) 

c Gross Reserves 764 (MBOe) 
Q.. 1000 WI/NRI 100/78 (%) 
0 
I:C Oil Price 90 $/BO Nymex 
V'I 900 

3.5 $/MMBTU Nymex V'I Gas Price 
0 Rate of Retu rn 38 (%) cc: 800 
~ Payout 2.36 Years 

700 

~ 
5 yr Cum Prod 258/400 (MBO/MBOe) 

600 
~ 

500 

400 

300 l 

'-200 ............... 
100 

0 --.- . 
0 6 12 18 24 30 36 42 48 54 60 

MONTHS 



" 

EXHIBIT W 

.. ' 

IL~m .q. IT t1esmctea uenvery 15 aeslf'eCl. 
• Print your name and address on the reverse 

SO that we can retum lt1e card to you . 
• Attach this card to the back of the mailpiece. 

or on the front if space permits. 

1. Article Addressed to: 

Rodney and Julie Ann Richens 
Route 4- Box 3062 
Roosevelt, ur 8tJ:M-zr 

.. ~'iDW Express Mail 
o Retum Receipt for Merchandise 
o C.O.D. 

4. Restricted DeliveT}'? (Ext7a Fee) 0 Yes 

1. Article Addressed to: 

Bryant M. Gilbert 
931 Bill Creek Road 
Otto, NC 28763 

P1\!I8III o Addresse< -

q31 ~'i~)c ~ 
bi 't--f-v,t\I-(· /).870> 

3. Service Type :Jii Certified Mail 0 Express Mail 
o Registered 0 Return Receipt for Merchand, 
D Insured Mail 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

2. Article Number 
(Transfer from service labeQ 7010 3090 0000 5591 0453 I 2. Article Number . 

~~====~~================~ __ ~,~~m~ran::sfe:;r~;ro~m~~~m:ce::'abeQ~~ __ ==~==~~========~==================~~ __ ~ __ 7011 -3500 0001 8562 7512 

PS Form 3811. February 2004 Domestic Return Receipt 102595.02.M-1540 :' PS Form 3811 . February 2004 Domestic Retum Receipt 102595.Q2·M·154 

--------------------------

• Complete items 1, 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mall piece. 
or on the front if space permits. 

1. Article Addressed to: 

Jimmy Lloyd Dean and Debra 
Dean 
585 West 1700 South 
Vernal, ur 84078 

5 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mallplece. 
or on the front if space permits. 

1. Article Addressed to: 

~17i{ 

~
' . 'a A. Close 

3'" 6J'yfoUl\t Crest Drive 
.\Te~,~ 89121 

D. IS delivery address different from hem 1? 0 Yes 
If YES, eriter deliv9f}' address below: ~No 

2. Article Number 2. Article Number 
(Transfer from service labe 7011 2970 0003 7712 6685 (Transfer from service labeQ 

7011 3500 0001 8561 6608 

PS Form 3811. February 2004 Domestic Return Receipt 102595.()2·M-1540 i PS Form 3811. February 2004 Domestic Return Receipt 10259~-M·154C 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece. 
or on the front if space permits. 

1. Article Addressed to; 

',_ Mary M. Jackson \ ~-St:l~~ 
, -- -2970 East 4~O Setrth ~"'\ 

Salt Lake City, UT 84124 

D. Is deilvery address 
If YES. en@'rd"lM>ry,.l&j~ 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mallpiece. 
or on the front if space permits. 

1. Article Addressed to: 

I· 

. f ~,<.""-.,, (~;~"n Jones .•. ::i._\ ... .. ............. """~~ 

I' .\ -73103 South 3100 West 
I - West Jordan, UT 84084 

If YES. enter delivery address below: 

"='r-;v) <;, 

3. Service Type 
~CertiliedMail o Registered 
o Insured Mail 

o Express Mail 
o Return Receipt for Merchandise 
o C.O.D. 

Fee) n Yes 

- 2. Article Number 
(Transfer from serv/celabeQ 

7011 3500 0001 8561 6448 2. Article Number 

(Transfer from service labeQ 7011 2970 0003 7712 6708 



- --." ••• t-'~1.""''' ''''''''' •. , .... , ... " ........ ,..,. .......................... L ... 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• A~ch this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Estate of Clive Sprouse 
cf 0 Helen-Lwar Moffitt, Pr 
1454 W670N 
Saint George, UT 84770 

3. Service Type 
~ Certified Mail 
o Registered 
o Insured Mall 

\ 
"----

o Express Mail 
o Retum Receipt for Merchandise 
[J C.O.D. 

, - ._ - - - - - - • • - "0 -, _ •• - - .......... _ ............... ... 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that w e can return the card to you. 
• Atta.ch thls card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Patricia Winningham 
20155 Pineville Road 
Long Bea~h; MS 39560 

, _ .. _--
3. Service Type 
-.bJ, Certified Mail 

o Registered 
o Insured Mall 

'\ 

o Express Mall 
D Retum Receipt for Merchandise 
[J C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Ves I 4. Restricted Delivery? (Ed", Fee) 0 Ves 

2. Article Number 2. Article Number 
(T"ransferfromservicelabeQ 7011 3500 0001 8561 6202 (T"ransferfromservicelabeQ 7011 3500 0001 8561 6646' 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02·M-15 i PS Form 3811 . February 2004 Domestic Retum Receipt .1~;M-1540 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired • 

• . Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

George Norman Fenn and Eldori:; 
1. Fenn 
4035 S .4000 W 
Deseret, UT 84624 3. Service Type 

I:!i! Certified Mall 
[J Registered 
o Insured Mall 

2. Article Number 
(T"rans!er from service labeQ 7011 2970 0003 7712 6579 ---- ----

. PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

. 1. Article Addressed to: 

Raymond DUllcan Trust and the 
Vincent Joseph Duncan Trust 
1777 Hamson ~;tree;: 
Penthouse '1 
Denver, CO 80210 

2. Article Number 

r:- -·t 

(T"ransfer from service labeQ 7010 3090 0000 5591 0378 

~ 

1. Article Addressed to: 

Joseph Sam 
102 CR317 
Oxford, MS 38855 

[J Express Mall 
D Retum Receipt for Merchand'IS' 
o C.O.D. 

OVes 

2. Article Number 
(T"ransferfrom service labeQ 

7011 3500 0001 

PS Form 3811, February 2004 Domestic Return Receipt 102595'()2-M.l'~f 

• Complete items 1. 2 , and 3. Also complete 
item 4 If Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• A~ch this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Loma, CA 91701 

D. Is delivery address different from item 1? 
If YES, enter delivery address below: 

o Express Mail 
o Retum Receipt for Men:handise 
Dc.o.o. 

2. Article Number 
(T"ransfer from service 181 7011 2970 0003 7712 b531 
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item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can retum the card to you. 
• Attach this card to the back of the mail piece, 

or on the front if space permits. 

1. Article Addressed to: 

Jason Dean and Cassandra Dean 
14984 Granite Peake Ave. 
Fontana, CA 92336 

• - -~;r ' '--. - 0 j • vomplete Items I,~, a.na ~. 1-\150 complt::u::: 
X<:::::: ~ Agent item 4 if Restricted Delivery is desired. 

=-- - """fJ Addressee • Print your name and address on the reverse 
8 . Received by ( Printed Name) I C. Date of Delivery so that we can return the card to you. 

D. Is delivery address different from item 1? 0 Ves 
If YES, enter delivery address below: 1sl No 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Micle Addressed to: 

Gam L. Gl Lb .. ~rt 
69Q South Lemaster Road 
Othello, W A 99344 

~o 

o Express Mail 
o Retum Receipt for Merchandise 

2970 0003 7712 6609 

• Complete- items 1, 2, and 3. Also complete . 
Item 4 if Restricted Delivery Is desired; 

• • Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front if space permits. 

1. Article Addressed to: 

Joyce Aubrey 
430 NE Everett 
C~as, WA 98607 

2. Article Number 
(fransfer from service {abeD 

PS Form 3811, February 2004 

7011 3500 0001 8563 0437 
Domestic Return Receipt 

• Complete items 1, 2. and 3, Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Ellen Gilbert Goodrich 
261 North 7th 
Othelio, W A 99344 

2. Article Number 
(fransfer from service {abeQ 7011 3500 0001 8561 6172 

C.O.D. 

2. Article Number 7011 2970 0003 7712 6777 

• Complete items 1, 2, and 3. Also complete ' 
Item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Miele Addressed to: 

( 
Keystoll~ Oil and Gas, LLC' 
950 South Garfield St. . 
Denver, CO 80209 

D. Is delivery address different from item 1? 
If YES, enter delively address below: 

2. Article Number 
(ftansfer from service {abeD 7011 3500 0001 8563 0598 

ltra;9~'M"S40 r PS Form 3811 , February 2004 Domestic Return Receipt 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Att9ch this card to the back of the mailpiece, 
or on the front If space permits. 

,. Article Addressed to: 

Jack D. Close 
4153 Ridge Crest Drive 
Las Vegas, NV 89121 

2. Artiele Number 
(fnmsferfrom service Iabe!) 7011 2970 0003 7712 6739 -- .-- .~ . --- . 

102595-02-M·154 
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item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mail piece, 

or on the front if space permits. 

1. Article Addressed to: 

R'i:t:cGtOom 
285 North 2nd West 
Rigby,ID 83442 

2. Article Number 
(rransfer from service/abeQ 

PS Form 3811, February 2004 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

• 1. Article Addressed to: 

Mark L. Bassham 
8439 W. Vassar Drive 
Lakewood, CO 80227 

2. Article Number 7011 3500 0001 8561 6400 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• \Jomplete Items I, ;.::::, ana -'. 1'\150 complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you . 

• Attach this card to the back of the mailpiece. 
or on the front if space permits. 

, 1. Article Addressed 10: 

Ute Energy Upstream Holdings, LLC 
Attn: Todd Kalstrom 
1875 Lav,Tence Street #200 
Denver, CO 80202 

• Complete items 1, 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

David Pitt; 
1540 lvey Terrace 
CUIP..ming; GA 30041 

2. Article Number 
(rransfer from service/abeQ 

1, February 2004 

7011 2970 0003 7712 6920 
Domestic 

• Complete items 1. 2, and 3. Also complete 
item 4 If Restricted Delivery is desired. 

, 

• Print your name and address on the reverse 
so that we can return the card to you. 

I----":::...-=----=--....:...-...,.---=~=_;_,....=~::.:.~F=g:....:' • Print your name and address on the reverse 
, ; ( so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

u.~. J:5amc 1'1A., as Agent Las lrusree L~ tsenencuuy 
under Deed of Trust dtd March 9, 2010, as amended 
& restated on March 18,2011, w Ute Energy 
Upstream Holdings, LLC, as TntstorJ 
Attn: Justin M. Alexander 
950 17'" Street, 8'" Floor, DN-CO-T8E 
Denver, CO 80202 

2. Article Number 
(rransfer from service labeQ 7011 

I • Attach this card to the back of the mailpiece, 

I 

or on the front if space permits. 

1. Article Addressed to: 

Cindy Richetl3 
P .O. Box 397 
Onalaska, W A 98570 

2. Article Number 
(rransfer from service labeQ 

1 _ _ _ 

". 
. J ... . ; 

.: '~ ,: . 
D Express Mail 
D Return Receipt for Merchandlse 
DC.O.D. 

7011 2970 0003 7712 6784 -- ... ' .. . ,. ---'--- . 
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item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return t he card'to you. 
• Attach this card t o the back of the mailpiece, 

or on 'the front if space permits. 

1. Article Addressed to: 

Janet Lorraine Russell Collett 
1121B East 2900 

. Hagerman, ill 83332 

4. Restricted Delivery? (Extra Fee) OVes 

2. Article Number 7011 3500 0001 8563 0369 
(rransfer flOm service '!abeIT 

_ PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
: so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Theodora Jane Cocagne 
1326 E. Castlecrest Dr. 
Visalia, CA 93292 

2. Article Number 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Att<lch this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Garth Nyle Donegan 
2235 West Darby 
San BeHlardino, CA 92407 

O. Is delivery address different from ~em 1? 0 Ves 
-If YES, enter delivery address below: ~No 

o Express Mail 
o Return Receipt for Merchandise 
o C.O.D. 

D. Is delivery address different from 
If YES, enter delivery address below: 

o Express Mail 
o Retum Receipt for Merchandise 
o C.O.D. 

2. Article Number _ 7011 2970 0003 
(rransferflOmservicelabeQ ' - .. - -~ " .~ .. - __ .. 

VVIII""~L'C ILI;;;III;:Io I,', all""";'. ru.;:IoV ""VIII""~IL~ 

item 4 if Restricted Delivery Is desired. 
• Print your name and address on 'the reverse 

so that we can return the card to you • 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

11. Article Addressed to: 

David T..~0 D':~le;:;';:l 
8787 Locust Ave. 
Fontana, CA .92335 

I ; rt::::::::=: 
3. Service Type f 
--'!!iiI' Certified Mail o Express Mail 
o Registered o Ratum Receipt for Merchandise 
o Insured Mail o C.O.D. 

4. Restricted Delivery? (Extra Fee) OVes 

2. Article Number 
(rransfer flOm service labeQ 7011 2970 0003 7712 6913 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-154 

• Complete items 1, 2, and 3. Also complete 
.item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Atliilch this card to the back of the mailpiece, 
or on the front If space permits. 

1. Article Addressed to: 

Laura Huntsman 
P.O. Box 612 
Ashton, ill 83420 

-- ~ .. - - --------------

If VES, enter delivery address below: 

3. Service Type 
lit' Certified Mail 
o Registered 
o Insured Mall 

o Express Mall ~ 
o Retum Receipt for Merchandise 
o C.O.D. 

7011 3500 0001 8563 0611 

Domestic Retum Receipt 102595-02-M-1540 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Pearl Davis Reay, Trustee . 
P.O. Box 612 
Ashton, ill 83420 

D. Is delivery address d'rffenlnt from ~m 1? 0 Ves 
If YES, enter delivery address below: ~o 

.~ 

o Express Mail 
o Return Receipt for Merchandise 
o C.O.D. 

2. Article Number 
(rransfer frcm service-labeQ 

7011 3500 0001 8561 6677 



item 4 if Restricted Delivery is de;i~e;r----
• Print your name and address on the reverse 

so that we can, return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Jamie Zimmennan 
'146 V ~dehvooq 
Sandpoint,TID 83814 

2. Article Number 

D. Is defivery address differentfrom item 17 
If YES, enter delivery address below: 

3. Service Type 
2( Certified Mail 0 Express Mail 
o Registared 0 Return Receipt for Merchandise 
o Insured Mall 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Ves 

(Transfer from service labeQ 7011 2970 0003 7712 6715 

i 1. Article Addressed to: 

2. Article Number 
(Transfer from service labeQ 

o Agent 
DAddmssee 

. Date of Delivery 

D. Is derlVery address different from item 17 0 Ves 
If VES, enter delivery address below: -0/ No 
w_""' .... 

o Express Mail 
o Return Receipt for Merchandise 
o C.O.D. 

OVes 

7011 2970 0003 7712 6845 \,:.'.,i 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540 PS Form 3811, February 2004 Domestic Return Receipt 102S9S-Q2-M-154( 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Betty Smith 
21407 West Baker Rd. 
Cheney, W A 99004 

--:-------

D. Is dellvEly addn!ss different from item 17 
• If YES, enter delivery address below: ~o 

~-- _ 4 ... ...... -.. -," 1---=L-J:::....::":::I'~-U:::I~:::U:..:I::::VI::dl::.' _....::::...::==-________ --1 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• A!tl).ch this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed 10: 

Susan Nliiit~c3obnston and 
William Jolmston 
779 Taylor Street 
Craig, CO 81625 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8563 0833' 

• Complete items 1, 2.r"and 3. Also complete 
item 4 if Restricted t:Jelivery is desired.' __ '" 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

It--~?~' 

J::lmes E. Anderson 
l':;~~4 Willowbrook Lane 
MOl":Son; -.:::~ 80465 

1 

=====b 

7011 2970 0003 7712 6722 -- _ ._-- . 
Domestic Return Receipt 102595-02-M-154l 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

O:MB Royalties II, LLC 
410 17th Street, Suite 1150 
Denver, CO 80202 

- ... . -. .. .... 

D. Is delivery address different from item 17 0 Ves 
If YES, eriter delivery address below: ~NO 

o Express Mail 
o Return Receipt for Merchandise 
o C.O.D. 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8561 6578 



" 

- -_ ... .,..._..- .~ .. - ., -. _.--.. - _ ........... -
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
_ so that we can return the card to you. 

::. Attach this card to the back of the mailpiecei 
or on the front if space permits. 

1. Article Addressed to: 

Lavallene Mckinnon 
706 Maple Street 
Wallace, in 8.3873 

D. Is delivery address orlferent from item 1? 
If YES, enter delivery address below: 

3. Service Type 
d(certified Mail 0 Express Mail 

o Agent 
o Addressee 

'\ 
~ 
4 

• vomplete nems 1, 2, ana ~. AlSO complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Walter Howard Bouse 
1300 Jackson Street 
Great Bend, KS 67530 

o Express Mail 
::." 
',' 

o Registered 0 Return Receipt for Men:handl_ 

3. Service "TYPe 
jig Certifled Mail 
o Registered o Retum Receipt for Merchandise 

.~;.. __ , ... _'~ •. _--v: _ _ :. _ _ • o Insured Mail 0 C.O.D. -_.- ..... ... --- - _.- o Insured Mal' o C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 4. Restricted Delivery? (Extra Fee) Dyes 

2. Article Number 7011 3500 0001 8 ,~., 2. Article Number 
(fransferfrom service JabeQ 5 b 3 0574,. · ·1 (frans(effrom service labeQ 7010 3090 0000 5591 0521 

PS Form 3811, Febnuary 2004 Domestic Retum Receipt - __ --··l02S9S-C2"'5.',~~1 PS_F_o_rm_3_8_1_1_,_F_e_b_nu_a~ry~20_0_4 _________________________ _ 102595-02-M·154{ Domestic Retum Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if "n"""'n"rmit,,, 

1. Article Addressed to: 
• -.l 

----;':C:!. 

KentP. Neb;oIi , • .£ ,!, ~ 
858 Walnut Ave . .. ~;/-~?' 
Provo, UT 8460ff.~ 

• Complete items 1, 2, and 3. Also, complete 
item 4 if Restricted Delivery is desired. , 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Harriett Sam 
1327 East Castlecrest Dr, 
Visalia, CA 93292 

If YES, enter delivery address below: 

o Express Mail 
o Return Receipt for Merchandise 
DC.OD. 

2. Article Number 7011 5 2. Article Number .... ~~~.~:-:-.-:-~...., .. . rfI' r1-:1 ' l?711·E' lL.fI,.J;jt \ • ., ... I 
(fransferfromserviceJabeO 3 DO 0001 85b3 0543 L \ (fransferfrom~:.f.-=~:, 7011 29fi',l.b~In."'H l.d ,I ,-._itt.!J,,~., 1:! ".l..!,hL.,jj,lIH1 III 

PS Form 3811, Febnuary 2004 Domestic Return Receipt 10259S-02-M .. 15<O r PS Form 3811, Febnuary 2004 Domestic Retum Receipt 102595-02·M·1541 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Complete item~ 1, 2,. and 3. Also complete ' 
item 4 if Restricted Delivery is desired. 

• Print youdia:rrie~ and address on the reverse 
so that we can return the card to you. ' 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

I~CJ-l (A..,~ N..>Yc U Addressee I • Print your name and address on the reverse 
B:":'RecelvedbY( Name) C, Date of Delivery I so that we can return the card to you. 

I • Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Jl" .. TI'od Ray Bouse 
203 South WasbIDton Ave. 
Great Bend, KS 67530 

2. Article Number 
(fransfer from service /abeO 7011 2970 0003 7712 6692 . . _ .. _-_.-.- --- ....... --.~--.... 

Q 

1. Article Addressed to: 

Thomas A. Ellison, Personal 
Representative of C;:) Ah,u'B. · Bivod 
Estate ' 
2257 Country Club Dr. 
Salt Lake City, UT 84109 

2. Article Number 
(franSfer from servIce labeQ 

7011 3500 0001 85b3 0888 



.-

• \.iOmplele Items I, i!., eUlU~. t\ltiU l,;UII 11J1t:at::: 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can retum the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

I 1. Article Addressed to: 

Derry Arill Moritz 
1515 Shasta Dr. Apt. 4103 
Davis, CA 95616 

- _ .. 'r'~-- . __ .•. - ., -, ........................ ....... ", ... ,v~cr 

item 4 if Restricted Delivery is desired. 
• ~rint your name and address on the reverse 

so that we can retum the card to you. 
• Attach this cart:!1o the back of the mallpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Estate of Frederick Herbert 
Blec!1..mann 

3. Service Type r ' 
~ Certified Mall 0 Express Mail ~ I 

';/"o Emmy S. Blechmann 
P.O. Box 1&4 

o Registered 0 Retum Receipt for Merchandise ! . Sun Valley, ill 83353 

o Insured Mail 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

2. 

D. Is del"rve.y'ac!<!res!""dilfur1!nt from item 11 0 Yes 
If YES, enter derIVe!}' address below: -.Jill No 

C#1M( ;;. ;f!Qck------r-
3. Service Type 

--ilb Certified Mail 0 Express Mail 
o Registered 0 Retum Receipt for MerchandiS€ 
o Insured Mail 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

! 2. Article Number 
(Transfer from service labeQ 

7011 2970 0003 7712 696 8__ (miiiSliii' from service label) --------- 7011 3500 0001 8561 6219 

~ PS Form 3811 , February 2004 Domestic Retum Receipt 102595-m-M-1540 I PS Form 3811, February 2004 Domestic Retum Receipt 102595-m-M-154< 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Debbie 'Reifer 
5308 Marden street 
D~vi~~:CA 95618 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mallpiece, 
or on the front if space permits. 

1. Article Addressed to: 

David K. Shelton 
9:~OO North Sunset Drive 
Pocatello, ill 83201 3. Servlce Type 

-t!k;ertified Mail 

2. Article Number 0 0 3 7 712 6 9 3 7 2. Article Number . 
(Transferfromservice/abeQ __ ~~.2.9~ . .,...g ___ ._ .... ___ .___ (TransferfromservicelabeQ I 7011 2970 0003 771~ 6906 

PS Form 3811, February 2004 Domestic Retum Receipt 102S9s.o2-M·1540 , ; PS Form 3811 , February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your nama and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

D. Is delive!}' address different from item 17 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired •. 

• Prirrt your name and address on the reverse. ~, -,:, 
so that we can retum the card to you. . 

• Attach this card to the back of the mail piece, 
or on the front If space permits. 

102595-m·M·154< 

1. Article Addressed to: If YES, enter delive!}' address below: ....-BVNo • 1. Article Addressed to: 
D. Is delivery address different from ~em 17 

If YES, enter delivery address below: ~No 

Alan Moritz . 
1100 45th Sti~et 
Sacramento, CA 95818 

2. Article Number 
(Transfer from service labeQ 

Pamela J. Bills,a/lcla Pamela J. 
Gray 
P.O. Box 365 
Hope, ill '83836 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8561 6592 

1 



I..IUIIII-'I'='Lt:: ILt::III:S I, £, C:l.IIU "'.I-\I:::iU c;;unlplt::l~ 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Beverly Gayle Andrejack' 
5337 Columbine Dr. 
Glendale, AZ 85304 

2. Article Number 
(T"ransfer from service labeQ 

PS Form 3811, February 2004 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Peter Snow 
1529 Catron Southeast Ave. 
Albuquerque, NM 87123 

) 

I..IUTIII-'It::u:Ult~rn:::i I, £, ana "'. AlSO complete 

item 4.if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 
--. or on the front if space permits. 

1. Article Addressed to: 

Walter Thurman 
215 West Park Drive 
Raleigh, NC 27605 

• Complete items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery is desired. 

I ~ \) ~. Co) , / ~ ) 0 Addressee j • Print your name and address on the reverse 
I & so that we can retum the carel to you. 

D. Is deliveiY address different from ttem 11 0 Yes 
. If YES, enter deliveiY address below: A No r 

i 
I' 

Il I' 

1 _ ~l ;1-' 
I ' -I ., 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Edwin J. Gregson 
10089 Wilshire Blvd. 
Los Angeles, CA 90024 

o Agent 
Addmssee 

C. Date of DeliveiY 

D. Is deliveiY IIddta)ls cillen!ntfmm'lIem 11 0 Yes 
If YES, eriter deliveiY address below: 0 No 

3. Service Type 
o Certified Mail 

0538 

1 
~ 

'.' 10259S-lJ2-lvI-154C 

2. Article Number 7011 3500 0 2. Article Number 
(T"ransfer from service JabeQ 001 8 561 6707 , (T"ransfer from service label) ? 0 11 2 '} 7 ~_ . .o_~ 0 3 7712 7 026 

PS Form 3811, February 2004 Domestic Retum Receipt 102595-{)2-lvI-1540 ;, PS Form 3811, February 2004 Domestic Return Receipt i 102595-{)2-lvI-1541 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

John E. LaY-ton fuld Amy S. 
Lawton 
2850 Classic D Drive #186 
Littleton, CO 80126 

0, Is deliveiY address different from Item 11 
If YES, enter deliv!'iY'address below: 

" 

! 2. Article Number 
(T"ransfer from service labeQ 7011 3500 0001 8563 0505 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the carel to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits_ 

I 1. Article Addressed to: 

I. -' 
I i Dan Moritz 

1 IUWest Elden Lookout Road 
Flagstaff, AZ 86001 

-- .... - .. '. ._- .. - _ .. - . ~,- ... -- ... --.. , .. 

D. Is deliveiY address different from item 11 0 Yes 
If YES, enter deliveiY address below: ~ No 

'. Article Number 
(T"ransfer from servicelabeQ - 7011 2970 0003 7712 68a3 



• l 

." 

- '""' .... "' ... I ...... ~ .... ,~"",.,,,,, 't -, _.- _ . , --- --" 'r-'--
item 4 if Restricted Delivery is desired. D Agent • Complete items 1, 2, and 3. Also complete 

• Print your name and address on the reverse D Addressee item 4 if Restricted Delivery is desired. 
so that we can return the card to you. • Print your name and address on the reverse 

'tach this card to the back of the mailpiece, so that we can return the card to you. 
or on the front if space permits, • Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Pauline Hardman 
935 N. 19th St. 
Canlden, NJ 08105 

! 
D Express Mail I 

1. ArtIcle Addressed to: 

ULe mman IDoe U1 UlllUlll fUll!'c:,

Ouray Indian Reservation 
Energy & Minerals Dept . 
P.O. Box 70 

ReceiVed by ( Printed Nsm 

L. Lok<.~~ 
D. Is del'lVery address diflerentfrom item 17 DYes 

If YES, enter delivery address below: .--ii;l No 

o Express Mail 
r 3. Service Type -a Certified Mail 

D Registered 
D Insured Mail 

D Return Receipt for Merchandise 
DC.a.D. 

Ft. Duchesne, UT 84026 
s. Service TyPe 

J'a1Certified Mall 
DRegistBmd 
D Insured Mall 

D Return Receipt for Merchandise 
DC.a.D. 

4. Restricted Delivery? (Extra Fee) DYes 4. Restricted Delivery? (Extra Fee) 

2. Article Number 
(Transfer from service labeQ 

2. Article Number 
(Transfer from service /abel) 7010 3090 0000 5591 0491 ' 7011 3500 0001 8561 6660 

PS Form 3811, February 2004 Domestic Return Receipt 102595-l!Z-M-1540 , PS Form 3811, February 2004 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

. -- -.:-;:: -~ 

Nancy Jones 
1423 C Street 
Eureka, CA"95501 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. I'" =1,gr~·,.cI7Irc )i!:! AIIdros5ea • Print your name and address on the reverse 

B, Rru:elted bv (~JC~Da!eJ:Jf OellveIV i so that we can retum the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

2. Article Number 
(Transfer from service labeQ 

2. Article Number 7011 3500 0001 8563 0475 
(Transfer from service .. C-~ 

7011 3500 0001 85~1 6530 

PS Form 3811, February 2004 Domestic Return Receipt 1 , February 2004 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. . 

1. Article Addressed to: 

Oman Inves"unent Co., LP 
1395 East 1600 South 
Mapleton, UT 84664 

address different from nem 17 0 Yes 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

enter delivery addres~sw: ·No ' 1. Article Addressed to: 

,. \ ! , ~-. 
~~4-?Pt ~ 1 ! Jan~s'Pa"tiiick E~lis and Helen 

~:::;:=:============I ==d~ ' Man Belczynski, Trustees 
i' ~ , 434 First Ave., Apt 2 

Estes Park, CO 80517 

2. Article Number 7011 3500 0001 85b1 6561 2. ArtIcle Number 
7011 2970 d603 7712 6524 (Transfer from service labeQ (Transfer from service labeQ 

Dyes 



VVII IJ-Ilt::lt:: Ilt::lll~ I,~, CU IU ",. I"\I~V .... UII 1)JIt::lI:::I 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can retum the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space pennits. 

• 1. Article Addressed to: 

Alayne Watson Capshaw 
602 Harbor Blvd. #104 

·Destin, FL 32541 

C. Date of Delivery I 
D. Is derlVery address different from item 1? 0 Yes 

~ YES, enter delivery address below: ..J;l No 

.1 I' ~ 
I 3. Service Type r. 
~Certified Mail 0 Express Mail i . 

o Registered 0 Return Receipt for Merchandise • 
o Insured Mail 0 C.O.D. I. 

4. Restricted Delivery? (Extra Fee) DYes 

2. Article Number 

(rransfer from service labeQ 7010 3090 0000 5591 0590 

• Gomplete items 1. ~. ana a. AlSO complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the cand to you. 

• Attach this cand to the back of the mailpiece, 
or on the front if space pennits. 

1. Article AddresSed to: 

Paul King 
505 Laverne 
Aptos, CA 95003 

x o Agent 

oAddmssee 
B. Received boY ( Prlted Name) • Te. Date of DeliVery 

-~, J~ k' t ",j(.-I \c.,-2.0 -\ '1 
O. Is delivery address different from Item 1? 0 Yes 

If YES, enter delivery address below: ,..l9o No 

3. Service Type 

~CertifiedMaii 
o Registered 
o Insured Mall 

o Express Mail 

o Retum Receipt for Merchandise 
o C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

2. Article Number 
(rransfer from service label) 

7011 3500 0001 8561 6653 
PS Form 3811, February 2004 Domestic Return Receipt 102595-02.M-1S40J PS Form 3811, February 2004 _ __ .~c Return Receipt l025!J5.02·M·l54( 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name. and address on the reverse <-I ~~ ~ 'lV ~ 0 Addressee 
so that we can retum the cand to you. S ~\{iBtfA't~N I C. ~ate 01 penV'11Y · 

• Attach this cand to the back of the mail piece, . - -
or on the front if space permits. 

1. Article Addressed to: 

Ute Distribution Corporation 
P.O. Box 696 
Roosevelt, UI 84066 

2. Article Number 
(rransfer from service labeQ 7010 3090 0000 5591 0477 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the cand to you. 

• Attach this cand to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Lilcky Donegan 
408 6th St:eet 
Polson, MI 59860 

2. Article Number 

(rransfer from service labeQ 

• 
. ~~ 
~, 

O. Is derMlry address 
JtYES, -enter delivery addJe$ 

LjOg' b-c7~ "5~ 

PS Form 3811, Februal}' 2004 Domestic Retum Receipt 102595-02'M-1S401 PS Form 3811, February 2004 Domestic Return Receipt .. . .r-•• : .. " 1 ; 1~I5;:S 

. • Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

. • Print your name and address on the reverse 
so that we can retum the cand to you. 

• Attach this cand to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Russell G. Hardman 
935 N. 19th St. 
Camden, NJ 08105 

2. Article Number 

(rransferfrom service fabeQ 
7011 3500 0001 8563 0642 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivel}' is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Amy Compton 
P.O. Box 366 
Mazon, IL 60444 

~ 

o Express Mall 
o Return Receipt for Merchandise 

o C.O.D. 

2. Article Number 

(rransfer from service 7010 3090 DODD 5591 0613 
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item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 

o Agent I item 4 if Restricted Delivery is desired. 
l~I\)Tltv?lZ .. ,(.:'...lf!JY I ~ 0 Addressee · I • Print your name and address on the reverse 

, • \ ~9 of elivery so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Howard L. Gilbert 
580 E 300N 
Roosevelt, UT 84066 

3 . . 
WCertifiedMaii o Express Mail 

I q I • Attach this card to the back oUhe mailpiece, 
o Yes , or on the front if space permits • 

.t\.NO I 1. Article Addressed to: 
I 
I 
I 
I Larry Mac Hardman 

8448 ·S 3200 VI' 
Wes~ Jordan, UT 84088 

If YES, enter delivery address below: 

D Express Mail 
o Registered o Return Receipt for Merchandlsa 

3. ~rvlceType 
J:l{CertifiedMail 
D Registered 
D Insured Mail 

D Return Receipt for Merchandise 
o C.O.D. o Instned Mail o C.O.D. 

4. Restricted Delivery? (Extra Fee) 

2. Artlcla Number 
(Transfer from service /abeQ 

7011 2970 0003 7712 6746 

PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Mary H. Goatell 
821 Coatsville Ave. 
Salt Lake City, UT 84105 · 

2. Article Number' 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Janessa Jones 
460 North 400 East 
Roosevelt, UT 84066 

2. Article Number 

If YES, enter delivery address below: 

(Transfer from servicelabelJ 7011 2970 0003 7712 6616 

DVes 4. Restricted Denvery? (Extra Fee) 

2. Article Number 
(Transfer from servicslabeQ 

7011 3500 0001 8563 0482 

102S95-02-M·1540 I PS Form 3811 , February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Miriam E. Billman 

O. Is delivery address cflfferent from nem 1? 
If VES, eriter delivery address below: 

DVes 

102S95-02-M-154 

1120 East Davis Dr. Ap~ .D736 ::.:;:::,:- ~I'============= 
Terre Haute, IN 47302 ~ . ·~4. ,-

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Alan T. Rains, Jr. 
301 North Quaker Lane 
Alexander, VA 22304 

2. Article Number 

If YES, enter delivery address bel~ 
~ 

(Transfer from service labeQ 7010 3090 0000 5591 0583 

~ 



• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Lenis Clay Frandsen & Tamara S. 
Frandsen 
1-06 South 300 East 
Lindon, UT 84042 

3. Service Type 
~ Certified Mail D Express Maili 

D Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4. Restricted Delivery? (E'xtra Fee) D Yes 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8561 6271 

• (;Omplete Items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Saundra Rasmussen 
1371 E 600 .N 
Bountiful, UT 84010 

DAgent 
D Addressee 

3. Service Type 
~Certified Mail D Express Mail 
D Registered D Return Reoeipt for Merchandise 
D Insured Mail D C.O.D. 

4. Restricted DefNery? (E'xtra Fee) D Yes 

7011 3500 0001 8563 0697 2. Article Number 
(Transfer from servIce labeQ 

PS Form 3811, February 2004 Domestic Return Receipt 102595-()2·M·1540 , PS Form 3811, February 2004 Domestic Return Receipt 102595'02-M-154t 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Peggy Lemon 
Route 2 Box 2176 
Roosevelt, UT 84066 

2. Article Number 7011 3500 0001 8561 6684 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Steve Richens 
P.O. Box 181 
Lapoint, UT 84039 

2. Article Number 
(Transfer from servIce labeQ 7011 3500 0001 8563 0796 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Att:;tch this card to the back of the mailpiece, 
or on the front If space permits. 

1. Article Addressed to: 

Linda L. Davis 
3603 Elwood Circle 
Salt Lake City, UT 84106 

2. Article Number 
7011 3500 0001 8561 6325 

Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Att:;tch this card to the back of the mailpiece, 
or on the front if space pennits. 

1. Article Addressed to: 

Joh..'1 pawson Jorgensen, Trustee 
$?q4 S .6906 w' 
~99~f)ve1t, ur 84066 

2. Article Number 
(Transfer from SE 7011 3500 0001 8563 0406 

\ 
~ 

102595-02-M-154( 



" 

• vompn~u:~ Ilt:::lll:S I,~, i:UIU~. MI;:'V ,",VI I ItJlCLC 

Item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can retum the card to you. 
• Att<;lch this card to the back of the mail piece, 

or on the front if space permits. 

1. Article Addressed to: 

Pete Hackford 
6194 Woodland Drive 
Uintah, UT 84403 

o Agent 
o Addressee 

3. Service Type 
ACertifled Mail 0 Express Mail 

o Registered 0 Return Receipt for Merchandise 
o Insured Mail 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

VUIIIJ.I1t::Lt:: ILelll;:' I,', a.J 1\01 0,,1. MI;:'V ,",UIIIVICLC 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mail piece, 

or on the front if space permits. 

1. Article Addressed to: 

Judith Burton Moyle 
P.O. Box 52077 
Salt Lake City, UT 84152 3. ServiceT~ 

~ DCertifmd Mail-tJ apress Mail 
-0 RegIstered . 0 Retum Receipt for Merchandise 
o Insured Mail 0 C.OD. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

2. ArticleNumber 7 011 3500 0001 8561 6691 2. Article Number . 7011 3500 0001 8562 8687 
~~~from~~~ __ ~m~~~n~sre~r~~~m~se~~~l~~I~~~e~Q __ ~==~~~~==========~======~~~~~ ____ _ 

PS Form 3811, February 2004 Domestic RBium Recelpt 'C259~·M·'540 I , PS Form 3811, February 2004 Domestic Retutn Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mallpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Otto Dean Frandsen & Velma Dean 
Frandsen Tmst Dated Febmary 6, 
1997 . 
920 Clubhouse Drive 
Roosevelt, UT 84066 

2. Article Number 7011 3500 0001 8561 6585 

PS 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Att<;lch this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Mary A. BroWl.J. 
4556 Suncrest Drive 
Salt Lake City, UT 84117 

D. Is delivery address 
If YES. enter delivery address &i~~ltl~"\ 

3. Service Type 
.:e, Certified Mail 0 Express Mail 
o Registered 0 Retum ReceIpt for Merchandise 
o Insured Mall 0 C.O.D. 

1. Article Number 
(r~nsfer from service labeQ 

7011 3500 00D1 8561 6424 

'J 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Richard O. Nelson 
7760 Brighton Way 
Salt Lake City, UT 84121 

2. Article Number 
~=srer from service labeQ 

, February 2004 

7010 3090 0000 5591 0422 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the ,reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Thayne Andelin Smith . 
51 W. Center St. 
Orero, UT 84057 

2. Article Number 
~ransfer ~m servi~ !af 7011 3500 0001 8563 0864 

10259~·M-154C 

102S95'02·M·1541 



• \...Jomple1e lIems I,~, ana ;j. AlSO comple1e 
item 4 if Restricted Delivery is desired. 

_ Print your name and address on the reverse 
so that we can return the card to you. 

_ Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Kathy Louise Hardinger 
3415 RR3 
Myton, UT 84052 

v\J1I 1 •• II'C::ac II.CI I I;:) I,.c., QIIU "". I"'\J;,V \.oVII I..,ICLC 

o Agent item 4 if Restricted Delivery is desired. 
I "Gf/) rWk( ?:::f/J.J~; - Print your name and address on the reverse ,0 ~ so that we can return the card to you. 

C. Date of Delivery 

D. Is cieit~ address different from ttem 17 ,0 Yes 
If YES, enter delivery address below: .Je'No 

o Express Mail 

~ 
\ 

,---
3. Service Type 

...et,certified Mail 
D Registered 
D Insured Mall 

o Retum Receipt for Merchandise 
o C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

_ Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Mindy Snow Wennergren 
1398 East 900 South 
Salt Lake City, UT 84105 3. Selvice~~"l 

..../iJ Certifoed~ Mail 

o Agent 
o Addtessoo 

~---

D Registered 0 Return Receipt for Merchandise 
o Insured Mall O ·C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

2. Article Number 7011 3500 0001 8563 0536 2. Article Number 
(TranSfer from service labeQ 

7011 3500 0001 8561 6509 
(TranSfer from service labeQ 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540' PS Form 3811, February 2004 Domestic Return Receipt 102595.Q2-M-154! 

_ Complete items 1, 2, and 3. Also complete _ Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 0 Agent item 4 if Restricted Delivery is desired_ 

- Print your name and address on the reverse 0 Add_ _ Print your name and address on the reverse 
so that we can return the card to you. C. Date of Delivery ! so that we can return the card to you. 

- Attach this card to the back of the mail piece, t) -}9-J 2- - Attach this card to the back of the mailpiece, 
or on the front if space pem1its. . or on the front if space permits. 

D_ Is deliverv address different from item 1? 0 Yes 
,. Article Addressed to: 

Keith D. Goates 
P.b.'Box 1023 
WestJordan, UT 84084 

2. Article Number 
(TranSfer from service 1abeI). 7011 3500 0001 8563 04b 8 

• _:...r-_ . .... 

PS Form 3811 , February 2004 Domestic Return Receipt . 

1. Article Addressed to: 

Bill Barrett Corporation 
Attn: David Watts 
1099 18th Street, #2300 
Denver, CO 80202 

2. Article Number 

- Complete items 1, 2, and 3_ Also complete I _ Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired_ . D Agent I item 4 if Restricted Delivery is desired. 

- Print your name and address on the reverse, " D Addressee _ Print your name and address on the reverse 
so that we can return the card to you. .. ' so that we can return the card to you. 

- Attach this card to the back of the mailpiece, _ Attach this card to the back of the mailpiece, 
or on the front if space permits. _, . or on the front if space pem1its. 

--------'----'-----------''''.,'-,.",-1 D. Is delivery address d'lfferentfrom ttem 17 0 Yes 
1. Article Addressed to: ... If YES. enter delivery address below: ~o 1. Article Addressed to: 

Cloyd Goates 
P_O. Box 1023 
WestJordan, UT 84084 f 

Nancy Fowler 
2708 Majestic Ridge CirCle 
Salt Lalce City, UT 84121 

D. Is derrvery address different from item 17 0 Yes 
If YES, enter delivery address below: ....., No 

~ 

, 

2. Article Number 
(TranSfer from service labeQ 7011 2970 0003 7712 6807 2. Article Number 

(Transfer from servIce labeQ 
7011 3500 0001 8561 6523 



VUllljJlI:at:: ILt::III;:' I. £.1 dilU v.I"\I:SU l,;UIIIIJIt:::Lt::: 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you . 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

Carolyn G. Campbell 
2477 Cardinal Way 
Salt Lake City, UT 84121 

• l;omplete Items" <!, ana ::So AlSO complete 
item 4 if Restricted Delivery is desired. 

'IJ . { , WJ - ',. r W'1'l!' V' ¥ r L...I "uu,""."" I • Print your name and address on the reverse 
~ I r , ,. so that we can return the card to you. 

D. Is delivery address d"rflerent from item 17 0 Yes 
If YES, enter delivelY address below: ..--/!if No 

3. SelVlce Type 
.A:r Certified Mail o Express Mail 

~ 

\. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Articfe Addressed to: 

Riehard L. Stimson 
540 Arapeen Dr., Suite 250 
Salt Lake City, UT 84108 3. Service Type 

~CertifiedMail o Express Mail 

~~~--~ 
o Registered o Retum Receipt for Merchandise o Registered o Return Receipt for Merchandise 
o Insured Mail o C.O.D. 

4. Restricted Delivery? (Extra Fee) 

2. Article Number 
(T"ransfer from service labeQ 7011 3500 0001 8562 7536 

PS Form 3811, February 2004 Domestic Retum Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Barbara Ann Bilbey 
387 West 500 North 
Vemal, UT 84078 

2. Article Number 
(Transfer from service labeQ 7010 3090 0000 5591 0644 

Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

o Insured Mail o C.O.D. 

DYes 4. Restricted Delivery? (Extra Fee) 

7010 3090 0000 5591 0415 
2. Article Number 

(Transfer from service labeQ 

1D2595-C2-M-1540 I PS Form 3811. February 2004 
'r- -

Domestic Retum Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Margaret O'Mara 
HC 64 Box 473 
Duchesne, UT 84021 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

---

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to! 
D. Is delivelY address different from ~em 17 CI Yes 

If YES, enter delivelY address below: ~ No 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Carolyn Smith 
1305 W 1400N 
Mapelton, UT 84664 

2. Article Number 
(Transfer from service labeQ 

\ 
Dorothy C. Mullins 
1288 3rd Ave. 
Salt Lake City, UT 84103 

2. Article Number 
(Transfer from service labeQ 7011 2970 0003 7712 6999 

CI Yes 

1D2595-1J2-M-154( 

1 



" 

, II Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

II Print your name and address on the reverse 
so that we can return the card to you. 

II Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Daniel S. Sam and Penny B. Sam 
319 W 100 S, Suite A 
Vernal, DT 84078 

\ 
\ 

• vomplere Items 1, :.!, ano ~. AlSO complere 
item 4 if Restricted Delivery is desired. 

II Print your name and address on the reverse 
so that we can retum the card to you. 

II Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Alan L. Miller 
6331 Hathaway Street 
Salt Lake City, DT 84123 

-_ ._ . ....------- - _._- _. 

D. Is delivery address different from item 1? 0 Yes 
If YES, enter delivery address below: ~ No 

n~T ,; 7 ?n'~ 1 
..:..... ~ " ... w I'::" ~ 

o Express Mail 
o Return Receipt for MerchandisE 
o C.O.D. 

2. Micle Number 
(Transfer from service label) 

2. Micle Number 
(Transfer from service label) 7010 3090 0000 5591 0569 -i011 2970 0003 7712 6890 

PS Form 3811, February 2004 

II Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

II Print your name and address on the reverse 
so that we can return the card to you. 

II Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Edith Louise Jorgensen, Trustee 
3264 S 6000 W' 
Roosevelt, DT 84066 

Domestic Return Receipt 

II Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

I C6Y.J.............,. 7r 6: L..J "'IJ0re:;see 1 II Print your name and address on the reverse 
r:".I~ .... _ .... : •• _ ... \.0 •• , ,., ___ ...:..1 AI .... "=': I,.. .... _.L- .... 6. .... _" •• __ • so that we can retum the card to you. 

D. Is delivery address different from item 1? 0 Yes 
If YES, enter delivery address below: ~ No 

II Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Micle Addressed to: 

Dale A. Smith 
192 N 100 E 
Farmington, DT 84025 

7011 2970 0003 7712 6876 2. Micle Number 
(Transfer from service labeQ 7011 2970 0003 7712 7019 1 2. MicleNumber I. (Transfer from service label) 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540 I PS Form 3811, February 2004 Domestic Return Receipt 

II Complete items 1, 2, and 3. Also complete 
. item 4 if Restricted Delivery is desired. 

II Print your name and address on the reverse 
so that we can return the card to you. 

II Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Charles R. Thompsen:& Jane A. 
Thompsen 
RR2Box2104 
Roosevelt, DT 84066 

II Complete items 1, 2, and 3. Also complete 
- item 4 if Restricted Delivery Is desired. I Yb?fti?C(- V [t!J7I~ I II Print your name and address on the reverse 

, - so that we can retum the card to you. 
II Attach this card to the back of the mailpiece, 

or on the front if space permits. 

B~].'t Levan Dennis 
3672 W 4040 S 
West Valley City, UT 84120 

D. Is delivery 
If YES, enter delivery ~rt .... ~'hatn'l"· 

2. Miele Number 
(Transfer from service labeQ 7011 3500 0001 8562 8540 2. Micle Number 

(Transfer from service labeQ 7010 3090 0000 5591 0668 

102S95-<l2-M·154 

102595-<l2oM-154 



~mp'BIB lIems ' . ~ . ana ;:So AlSO complete 
.,:ittmi<'4 if ~estrictE!d Delivery is desired. 
Ii :Eliot. your name and address on the reverse 
.. ~ tnat we can retum the card to you. 
• Attach this card to the back of the mailpiece. 

or on the front if space permits. 

1. Article Addressed to: 

Glen Hardman 
1 Z88 W 1300·N 

. Clinton, UT 84015 

{ 

• t;omplete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you . 

• Ati9ch this card to the back of the mailpiece. 
or on the front if space permits. 

\1. Article Addressed to: 

I Virginia P. Menlove 
I' ~. 1146 Harvard Ave. 

" 3. SelViceType I. Salt Lake City, UT 84105 
'ifi{ Certified Mail 0 Express Mail I 

j 

o Express Mall 
o Registered 0 Return Receipt for Merchandise 

3. S9tVice Type 

~ Certified Mall 
o Registered 
OI~Man 

o Return Receipt for Merchandise 
o Insured Mail 0 C.O.D. o C.O.D. 

4. Restricted Deilvery? (Extra Fee) OVes 4. Restricted Delivery? (Extra Fee) 

2. Article Number 
(Tnmsferfrom service IabeQ 7011 2970 0003 .7712 67bO 

2. Article Number 
I (Trnnsfer from service labeQ 1010 3090 0000 5591 0507 

PS Form 3811. February 2004 Domestic Return Receipt 102595'()Z·M-1S40 [ PS Form 3811. February 2004 Domestic Return Receipt 

• Complete items 1. 2. and 3. Also complete '; • L.~' • • 1. 2, and'31A1so complete 
item 4 if Restricted Delivery Is desired. D Agent • Ita •• . • oted Delivery, Is desired. 

• Print your name and address on the reverse X D Addressee , • Pril'it"' name and address on the reverse 
so that we can return the card to you. B. Received by (Printed Name) C. Date of DelivelY so that we can retum the card to you. 

• Attach this card to the back of the mailpiece. '4Jl '$;lV:. Attach this card to the back of the mailplece. 
or on the front if space permits. • _ ;::, ,,__ • or on the front if space permits. 

1. Article Addressed to: 

Laurie Ann Hardinger Wilson 
Rt.3 Box 3615 
Myton, UT 84052 

2. Article Number 
(Trnnsferfrom service labeQ 

PS Form 3811. February 2004 

7011 3500 0001 8563 0499 
Domestic Return Receipt 

1. Article Addressed to: 

Allen Gines, Ind And Agent! AIF for 
. Estate ofMyrle Gines; And Jerry N. 

Gines 
979 Stewart Hill Drive 
Logan, UT 84321 

2. Article Number 
7010 3090 0000 5591 0606 

• Complete items 1, 2, and 3. Also complete 
• Complete items 1. 2. and 3. Also complete 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can retum the card to you. 

_ 'LJ Agent I item 4 if Restricted Delivery is desired. 
~~ D Addressee I • Print your name and address on the reverse 

, so that we can retum the card to you. 

• Attach this card to the back of the mailpiece. 
or on the front if space permits. 

1. Article Addressed to: 

Stewart Norman Dennis 
P.O. Box 44 
Myton, UT 84052 

• Attach this card to the back of the mailpiece. 
or on the front if space permits. 

1. Article Addressed to: 

Charles Stringham, Successor Trustee 
for Stringham Mineral Trust 
7394 South Union Creek #13-G 
Midvale, UT 84047 

Dves 

102595-{)2-M-154{ 

102595-02-M-1S< 

• 2. Article Number 7011 3500 0001 8563 0802 
2. Article Number 

(Transfer from service labeQ 
7011 3500 0001 8562 8557 

(Trnnsfer from service labeQ 



,. 

vumplBte nems I,~, ana ". AlSO complete 
item 4 if Restricted Delivery is desired. 

- Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece. 
or on the front if space permits. 

f. Article Addressed to: 

Noel Leavitt 
10043·South Lindsay Wood Lane 
Sandy, UT 84092 3. Service Type 

~ Certified Mail 0 Express Mail 
o Registered 0 Return Receipt for Merchandise 
o Insured Mall D C.OD. 

4. Restricted Delivery? {Ext1a Fee} D Yes 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 A~61 6554 

• vompleu~ Item:> I,':::, i1IlU .,). J-\1::iU .... VIIII.m::at: 

item 4 if Restricted Delivery is desired. 
_ Print your name and address on the reverse 

so that we can return the card to you. 
- Attach this card to the back of the mailpiece. 

or on the front if space permits. 

1. Article .Addressed to: 

Flora Scott 
350 S. Main Street 
Salt Lake City, UT 84101 

--. 

) 

B. Received by ( 

D. Is delivery address cflfferent from item 17 D Yes 
If YES. enter delivery address..ll!!lcw: )Q No 

. ""~OWi~ 

~\ 

4. Restr1c!ed Delivery? {Ext1a Fee} Dyes 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8561 6233 

PS Form 3811. February 2004 Domestic Return Receipt ,; . 102595-02·M·154l1 i PS Form 381 1. February 2004 Domestic Return Receipt 102595-02·M·154 

• • Complete items 1. 2. and 3. Also complete . • Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name.and address on the reverse 
so that we can return the card to you. 

item 4 if Restricted Delivery is desired. ___ II ~ ~ , t\n t I't. l. ~ 
I----=-----____ r-_ ..... =,..::u::::u:::''''''':::·~.:::.:...,· - Print your name and address on the ~ ~~ Addresset 

i so that we can return the card to you. 
. • Attach this card to the back of the mailpiece. 

or on the front if space permits. 

1. Article Addressed to: 

-, 
State of Utah School And Institutional 
Trust Lands Administration 
Attn: LaVonne GanisoJ;!-
675 East 500 South. Suite 500 
Salt Lake City, UT 84 I 02 

8. Received ~ ( Printed Name) 
<"U OAJ (3 ,AI ~~; 

D. Is del"lVery address cfJ!ferent from ttem 1? D Yes 
If YES. erner delivery address below: ~ No 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8563 0772 

PS Form 3811. February 2004 

- Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

- Print your name and address on the reverse 
so that we can return the cand to you. 

• Attach this cand to the back of the mailpiece. 
or on the front if space permits. 

1. Article Addressed to: 

RIchard Y. Thurman 
1i 20 East 500 South #1405 
Salt Lake City, UT 84102 

2. Article Number 
(Transfer from service labeQ 

D. Is delivery address different from item 1 
If YES. enter-delivery address below: ;-

CO\:) 
..... 

\ 

_ Attach this card to the back of the mall piece. 
or on the fnont if space permits. 

I 1. Article Addressed to: 

I 

I Duchesne County School District 
P.o. Box 446 
Ft. Duchesne, UT 84021 

- -_. -_ . . _-- -

2. Article Number 7011 2970 0003 7712 7002 

- Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

- Print your name and address on the reverse 
so that we can retum the cand to you_ 

- Attach this card to the back of the mailpiece. 
or on the front if space permits. 

1. Article Addressed to: 

Sally Ware 
3093 South Cherise Circle 
Salt Lake City, UT 84106 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8563 0673 

102595-02-M-15t 



.. ' .. ' 

item 4 if Restricted DeliverY is-d~~~;('-'-
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front 1f space permits. 

1. Article Addressed to: 

Shennan Richens 
P.O. Box 1746 
Roosevelt, UT 84066 

~ 
"' >.., V?y~ < ~ 

I 3. Service Type 

J;iIJ Certified Mall D Express Mail 
o Registered D Return Receipt for Merchandise 
o Insured Mail D C.O.D. 

4. Restricted Delivery? (&tra Fee) 0 Yes 

2. Article Number 
(Transfer from service tabeQ 7011 3500 0001 8563 0727 

• l."Omplele Ilems I,.t!:, Clna ". 1\1::;0 curnpltm~ 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mallplece, 

X: 

).J. " D. Is defIVe!)' address diffemnt fTom Item 17 D Yes 

:<i~ ~IfYES' enter delivery address below: ~NO 

or on the front if space permits. 

1. ArtIcle Addressed to: 

'
'''~/ '' - , .. " 

R~li Hintze '" .~ \~ 
140 University Street., ~ .{J.~ o. I.? , 

Salt Lake City, UT 8 ~;-.... . '" 3;, 
D Express Mail ,...~~~~ Certified Mail 

__ . ____ _ _ • • __ _ ~~"... D Reglsterecl D Return Receipt for Merchandise 
DC.O.D. D Insured Mall 

4. Restricted Delivery? (Extra Fee) [J Yes 

2. ArtIcle Number 
(Ttansfer from setVtce IabaI) 7011 3500 0001 8561 6721 

PS Form 3811, February 2004 Domestic Return Receipt 1<J2595.()2·M-I540 PS Form 3811, February 2004 Domestic Retum Receipt f~l54 --------------------------------------

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed io: 

Corporation of th·:~o~.~.::~::!:i~ .. ; .!;:;.:i;: r.fThe 
Churchcf Jesus Christd Lau:<~· .talnt3 
Rc&l Estate Pivision, T 1:I'~lfth. Flooi' East 
50 East North Temple Street 
Salt Lake City, UT 84150 

2. Article Number 
(Transfer from service tabeQ 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

William E. Sorensen and Karen 

Sorensen 
P.O. Box 1746 
Roosevelt, UT 84066 o Express Mail 

[J Return Receipt for Merchandis. 
DC.O.D. 

2. Article Number 
(Transfer from service tabeQ 7011 3500 0001 8562 8588 

PS Form 3811, February 2004 Domestic Return Receipt f02S9S-02·M·I540 H PS Form 3811, February 2004 Domestic Return Receipt 102595-02·M-f5' 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. ""'-.. 

• Att?ch this card to the back of the mailpiece, ' 
or on the front if space permits. 

1. Article Addressed to: 

Rpnald Pederson 
387W 500 S 
Vernal, UT 8407? 

D. Is delivery address different from ~em 1? 0 Yes 
If YES, enter delivery address below: ~NO 

o Express Mail 
D Return Receipt for MerchanolSe 

o C.O.D. 

2. Article Number 
(Ttansfer from service tabeQ 

7011 3500 0001 8563 0635 

Legrand J. Gilbert 
He 64 Box 355 
Duchesne, UT 84021 

2. Article Number 
(Transfer from service JabeQ 

7011 3500 0001 85t1 6257 



- --" .... _-- .. _".- "~' ~,,~ ~. ~.~~ v~ ....... ~,~ 0 • Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. X Agent , item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 0 Addressee ' • Print your name and address on the reverse 
so that we can return the card to you. C. Date of Delivery I so that we can return the card to you. 

• Attach this card to the back of the mailpiece. I • Attach this card to the back of the mailpiece. 
or on the front if space permits. 0 or on the front if space permits. 

D. Is delivery address diff~ 17 Yes 
1. ArticleAddressedto: .... _- . . .. .r;;;·U·L7i"· liIlNo I ,. Article Addressed to: 

Laura Hauck 
3005 South Cave Hollow Way 
BOlmtiful, UT 84010 

I 

\. ' '-s {', I I 
3. Service Type ~SPS.7 i I 

I;ijICertified Mail ~MaJJ I 

Bureau of Land Managemer..! 
Vernal Field Office 
Attn: Jerry Kenczka 
170 South 500 East 3. Service Type 

Jill Certified Mail o Express Mail 

\ 

Vernal, UT 84078 El'Registered 0 Retum Receipt for Merchandise I ' 
_ .. .. _ _ ,I 0 Insured Mail 0 C.O.D. ! o Registered o Return Receipt for Merchandise 

"-~ ... - o Insured Mall o C.O.D. 
4. Restricted Delivery? (Extra Fee) DYes 4. Restricted Delivery? (Extra Fee) 

2. Article Number 
(franSferfrom service labeQ 

PS Form 3811. February 2004 

7011 3500 0001 8563 0567 
Domestic Retum Receipt 102595·02·M·1540 

2. Article Number 
(fransfer from service labeQ 

PS Form 3811. February 2004 

, 
L 

7011 3500 0001 8562 8618 

Domestic Retum Receipt 

• Complete items 1, 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. • Complete items 1, 2, and 3. Also complete 

• Print your name and address on the reverse item 4 if Restricted Delivery is desired. 
so that we can return the card to you. of Delivery • Print yO'ur name and addresS on the reverse 

• Attach this card to the back of the mailpiece. so V'lat we can return the card to you •. 
or on the front if space permits. • Attach this card to the back of the mallplece. 

or on the front if space permits. 
1. Article Addressed to: 

M & P Family Revocable Trust, Max 
James Patry & Patsy Patry, Trustees 
Rt. 3 Box 3012 
Roosevelt, UT 84066 

1. Article Addressed to: 

Jessee Pederson 
387 West 500 North 
Vernal, UT 84078 

.--.- ~ -

2. Arllr;leNlimber 7011 350 0 0 001 8561 6 34 9 2.Mde Number . 7011 2970 000 ~ __ '??.~2 ... 6593 
(fllmSf.., 'rom stJfV!c;., /abel) I (Transfer from service 1_,. _ . _. • __ 

102595-02-111 1 S40 " opt PS Form 3811, February 2004 Domestic Retum Receipt . .. PS Form 381 1. February 2004 Domestic Retum Rece, 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this cand to the back of the maHpiece, 
or on the front if space permits. 

I • Complete items 1. 2. and 3. Also complete 
, . - .~-. I item 4 if Restricted Delivery is desired. I ~ 0 Addressoo I • Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mailpiece. 

or on the front if space permits. 

DYes 

102595-02·M·1541 

• . I 

10259S.(J2·M·1& 

1. Article Addressed to: 1. Article Addressed to: 
D. Is delivery address different from Item 1? 0 Yes 

If YES, enter delivery address below: ~ No 

Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O, Box 45155 
SaltLake City, UT 84145-0155 

2. Article Number 
(Transfer from service labeQ 

Strasser Invesiments 
2327 Logan Way 

~.:- . 

Salt Lake City, ~" 84108 3. Service Type 
.B1 Certified Mall 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8563 0819 

1 



" 

• Complete items 1, 2, and 3. Also complete G~ - · vomplete:"te)llS 1, <!, ana;:s. /-IISO complete ~~u.c ~ o Agent I item 4 if Restricted Delivery is desired. ~ 
, 0 Agent item 4 if Restricted Delivery is desired. ~/"""J "' , L../J~'O_e • Print your name and address on the reverse o Addressee J • Print your name and address on the reverse 

so that we can return the card to you. 8. Received by ( Printed Name) \ c. Date of DelivelY I so that we can return the card to you. 

I f~7'p:tza~'V~ I J' (JOait~l~ • Attach this card to the back of the mailpiece, if}! 11 J 17..- I • Attach this card to the back of the mailpiece, 
or on the front if space pemlits. o Vi • or on the front if space pemlits. 

D. Is deliveJY address different from item 1? es D. lsde!iv9JYadaessdifferentfromltem1? 0 Ves 
1. Article Addressed to: If VES, enter delivery address below: ~ No 1. Article Addressed to: If YES, enter deliv9JY address below: ~o 

'\. 
t 

Heirs of John Accawinna 

\ Allotment No. 687, MUNC184 } 
Chad Earl Mullins c/o Bureau of Indian Affairs Uintah and Ouray 

2021 East Lincoln Circle 
L- Agency ~ 

3. Service Type 
r-- P.O. Box 130 3. Service Type ~ 

Salt Lake City, UT 84124 .Jll'Certified Mall o Express Mail Fort Duchesne, UT 84026 C(Certified Mail o Express Mall 
o Registered o Return Receipt for Merchandise -- -_. __ .- o Registered o Return Receipt for Merchandise 

• ' • _ _ __ _ _ a •• _._._.' o Insured Mail o C.O.D. .. _-- - -- .. - .-" o Insured Mall OC.O.D • . , . 
4. Restricted Delivery? (Bet'" Fee) OVes 4. Restricted Delivery? (Brtrn Fee) OVes 

2. Article Number 7011 3500 0001 8562 8533 2. Article Number 
(rransfer from service Iabe/) 

7011 3500 0001 8563 0383 
(r",nsfer from service labeQ 

PS FOml 381 1, February 2004 Domestic Return Reoelpt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

.• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the maHpiece, 
or on the front if space pemlits. 

1. Article Addressed to: 

Adele W. Parkinson 
2162 'Arbor La..tle 
Salt Lake City, UT 84117 

2. Article Number 
(rransfer from service labeQ 

PS FOml 3811, February 2004 

7010 3090 0000 5591 0545 
Domestic Retum Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

1=-M-1540 PS FOml 3811, February 2004 Domestic Retutn Receipt 

~ 
\ 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the rnailpiece, 
or on the front if space pemlits. 

1. Article Addressed to: 

United States of America 
Bureau of Indian Affairs 
Uintah and Ouray Reservation 
P.O. Box 130 
Ft. Duchesne, 1JT 84026 

102S1l5-02·M-154t 

o Express Mall 
o Retum Receipt for Merchandise 
o C.O.D. 

2. Article Number 
(rransfer from service labeQ 7011 3500 0001 8562 8625 

102595'()2·M·1540 PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

10259S.()2·M·154 

• Print your name and address on the reverse 
so that we can return the card to you. 

I n I \.Lr~ tAl ~n..... 0 Addrossee I • Print your name and address on th9 reverse 
I I so that we can return the card to you. 

• Attach this card to the back of .the mail piece, 
or on the front if space pemlits. 

1. Article Addressed to: 

Regina Walker 
446N 500 E 
Roosevelt, UT 84066 

2. Article Number 
(rransfer from service labeQ 

If VES, enter delivelY address below: 

• Attach this card to the back of the mailpiece, 
or on the front if space pemlits. 

1. Article Addressed to: 

Richard T. Corey 
3241 Bell Carlyon Road 
Sarldy, UT 84092 

D. Is delivelY address different from item 1? 0 Ves 
If YES, enter delivelY address below: ~No 

3. Service Type 

~edMan 
OReglstered 
o Insured Mall 

o Express Mall 
o Retum Receipt for Merchandise 
o C.O.D. 

2. Article Number 
(T",nsfer from service labeQ 7010 3090 0000 5591 0439 



, 

• (",;omplete Items I, ""' i:::1IIU .J.I"'\I:;:'U !o..U11't",no;;"'" 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mail piece, 

or on the front if space permits. 

1. Article Addressed to: 

GordonB::t:rtL 3tmle, ilid & fut' 
for Dorothy Stone Est, et al. 
1085 American Beauty Drive 
Salt Lake City, UT 84116 

3. Service Type 
bel Certified Mail 
D Registered 
D Insured Mall 

~ ' .~ 
'2 ~ 
". ?> ;, ': ? -. 

D Express Mail 
~ -

D Retum Receipt for Merchandise 
DC.O.D. 

4. Restrlcted Delivery? (Extra Fee) D Ves ---
2. Article Number 

monster frnm service /abeQ 
7011 2970 0003 7712 6661 

PS Form 3811, February 2004 Domestic Retum Receipt 102595-02-M-1S40 ..---

• Complete items 1, 2, and 3. Also complete D ! • Complete \ems 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. • Agent 1 item 4 if R !Stricted Delivery is desired. 

• Print your name and address on the reverse D Addresseo 1 • Print your ~ame and address on the reverse 
so that we can return the card to you. C. Pate of Dellv<lry ! so that We" can return the card to you. 

• Attach this card to the back of the mail piece, :..-ti}1 • Attach this card to the back of the mail piece, 
or on the front if space permits. ? D Ves or on the fl mt if space permits. 

1. Article Addressed to: ...w No I 1. Article Addressed to: 

Shirley Jeanne Crawley 
11335 N 5710 W 
Highland, UT ~ 

. . ._?:~.9D? 
" 

D Express Mail 1 
D Retum Receipt for Merchandise 
DC.O.D. 

Meri Jo Mccomb, Heir of Dorothy 
Smith 
11048 Hawkswood Drive 
Sandy, UT 84094 

-_ ... ..... __ . .... .. -

.. ~ .. 

D. Is dellv<lry address different from ttem 1? U Ves 
If YES, enter delivery address below: .JsI.No 

) 

3. Service Type 
..iD Certified Man D Express Mail 

D Retum Receipt for Merchandise 

D 
Dves 

2. Article Number 
(fransfer from service labeO 

7011 3500 0001 8563 0758 2. Article Number 
(fransfer frnm service labeO 

7011 3500 0001 

102595-Q2-M-1540 i; PS Form 3811, February 2004 
~~~~--------------------~ 
PS Form 3811, February 2004 Domestic Return Receipt Domestic Retum Receipt 

• Complete items 1, 2 , and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space pemnits. 

1. Article Addressed to: 

Greg Hackford 
2883 West 110 North 
V ~mal, UT 84078 

DVes 

'-

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print yourname and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
Dr 6n the front if space permits. . 

1. Article Addressed to: 

'. 

Joann H. Barker 
1961 W 3140 S 
West Valley City, UT 84119 

2. Article Number 

D. Is delivery address different from ttem 
If YES. eriter delivery address below: 

102595-02·M-I54C 

) 

2. Article Number 
(fransferfrom servIce labeQ 

7011 2970 0003 7712 6562 ' .. - .- . ... _ .. - ..... .. -- _ . (fransfer frnm service labeQ 7011 2970 0003 7712 6586 ---_ .. -. _-----.-- --_ ... -.. . -- - - -- --



.. , 

• , -, - •• - _ .................... ,., ...... L ..... . - - .... "E'7J-. .~ • vomplete·l,ems I, >!, ano OJ. ~ISO complete 

; u'~~C\v>}j)l~ g =~ ite.m 4 if Restricted Delivery is desired. 
• Pnnt your name and address on the reverse 

X ./ ~ :J ./5. 0 Agent item 4 if Restricted Delivery is desired. 

so that we can retum the card to you. 
~ . 0 Addressee • Printyour,fli!:ln9.·and address on the reverse 

• Attach this card to the back of the mail piece 
B. Received by (Printed Name) I C Date of 0 IIv SO that we .ca"ii'l'etum the card to you. B. Reco!ved by (PriSt Name) 1 ~~ of ~ivery 

or on the front if space permits. ' 
. e ery I • Attach thls.cafd to the back of the matlpiece, j'J V'A.,d . -/ ~ :;-~-1' I or on the frOntlf,space pennits. . , •• 

1. Article Addressed to: D. Is delivery address dlflerentfrom Item 17 0 Yes i . D. Isdeliveryaddressd"lfferentfromftem17 0 Yes 

If YES, enter delivery address below: ~o 
1. Article Addressed to: If YES, enter denvery address below: • 

.'.' 

I , , 
Kaiser-Francis Oil Company 

. "f: , 
~ ~ ~ . Juanita Lee Stiner 

P.O. Box 21468 I 
\ \ 

Tulsa, OK 74121 ~ ! 4308 21st Ave. 
3.~rvice Type Missoula, MI 59803 3. Service Type 

Certified Mail o Express Mail ~ . /9 Certified Mail o ExplllSS Mail 

- . .. o Registered o Return Receipt for Merchandise 
: o Registered o Return Receipt for Merchandise .. - o Insumd Mall OC.O.O. 

.. -- ~ .. -- .. - o Insured Mail o C.O.D. , 

4. Restricted Delivery? (Extra Fee) 
.-

DYes .' 4. Restricted Oerovery? (ExIra Fee) DYes 
2. Arti~IR Nllmhs:3r - ... .. 

(fransfer from .. Mce JabeO ' u.u.u " " u u u 001 8562 8700 . J (fransferfrom service label) 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02.M-1540 "I PS Form 3811, February 2004 

7011 3500 0001 8562 867 
Domestic Return Receipt .1..~S'02-M-1541 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• • Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or 011 ,~he front if space permits. 

1. Article"Addressed to: 

Mark Chapman 
P.O. Box 1389 
Sealy, TX 17474 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

I '~.r.a / tD..(df e ~ LJ AIloressee l • Print your name and address on the reverse 
's..i(e; ived bv (},;I]!ed Name) C~"""Ir..QIV ' so that we can retum the card to you. 

• Attach this card to the back of the mallplece, 
or on the front if space permits. 

1. Article Addressed te: 

Michael E. Zeller 
135 Newton Road 
Woodbridge, CT 06525 

O. Is delivery address differentfmm Item 17 0 Yes 
If YES, enter delivery address below: ~ 

2. Article Number . 7011 3500 0001 8561 6394 lj 2. Article Number . 7011 3500 0001 8561 6479 
(fransferfrom se!VIce JabeO . r,~...!(Ti~ra~n~sfe::::rfro~m~s~e~!VI~e~e!:.lab~e~o~_-=====================~ __ 

PS Form 3811, February 2004 Domestic Return Receipt 102591XJ2-M-1540 :' PS Form 3811, February 2004 Domestic Return Receipt 10259!X)2·M·1S4( 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Jay Randall Russell 
12537 Chicken Dinner Rd. 
Caldwell, ID 83607 

2. Article Number 
(fransfer from seMee 

o Express Mail 
o Return Receipt for Merchandise 
o C.O.D. 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Micle Addressed to: 

QEP: ResoUrces, Inc .. 
Attn: Umd Department 
1050 17th Street, Suite 500 
Denver, CO 80265 

2. Article Number 
(fransfer from service labeQ 

7011 3500 0001 8561 6714 



1------

SENDER: COMPLETE THIS SECTION 

'I!! Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
sci that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Marsha R. Stanger 
130 Arden Drive 
Idaho Falls, ID 83404 

2. Article Number 
(TIansfer from service labeQ 

PS Form 3811. February 2004 

~( ;:' I 

.. ' .. ::-~ 

7011 3500 ~001 8561 6417 

Domestic Return Receipt 

SENDER: COMPLETE THIS SECTION 

• Complete items 1. 2. and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
. so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front If space permits. 

1. Article Addressed to: 

.-. 

Susan Onnen 
4896 Firethom 
Jackson,MI49201 

2. Article Number 
(rransfer from service labeQ 

PS Form 3811, February 2004 

7011 3500 0001 8563 0840 

Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front If space permits. 

102595.()2·' 

102595{)2·, 

1. Article Addressed to: 
D. Is delivery address different from Hem 1? 0 Ves 

If VES, enter delivery address below: ANo 

Melvin D. Close, Jr. 
2124 Redbird Dr. 
Las Vegas, NY 89134 

2. Article Number 
(Transfer from service labeQ 

PS Form 3811, February 2004 

7011 3500 0001 8561 6455 

Domestic Return Receipt 10259S:02·, 



• item 4 if Restricted Delivery IS' desin;d~ ·· .. 
• • Print your name and address on the reverse 

· ·so that we can return the card to you. 
• Attach this card to the back of the rnailpiece, 

Or on-the front if space pennits. 

1. Article Addressed to: 

.... . 
.' ~' 

Carlinda Truman 
680W'200N 59-1 
Roosevelt, UT 84066 

o Agent 
Addressee 

C. Date of Delivery 

D. Is delivery address allferm! from item 11 0 Ves 
If YES. enter delivery address below: A No 

\ 

3. Service ~j:: --- . 
...J2il.Certified M~.expR!Ss Mail 
o Registered 0 Retum Receipt for Merchandise 
o Insured Mall I:] C.O.D. 

4. Restricted Delivery? (Bdra Fee) OVes 

- VVII 1 •• m:::ILt:f 1Lt::111~ I, £, C;lIIU .J. I"\I~U ~omplete 

item 4 If Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Att,,-ch this card to the back of the mailpiece. 

or on the front if space pennits. 

o Agent 
-'~ 0 Address," 

C. Date of Delivel1 

1. Article Addressed to: 
D. Is delivery address different from Item 1? 0 Yes 

Patri.cia SueKeech 
6614 W. Ga:meld Street 
Phoenix, ~'is'5043 , . 

If YES, enter delivery address below: I'fIJ No 

RS ~ 
!.~~ - \'~\ 
/

", 1 .,:-- \' . 
~ f.~ ;;L.!' ~"";::';'~-~::;:=========:::!:=== 

~
~ .-:i; S'llYl6e ".ype 

, /.lolM~ Mail 
.,.-.... 0'. : .... ~ 

o Express Mail 
o Return Receipt for MerchandisE 

o Insured Mall o C.O.D. 

4. Restricted Delivery? (Bdra Fee) I:] Yes 

2. Article Number . 7011 3500 0001 8562 7529 I 2. Article Number . 7011 3500 0001 8561 6639 
(TmnsferfromsefVJce labeQ ~ 1:_J(1i~t<l~nsft~er;fro~m~sef1/~lce~/abe~.Q~_-===:::::::==========::::::=====~ __ 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02·M-1540 11 PS'Form 3811. February 2004 Damestlc Retum Receipt 102S95-()2-M-1541 

• • Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you • 

• A~ch this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Stephanie Webber 
3837 East 22 North 
Rigby, ID 83442 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8563 0789 

PS'Form 3811, February 2004 Domestic Retum Receipt 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece. 
or on the front if space permits. 

1. Article Addressed to: 

'~7~; ~-:-: ',~.-:: ,--

DilJn;;:;: 2amily LLC 
119~i'S·::;~;£\kn Canyon Lane 
Sandy, UT 84092 3. Service Type 

-AmCertified Mail 
I:] Reglstared 
o Insured Mail 

102595-02·M·1540 

o Express Mall 
o Retum Receipt for Merchandise 
DC.D.D. 

2. Article Number 
(Transfer from service labeQ 7011 2970 0003 7712 6982 

.......... .- _ I")n-4'" .... • ' . ~ • __ ........ ,.. ~ 

Joseph C. Percival f;t Al 
6028 South 4840 West 
Sal~ Lake City; UT 84118 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8563 0420 

PS Form 3811, February 2004 

1. Article Addressed to: 

l;o!m,.R. Moritz -<: 
7936 -East Plaze Ave. 
~cQttsdaie, ~ 85253 

Domestic Return Receipt 

2. Article Number 
(Transfer from service labeQ 

7011 3$00 0001 8563 0413 

102595'()2·M-15 



item 4 if Restricted Delivery is desired: -- ~;~'4'if-R~tri~d -oilive';; is-(jesirt;cC • 
- Print your name and address on the reverse _ Print your name and address on the reverse 

so ·that vie can mtum the card to you. so that we can return the card to you. 
- Attach, thl~ card to the back of the mailpiece, • _ Attach this card to the back of the mailpiece, 

or on the front if space permits. I or on the front if space permits. 

1. Article Add~ed to: 1. Article Addressed to: ':~ ~. 

Patricia Fischer CQbaItEnergy .. 
P.6.-Boxio162 
Z-ephyr Cove, NY 

-")' 1.\~~ ~ (, 
750 Weaver Dairy Road #2214 
. Chapel Hill, ND 27514 3. ~ervice Type 

..iW Certified Mail 0 Express Mail 
o Registered 0 Retum Receipt for Merchandise 
o Insured Mall 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

89449 '::: . 

D. Is delivery address different from ttem 11 /0 Yes 
'\ If YES. enter delivery address below: ~ No 

, -
3. Service Type 
-..fitCertified Mail D Express Mall 

D Registered 0 Retum Receipt for r-.:'Ierchandise 
o Insured Mail 0 C.O.D. 

4. Restr1cted Delivery? (Bctra Fee) DYes 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8561 6615 2. Article Number 

(Transfer from service labeQ 7011 2970 0003 771c :'.6'814 
PS Form 3811, February 2004 . _ _ _ _ _ _ ______________ ...:.... ________ __ .:.:1o:25::9:::~.:2=.M.1540' PS Form 3811, February 2004 Domestic Return Receipt Domestic Return Receipt 102595-02-M·154 

• - Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

_ Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

- Print your name and address on the reverse 
so that we can return the card to you. 

I ~ / 1.= D Addressee ~ - Print your name and address on the reverse 
• so that we can return the card to you. 

- Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Shen-ie Rene Knez and Paul Knez 
118 Ervin St. 
Craig, CO 81625 

\ 

2. Article Number 
(Transfer from servIce {abeQ 7011 3500 0001 8563 0734 

\ 

_ Attach this card to the back of the mailpiece, 
or on the front if space permits. 

:~ 1. Article Addressed to: 

SheliaP~ 
3241 S. Garland Way 
Lakewood, CO 80227 

D. Is delivery address different from nem 11 D Yes 
If YES, enter delivery address below: ~No 

2. Article Nurnber 7011 3500 8563 0710 
(Transfer from service labeQ 

• PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540' PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-15 

• -.,.c;;omplete items 1, 2, and 3. Also complete . 
- item 4 if Restricted Delivery is desired. 

• - Print your name and address on the reverse 
so that we can return the card to you. 

- Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Linda Bl.1ck 
P.O. Box';6:t8 
Wartburg, TN 37887 3_ Service Type 

A Certified Mail 
o Registered 
D Insured Mail 

o Retum Receipt for Merchandise 
DC.O.D. 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8561 6318 

- n("o "'" __ ~O-4'" r""_L _____ .. ......... ,. 

_ Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

_ Print your name and address on the reverse 
so that we can return the card to you. 

_ Attach this card to the back. of the. mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

..... - . ' ~: =.. ":.!.. -.,,,~ ..... 

Leroy Moulton 'J!! I 
~eg Val DQ'Vtl 1\'-
~'HaReyGty TJ+ S4~· 

'-(V;N15'1f)~/'iX h139~ 

D. Is delivery address different from ttem 
If YES, enter delivery address below: 

2. Article Number 
(Transfer from servIce labeQ 7011 3500 0001 8561 6295 .1 



• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
, so that we can return the card to you. 

• Attach 'this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

LeG~nds Exploratior" .1J.':: 
5351 SaL'lFelipe Suite 860 
FLOu.ston, IX 77057 

D. Is delivery address different from nem 17 0 Yes 
If YES, enter delivery address below: ~ No 

3. Service Type 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

ThomaS:6. srith, Heir of 
Dorothy Smith 
6363 Mount.Logan Way 
Taylorsville, UT 84129 

B. Received by ( Printed Name) 

D. Is delivery address different from item 17 
If YES, enter delivery address below: 

3. Service Type 
Ja Certified Mall 0 Express Mall 

J , 
o Registered CJ Retum Receipt for Merchandise 
CJ Insured Mall' CJ C.O.D. 

A Certified Mail CJ Express Mail 
o Registered CJ Retum Receipt for Merchandise 
CJ Insured Mail CJ C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 4. Restricted Delivery? (Extra Fee) CJ Yes 

7011 3500 0001'.8'563 0956 2. Article Number 
(Transfer from service labeQ 

2. Article Number 7011 3500 0001 8561 6240 
(Transfer from service labeQ 

, PS Form 3811 , February 2004 Domestic Return Receipt 102595-o2-M-1540 ! PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

!-=-.::....-'--J-.L...:....1.J.:.!!:::::;~~_:l!;:==:::::J;~Add~~re~ssee~~, • Print your name and address on the reverse 
C. Date of Delivery so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits_ 

102595-02-M-154C 

1. Article Addressed to: 1. Article Addressed to: 
address different from nem 17 I:l Yes 

If YES, enter delivery address below: ~ No 

Telitha Giesler 
1205 Second Ave. 
Salt Lake City, UT 84103 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8563 0857 

R'aymond Glen Gilbert 
875 South Taylor Road 

: I Othelio, W A 99344 
, 
I ' 

2. Article Number 
(Transfer from service labeQ 7010 3090 0000 5591 0385 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540 : PS Form 381 1, February 2004 Domestic Return Receipt 
- -------____ _ - - _ _ • • - - ". w , 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Christian Fonnesbeck, Trustee of 
the Frank 0, Fonnesbeck Trust 
215 A. Street 
Salt Lake City, UT 84103 

2. Article Number 
(Transfer from service /abeQ 

00-1of r""_L.._. __ ............. .1 

D. Is delivery addrilssdifferent from item 11 0 Yes 
If YES, enter delivery address:-~elow: ~ No 

".~ 
\, 

\ 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is deslned. 

• Print your name and address on the reverse 
so that we can netum the card to you. 

• Ati<lch this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Larae Poe 
68645 Canal Lane 
Boardinan, OR 97818 

2. Article Number . ~ 7011 3500 0001 8563 0~50 (Transfer from semce lab 

102595-02-M-154i 



.. , 

item 4 If Restricted Delivery Is desired: {JJ. tPru riJ OJhrA cYIIgent item 4 If Restricted DeliverY is"desl;;{'-'- x ' -'/7:. .-L (:!.})~D Agent 
•. Print your name and address on the reverse o Addressee • Print your name and address on the reverse ..r-- . ., 0 AIIdresSet 

so that we can return the card to you. 
~Rec~ by (PJt N8d I Ci(th~(1ry so that-we can retum the card to you. ~1!CeIved by (Ptinred Name) , ~~e of DeUveTJ • Attach this card to the back of the mail piece, 

. Ou) alfll 
• Attach this card to the back of 1tIe mailplece. 

e>?L.1"1-I Pf?~ # Cc.7 I ~ or on the front if space permits. or on 1I1e front if space permits. 

1. Article Addressed to: 
D. Is delivery address d"1ff.rent from item 17 0 Yes 1. Article Addressed to: D. Isdel"lVeryaddressd"<ff"rentfrom Item 17 0 Yes 

If YES, enter delivery addness below: ~o If YES, enter de/ivery address beloW; ~No 
. - '. 

i 
Jos~ph C, Donegan 

: ~ Antelope ORRI, LLC I 
2441 High Timbers, Suite 120 . i I 15884 Sheep Creek Road ~ , 

Phelan, CA 92371 . The Woodlands, IX 77380 3. SelVlce Type ! , ~ceTYPe 
-' t· ~ '; '~':C9rtified.MIliI D,Express Mail ( I Certifif:jd Mail o Express Mall 

Registered' " . , . a Retum Receipt for Merchandise , 
OReglstered o Retum Receipt for Merchandise _ . .. .. .. . ..... _ .. - .. . . - .. .... . - . __ ...... .. -_._ .... .. o Insured Mail DC.O.D. o Insured Mall o C.O.D. 

4. Restricted Delivery? (Extra Fee) DVes I 4. Restricted Delivery? (Extra Fee) Dves 
2. Article Number i 2. Article Number 

(Transfer from service'labeQ 7010 3090 0000 5591 0637 (Transfer from servies IabsQ I. 7011 3500 0001 8562 8656 : 
I PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M.154O ! PS Form 3811, February 2004 102595-02·M-1541 Domestic Retum R~pt 

• Complete items 1, 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this cand to the back of the mailplece, 
or on the front if space permits. 

1. Article Addressed to: 

Patricia L. Donegan 
526 South Electric Ave. 
Alhambra, CA 9180~ 

s 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

I--.::....---:----,:r'it!~-I,-r-~ .... =.-.uu=~ru===- • Print your name and address on the reverse 
.. j T . I so that we can return the cand to you. 

D. Is delivery address different from item 1? 0 Yes 
• If YES, enter delivery address below: .-!B>No 

\ 

• Attach this card to the back of the mallplece, 
or on the front If space permits. 

1. Article Addressed to: 

Wallace Jay Donegan 
i5884 Sheep Creek Road 
Phelan, CA 92371 

D. Is delivery address differenHrom Item 1? 0 Yes 
If YES, enter delivery address below: ~No 

l 

2. Article Number 
(rransferfrcm service labeQ 7011 3500 0001 85b1 662t 2. Article Number 

(Transfer from sarvles labeQ 7010 3090 0000 5591 0514 
• PS Form 3811, February 2004 Domestic Retum Receipt _ 

• • Complete items 1, 2, and 3. Also complete 
· item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

· 1. Article Addressed to: 

Larry K. Gilbert 
4610 6th Street Place SE 215 
Puyallup, WA 98374 

2. Article Number 
(Transferfrcm service labeO 

7011 

102595-02·M·1540 : PS Form 3811. February 2004 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the cand to you. 

• Attach this cand to the back of the mailplece, 
or on the front if space permits. 

1. Article Addressed to: . 

'Joseph Sam and Wife, .t'ran<~es 
Sam 
P.O. Box 351 
University, MS 38677 

102S95-02·M·154C 

D. Is delivery address different from ~em 1? 0 Yes 
If YES, enter delivery address belOW: ~ No 

-s:: r ' o:t.::~ !=l Yes 



- it;~'4'iiResirl;ted -6eiwe.y is-d~si;~;C '-
• Print your name and address on the reverse 

so that we can return the carel to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

1. Article Addressed to: 

o Agent 
o Addressee 

C. Dale of Delivery 

D. Is delivery address different from item 17 0 Ves 
If YES, enter delivery address below: ~ NO 

\ 

- .......... 1-" ................. , ..... ,'-,""" .......... ,.....,~'"' ...... ,I't-" ..... ... 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mail piece, 

or on the front if space permits. 

f 1. Article Addressed to: 

I 
( 

:0 .. , ... < 

X ;~: J~L/' 

D. Is delivery address different from item'17 0 Ves 
If VES, enter delivery addre~s below: .1!ip No 

Carma N. Hacking 
2414 North 2500 West 
Vernal, UT 84078 . --1' 

Garth 1. Ha\\i"kins:,.-
1757· South 400 East . 
Orem, UT 84057 3. Service Type 

..a Certified Mall o Express Mall 
o Registered o Return Receipt for Merchandise 
o Insured Mail o C.O.D. 

4. Restricted Delivery? (Extra Fee) 

2. Article Number 
(Transfer from service labeO 7011 2970 0003 7712 7149 

PS Form 3811, February Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

OVes 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 
D. Is delivery address different from item 17 0 Ves 

Twilla Rasmussen 
61 East Main Street 
Vernal, UT 84078 

If VES, enter delivery address below: ~No 

2. ArtIcle Number 
(Transfer from service labeQ 7011 3500 0001 8562 8779 

PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. ArtIcle Addressed to: 

Larry L. Hawkins 
1757 South 400 East 
Orem, UT 84057 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 8562 8878 

3. Service Type 
~CertifiedMall o Express Mall 
o Registered o Return Receipt for Merchandise 
o Insured Mall o C.O.D. 

• Restricted Delivery? (Ex/ra Fee) 

2. Article Number 
(Transfer from service labeO 7011 7712 7309 

PS Form_ 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the carel to you. 

• Attach this card to the back of the mailplece, 
or on the front if space permits. 

OVes 

102595.o2·M-1541 

17 0 Ves 
1. ArtIcle Addressed to: If VES, enter delivery address below: JsI:Jlo 

·1 

Jerry N. Mascarenas 
175 North 100 West 
Tooele, UT 84074 

2. Article Number 
(Transfer from service labeQ 

7011 3500 '-0001 8563 1083 

PS Form 3811, Febnuary 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the carel to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits, 

1. Article Addressed to: 

:N) Vickie Ly~ Jacobson 
~orth 645 West 
"Orem, UT 84057 

2. ArtIcle Number 

If YES, enter \lelivery address below:-

% 

(Transfer from service labeQ 7011 3500 0001 8562 87'3'1" 

102595.o2-M-154 

. .............. _. __ no 041 0( r""_ .... _. __ ............. • _ ___ ~. ~_ • ... ""oF"< ... __ '=»0 ..... ... _L. _____ ......... ,. 



, 

• ,",omplele items 1,2, and 3. Also complete 
Item 4 if Restricted Delivery is clesired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attaoh this card to the baok of the mailpieoe., 
or on the front if space pem1its. 

1. Article Addressed to: 

. James LeRoy Warr 
POBox 1858 
Roosevelt, UT 84066 

~-'r':T ' 

'-'-- ~ 

o Agent 
CJ Addressee 

C. Date of Delivery 

't:J - 2-7-/2 .. 
D. Is delivery address different from item 17 0 Ves 

If YES, enter ~elivery address below:· );;j. No 

3. Service Type 
Js!JCeltified Mall CJ Express Mall 

CJ Registered CJ Return Receipt for Merchandise 
[J Insured Mall [J C.O.D. 

4. Restricted Denvel}'? (E)ctra Fee) [J Ves 

2. Article Number 
(Transfer from service labeO 

7011 3500 0001 8563 1038 

. PS Form 3811. February 2004 
; 

Domestic Return Receipt 102595-Q2·M-1540 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space pem1its. 

1. Article Addressed to: 

• t 

,i Lawrence Trujillo 
, 251 North 100 East 

.\ Toole, UT 84074 

D. Is delivery address different from Item 17 0 Yes 
If YES, enter delivery address below: ~ No 

2. Article Number 
(Transfer from service label) , 7011 3500 0001 8562 8885 

PS FOm1 3811, February 2004 Domestic Return Receipt 102595·02-M-1540 

, Compiete items 1, 2, and 3. Also complete 
, item 4 if Restricted Delivery is desired. 
; .'rint your name and address on the reverse 

so that we can return the card to you. 
Attach this card to the back of the mallpiece, 
or on the front if space permits. 

Article Addressed to: 

~-----:=, 

Estate of Kenneth B. Trujillo 
251 North 100 East 
Tooele, UT 84074 

D. Is delivery address different f"lm item 17 
If YES. enter delivery address'below: 

C Express Mall • 
P Returll Receipt for MerchandisE 
[J 

2. Article Number 
(Transfer from service label) 

7011 2970 0003\ 7712 7194 . ; 
---":-.-~~---....-.-., - -,,_ .. _.- ....... -. -' 

CC' C' __ 'lQ-t ... a='_L.. .... __ • .... l\nA 



VVllltJlvLt:i ILvl I I.;:) I, iC., QIIU oJ. 1"1;)1.1 ""-'I I 1.,m::U::I 

item 4 if Restricted Delivery is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach, this card to the back of the mail piece, 

or on the front if space penn its. 

1_ Article Addressed to: 

Debbie Mitchell 
519 N. 2500 E. 

, Ballard, UT 84066 

D. Is delivery address different from ~'em 1? DYes 
If YES, enter delivery address below:, ~ No 

l 
h , 11, 

11 3. Service Type I i 
I )it Certified Mall D Express Mall 
. D Registered D Return Receipt for Merchandise 

• l,;Omplete Items °1, i!:, ana ol. I"\ISU Gt.HIIJJltlU::: 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you . 

• Attach this card to the back of the mailpiece, 
or on ,the front if space penn its_ 

1_ Article Addressed to: 

Louis F ermo 

Allotment No. 687 MUNC 215 
c/o Bureau ofIndian Affiars Unitah and 
Ouray Agency 
POBox 130 

_~<?!!.puc~~~e.!...UT 84026 

3. Service Type 
....biI)Certifled Mail D Express Mail 

D Registered D Return Receipt for Merchandise 
D Insured Mail D ' C.O.D. 

____________________________________ LI_4._R_e_s_m_ct_e~d. _D_ell_very? ___ ~ ____ Fe_~ _______ D __ V._~ _____ , ~I __________________________________ _l~~~~~ __ ~ ____ ~ ____________ __ 

2. ArticleNumber 2. ArtlcleNurnbe~ 7011 3500 0001 8562 8892-' 

D Insured Mall D C.O.D. 

4_ Restricted Dellverv? !Extra Fee) D Yes 

(rransferfromservicelabeQ 7011 2970 0003 7712 71.63, (Transfer from servIce labeQ L 

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540 f : PS Fonn 3811, February 2004 Domestic Return Receipt 

'--------------------------------------------____________ -J' , ~--------------------

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space pennits. 

1. Article Addressed to: 

' - - "' 
Wayne C. Close 
1796 N. Cobblestone 
Provo, UT 84604 

2. Article Number 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space pennits. 

1. Article Addressed to: 

Edna J. Lopez 
5535 South 5180 West 
Kearns, yT 84118 

, 

B. Received by (Printed Name) 

D. Is delivery address different from Kern 17 DYes 
If YES, enter delivery address below: ~o 

I 

• Complete items 1, 2, and 3. Also complete 
d tem 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the maJlplece, 
or on the front if space penn its. 

1. Article Addressed to: 

Spear Hubbard Wah-Po- Allotment-Woo 
clo Bureau ofIndian Affairs Unitah and Ouray 
Agency 
14-20-H62-5962 
POBox 130 
Fort Duchesne, UT 84026 

• Complete items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery Is desired. 

I ~ .( c;:/~/ --' D Addressee ~ • Print your name and address on the reverse 
::> so that we can retum the card to you. 

• Attach this card to the back of the maUpiece, 
or on the front if space pennits. 

1. Article Addressed to: 

, 
\ I I 

i I 
EP Energy E&P Company, L.P .. 
Attn: Michael J. Walcher 

f P . .o. Box 4660 
D Express Mall Houston, TX 77210-4660 
D Return Receipt for M"",htuidlse 
o C.O.D. '. 

102595-02-M-154l 

, 
o Express Mail 
D Return Receipt for MerchandisE 
o C.O.D. 

2. Article Number 
(Transfer from service /abeQ 7011 2970 000~72'12 1'178'· - ~ .l - 2. ArticlaNumber 7011 3500 0001 8561 6189 

~ t (Transfer(romservicelabel) . _______ •• • - ... _ ........ _... -- - ,..,.,~ .. _. 



" 

• Corpplete items 1. 2. and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. II B. 

• Attach this eard to the back of the mailpiece. 
or on the front it spaca permits. 

1. Article Addressed to: 

:' . Anthony L. Rampton & Vincente.. 
Rampton, Trustees of the CalVin:!>.;;. 
Rampton Trust 
170 S. Main St., #1500 
Salt Lake City, UT 84101 

3. Service Type 
.A Certified Mall 

o Registered 
o Insured Mail 

4. Restr1cted Delivery? (Extra Fee) Dves 
2. Article Number 

(Transfer from service/abeD 7011 3500 0001 8562 8953 
PS Form 3811 . February 20()J.... • - - --OOiilestJc Return Receipt 102595-0Z-M-154( 

• Complete items 1. 2. and 3. AlSd-complete 
item 4 if Restricted Delivery is desired. 

• Print your name and addJeSS on the reverse 
so that we can return the card to you. 

• • Attach this card to the back of the maOpiece. 
or on the front if space permits. 

1. Article Addressed to: 

I Ardon B. Evans 
713 West Springwood Dr. 
Famington, UT 84025 

D. Is deUve!}' ad'dross 
If VES. enter delivery address below: 

2. ArtIcle Numbe{ 
(Transfer (rom service /abeO ~. -2:.011 . F.97Q.~0,l;lJI3.2?12 71205" . 

PS Form 3811. February 2004 . Domestlc Return Receipt 1025gs;()2-M·1540 

---_. 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
· so that we can return the card to you. 
• Attach thi~ card to the back of the mailpiece. 

or on the front if space permits. 

1. Article Addressed to: 

Tommy Fausett 
Rt. 1 Box 1034 
Roosevelt, UT 84066 

delivery address differen! from item 17 l:.t Ves 
It YES, enter delive!}' address belOw: ...-Bb No 

• Service Type 
I!;r, Certified Mall 

-"d' Registered 
D Insured Mail 

o Express Man 
o Retum Receipt for Merchandise 

o C.O.D. 

• r •• RestJIcted Delivery? (Extra Fee) 0 Ves 

2. Article Number 
(Transfer from service /abeQ 7011 3500 OqOl 8562 8724 



.. , 

• \,;omplete Items 1, £, ana ~. AlSO complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article ACldressed to: 

Farmers National Company, Agent 
for INTRUST Bank, N.A., 
Trustee of the Charles Mattingly 
family Trust dated tI23/SS 
5110 S. Yale, Suite 400 

:~ulsa! 9~.1 ~ I? 5 . 

2. Article Number 

' 3. Service Type 
,8 Certified Mall 
o Registered 
o Insured Mail 

o Express Mall 
o Retum Receipt for Merchandise 
i::J C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

(Transfer from service labeD 7011 2970 0003 7712 7347 
PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

- "",,,III1t'lOlQ H1;I1f~ .,1:. :t:9n,J ". AlSO compl,Bte 
item 4 If Restricted De!lvery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front If space permits. 

1. Article Addressed to: 

James W, Miller 
1536 Saltbrush Ridge Rd. 
Highlands Ranch, CO 80126 

3. ServIC~~~<:) , 
ArJ Certlfi~.M'M O~ Mall , " 
o Registered---crRetum Receipt for Merchan( 
Cl Insured Mall 0 C.O.D. ~ 

4. Restricted Delivery? (Extra Fee) 0 Yes 

2. ArtIcle Number 
(Transfer from senilce labe~ 7011 3500 0001 8563 1052 

PS Form 3811, February 2004 Domestic Retum Receipt ' : 102S9S-02: ' 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

I . -~,..L IA/,./cr U AClaressee , • Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Glenda N. ·Chra~s 

PO Box 168' 
Vernal, UT 84078 

2. Article Numbe~ 
(Transfer from senilce labeD 

D. Is delivery address different from ~em 1? 
. If YES, enter delivery address below: ,)!iVNo 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Anna Winegar Tripp 
POBox 7 
Dayton, ID 83232 

D. Is delivery address different from Item 11 0 Yes 
If YES, enter ~elivery address below> -.J:i;!] No 

2. Artiel,e Number 
(T'ransferfrom service labeO 7011 2970 '0003 77];-2 7217' ,· 

, PS Form 3811, February 2004 Domestic Retum Receipt 102595-02·M·1540 r- PS Form 3811, February 2004 . - • - Domestic Return Receipt 102595-02-M·154' 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Barbara Hardman 
P.O. Box 2700006 
Fruitland, UT 84027 

: 2. ArtIcle Number 
(Transfer from service labeD 

\ ' -

D. Is delivery address different from ~em 11 
If YES, enter delivery address below: ~ No 

il' I . I t " 
o Express Mall 
o Retum Receipt for Merchandise 

/ o C.O.D. 

• Complete'items 1i 2, and 3. Also complete 
Item 4 if Restrioted Delivery is desired. 

• Print your name arid address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

King Silver Coporation 
685 Escalante Dr . 
Saint Geo~ge, UT 84790 

D. Is delivery address different from item 11 
If YES. enter delivery address below: AQ No 

'::::::-£c:-c LeW 4- '-L 

o Express Mall 
o Retum Receipt for Merchandise 

o C.O.D. 

2. Article Number 
(Transfer from service labeO 

7011 3500 0001 8562 8847 



" 

COMPLETE THIS SECTION ON DELIVERY 

Items 1. 2. and 3. Also complete 
Restricted Delivery is desired. 

.' your name and address on the reverse 
so· that we can return the card to you. 

• Attach this card to the back of the mailplece. 
or on the front If space permits. 

A. Signature 

x 
B. Received by ( Printed Name) 

o Agent 
DAdd~ 

1. Article Addressed to: 
D. Is delivery address different from item 1? 0 Yes 

If YES. enter ~elivery address belo~ fill No 

Nadine Gillmore 
PO Box 130 
Oakley, UT 84055 

2. Article Number 
(Transfer from service labeQ 

7011 3500 0001 8562 8939 

PS Form 3811. February 2004 .' Domestic Return Receipt 

• Complete Items 1. 2. and 3. Also complete 
item 4 If Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the oard to you. 

• Attach this card to the back of the mailplece. 
or on the front If space permits. 

1. Article Addressed to: 

,Timothy Patry and Patsy Patry 
Rt. 3 Box 3012 
Roosevelt, UT 84066 

2. Article Number 
cr,ansrer, fr;orn servlge labeQ 

7011 3500 0001 8563 0901 

PS Form 3811. February 2004 Domestic Return Receipt 

• Complete Items 1. 2. and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
· so that we can return the card to you. 
• Attach this card to the back of the mall piece. 

or on the front if space permits. 

1. Article Addressed to: 

Club Oil & Gas, Ltd. 
66 Inverness E. Lane 
Englewood, CO 80112 

If YES. enter delivery addres.!' below: 

2. ArtIcle Number 
(Transfer from servIce 'abeQ 7011 2970 0003 7712 7248 -- .. - -----.. _- .. _ .• - ..... _ .. -

.. PS Form 3811. February 2004 Domestic Return Receipt 

102595-02·' 

102595.()2~ 

10' 



• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front If spa.ce permits. 

1. Article Addressed to: 

Garlin R. Hawkins 
1757 South 400 East 
Orem, UT 84057 

D. Is delivery address different from item 17 
If YES, enter delivery address below: ~_No 

Argo Energy Partners, Ltd. 
POBox 1808 
Corsicana, TX 75151 

2. ArtIcfeNumber 7011 2970 0003 7712 7200 - ; 2. ArtIcle Number ' 
(T"ransfer from service labeO . • ' I '-' _'....;m~ra_n_s"-:er:::fro:-:-:m:-s ..... IV-:lc....:e...;la::.be;;.:O:....-_ _ _ _____ -.....c __ -'-""'"""-..::'--.;::..;::..:..;....;--.,;;..... __ 

i. PS Form 3811. Februarv 2004 Domestic Return Receiot 102595·02·M,j5~O '. PS Form 3811, February 2004 Domestic Return Receipt 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

BSNR Rapto~; LP ., 
1001 Fannin 
Suite 2020 
Houston, TX 77002 

2. Article Number ' 

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front If space permits. 

1. Article Addressed to: 

Bruce R. Miller 
7894 S. Locust Court 
Centennial, CO 80112 

102595·02-~ 

D. Is delivery address different from Item 17 
If YES, enter delivery address below: Pv'No 

(Transfer from service /abeO ·7 0 11 2 9 7 0 0 0 0 3 7 712 7 0 4 0 ~ I 2. ArtIcle Numbe( 

: PS Form 3811, February 2004 Domestic Return Receipt ' 102595-02·M·1540 J' (Transferfromsen)/celabe~ , ' " .? !J.~1 2970 0003_ ?712 7231 
. J PS Form 3811, February 2004 Dcmestlc Return Receipt 1 02595-02·~ 

• Complete Items 1, 2. and 3. AlsO complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that w e can retum the card to you. 

P Attach this cerd to the back at the maUplece. 
or on the front 11 space permits. 

1. Article Addressed to: 

Estate of Louise D. Young 
PO Box 309 
Midvale, UT 84047 

2. Article Number 

• Complete items 1. 2. and 3. Also complete 
Item 4 If Restricted Delivery Is desired . 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front if spa?l permits. 

1,. Article Addresse(J to: 

Walter Duncan Oil, LLC 
100 Park Avenue, Ste. 1204 
Oklahoma City, OK 73102 

D. Is delivery address different from Item 1? U Yes 
If YES, enter delivery address below: ftNo 

3. Service Type 
~ertlfled Mall 
o Registered 
o Insured Mall 

o Express Mail 
o Return Recelpt for Mercha! 

o C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

, (Transrer from service /abeQ 7 O,1;L .~ 91 0 .0 0 0 3 7712 7 2 ~? 12. Article Number 
"'''''''04 _ _ , __ . __ • "'"nil nnm13c:tit'! Rp.hlm RP.r.elot 102595-0Z-M-1540 ,I (Transfer from servic9/ab~ 7011 3500 0001 8562 8786 



• Complete Items 1, 2, and 3. Also comple~e 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Slover Minerals, L.P. 
3614 Royal Rd 
Amarillo, TX 79109 

2. Article Numbe{ 
3500 0001 8562 8717 

PS Form 381 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Dusty Sanderson 
7802 Bennington Dr 
Amarillo, TX 79119 

D. Is delivery address different from Item 1? 0 Yes 
If. YES, enter delivery address below: ...De No 

• Complete items, 1, 2, and 3. Nso complete 
item 4 If Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front if space permits. 

1. Article Addressed to: 

Janice Trujillo 
430 E 77th Dr. 
Denver, CO 80229 

2. Article Number 
(rtansf.r from seMc8 !abeQ 

, February 2004 

1. Article Addressed to: 

Domestic Return Receipt 

INTRUST Bank N.X., Trustee of 
the Charles Mattingly Family Trust 
dated 1123/85 
Box 1 
Wichita, KS 67201-5001 

L-__________________________________ ~ ____________________________ - Y~ . 

2. Article Number 7712 7071 \--- 2. Artlcl, 
(rransfer from service label) 7 011 2970 0003 (Transfer from service labeO ( U ..IJ..IJ .:J ~ U U U U U ..IJ 0 ~ t:I .::J .11 U .11 , 

,Number 

102595-02-1. 

- - I 
PS Form 3811, February 2004 Domestic Return Receipt l0is,9s·02"" .IS~O r PS Form 3811, February 2004 Domestic Return Receipt 102595-02·~ 

• Complete items 1, 2, and 3. Nso complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. . 

• Attach this card to the back of the mailpleCe~ 
or on the front if space permits. ' 

1. Article Addressed to: 

George G. Vaught 
PO Box 13557 
Denver, CO 80210 

~ ... 
': .. "\ . ... . 

• Complete Items 1, 2, and 3. Nso complete 
item 4 if Restricted Delivery is desired. 

I -. I ~" v'1t" "1 • ~ ~== ! • Print your name and address on the reverse 
• - - • ~ so that we can return the card to you. 

3. Service Type 
.Je- Certified Mall 

o Registered 
o insured Mall 

• Attach this card to the back of the malipiece, 
or on the front if space permits. 

1. Article Addressed to: 

Jon Lee Richie 
155 Osprey Cove Loop 
Myrtle Beach, SC 29588 

-- ----. 

-' 

If YES. enter delivery address below: 

2. Article Number 
(Transfer from service labeO 7011 3500 0001 85b3 0987 

"~- ' 

2. Article Number 
(Transfer from service labeQ 7011 3500 0001 85b2 8793 

_ _ '- . _ .• '>O~-4 r- .. ~ _._ .. ..... "',~. 



• Complete items 1. 2. and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece. 
or on the fron! if space permits. 

1. Article Addressed to: 

PEC Minerals LP 
14860 Montfort Dr 
Suite 209 
Dallas, TX 75254 

2. Article Number 
(Transfer from service labeQ 

PS Form 3811. February 2004 Do!nestic Retum Receipt 

• Complete Items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailplece, 
or on the front if space permits. 

1. Article Addressed to: 

Cosiah Sparks 
3809 Bugatti Way 
Modesto, CA 95356 

2. Article Numbe!: 
(Transfer from service labeO 

PS Form 3811, February 2004 

7011 2970 0003 7712 7255 

Domestic Retum Receipt 102595-02-~ 



I 
Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
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~ Cel1ified Fee 
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~rdorsemenl ReqUired) 
Reslricled DelivclY Fea r---~""t;::;;--:J 

(Endorsement RequIred) 
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Total pl' ......... R.. ~<> .... I !t 

Julie Massey 
3022 West 500 South 
Vernal, UT 84078 

• Complete Hems 1, 2, and 3. Also complete 
Item 4 if Restricted OellvelY Is desired. 

• PrInt your name and address on the reverse 
so Ihat we can relum the card to you. 

• Attach this card to the back of the mailplece, 
or on the front if space permits. 

I 1. ArtIcle Addressed to: 

Julie Massey 
3022 West 500 South 
Vernal, UT 84078 

7011 3500 0001 8562 8830 i 
_I - - _. _--- .. -

x 
B. Received by ( Printed Name) 

D. Is deliyery address different from Item 1 
If YES, enter delivery address below: 

D Express Mail 

.~~ 
--. 

~ O~~ ~ I "'". t:i...,.,(../pJ "D /, I 
'.::.: ® 8,2'f1~~~''&~~t~;: ' ( l 
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""6(101'0 ~~ 

- , _ R~/~ ~~ 

DAgent 

o Return Receipt for MerchandIse 

2. Article Numbe( 
(Transf~r from selVice Jabel) 7011'::",0 0001 8562 8830 

L ___ i',.::~~rm3811, February 2004 Domestic RetUrn Receipt 10259S-0Z-M-1S40 ; ___ I 
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Frederick M.1V1acDo
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Beatty & WO~ak, P.C. 
7440 Creek ROad, SUite 300 
Sandy, UT 84093 

. .... _-----_. 

f:>" ... ~-, ... ,.. , ' f U ,S: Post,iI ServiceTM 
~CERTIFIED MAILM RECEIPT 
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• Complete Items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

\ • Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Thomas A. Judd & Ethel Judd 
128 North Hale 
Grantsville, UT ~ 

~;5'1-~ 

II 1111111 --- - --~ 

7011 2970 0003 7)12'n8,? 
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- . ,._--) -- --- \ 
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A. Signature 

x 
B. Received by ( Printed Name) 

Thomas A. Judd & Etliel Judd 
128 North Hale 
Grantsville, UT ~ 

~y~1-tl 
. _-_. ". __ .,. ----

DAgent 

D. Is delivery address different from Item 1? 0 Yes 

If YES, enter delivery address below: ~rNo 

2. Article Number 8 7 I 
! (1'rans(erfrom setVlce/.beO 7011 2970 0003 7712 71 I 

. __ .L----;-------- -----, 

\~.. J"'!~~~~I~!!:!II!:! '-0--,-_ , __ j ._P_S_F_o_rm_ 3_B_1_1_, _F_eb_r_U_ary_ 2_0_04 _ ___ D_o_m_e_st_lc_Return Receipt 102595-02-.M-.1540 , 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
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Ardon S. HiMkins 
569 North 700 East 
Mapleton, UT 84663 

d ~!W,..a:&M'i.I .. "t4.i<.I$I .. ;a,t!!V;j 

Clcy,'SlOiD.Z 

• Complete items 1. 2, and 3. Also complete 
Item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
50 that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front If space permits. 

1. Article Addressed to: 

Ardon S. Hawkins 
569 North 700 East 
Mapleton, UT 84663 

2. ArtIcle Number 

II IIIIII 
rO);L_ 21ED OD03_ 77).2 72~ .~ ___ J 

~ .t~ :.,.ot. 

" ~ R~t ____ __ 
~ Carr.lnll __ 

Dat" __ _ 

, D Not DallV<!reb!e ~ __ ~ 
' . , UnaIJroT,,_ 

D lmuf11clont Acldreoo 

i1}.M ""Add ...... 
D od DRebeCI 

. ptod-IIallCnoWll 
. Ib:bSholC""-
cv-.tb~ 

D NIl Mall RoICIpIodI 
Il Box ClalOd-flo 0rdIr 
Il RetumedFClrElotUlr....a-
Il Poslngefluc' ____ _ 

x o Agent 

B. Received by ( Printed Name) 

D. Is delivery address different lrom Item 1? [J Yes 
If YES. enter delivery address below: ra No 

Ardon S. Hawkins 
569 North 700 

, Mapleton, 

\ 
(Transfer from seNice label) 7011 2970 0003 7712 7224 i. 

~--
Domestic Return Receipt 102595-02·M·1540 I , 

---- - - . - - - I 
i PS Form 3811, February 2004 
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r, Frederick M. MacDonald --------j 
, Beatty & Wozniak, P.C. /' 

7440 Creek Road, Suite 300 
Sandy, UT 84093 
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1.0/31/12 
Bonnie Jean Roberts 
PO Box 849 
Rawlins, WY 82301 

,11"11",1",.,1"""11/",1111"1,,11/,,1',,,1,,,,111,11,II -----

• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

x 
B. Received by (Printed Nama) 

o Agent 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 
D. Is delivery address different from Item 17 [] Yes 

If YES, enter delivery address below: ~' No 
I. 

Bonnie Jean Roberts 
PO Box 849 
Rawlins, WY 82301 

2. Article Number 
(Transfer from service TaboO 7011 2970 0003 7712 7132 

Domestic Return Receipt IQ2:S95.02.t.1-154!lJ 
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-"" , Frederick M. MacDonald 
I Beatty & Wozniak, P.C. 
, 7440 Creek Road, Suite 300 
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• Complete items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

I 1. Article Addressed to: 

I 

x 
8. Received by (Printed Name) 

D. Is delivery address different from Item 1? 
If YES, enter delivery address below: 

- - - • FT NO "OORESS 

o Agent 
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(rl13JlSfer from sentlc 
7011 3500 0001 8563 0512 
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• Complete items 1, 2. and 3. Also complete 
item 4 if Restricted Delivery is desired, 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

IraN. Corey 
195 W. 13th 
Idaho Falls, ill 83401 

x 
B. Received by ( Printed Name) 

D. Is derIVe!)' address different from ~em 1? 
If YES, enter delivery address below: 

, 2. Article Number 

(rranSfer from service label) 
7011 2970 0003 7712 6548 

o Agent 

, PS Form 3811. February 2004 Domestic Return Receipt 102595-02-M-1540 I 
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Frederjck M, MacDonald 
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• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

/' 
I 
I 

x 
B. Received by ( Printed Name) 

o Agent 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

• 1. Article Addressed to: 
D. Is delivery address di~erent from aem 1? 0 Ves 

If YES, enter delivery address below: --tsJ.~ No 

Colleen Sherwood Jones 
74· West 200 South 
Clllster Box 38-5 
Roosevelt, UT~ 

I 2. Articl. Number 
(Transfer from service label) 7011 29.70 . 0003 

1__ ; PS Form 381 1, February 2004 Demestic Return Receipt 1 02595-02-M-1540 • 
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Beatty & Wozniak, P.C. I, 
Attn: Frederick M. MacDonald I 
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I ~ ~ Ronald L. Schneider .. -
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· • Complete Items ' . 2, and 9. Also complete 
item 4 If Restrlcted OeUV81jI is desired. 

• Print your name and address on the reverse 
• so that We can return the Card ·to you. 
• • Attach this card to the back of the mailpleco, 

or on the front If space pennlls. 

1. Article Addressed to: 

Ronald L. Schneider 
P.O. Box 757 
Indian Hills, CO 80454 
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A. Signature 

x 
8. Received by ( Printed Name) 

.J 

D. Is delivery address different from Item 

If YES, enter delivery address befow: 

I 2. Article Number 

(TtanSllH' from service 'abe~ 7010 3090 0000 5591 0460 

Domestic Return Receipt 

NIXIE 

Ronald L. Schneider 
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William O. Nielson 
36 Roosevelt Ave. 
American Fork, UT 84003 

• Complete Items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

, • Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mali piece, 
or on the front if space permits. 

1. Mlc!e Addressed to: 

William O. Nielson 
36 Roosevelt Ave. 
American Fork, UT 84003 
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I 36 Roose 

A. Signature 

x o Agent 

B. Received by ( Printed Name) 

D. Is delivery address different from Item 1? 0 Yes 
If YES, enter deUvery address below: flNo 

2. Article Numbe~ 
7011 2970 0003 7712 7385 (Transfer from sef1iree labeO 

.. ..I PS Form 38.'~, February.2004 __ Dome.1i<: RellJm Receipt 1=S-OZ*'5CO I _ f ____ - _-
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Frederick M, MacDonald 
Beatty & Wozniak, P.C. I 

7440 Creek Road, Suite 300 , 

_ Sandy, UT_~4093 ___ __ ~J 
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item 4 IfRlII,'tmM."6"if ....,.-_ ~ 
• Print your name and address on ffi1i I erne 

so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front If space permits. 

1. Article Addressed to: 

Ennond Jensen 
4371 West 4745 South 
Keams, UT 84118 

II ~IIII 
7011 2970 0003 7712 7088 .'. - - - ~ _ • • _ ._ , ____ a . _. _. ___ _ 

x 
8. Received by (Printed Name) 

O. Is delivery address different (rom Item 17 0 Yes 
If YES, enler deliVery address below: ~ No 

o Express Mall 

Ennond Jensen 
4371 West 4745 South 
Keams, UT 84118 

l. Service Type 
~Certifled Mall 
a Registered 
a Insured Mall 

o Return Receipt for Merchandise 
DC.O.D. 

I 4. Restricted Delivery? (Extra Fee) aVes 

, 2. Article Number 
(Transfer from servIce labeO 7011 2970 0003 7712 7088 

Domestic Return ReceIpt 102595·02·M~15' 
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Frederick M. MacDonald 
Beatty & W02JJiak, P.C. 
7440 Creek Road, Suite 300 
Sandy. UT 84093 
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: ~ Venice Nielson Meacham 
~ ::;, PO Box 1597 
r- .~:. Roosevelt, UT 84066 
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• Complete items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the maiJplece, 
or on the front if space permits. 

1. Article Addressed to: 

Venice Nielson Meacham 
POBox 1597 

, . Roosevelt, UT 84066 

, . 2. Article Number :. --- - ---

111111111111l1li111111111 
7011 3500 0001 8562 8823 - ..... -- - ~ . ~- . .-.... 

0 1\10'_ 

~ 
0 f; '''<I, LEFr-1V0 _ '1~" <?AWA-'lDIIVG O' ADDRESS - '_ ~II"D 70 ~~~prED_ NcJ:.o,,?,l E)(P1Rcn 

S£NO£F/ 0 No~U\IMED 0 'UYOWN 
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Venice Nielson Meacham 
PO Box 1597 
Roosevelt, UT 84066 

A. Signature 

x o Agent 

B. Received by (Printed Name) 

D. Is deliveoy address different from Item I? 
If YES, enter delivery address below: ~ No 

1------·--- ----_· 
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Frederick M. MacDonald -) ' 
Beatty & Wozniak. P.C. 1 
7440 Creek Road. Suite 300 I II II 
Sandy,UT 84093 
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• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front If space permits. 

. 1. Article Addressed to: 

Seneca Oil Company 
406 N. 9th Street 
Seneca, KS 66538 

REF-

x o Agent 

B. Received by ( Printed Name) 

D. Is delivery add~ss different from ~em 17 
If YES, enter delivery address below: /I!J' No 

3. Sen/Ice Type 
J3 Certified Mail 
o RegIstered 
o 

o Express Mail 
o Retum Receipt for Merchandise 

2. ArtJcIe Number 
(Ttansfer from service labeV 7011 3 500 0001 8563 0703 

PS Form 3811, February 2004 • Domestic Return Receipt 102595-02-M-1540! 

Seneca Oil Company 
406 N. 9th Street 
Sene'ca, KS 66538 
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Frederick M. MacDonald 1: I I II Beatty & Wozniak, P.C. , 
7440 Creek Road, Suite 300 I 
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NIXIE 10/26/12 
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Marcus Dean and Karan Dean 
12773 6600 Road 
Montrose, CO &J.l.a4: 
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~ILfO(~ 

• Complete Items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery is desired. 

I • Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space penmits. 

A. Signature 

x 
B. Received by (Printed Name) 
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1 1. Article Addressed to: 

NIXIE 81,4013003 -IN 

D. Is delivery address different from nem 1? 0 Yes 
low:~No 
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14. Restricted Delivery? (Ext;; ~:~) 0 Yes 

,2. Article Number 7011 3500 0001 8561 .. 6370 
(Transfer from service labeQ '," , 

_ ___ i' PS For~ February 2004 Domestic Return Receipt 102595-<l2'~~i 

r;s~p~" 

10f1712012 
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~~; ;,~~" 7; ~ L· r~ 

ZIP 84.093 
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M~~u~;e~-a:d Kar~~rl 
127736600Road ~ I 
Montrose, CO ~ I I 
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I Frederick M. Ma~Dona1d 
Beatty & WOzniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 

- ... --~-'" ] 0.11 29.I Q. 0003 7712 _6_647 

\.J~A 
10-18 

1 
! 

--~-_ ... __ oi 

~~~~:~~rtg~~~f~:M , RECE'PT 
I =t' 
I ..D 
I ..D 

$ (/:iomeSUc Ma/(c:iiily; No Insurance 'Cover;Jge ptOliidi'i:J) ; 

~~'\~i tTf &tf'c ~ fA l l!J S; ~E 

I ~/-
!m 

Postage I :p ~l;L 70 ~rj5 

Certified Fee $.~~" 95 
o Return ReceIpt Fee 

l 0 (Endorsement Required) I $:.) ~i,:=; 

03 Poslmark 
HElre~; 

f 0 Rsstrlcted Delivery Fee _. ~ - -
CJ (Endorsement Re.qulred) '~O"-OO 

. ['-

\ ~ To.a' ~os' 

II ~ ~~C<l;Apr1 I ['- orPOeo./r 

\ Cl6\sEi.:i 

Hugh J. J'erci!v&t 
.: c),'. /;~!;\:J:~i:~ 

Rt 2 Box 2096 
Roosevelt, UT 84066 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the bacl< of the mail piece, 
or on the front if space permits. 

1. Article Addressed to; 

Hugh J. Percival 
Rt2 Box 2096 
Roosevelt, UT 84066 

x 

~ . .. ~~ .. , ~+o......"" " "1 '0 f:l>,s> 
,of ..:~o '. '" I 'I.,. " ~'>" '!. <:0 ~ Q,""!o.s~rt;'o ."'o,.:'t>c.9, ~ 

'O~ -Liy 0 o\lIi, ~~ ., . ' 

. ~~V~"'~~'¥~.s~ o~ . "~~.:. :Ol'/~<'</",€~-io.~ "", ya.. 
~ v. ~~'"'<)Ol'/s. c" 0 _. 
' ~~~~~ '>"''llt0r; ~., ~ ... o~ , ... ~ 

"'1.90 ' -oq~ , 

Hugh J. Percival 
Rt2 Box 2096 
Roosevelt, UT 84066 

o Agent 

B. Received by (Printed Name) 

D. Is delivery address different from Item 1? 
If YES, enter delivery address below: 

3. Service Type 

.i:! Certified Mall 
o Registered 
o Insurad Mail 

o Express Mail 

o Return Receipt for Merchandise 
o C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

• 2. Article Number 
(Transfer from selVice /abeO 7011 2970 0003 7712 6647 

Domestic R~turn Receipt PS Form 3811, February 2uu'+ 10259S:02-M-1S40 

rtc:Jpast:'; ~ 
'j 0/17120 i:;: 
~&~'~~r 

~
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". t,.~: ~r.~~ ~ !.. .. ).:!-: 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 I I III II 

7011 . 29.70_. 00~3 T?12_ 6J169 

~..... ..•. . -." '.' .,- ;. 

cU.S. Postal Service"., ') 
~GERTIFIEP. MAILTM RECEIPT ' 

~ !lYWmiPiUfliVml4lEU2'f(iJ"fri"S"'l1,·t'e'p·'Ff,'·,.,na? 

5: 1 If"< , ~ ~ lh If"> n /,~" .,,, - re! -I , 
~ I ll.tlU'lId,'IXlffJt \ '<\,9 U !p~ U"" \~~~ l~ I I ' 
~ I'oOtaco '~i.?O 'f . ,(117:' • < II 

: ~ ~"""=:: ;';::.95 ' (OJ~>~OSlm.rk ' 
CJ R<q\llr<d) .;.,; .. ,~ L Here \ . CJ ~·,~='_h.' ,l,..; 

I' ~':~71~ $O~OO \(\ ~ 
To'."' ..... -~~ ct .,7 r.r) ,,~~'{~-.;~;in I 
.~ Dalco Oil Compaiiy,"a Texas" ' . "~ I 
:i<! Corporation I 

1200 Mercantile Banic Building 
Dallas, TX 75201 I 

~ ________ ----~--mmmu 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery Is desired, 

• Print your name and address on the reverse 
so that we can return the card to you, 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Daleo Oil Company, a Texas 
Corporation 
1200 Mercantile Banlc Building 
Dallas, TX 75201 

'--.../ 

A. Signature 

x 
B. Received by (Printed Name) 

D. Is delivery address different from item 
If YES, enter delivery address below: 

D Express Mail 

D Agent 

o Return Receipt for Merchandise 

I 
I 

2. Article Number 
(rransferfrom service label) 

, PS Form 3811, February 2004 

D 

7011 2970 0003 7712 6869 
Domestic Retum Receipt --_ ... _-------- 10259s..02-M-1540 

\~~~~-~--
Daleo &{ Company, a Texas 
Corporati 
1200 Mer, 
Dallas, TX 

.. _\ 

neCCOSG!! " 

10/1et2012 .<i', '--. r·. r~. ,o 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
.----"-- ._---- --_.- ) 

#t~MIi@M_~ 
~ .~ r'l 

r . ~r'" , ." r """ r. "n ' " -'> " "I r'l tMlji:vEt'i ::g ik1M. t: j' !,;. "'I ." -It . ..... '" - "'>&.:!I' - - .. L&;1. ~ "\. ...;. 

IJI/ Poslage 'f.-:'/l0 0'75 ; \-\ ... 
<0 .~.'" ." . 11J' 
..;: Cer1iliodFo. ,,:),!)~ .~ ~~ 
d Aetum Receipt Fee ~-- .. ~ j ; ~;a. Post:nak. ... ~~ 
g (Endo"omen, Requiced) :;-2.J51 ~H'" l~ 

Restricted Delivery Fee _ _ T- ...a.. If 
CJ (Endorsement Required) to ~ 00 \'<:1 ~ ~~ , ... 
Cl " , .... 
L1l Total Po"---- D <=-~.. ct: 
rn 

r'l 
r'l 
Cl 
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Eman H. Smith 
Route #1 
Roosevelt, UT 84066 

• Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece. 
or on the front if space permits. 

; 1. Article Addressed to: 

Eman H. Smith 
Route #1 
Roosevelt, UT 84066 

: 2. Article Number 
(Transfer from service labeQ 7 01.1 

I 1 1111 
7011 3500 0001 8561 61 96 ----.-- - .----

x 

il~, 
'/!ltI,I>o"ll-~ 4;~ " ...... 
t:TI(!~ ~~Dt. "'0 ;:....... 

r-. V4rCt ~l'~D 'AtG o~ 4co"~n" ..... ~I\ro :-v""~ ."" ....... ~~:">S " ...... ""0 .sVCIy () O~r~Oj, '-1'kt~<:o o 11~.su!Vcly I\r~~ ~~"U~ "'I' 
... , ~cl"'4r/.fe~~ ~o 

"" :~~~~ 
'. 

o Agent 

B. Received by (Printed Name) 

D. Is delive/)' address diffemntfrom ~em 17 0 Yes 
If YES, enter delivery address below: ~ No 

0001 8561 6196 

PS Form 3811. February 2004 Domestic Retum Receipt 102595-02-M-1540 

Eman H. Smith 
Route #1 
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Roosevelt, UT 84066 . 
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Beatty ~ , 
Frederi~ . ' !!l! ! PII['!i!!lJl"'1I!I;!ll!i~I'II'ldl. iI!lhIIlIIiPI I-II 
~!!~y:~~;;fW~JQQ J Imnrllmlm~mllllnmrl"!l 

----- ---- .-- -.-
701.1 2_~7D 000.37ni;' ____ ~_8.s~_ 

~_il-
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ru r ~D w.;Ll~.~.~ IA !L lUJ S ~ I 
r'lr-

J 
~;tI!g<I $ t L ?O T 

r"'- COrt1:d FaD .~'7' Cir;: m ~~. ~~ 

cJ Retu:Tl~FcO • 
g~~ $2.35· i 
CI ~=~.$,:;j to. 00 s;.\ 

_____ Js?'l 
NIXIE - . 

C'17:~, 

~ poslmam 
• HBra 

D. Richard Paull 
385 West 13th Street 

1040 1 16 10/24/12 
I"- .... n 

~ To""PCSUlae&·~ $ RETURN TO SENDER 
NO SUCH S'!'REET 

UNABLE TO FORi-lARD 
RETUl'<N TO SENDER D. Richard Paull 

385 West 13th· Street 
Idaho Falls, ID 83404 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

. 1. Article Addressed to: 

D. Richar<;l. Paull 
385 West 13th Street 
Idaho Falls, ID 83404 

11/" II,I,[,II,II.II .. ,III./.IIII,.II.III •• lli"I:I,,[II,I[,I[ 

A. Signature 

x o Agent 

B. Received by ( Printed Name) 

D. Is deflVery address cflfferent from ~em 17 0 Ves 
If YES, enter delivery address below: ~o 

2. Article Number 
(Transfer from servIce labelj 7011 2970 0003 7712 6852 

, PS Form 3811 , February 2004 Domestic Return Receipt 102S9S.o2·M·1S40 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 

r-=J -'Jiii/ l.!--·-U '··'t! .~-"' .:i~ ~ ~ .. ~ L.mI 

..!l 

~i po,tage,.:.. 

Certified Fee :t) _ 9~; I .- .. 

Return ReceIpt Fee ,'r. -..-

(Enoor'iiement RequIred) ;~,:: = ,)~J 

Restricted Delivery FeG . • ~_ 
(Endolsement Required) ~i) = !)~.i 

Total Pnc.t':>no Po ~"' .. c. I ~ ~n"oo 

M. Richard Walker, Trustee 
4685 Highland Drive, #202 
Salt Lake City, UT 84117 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card 10 you. 

• AtI<lch this card to the back of the mail piece, 
or on Ihe fronl if space permits. 

1. Article Addressed to: 

M. Richard Walker, Trustee 
4685 Highland Drive, #202 
Salt Lake City, UT 84117 

I III 
7011 3500 0001 8561 6356 -- - - . -

A. Signature 

x 
B. Received by ( Printed Name) 

D. Is delivery address different from ~em 1 
If YES, enter delivery address below: 

o Agent 

• 2. Article Number 

manster from seNice /abeO 
7011 ~500 0001 8561 6356 

PS Form 3811, February 2004 Domestic Return Receipt 1 02595-02·M·1 540 
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M. Richard Walker, Trustee ' 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
.. --- ----- ----- ._-~ ~/~lliliiriliimii)i~jm I 

t(J:siPostal Service~" . . 
~CERtIFIED. MAILTM RECEIPT 
~(QOi7jesjjc'MajiOniy; No Insurance Cove.r;,ge PrtlVrded) 

o 
rn 
..Il 
..Il 

nJ I f<1JOI'.f\IEU Ui( 1l4~);e n A it" ~JJ ~ rs: 
~ PosIago $ 51.70 I r,'I'I", 
["'- \. -"''- . i '" 

CorIIIlod F"~.qf, ~ flolUm _;PI.F.. T-
o <10< .... " " Re$#od) : ~~ "00 
I'- • 
IT" 
nJ 

Total Pes! 
~~ ~f,. or, 

Jack Richens . 
300 E#207 
Roosev~lt, IJT 84066 

03 POSlmar1c; 

Here 

~(j/:;.?/''!'iJ:O.,··' 

7011 2970 0003 7 712 66 3 0 

Jack Richens 
300E#207 
Roosevelt, UT 

\ . 
' -'.:J(l ) 

"'1 
, 

'<' ----. 

--------. 

n~opcsv 

10/11i2012 
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ZIP 84093 
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• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece. 
or on the front If space permits. 

, 1. Article Addressed to: 

Jack Richens 
300 E#207 
Roosevelt, UT 84066 

.x 
8. Received by (Printed Name) 

D. Is delivery address different from Hem 17 
11 YES, enter delivery address below: 

o Express Mail 
D Return Receipt for Merchandise 

o 

2. Artiple Number 
(Transfer from servIce labeQ 7011 2970 0003 7712 6630 

, PS Form 3811, February 2004 Domestic Return ReceIpt 10259S-02-M-1540 
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Frederick M. MacDonald 
Beatty & Wozniak. P.C. 
7440 Creek Road. Suite 300 

l. 
! 

I I Sandy, UT 84093 • 
_______ . .... ---.- .~-.- _ J' 7011 3500 0001 8561 6288 

t;.~~~.,.::. .. :"'4.~-;['-• ....... ;.'j -"{ - •. - 0-', _ _ ::_-.t~~ 

~U:S~os~1 Seriticern . -'<., .-~,-_. ~-;.:i~ 
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; ~ r tr-~~1~ ffhl® ~ ~ !L. lLD ~ E I ~ ..... ' ..... , 
, ~ $ iii. 7(' " :·'no,·iC ,...'-... 
;0 I"""!flO "" . ~.:!"'~---" . l<> . o'-J~"'ov.'~ " 

C."UDd F.. .'", ,;,", I ! \ie' " <:-:' I .&~ 0 ~ 9-%; . (~';::--L · t'.' "~ ~,,,. - , '0 ~. i$"o 
r'l " Postmark . ~ 0 't9Q ."'r tv, " ..... ~ R,.,um A""PtF.~ K,35 :. Here "'1 I O::''''~~~'''G'QO'lQO ''''''''''' 
Cl ~ ,..",.nIRDqWod) • ,I I.. ~tv,.vi"'l"'..,,,oO-Ati I'?Oe I'?s:~~""""'" 

ReoliIdoOO."""IY F.. '10.:'n!l c' "!--' IMO~l.I~~ Oo,.lov. '9~,,~ , 
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• CI '" ." .. " .... 0/& ~..,&.: :s~ 
: U') Tojpl P ........... ,,- ~ \>!" 'J.., lO/t7/,Mi? I ....... w,. ~a~ 0 
I '" ...... iO-9~ 
, r'l ~ Leon Richens ---, , ....... .: 1 a w. 105 North , ____ .. J I 

\ r- ~:.. Roosevelt, UT 84066 

I~ 

I • Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back ot the mailpiece, 
or on the front it space permits. 

A. Signature 

x 
B. Received by (Printed Name) 

II o. Is delivery address cfrfferent from item 
1. Article Addressed to: If YES, enter delivery address below: 

o Agent 

Leon Richens 
105 North 
Roosevelt, ur 84066 

" -.... . _ .. ~I ----

.... 
i 
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: !:~:~~~Et~~-o --, ~ . ~l\nm\ln"\mmrll\\\m(UrUl\r 
Frederick M, Mac: 

7010 3090 0000 ,55'31 . 0~,2, O 

~-o 11:'-. ' 
N·,o ' " 

(j ."""'<b o I ""bit> To,; le. 4< Aft_, 
'>$1I1f/t:r., ~'~d """' ... ~ 

f "mIA - v t:::L-. tL <!<Jr.ss \J-JA.. 

, ~!~'F:::::'~" ,?D~r~ . . . . . rc SI ~o,,.,, 
r=I ~. ' ., <. fllol r<SON~ 
0- [ Eitlf!m!f,i ~FflhC ~ (~t nJ S !~~ 1 OIlI.,.lbJ '1Ibp, 

~--
IJ1 I ,= . '-= r"t",,,,,,,,. • 
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CJ~ Certified Fee . .. .. I" e.'I.,. 'r 
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g; (Endorsemont Required) ~O J)o' \ ! 
fTl Total P~::InR R. FAA~ ~ 6"'1 ,," :..'! ~'!'.! ; {I 11/: "-:"-1', ,..., I 
~ F Amy Mathews . . " ,',' .,""': ----, 

~ I~ Arroya #2 
011 
~ Edgerton, VVY 82635 

• • Complete items 1. 2. and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can retum the card to you. 

• Attach this card to the back of the mailpiece. 
or on the front if space permits. 

1. Article Addressed to: 

Amy Mathews 
Arroya#2 
Edgerton,VVY 82635 

x 
8. Received by ( Printed Name) 

D. Is delivery address different from item 

If YES, enter delivery address below: 

2. Article Number 

(Transfer from service label) 7010 3090 0000 5591 0620 

• PS Form 3811. February 2004 Domestic Retum ReceIpt 

o Agent 

102595·Q2·M-1S40 I 
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RET~' TO SENDER 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road,Suite 300 
Sandy, UT 84093 

11111111111111,1l1li111 
-_ .. ----- 7011 3500 0001 8561 6493 
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Michael Richard Wakefield 
P.O. Box 2151 
Roosevelt, UT 84066 

mi{f, dmeuoJip" 

• • Complete Items 1. 2, and 3. Also complete 
IfEm 4 if Restricted DenveIY Is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the bacl< of the manpiece. 
or on the fmnlif space permits. 

; 1. Article Addressed to: 

Michael ~chard Wakefield 
P.O. Box 2151 
Roosevelt, UT 84066 

0frfl 
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A. Signature 

x o Agent 

B. Received by (Printed Name) 

D. Is delivery address different from ~em 1? 0 Ves 
If YES, enter delivery address below: ~o 

3. Service Type 

~Certified Mail 0 Express Mail 
o Registered 0 Return Receipt for Merchandise 
o 

Michael Richard Wakefield 
P.O, Box 2151 
Roosevelt, UT 84066 
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Frederick M. MacDonald 
Beatty & WOzniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
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Diane Babcock 
11381 South 1300 West 
South Jordan, UT 84095 

• Complete items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery Is desired. 

, • Prfnt your name and address on the reverse 
so that we can return the card to you. 

, • Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

~ ._J)i~ :§.~bCOHk , .\: ; i:;:.' 
f~ '~ ~:.~uth lrJOP W<¥.>t::: . 
I 3i~th-~~':W;~4~O~~;' '.: . 

ti'\'I~ . .. j'\).l .:.i t ., .. 

70_11 2~]0 _ 00D37712 6975 

x 
B. Received by ( Printed Name) 

D. Is delivery address different from Item 1? 0 Yes 
If YES, enter delivery address below: ~ No 

: 2. AIIlcle Number 
(rtMSfer (rom s-eMc:u IabeO 7011 2970 0003 7712 6975 

102159S.o2 •• M.1!S4Q I PS Form 3811, February 2004 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
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Sutton Chiistensen 
10 Exchange Place 
Salt Lalce City, UT 84111 
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• Complete items 1, 2, and 3, Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Harold G. Christensen and David 
Sutton Christensen 
10 Excha!lge Place 
SalrLalce City, UT 84111 

• 2. Article Number 

x 
B. Received by (Printed Name) 

, ~ 

Harold G. CJ;u;iSfensen and David 
SuttOIl OI:U1stensen 
l..Q.-E£c"hange Place ' _ _, 
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D. Is delivery address different from item 17 
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[(4 Certified Mall 
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: PS Form 3811, February 2004 Domestic HetUrn t<ece'pt 
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I III Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 7011 3500 0001 8563 0680 
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Sara 1. Tariner Heirs 
515 South' lOthEast 
Sal Lake City, UT 84102 

, • Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Sara 1. Tanner Heirs 
515 South 10th East 
Sal Lake City, UT 84102 

I 
I 
I 
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A. Slgnature 

x 
B, Received by ( Printed Name) 

D. Is delivery address different from Item 
If YES, enter delivery address below: 

o Express Mail 

o Agent 

3. Service Type 

.;r;l)Certified Mail 
o Registered o Return Receipt for Merchandise 

2. Article Number 
(T'ransferfrom service labeQ 

, PS Form 3811 , February 2004 

o 

7011 3500 0001 8563 0680 

Domestic Retum Receipt 102595-02·M·1540 

Sara I. Tanner Heirs 
515 South 10th East 
Sal Lake City, UT 84102 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
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,~ Here 

o-- Total POstag& E I1J 
~.OO 

. . 

____ "2:tofJ..l' IUI!,1161.BI.!'llJl'lr:F I4!!J!l1 ___ a 

I I I1111I1 
7011 2970 0003 771F~2) . 

~~ {:> 
\, ~~~ ( ....... ~~2'~:~~ 

J.tj%b~oS'(;"",'1,~ .",~'10. ':-. . ~"z;Po. ('-s- ~ O-r 0 . "fOo-?~o~C}~"'4) -?~~-?e.. ~'\.4' " 

vft~ 
fO-1 ~ 

"" I no 
• ''%i,;,Vk,,?- ~¢9 '(s-~ 'I-' ' .• , ~V.~'A 0 . 

'. ~.' v-?~ ~/9&" ".~ ~~:'Ie'%- , V\,~ , 
1)"'0 -?- 'Z,1~ a. ~. '91<:,,,,, . J 

,,-::.;) 

I 
' ''' ' A~q~ 

n~opcst/ 

10h7f20-!2 
i~'-;,lr~C~~rT?1.~~Yf 

" ';:":J;:::iI':~'f; 
;"J,:p :~~,. ~_";:': --" . ~,~-=--- - ~rI'":., : 

~i·:~Ci7 ,C:'OQ 

ZIP 6~093 
041L10205810 

James F.''Lemon ·~)i1a.qMl1a N. 'Lernon - - . - - ---
James F. Lemon & Ladonna N. 

~bute #2 Box 51 

--.::;"'" UT '::""'J 
• Complete items 1, 2, and 3. Also complete 

item 4 if Restricted Delivery Is desired. 
• Print your name and address on the reverse 

so that we can return the card to you. 
• Attach this card to the back of the mailpiece, 

or on the front if space permits. 

, 1. Article Addressed to: 

James F. Lemon & Ladonna N. 
Lemon 
Route #2 Box 51 
Roosevelt, UT 84066 

x 
8. Received by (Printed Name) 

D. Is delivery address different from Hem 17 
If YES, enter delivery address below: 

• 2. ArtIcle Number 
(Transfer from service !abeQ 7011 2970 0003 7712 6623 

____ .... I_P_S_F_O~ 3811, FebrUary..:~ Domestic Return Receipt 

o Agent 

Lemon 
Route #2 Box 51 
Roosevelt, UT 84066 

" 
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Frederick M. MacDonald 
Beatty & Wozniak, P.C. 
7440 Creek Road, Suite 300 
Sandy, ur 84093 
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Cal'V' <;7"" I;" 3 llJP .. ,, ' ~ . 
000 C . Gaddis ~~ ~/ ". 
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• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

: 1. Article Addressed to: 

Calvin P. Gaddis 
3000 Conner Street 
Salt Lalce City, UT 84109 

A. Signature 

x 
B. Received by ( Printed Name) 

D. Is delivery address different from ttem 
If YES. enter delivery address below: 

o Express Mail 

, 2. Article Number 
(Transfer from seNies labeV 7011 2970 0003 7712 6791 

: PS Form 3811, February 2004 Oomestlc Retum Receipt 

~--~~--------- -----

o Agent 
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USPS.com® - Track & Conftrm 

English Customer Service USPS Mobile 

u USPS.COMO 

Quick Tools Ship a Package 

Track & Confirm 

GET EMAJL UPDATES PRINT DETAilS 

YOUR LABEL NUMBER SERVIC~ 

1 70112970000377127361 , First-Class Mal'" 
vMw.u,p.,comlrea,llwuy or calling BOO-ASK-
USPS, or may pick up "'altern at the Posl 
Ornc.a II)dlGat8i:t on U~O nolice.lfthis Ilem Is 
luncloIme~ after 15 da)15 tben II will bo ,ehlmcxl 
to the sender. Il'IformaOon, if avanable, Is 
updatea periodlcaUy throughout the day. Please 
tl!.cI<l\O~InI8I'r."" 

Check on Another Item 

What's your label (or receipl) number? 

ONUSPS.COM 

Government Services) 

Buy Stamps & Shop) 

Send Mail 

STATUS OF YOUR ITEM 

. Notice Left 

Arrival at Unit 

; Depart USPS Sort 
Facility 

Processed at USPS 
Ortgin Sort Facility 

Dispatched to Sort 
; Facility 

Acceptance 

Find 

LEGAL 

Privacy Policy) 
Terms of Use) 

FOIA) Print a Label with Postage) 
No FEAR Act EEO Data) Cuslomer Service) 

Site Index) 

Copyright® 2012 USPS. All Rights Reserved. 

Page 1 of 1 

Register I Sign Cn 

Username Create a USPS,com account to .. , 

• ~nlsl!Pg!~ I~IS. 
Sear<:h ~ r~u~I'9 f,,\~g~1f88p"ii. . 

Password 
• buy stamps and shop. 

Manage Your Mail Shop • manag'lfu~i~ot:toIU!iOnS 
• print customs Torms onhne. 

• file domestic insurance claims. 

Hint: It's at laast 7 charactars long, Including 
• lotter DOd number. 

Sign Up Now) 

Sign In Forgot your password? 

OATE&TIME LOCATION FEATURES 

! October 27,2012, 10:33 am VERNAL, UT 84078 I Expected Delivery By: , ! October 27, 2012 

I Certified MaliN 

I Return Receipt 

I October 27,2012,8:03 am I VERNAL, UT 84078 

t October 27, 2012 : SALT LAKE 

i I CITY, UT 84199 , 
I 
, October 27,2012, 12:06 am SALT LAKE 

I October 26, 2012, 5:49 pm 

I CITY. UT 84199 I SAN DY, UT 84070 , 
I 
I Octobar 26.2012.4:42 pm SANDY. UT 84070 

I 

ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom) 

OTHER USPS SITES 

Business Cuslomer Gateway) 

Postal Inspectors ) 
Mail Service Updates) 
Forms & Publications) 
Careers) 

Inspector General ) 
Postal Explorer) 

'.. - '. r."'-- .. ', ~. . ..... - -..... 
I U.S. Post,!~S~.r.Vi.ceTr.l ~~ .~ ... ~ , 
: CERTIFIED MAILTM RECEIPT 

r-=I , (Domestic Mail Only; No Insurance Coverage Provided) 

~ ~lmmm~~~~~~~~~m1~~~~~~~I1~ 
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[f" ru 
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Postage $ ~~L90 

CertlRed Fee o$2a95 
Retum Receipt Fee 

(Endorsement Required) ~i2l:35 
Restricted Delivery Fee 

(Eildorsement Re.qulred) $O.(jO 
TOt9' 0 ... _," ___ 11). 1: ........... «I: 1,[,20 

Nolan Massey 
1398 W 400 S 
Vernal, UT 84078 



USPS.com® - Track & Confirm 

English Customer Service USPS Mobile 

~USPS.COM· 

Quick Tools Ship a Package Send Mail 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER SERVICE STATUS OF YOUR ITEM 

Page 1 of 1 

Register I Sign In 

Usemame Create a USPS.com account to ... 

. • d/rint shippin,'1labels. 
Search ~ fe~u';,~TaOPat~g~f~~a~1io . 

• buy stamps and shop. 

Shop • manag'lfu~i~o::'l>olul1ons 
• print customs 'forms onhne. 

Password 

Manage Your Mail 

Hint: It's at least 7 characters long, including 
a letter and number. 

Sign In Forgot your password? 

DATE&TIME LOCATION 

• file domestic insurance claims. 

Sign Up Now) 

FEATURES 

l701 135000001S5616488 First-Class Maite Notice Le~ (Business ' November 03. 2012, 11:30am : SANDY. UT 84093 I Expected Delivery By: 

JWW.u. ps.comtrodon""Y O(caWng IIOtM$K· 
).lSI'S •• rmay 1lIo~ u~Ih.llo," BI\he,Pool 
a_indicated on Iho· n.lloo. ltl1ll$~.m I. 
~ncl<lln1oo a~", 1 S days won II wW ba rolumed 
to the sander. lnr,,~Uon, 1(-a,Vllllablo'. fs 

Closed) 

'updated perlodiCany .throughout tho day. PIe •• • 
jchcCk oOlIln 'Dt.et.~ 

; Processed through 
USPS Sort Facility 

! Missent 

Arrival at Unit 

Insufficient Address 

Depart USPS Sort 

Facility 

Processed at USPS 

Orlgln Sort Facility 

Dispatched to Sort 

Facility 

Acceptance 

Check on Another Item 

What's your label (or receipt) number? 

Find 

LEGAL ON USPS.CO.M 

Privacy Policy) Government Services) 
Terms of Use) Buy Stamps & Shop ) 
FOIA ) Print a Label with Postage, 

No FEAR Act EEO Data) Customer Service) 
Site Index) 

CopyrighlQ 2012 USPS. All Rights Reserved. 

November 03, 2012, 3:36 am ! SALT LAKE 

I CITY, UT 84199 

October 20. 2012 

L Certified MaW" 

I Retum Receipt 

• October 30. 2012, 8:22 am , 
I I October 30, 2012, 6:30 am i MENLO PARK, CA 94025 

i 

.J] 

cO 
::T 
.J] 

October 29. 2012,1:13 pm I MENLO PARK, CA 

, 
October 20. 2012 , SAN 

I FRANCtSCO, CA 94188 

October 20, 2012, 3:20 am SAN 
• FRANCISCO, CA 94188 

October 17. 2012, 5:40 pm ' SANDY. UT 84070 

October 17,2012,4:49 pm : SANDY, UT 84070 

W. ,", - '. "-':.~ -'":-,; ,- . :~ : ~~~'~~f:l',~1:;·,~~1 .~.7 .----.-- .~ .... 
: U;S.Post~L?ervlc.~h~' :',,' '/'" '!,,,!.~( .'. 
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USPS.com® - Track & Confirm 

English Customer Service 

QUSPS,COM· 

Quick Tools 

Track & Confirm 
GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

! 70112970000377127279 

Check on Another Item 

What's your label (ar receipt) number? 

LEGAL 

Privacy Polley> 
Tenns of Use ) 
FOIA> 
No FEAR Act EEO Data> 

Copyrighl© 2012 USPS. All Rights Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

, First-Class Mall" 

ON USPS.COM 

Government Services) 
Buy Stamps & Shop> 

Send Mail 

STATUS OF YOUR ITEM 

Delivered 

NoUce Left 

Arrival at Unit 

Depart USPS Sort 

Facility 

Processed at USPS 

Origin Sort Facility 

Dispatched ta Sort 

Facility 

Acceptance 

Find 

Print a Label with Postage> 
Customer Service ) 
Sile Index > 

Page 1 of 1 

Register I Sign In 

Search USPS.com ar Track Packages 

Manage Your Mail Shop Business Solutlans 

DATE & TIME LOCATION FEATURES 

: November 02,2012,2:45 pm : ALEXANDRIA, VA 22311 I Expected DeJlve~ By: 

: October 29, 2012, 12:01 pm 
t , 
i October 29, 2012, 9:26 am 
, 
j October 29,2012 

.I j Octaber 28, 2012, 8:64 pm 

j October 26, 2012, 5:49 pm 

I 
I 
, October 26, 2012, 4:41 pm 

ON ABOUT.USPS.COM 

About USPS Home> 
Newsroom) 
Mail Service Updates> 
Forms & Publicalions ) 
Careers) 

ALEXANDRIA, VA 22311 

ALEXANDRIA, VA 22311 

I 
DULLES, VA 20101 

DULLES, VA 20101 

SANDY, UT 64070 

October 29,2012 

I
, Certified Mail~ 

Return Receipt , 

i SANDY, UT 64070 
I 

OTHER USPS StTES 

Business Customer Gateway) 
Postallnspectars > 

Inspector General, 
Postal Explorer> 
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English CUslomer Service USPS Mobile 

iJlUSPS.COM' 

Quick Tools Ship a Package 

Track & Confirm 
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; USPS Sort Facility 
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Copyrighl© 2012 USPS. All Rights Reserved. 
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~USPS.COM· 
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61USPS.COM· 

Quick Tools 

Track & Confirm 
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Acceptance 
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Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 
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English Customer Service 

~USPS.COM· 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 
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I 
I 

I 
I 
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I 
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Copyrighl© 2012 USPS. All Rights Reserved. 

USPS Mobile 
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ON USPS.COM 
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Send Mall 
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Depart USPS Sort 
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: USPS Sort Facilily 
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Find 
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Page 1 of 1 
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Sign IN Forgot your password? 
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Mail Service Updates) 
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USPS.com® - Track & Confirm 

English Customer ServIce 

EJIUSPS.COM> 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

170113500000185630581 

I 

Check on Another Item 

Whal's your label (or receipl) numbe(7 

USPS Mobile 

Ship a Package 

SERVICE 

i First-Class Mail" 

ON USPS.COM 

Goverrvnent Services) 

Buy Stamps & Shop) 

Send Mall 

STATUS OF YOUR ITEM 

! Delivered 

; Processed through 

USPS Sort Facility 

Processed through 

USPS Sort Facili1y 

Forwarded 

Notice Left 

Notice Le~ 

Depart USPS Sort 

Facility 

Processed at USPS 

Origin Sort Facility 

Dispatched to Sort 

Facility 

Acceptance 

Find 
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Privacy Policy ) 
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FOIA) PrJnt a Label with Postage) 
No FEAR Act EEO Data) Customer Service, 

Site Index) 

Copyrighl© 2012 USPS. All Rights Reserved. 

Page 1 of 1 

Register / Sign In 

Search USPS.com or Track Packages 

Manage Your Mail Shop Business Solutions 

DATE & TIME LOCATION FEATURES 

j 
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i I October 19. 2012,10:31 am 

October 18,2012,2:14 pm 
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; 
I 
' October 18, 2012 
I 

! October 18,2012, 12:26 am 
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i 
I 
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I 
I 

ON ABOUT.USPS.COM 
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, CERTIFIED'MAILM RECEIPT 
,(Domestic Mail o(,iy: No Insurance Coverage Provided) 

Certified Fee 

Retum Recelp't.Fee 
(Endorsement Required) 

Restricted Delive;y Fee 
(Endorsement Required) 

Sen/7i 

sireel 
or PO 

citjis 

~uth Gi~qeli M:t;Ifphy 
fq34 ·Be:ver~Y Way 
BOp1l~ful, UT 84010 



USPS.com® - Track & Confirm 

English Customer Service 

iJiIUSPS.COM· 

Quick Tools 

Track & Confirm 
GET EMAIL UPDATES PR:INT DETAILS 

YOUR LABEL NUMBER 

170112970000377127262 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy > 
Tenns of Usa ) 
FOIA> 
No FEAR Act EEO Data> 

Copyright© 2012 USPS. All Rights Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

First·Class Mail"' 

ON USPS.COM 

Government Services) 
Buy Stamps 80 Shop> 

Send Mail 

STATUS OF YOUR ITEM 

Dispatched to Sort 

Facility 

Acceptance 

Find 

Print a Label with Postage> 
Customer Service) 
Site Index> 

Page 1 of 1 

Register I SIgn In 

Username Create a USPS. com account to ••• 

Search u!tS'.lJ,hm'P&llr~r~~s 
• raquest a t'acKag6 PlCkITp"'. 

Password 

Manage Your Mail 

• buy stamps and shop. 

• manag'ifu~i~.?i:'!lolulions 
• print customs forms onhne. 

Shop 

• file domestic insurance claims. 

Hint: It's at least 7 characters long, including 
Q lotter and number, 

Sign Up Now) 

Sign In Forgot your password? 

DATE & TIME LOCATION FEATURES 

, 
! October 26,2012, 5:49 pm SANDY, UT 84070 ! Expected Dellvory By: 

October 29, 2012 

Certified Mail~ 

I October 26, 2012,4:41 pm 

ON ABOUT.USPS.COM 

About USPS Home> 
Newsroom ) 
Mail Service Updates> 
Forms & Publications> 
Careers, 

I Retum Receipt 

! SANDY, UT 84070 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors > 
Inspector General) 
Postal Explorer, 

.' . ~ -..... • .... ~ ...... t~. • 

U.S: Postal Servicem' '. ~ I 

CERTIFIED MAIL:~ RECEiPT 
(Domestic Mail Only; No Insurance Coverage Provided) ru 

..ll 

~ ~~~~~~~ijiii~~ii. 
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CJ 

CJ 
I"'
[)"" 

ru 
r-'I 
r-'I 
CJ 
I"'-

Postage $ 
I---.....;.,.~?d" .... 

Certified Fe.e 

Return ReceIpt Fee 
(Endorsement RequIred) 

1-- -:"::"::':=-=+'4-\.I 
Restricted Delivery Fee 

(Endorsement Required) 

Total Po, 

Sonl To 

~rroei,Aji 
or PO SO) 

Cirji,s iaii 

Dennis Rogef§,20 
836 Merlin Terrace 
Pensacola, FL 32506 

.... I .. , ,, ....... " 



USPS.com® - Track & Confirm 

English Customer Service usps Mobil. 

uUSPS.COM' 

Quick Tools 
Ship a Package 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LASEL NUMBER SERVICE 

, First-Class Mai'" 170112970000377127354 
~.usps.comlredeliVery or calling Boo-ASK
.USPS, or may pick up 1he Item althe Post 
'office indlcaled on the notice. If lhis ilem is 
'unclaimed aHer 15 day! then it will be relurned 
to the sender. Information, U available, is 
;~~~~e::'f~~~~!~ throughout the day. Plea,. 

Check on Another Item 

lNhat's your label (or receipt) number? 

LEGAL 
Privacy Policy) 
Tenns of Use) 
FOIA) 
No FEAR Act EEO Data) 

Copyrighl© 2012 USPS. All Rights ReselVed. 

ONUSPS.COM 

Government Services) 
Buy Stamps & Shop ) 
Print a Label with Postage) 
Cuslomer Service) 
Site Index > 

Send Mail 

Find 

Username 

Password 

Page 1 of 1 

Register I Sign In 

Create a USPS.com account to ... 

• djrint shippi1j labels. 
SearCh ~ fe~u~"s'raol;ab~~nr~'liW!i.. 

• buy stamps and shop. 

Manage Your Mail 
Shop • managelu~i~o~~~olutions 

• print customs '(arms online. 

• file domestic insurance claims. 

Hint: It's at least 7 characters long, Including 
a letter and number. 

Sign In Forgot your password? 

Sign Up Now) 

OTHER USPS SITES ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom) 

Business Customer Gateway) 
Postal Inspectors ) 

Mail SelVlce Updates) 
Fonns & publications) 
Careers) 

Inspector General) 
Postal Explorer) 

u.s. Pos~i 'SerVicew '. ,- --" . -

CERTIFIED MAIL .. RECEIPT 
(Domestic Mail Only; No Insurance Coverage Provided .::r 

Lt1 

~ ~~~~~~~~iiii;;" 
~~_SP~~~.G~~~~7~mr7~~~~C~~~A~'·~R;m~~~~~ 
I'
I'-

en 
CJ 
CJ 
CJ 

CJ 
I'
[J'" 

rtI 

...-::I 

...-::I 
CJ 
I'-

Postage $ .~; L 90 
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Cer1ilied Fee 
$2~95 

Return Receipt Fee 
(Endorsement Required) , :t,2, 35 

Restricted Delivery Fee f--..;....~~~--I 
(Endorsement Required) $0, 00 . 

I-----.:!~C!...:...-I 

Total p('Iot.a.l"la.Q. C'oft........ d!- $7,20 

Nicki Keenan Sam To 

Sjiiii, A 
or PO 8. 
'Ci,y,si.i 

5910 Sandypine ct. 
Spring, TX 77379 

10/26i2012 



USPSocom® - Track & Conftrm 

English Customer ServIce 

dUSPS.COM· 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LA8EL NUMBER 

: 70112970000377127118 

Check on Another Item 

What's your label (or receipt) number7 

LEGAL 

Privacy Policy) 

Tenns of Use) 

FOIA> 
No FEAR Act EEO Data> 

Copyrighl© 2012 USPS. All Righls Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

First-Class Mail"' 

ON USPS.COM 

Government Services) 

Buy Stamps & Shop> 

Send Mail 

STATUS OF YOUR ITEM 

Delivered 

Notice Left 

Processed at USPS , 
, Origin Sort Facilily 

. Dispatched 10 Sort 

Facility 

; Acceptance 

Find 

Print a Labsl with Postage> 
Customer Service) 

Site Index> 

Page 1 of 1 

Usemame 

Password 
Manage Your Mail 

Register I Sign In 

Create a USPS. com account to ... 

o tFrfnl Shrppl11 I~IS, 
Search I! ~u'l,<'s'raoP~g:~~. 

o buy slamps and shop. 

Shop o manager!u~i~ggiSSOIU!iOnS 
o print customs forms online. 
o file domestic insurance claims. 

Hint: It's at least 7 characters long, including 
a letter and number. 

Sign Up Now > 

Sign In Forgot your password? 

DATE & TIME LOCATION 

i October31, 2012, 4:15 pm LA GRANGE, IL 60525 

FEATURES 

, Expected Delivery By: 

I Oclober 29,2012 

, Certified Mail'" 

: Return Receipt 

, October 29, 2012,12:42 pm I LA GRANGE,IL60525 

, 
: October 29, 2012, 4: 19 am 

I 
I October 26, 2012, 5:49 pm 

1 
I October 26, 2012, 4:39 pm 

ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom) 
Mail Service Updates> 
Fonns & Publications) 
Careers) 

: FOX VALLEY, I L 60599 

SANDY, UT 84070 

; SANDY, UT 84070 

OTHER USPS SITES 

Business Customer Gateway) 

Postal Inspectors > 
Inspector General) 

Postal Explorer> 

,. 
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CERTIFIED MAILnn RECEIPT 
(Domesllc Mail Only; No Insurance Coverage Provided) , 

Postage $ ':~ i. '10 1-- -,:":'::':':;""-;4 
Certified Fee $21:95 

Return Receipt Fee 
(Endorsement Required) , ~1;2 ,35 

1----:'--'-';.::..:..:~"'--4J> 
Restricted Delivery Fee 

(Endorsement Required) ·to .00 . " 
I---~:::.::.:~'--~ 

Total Postage 

SemTo 

sfre-liF,"AiiflVo:i 
or PO Box No, 

ciiy;siSio:z/pi 



USPS.com@ - Track & ConfIrm 

English Customer Service USPS Mobile 

jJJUSPS.COM· 

Quick Tools Ship a Package 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAilS 

YOUR LABEL NUMBER SERVICE 

170112970000377127101 Firs~Class Mail" 
;WWW.usps.comlredeUveryor calling 600-ASK~ 
IUSPS, or may pick up the Item althe Post 
IOffice Indicated on the nollce. If this item is 
unclaimed after 15 days then fl will be returned 
to the sender. InFonnal!on, if available, Is 
updated periodically throughoullhe day, Please 
,check again later."> 

Check on Another Item 

What's your label (or receipt) number? 

ON USPS.COM 

Government Services) 
Buy Stamps & Shop' 

Send Mail 

STATUS OF YOUR ITEM 

Notice Letl 

. Arrival at Unit 

Depart USPS Sort 
Facility 

Processed at USPS 
Origin Sort Facility 

Dispatched to Sort 
Facnity 

Acceptance 

Find 

LEGAL 

Privacy Policy, 
Terms of Use) 
FOIA, 
No FEAR Acl EEO Dala, 

Print a Label with Postaga , 
Customer Service ) 
Site Index, 

Copyrigh~ 2012 USPS. All Righls Reserved. 

....=I 

Username 

Password 

Manage Your Mail 

Page 1 of 1 

Register I Sign In 

Create a USPS. com account to ... 

• dlr~t shippin.p, labels. 
Search ~ tequ~~'raopa~~~f~T~a~!i.. 

• buy stamps and shop. 

Shop • m~nag'lfu~i~Ei'~i'llolulions 
• pnnt customs forms onhne. 

• file domestic insurance claims: 

Hint: It's at least 7 characters long, Including 
a letter and number. 

Sign Up Now, 

Sign In Forgot your password? 

DATE & TIME 

: October 27,2012, 1:54 pm 

i Oelober 27,2012. 8:57 am 

October 27, 2012 
I 

I October 27,2012, 12:46 am 

i October 26,2012,5:49 pm 

October 26, 2012, 4:36 pm 

ON ABOUT.USPS.COM 

About USPS Home, 
Newsroom> 
Mail Service Updales ) 

Fonns & Publications, 

LOCATION FEATURES 

HEBER CITY, UT 84032 : Expected Delivery By: 
! October 27,2012 

Certified MaW" 

I Retum Receipt 

I 
HEBER CITY, UT 84032 

• 
SALT LAKE i CITY, UT 84199 

I SALT LAKE 
CITY, UT 84199 

SANDY, UT 84070 

, SANDY, UT 84070 

OTHER USPS SITES 

Business Customer Gateway> 
Postal Inspectors , 
Inspector General) 

Postal Explorer, 

." t:- ~.- -"r ~ -"-"1-- "'; '~-I':'. I 

U.S. PostC!L~~.r.'{!~e~r., :."" ,," 
CERTIFIED 'MAIL .. RECEIPT 
(DomestiC Mail Only; No Insurance Coverage Provided) 

~ ~~m!~~~~~~;o~~Dm~~~I!~~~II'" 
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Postage $ $1.90 
1-----.:....:::.:..:....::....---41 

Certified Fe.e $2 ~ 95 
I----~~-.. n 

Retum Receipt Fee d:" "l!:' 
(Endorsement Required) '1'<. • ...,,) 

1------ --1 
Restricted Delivery Fee 

(Endorsement Required) 

Totat Postage B 

em 0 

"Srrii8~AiiCNii.r · 
or PO Box No. 

{;JiisfatO," zip.;;,· 

Estate of;;ru:ohardlb.QWY.l~.fluilinger 
c/o R. Paul Hullinger 
960 Valley Hills Dr. 
Heber City, UT 84032 
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USPS.com® - Track & ConfIrm 

English Customer Service 

~USPS.COivr 

Quick Tools 

Track & Confirm 

GET EMAil UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

170112970000377127095 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy> 
Terms of Use) 

FOIA> 
No FEAR Act EEO Data> 

Copyrighl© 2012 USPS. All Rights Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

• First-Class Mai'" 

ON USPS.COM 

Government Services) 

Buy Stamps & Shop> 

Send Mail 

STATUS OF YOUR ITEM 

Delivered 

• NoUce Left 

: Processed at USPS 
Origin Sort Facility 

FOlWarded 

Undeliverable as 
Addressed 

Arrival at Unit 

Dispatched to Sort 
Facility 

Acceptance 

Find 

Print a Label with Postage) 

Customer Service) 
Site Index> 

Username 

Password 

Manage Your Mail 

Page 1 of 1 

Register I Sign In 

Creale a USPS.com accounl 10 ... 

• dlrint shippin-R labels. 
Search ~ !e~u'l.~TaoPa6~g~~~?~~tiL. 

• buy slamps and shop. 

Shop • manag'lfu~i~o~i'l:loIUlions 
• print customs lonns online. 

• file domeslic insurance claims. 

Hint: It's at least 7 characlers long, Including 
a letter and number. 

Sign Up Now> 

Sign In Forgot your password? 

DATE & TIME LOCATION FEATURES 

• November 02. 2012. 11 :24 am : SULTAN, WA 98294 Expected Delivery By: 
, October 29, 2012 

I November 01,2012, 1:15 pm 
j 

! November 01,2012,5:36 am 

' October30. 2012.11:46 am 

i 
I October 30,2012, 10:10 am 
I 
I 
: Delober 30, 2012, 5:57 am 
I 
f I October 26. 2012, 5:49 pm 

1 October 26, 2012, 4:37 pm 

I 

ON ABOUT.USPS.COM 

About USPS Home> 
Newsroom) 

Mail Service Updates> 
Forms & PublicaLions ) 
Careers) 

, Certified Mailm 

I Retum Receipt , i ,"com. "".-
EVERETT, WA 98203 

! GOLD BAR, WA 
, 
! SULTAN, WA 98294 

I 
• GOLD BAR, WA 98251 

, 
I SANDY, UT 84070 

~ SANDY, UT 84070 

OTHER USPS SITES 

Business Customer Gateway) 

Postal Inspectors ) 

Inspedor General) 

Postal Explorer> 
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U.S. Postal ': ServiceTr.1 · ':'. 
CERTIFIED MAILM RECEIPT 
(Domestic Mail Only; No Insurance Coverage Provided) 

Postage $ ~:.1. 90 
1------.:::..=..:..::..!::---1 

Certified Fee 
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ru 
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r-"I 
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Restricted Delivery Fee 
(Endorsement Required) $0.00 

Total Postage 

enl To 

~itiiiii.ApCt-JO:; 
or PO Box No. 
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Estate of:Sm~Qld Ni~t~~~~on 
c/o Harold G. Wilkinson 
31334 Rosewood Dr. 
Sultan, W A 98294 
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USPS.com® - Track & Confirm 

English Customer Service usps Mobile 

ilIUSPS.COM' 

Quick Tools Ship a Package 

Track & Confirm 

GET EMAil UPDATES PRINT oeTAllS 

SERVICE YOUR LABEL NUMBER 

170113500000185631076 l First-Class Mail" 

www.usps.comlredeliveryorcalling 600·ASK· I 

USPS, or may pick up the iLem at the Post ! 

·~n~f:r~~c:~~~ ~~ ~~~~~~i~~'i:~m~:er~t~~ed i 
t~~~es:~:~~~r:~,~;~~~~g~:~~:~eb~~~~ Please 
:check agal" later:> 

Check on Another Item 

lMlat's your label (or receipt) numberl 

ONUSPS.COM 

Govemment Services) 

Buy Stamps & Shop> 

Send Mall 

SlArus OF YOUR ITEM 

NoUce Left 

Processed at USPS 
Origin Sort Facility 

Dispatched to Sort 
Facility 

i Ae<:eptance 

Find 

Manage Your Mail 

DATE & TIME 

I October 29,2012,6:51 am 

I October 29, 2012, 1 :19 am 

I 
I October 26, 2012,5:49 pm 

! 
October 26,2012.4:36 pm 

ON ABOUT. USPS_COM 

About USPS Home> 
Newsroom ) 

Page 1 of 1 

Register I Sign In 

Search USPS.com or Track Packages 

Shop 

LOCATION 

; CORSICANA, TX75110 

! DALLAS, TX 75260 , 
; SANDY, UT 64070 

I 
SANDY, UT 64070 

Business Solutions 

FEATURES 

I Expected Delivery By: 
October 29,2012 

1 Certified Mailw 

I Return Receipt 

I 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors > 

LEGAL 

Privacy Policy > 
Terms of Use) 

FOIA> 
No FEAR Act EEO Data> 

Print a Label with Postage> 
Customer Service) 

Mail Service Updates> 
Fonns & Publications> 
Careers> 

Inspector General, 
Postal Explorer> 

Site Index> 

Copyrighl© 2012 USPS. All Rights Reserved. 

.JJ 
I"'
Cl 
r-'I 

rn 
.JJ 
I.Il 
to 

r-'I 
Cl 
Cl 
Cl 

Cl 
Cl 
I.Il 
rn 
r-'I 
r-'I 
CJ 
I"'-

Poslage $ ':~la~)O 

Certified Fee 
~f2d 95 

Return Receipt Fee 
(Endorsement Required) ~~2 ,,35 
Restricted Delivery Fee 

(Endorsement Required) $0,00 

TOtpl D""<:!'+a,,.eo It. C.a611:!! ~ $7:120 10126/201.2 
Sen 

~rro 
OfF 

Jennifer Welch aka Jennifer Richie 
604 S. 15th Street 

citY. Corsicana, TX 57110 



USPS.com® - Track & ConfIrm 

English Customer Service USPS Mobile 

iiilUSPS.COM' 

Quick Tools Ship a Package 

Track & Confirm 

GET EMAIL UPDATES PRINT OETAILS 

YOUR LABEL NUMBER SERVICE 

170113Sl10000185631021 : A,' t·Clas. Mail$ 

lw;""I>$.OOmiredollwn: or col in1l800·ASK· 
).JSPS, or may pIcl< up 1110 ~.m .,,~ Po>! 
om"" III<flciIIOd on tho oolito. I( Ihls nom" 
'unclolmcd aler 15 days a .. n II viii be ,.,u,nad 
)a tho .eod.r. lnlarm.,Iol" Ir3V1li!lli>lo, 1> 
':;:"!~n"f.':~!Z IlVooghout Iho d.y. Pill •••• 

I 
I 

Check on Another Item 

What's your label (or receipt) number? 

ON USPS.COM 

Govemment Services) 

Buy Stamps & Shop) 

Send Mail 

STATUS OF YOUR ITEM 

Nolice Left 

, Arrival at Unit 

~ Depart USPS Sort 
, Facility 
: 
' Processed at USPS 

Origin Sort Facility 
I 
, Dispatched to Sort 

, Facility 

Acceptance 

FInd 

LEGAL 

Privacy Policy) 

Terms of Use) 
FOIA) 

No FEAR Act EEO Data) 
Print a Label with Postage) 

Customer Service) 

Site Index) 

Copyright© 2012 USPS, All Rights Reserved, 

Manage Your Mail 

DATE & TIME I October 27. 2012, 12:53 pm 

! 

I i October 27, 2012, 7:29 am 
I 

Oclober 27, 2012 

i October 27,2012,2:19 am 
I , I Oclober 26,2012,5:49 pm 

I October 26, 2012, 4:36 pm 
! 
I 

Page 1 of 1 

Register J Sign In 

Search USPS.com or Track Packages 

Shop 

LOCATION 

: BRIGHAM 

, CITY, UT 84302 

' BRIGHAM 

, CITY, UT 84302 

I SALT LAKE 

, CITY, UT 84199 

SALT LAKE I CITY, UT 84199 

I SANDY, UT 84070 

I SANDY, UT 84070 

Business Solutions 

~ 

FEATURES 

Expected DeUvery By: 

October 27, 2012 

CertifiedMail~ 

Return Receipt 

ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom) 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors ) 

Mail Service Updates) 

Forms & Publications) 

CillO 

Inspector General) 

Postal Explorer) 
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" U.S. PostaI I Service~r.1. ',' '.' . ,':-', \ ' 
I CERTIFIED·'Mj\Il:~.~ RECEIPT ; 

(Domestic Mail Only; No Insurance Coverage Provided) , 

Postage $ 1,1.90 

Certifi~d Fee ~~21:9~) 

Return Receipt Fee 
(Endorsement Required) ~}2=35 

Restricted Delivery Fee 
(Endorsement Required) $0,00 

Tot .. 1 PMlaoe & Fees S) 1>7,20 

lana Craner 
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162 South 500 West 
Bringham City, UT 84302 



USPS.com@ - Track & Confirm 

English Customer Service 

jjJlUSPS.COM· 

Quick Tools 

Track & Confirm 
GET EMAIL UPDATES PRINT DETAilS 

YOUR LABEL NUMBER 

! 70113500000185631007 
I 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy> 
Terms of Use) 

FOIA> 
No FEAR Act EEO Data> 

Copyrighl© 2012 USPS. All Rights ReselVed. 

usps Mobile 

Ship a Package 

SERVICE 

. First-Class Mail"' 

ONUSPS.COM 

Government Services) 
Buy Stamps & Shop) 
Print a Label with Postage> 
Customer Service) 
Site Index> 

Send Mail 

Find 

Username 

Password 

Manage Your Mail 

Page 1 of 1 

Register I Sign In 

Create a USPS.com account to •.• 

· ~§t S~l'ljllabe~S. 
Seari:h y (~ti~I'aoPac~~e ~3ii._ 

• buy stamps and shop. 

Shop • m~nagelu~i~oi:~OIU!iOnS 
• print customs Torms online. 

• file domestic insurance claims. 

Hint: It's at least 7 characters long, including Sign Up Now> 
a letter and number. 

Sign In Forgot your password? 

ON ABOUT.USPS.COM 

About USPS Home> 
Newsroom> 
Mail SelVice Updates> 
Forms & Publications) 
Careers) 

I"'
Cl 
Cl 
r=I 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors ) 
Inspector General) 
Postal Explorer> 
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Postage $ 
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Harold E. Hawkins 
c/o King Ranch 
Kingville, TX 78363 



USPS.com® - Track & Confirm 

English Customer ServIce usps Mobile 

Quick Tools Ship a Package 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER SERVICE 

170112970000377127057 , First-Class Malfe 

~.V.sps.1X"nft'C;dah"ry or calling SOO-ASK· 
,USPS. or may plck up the lIem althe Post 

':r::.::~~,:: ~~:'~~:-~::'b:'r'!\~ed • 
1o the sander.lnrOtmotian. if DlJoHnblO, is 
'updOiled perfodlcally throughout the day. Please ' 
;Cf1adc again later. M> 

, 

Check on Another Item 

\!\/hat's your label (or receipl) number? 

LEGAL 

Privacy Policy) 

Terms of Use) 
FOIA) 

No FEAR ACI EEO Data) 

CopyrighL© 2012 USPS. All Rights Reserved. 

ONUSPS.COM 

Government Services) 
Buy Stamps & Shop) 

Print a Label with Poslage ) 

Customer Service) 

Site Index) 

Send Mail 

STATUS OF YOUR ITEM 

i NoUce left 

Arrival al Unil 

Depart USPS Sort 

Facility 

Processed at USPS 

Origin Sort F acilily 

Dispatched 10 Sort 

Facility 
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English Customer Service 

~USPS.COM· 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

, 70113500000185630895 

Check on Another Item 

lAAlat's your label (or receipt) number? 
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Privacy Policy) 
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Copyrighte 2012 USPS. All Righls Reserved. 
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• pnnt cusloms lonns online. 

Send Mail 

Password 

Manage Your Mail 

• file domestic insurance claims. 

Hint: It's at least 7 characters long, including Sign Up Now) 
a letter and number. 
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Page 1 of 1 
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English Customer ServIce 
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jiJilUSPS.COM' 

Quick Tools Sh ip a Package Send Mail 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

Page 1 of 1 
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Password 
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English Customer Service 

iJlUSPS.COM' 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

17011 3500000185628595 

I 

I 

Check on Another Item 

\<'>mat's your label (or receipt) number? 

LEGAL 

Privacy Polley> 
Terms of Use) 

FOIA> 
No FEAR Act EEO Data) 

Copyrighl© 2012 USPS. All Rights Reserved. 

USPS Mobile 

Ship a Package 
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ON USPS.COM 

Government Services> 
Buy Stamps & Shop> 

Send Mail 

STATUS Of YOUR ITEM 

; Unclaimed 
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: Anival at Unit 

Depart USPS Sort 
, Facility 

Processed at USPS 
Ongin Sort Facility 
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I Facility 
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Postage $ ·~;1.70 

Certified Fee $ ') Q~: 
"",.'1.,) 

Retum Receipt Fee 
(Endorsement Required) $2.35 

RestrIcted Delivery Fee 
(Endorsement Required) $0.00 

Totel 0 ........... _ .... 9. 1:' ... .,. ... ~ 'li'lJfO 

Sent William M, Moore 
789 East 7800 South 
Midvale, UT 84047 

-U 
(;j 

1~!17/2012 

i I 
I 

~I 
~ , 



USPS.com® - Track & Confirm 

English Customer Service 

iJlUSPS.COM' 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

[ 70112970000377127408 

Check on Another Item 

Whal's ~our label (or receipt) number? 

LEGAL 

Privacy Policy) 

Terms of Use) 

FOIA' 
No FEAR Act EEO Data, 

Copyrlghl© 2012 USPS. All Rights Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

First-Class Mail" 

ONUSPS.COM 

Government Services) 

Buy Stamps & Shop' 

Send Mail 

STATUS OF YOUR ITEM 

I 
• Depart USPS Sort 
I Facility 

Processed at USPS 

Origin Sort Facility 

Dispatched to Sort 
Facility 

Acceplance 

Find 

Print a Label with Postage, 
Customer Service) 

Site Index, 

Username 

Password 

Manage Your Mail 

Page 1 of1 

Register I SIgn In 

Create a USPS.com account to ••• 

• !Frint shippin.p, labels. 
Search ~ re~u'i.'1TaoPa~~g~f~?bW8~,t. 

• buy slamps and shop. 

Shop • managelu~i~o:~'l:lOlu!ions 
• print customs 10rms online. 

• file domeslic insurance claims. 

Hint: It's at least 7 characters long, including 
a letter and number. 

Sign Up Now, 

Sign In Forgol your password? 

DATE&TIME LOCATION 

, November 02, 2012 DURANGO, CO 61301 

i 
I 

i November 02, 2012, 3:21 pm i DURANGO, CO 61301 

I October 30,2012,6:13 pm 

t 
I 
I SALT LAKE 

I CITY, UT 84121 

I October 3D, 2012, 5:23 pm • SALT LAKE 

j CITY, UT 64121 

FEATURES 

! Expected Delivery By: 
. November 3, 2012 

Certified Mail~ 

! Return Receipt 

ON ABOUT.USPS.COM 

About USPS Home, 
Newsroom) 

OTHER USPS SITES 

Business Customer Gateway) 

Postal Inspectors ) 

Mail Service Updates, 
Forms & Publications) 

Careers) 

Inspector General) 

Postal Explorer) 

. . - - .~- .,... ..... , ,, I',· ' 

U.S. Postal Service~,., " 
CERTIFIED MAILTM RECEIPT ' 

~ 
Cl 

(Domestic Mail Only; No Insurance Coverage Provided) 

~ ~~~~~~~~~II;m~ .... 
L~F;I~0ft1l~ l{1.0H" il A g n Jl 

~ ~ ____ ' -=~.~,~~~~" _ _ ~l ,-~U~~~~~~fi~~~~~·~T·' __ ~~~~~~~~ ____ -J 

r'
r'-

rn 
Cl 
Cl 
Cl 

Cl 
r'
IT"" 
ru 
,...; 
,...; 
Cl 
r'-

Postage $ 
I-- ----..,L, .... 

Certified Fee 

Return Receipt Fee 
(Endorsement Required) 

I-----H<!,l,-I 
Restricted Delivery Fee 

(E"ndorsement Re.qulred) 
~--~--~~'--~ 

Marry Ellen Morgan 
Rt. 1, Box 743 
La Jara, CO 81140 ==1 

~ 



USPS.com® - Track & Confirm 

English Customer Service USPS Mobile 

~USPS.COM· 

Quick Tools 
Ship a Package 

Track & Confirm 
GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

1 70112970000377127392 

Check on Another Item 

lNha!'s your label (or receipt) number? 

LEGAL 

Privacy Policy) 
Terms of Usa) 
FOIA, 

No FEAR Act EEO Data ) 

Copyrighl@2012 USPS. All Rights Reserved. 

SERVICE 

: First·Class MaiiW 

ON USPS.COM 

Government Services) 

Buy Stamps & Shop, 

Print a Label with Postage, 
Customer Service) 

Site Index. 

Username 

Password 

Page 1 of 1 

Register I Sign In 

Create a USPS.com account to ... 

. • IFrin! ShipPin.p, labels. 
Searc:h '-! fe~U<i,~TaoPaWg~f~?bif~i!. . 

• buy stamps and shop. 
Send Mail Manage Your Mail Shop • managalu~i~t:'SOIU!ions 

Hint: It's at least 7 Character. long, tnctudlng 
a letter and number. 

Sign In Forgot your password? 

• print customs (onns online. 

• file domestic insurance claims. 

Sign Up Now , 

STATUS OF YOUR ITEM DATE & TIME LOCATION FEATURES 

No Such Number i November 02, 2012, 12:29 pm : LA JARA, CO 
I 

I Expected Delivery By: 

1 November 3. 2012 

I 
ArrivalatUni! 

, Depart USPS Sort 
FaCility 

, 
November 02, 2012, 7:43 am 

November 01,2012 

, Processed at USPS 

Origin Sort Facility 
I November 01, 2012, 5:46 pm 

I Delober 30,2012,6:13 pm 
Dispatched to Sort 
Facility 

Acceptance 

Find 

I October 3D, 2012. 5:24 pm 

ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom) 

Mail Service Updates, 
Fonns & Publications) 
Careers) 

, LA JARA. CO 81140 

I 
, COLORADO 

I 
SPRINGS, CO 80910 

COLORADO 

SPRINGS, CO 80910 

I SALT LAKE 

I CIN, UT 84121 

SALT LAKE 

CIN, UT 84121 

Certified MaliN I Retum Receipt 

I 
I 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors ) 

Inspeclor General) 

Postal Explorer) 

• I '"i •• "T' "-. " - ~ c',' :t. - ~.; 

U.S. Postal SerVICew ' '. 
CERTIFIED MAltTM RECEIPT · 
Domestic Mail Only; No Insurance Coverage Provided) 

Postage $ 

CertlliedFee 

Return Receipt Fee 
(Endorsement Required) 

Restricted Delivery Fee 
(Endorsement Required) 

Totat ~--.--- • "'--- cI! $7 .20 

Senl T! 

S{r(i8~ 
or PO , 

Marvin C. Hawkins 
Rt. 1, Box 743 

a,y,s La Jara, CO 81140 
=1 . 
~ 



USPS.com® - Track & ConfIrm 

English Cuslomer Service 

u USPS.COM' 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

i 70112970000377126555 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy) 
Terms of Use) 

FOIA) 
No FEAR Act EEO Data) 

Copyrlght© 2012 USPS. All Rights Reserved. 

USPS Mobil. 

Ship a Package 

SERVICE 

• First-Class Mail" 

ON USPS.COM 

Government Services) 
Buy Stamps & Shop) 

Send Mail 

STATUS OF YOUR ITEM 

Depart USPS Sort 

Facility 

Processed at USPS 
Origin Sort Facility 

Dispatched to Sort 

Facility 

Acceplance 

Find 

Print a Label with Postage) 
Customer Service ) 
Site Index) 

Manage Your Mail 

OATE&TIME 

: October 20, 2012 
I 

i October 19, 2012,10:51 pm 

I 
i October 17, 2012, 5:40 pm 
I 
I I October 17, 2012, 4:52 pm 

ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom) 

Mail Service Updates) 
Forms & Publications) 
Careers) 

Page 1 of1 

Register I Sign In 

Search USPS.cam or Track Packages 

Shop Business Solutions 

LOCATION FEATURES 

! CITY OF 
INDUSTRY, CA 91715 I 

Expected Delivery By: 
October 20, 2012 

CertifledMail~ 

CITY OF 

I Return Receipt 

I ! INDUSTRY, CA 91715 

SANDY, UT 84070 

I SANDY, UT 84070 

OTHER USPS SITES 

Business Customer Gateway) 
Poslallnspectors ) 
Inspector General) 
Postal 8<plorer ) 

~-. -- , • "f ·~·.7-f 

U,S. Postal Se'rvicem 
CERTIFIED MAILM RECEIPT 
(Domestic Mail Only; No Insurance Coverage Provided) 1.11 

1.11 

~ ~~~~~~~ijiii~iiiii 
~~~~=~~~~~~lf,r~~~'~·~~, . 2fi~~~~~~~~ 
l"'
I"'-

m 
Cl 
Cl 
Cl 

Cl 
I"'
IT" 
N 

M 
M 
Cl 
I"'-

Postage $ 
J-----"'-"-!...:..:'-.;:q 

Certified Fee 

Return Receipt Fee 
(Endorsem~nt Required) 

Restricted Delivery Fee t--....,... ....... ~=~-:;j 
(Endorsement Required) 

Total Posta 

,....,..--fl-:'I.,.To~-

~iieeT.AiifjiJ 
or PO Box Nc 
cJ6i,' Sta;o.oZi 

.:. ~.~ r: ~ 
Henry A. siliit~ 
9828 Miloann Street 
Temple City, CA 91780 

'" .. I A /,..,.1"\ 1 "" 



USPS.com® - Track & ConfIrm 

English Customer Service USPS Mobile 

~USPS.COM· 

Quick Tools Ship a Package Send Mail 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER SERVICE STATUS OF YOUR ITEM 

170113500000185616363 

i 
I 

Check on Another Item 

VIhlat's your label (or receipt) number? 

LEGAL 

Privacy Policy) 

Terms of Use) 

FOIA) 

No FEAR Act EEO Data) 

Copyrighl© 2012 USPS. All Rights Reserved. 

. First-Class Mail"' 

ON USPS.COM 

Government SeNices ) 
Buy Stamps & Shop) 

Notice Left 

Dispatched to Sort 

Facility 

Acceplance 

Find 

Print a Label with Postage) 

Customer Service) 

Site Index> 

Page 1 of 1 

Register I SIgn In 

Search USPS.com or Track Packages 

Manage Your Mail Shop Business Solutions 

OATE&TIME LOCATjON FEATURES 

i October 18.2012.3:26 pm KAYSVILLE. UT 84037 I Expected Delivery By: 

I October 18. 2012 I I Certified Mail-

I Oclober 17. 2012. 5;40 pm 

Relurn Receipt I SANDY. UT 84070 

I October 17. 2012. 4:22 pm , SANDY. UT 84070 

ON ABOUT.USPS.COM 

About USPS Home) 

Newsroom) 

Mail Service Updates) 

Forms & Publications) 

Careers) 

I , 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors) 
Inspector General, 
Postal Explorer) 

..-. ~ l~~' . '" : - ..... ,., .. '.r • '~"?!-:::-""l- r;, 

U.S. Postal Servicen, ' . .' ',,' 

m 
..J] 

,·C~R.T!FI,:D · f0AtLM R~CEWT ' ': .. .... 
.. ·. (Domestic M~i1 Only; No !nsurance Coverage Provided) . , 

m • . ~. , 

~ I K~~F[~E'E [f!1I!}A~.1: I] t.\ a", Q,D S E 
..J] '-----;::---=----=--r~:::::........::~~-----==---.::::=--==------ll . 
U1 
to 

r-'I 
Certllied Fee 

Postage $ )~L 70 
1----..:...:.;:....:....:'---1 , O~.7.s:'n .~ 

~ r, · ... r- ,' ••.••• Q~~~ ,;.! .~, .~ :~ .... ·.·~r~:.· •• 
;1;::7.:ll.fj -'oJ f. 

CJ 
CJ 
CJ 

1- - ---'-'::..::...:...::..---1 · O . Postmark ' (" '. 
Return Receipt Fee r'" 

(Endorsement Required) $2.35" Here ,(" 

Restricled Delivel}' Fee 
(Endorsement Required) I-____ ";;:.~(.::.)..!"..!O-=O~-I CJ 

CJ 
U1 
m 
r-'I s~ 

r-'I 
CJ S;. 
I'"'- or 

ci. 

Mandy Brenchley 
1297 South Fox Pointe Drive 
Kaysville, UT .84037 

.,.. .. 

1 •• /I . ,,,, ~ _ A _.L! _____ ...... ! __ _ 11/A/"'lf\1"'l 



USPS.com® - Track & ConfIrm 

English Customer Service 

~USPS.COM· 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR LABEL NUMBER 

i 70113500000185616226 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy) 

Terms of Use) 
FOIA) 

No FEAR Act EEO Data) 

Copyrighl~ 2012 USPS. All Rlghls Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

: First-Class Maii<> 

ON USPS.COM 

Government Services) 

Buy Stamps 8. Shop ) 

Send Mail 

STATUS OF YOUR ITEM 

: Depart USPS Sort 

Facility 

Processed Uvough 

. USPS Sort Facility 

Notice Left 

Notice Left 

I Arrival at Unit 

Processed at USPS 

. Origin Sort Facility 

: Dispatched to Sort 

; Facility 

Acceptance 

Find 

Print a Label with Poslage ) 

Customer Service ) 
Site Index) 

Manage Your Mail 

DATE&TIME 

I October 27, 2012 

1 October 26, 2012, 10:17 pm 

I October 20, 2012, 6:24 pm 

i October 18. 2012, 11:34am 

I i October 18, 2012, 8:41 am 

I October 18, 2012, 4:53 am 

Oclober 17, 2012, 5:40 pm 

! October 17, 2012, 5:00 pm 

ON ABOUT.USPS.COM 

About USPS Home) 

Newsroom ) 

Mail SelVice Updates) 

Forms & Publications) 

Page 1 of 1 

Register J Sign In 

Search USPS.com or Track Packages 

Shop 

LOCATION 

' SALT LAKE 

, CITY, UT 84199 

: SALT LAKE 

: CITY, UT 84199 

SALT LAKE 

I CITY, UT 84106 

I SALT LAKE 

' CITY, UT 64106 

! SALT LAKE 

CITY, UT 64106 

I SALT LAKE 

I CITY, UT 84199 

! SANDY, UT 64070 

1 SANDY, UT 84070 

Business Solutions 

FEATURES 

I E.pected DeliverY By: 

I October 18, 2012 

I Certified Mailm 

Return Receipt 

OTHER USPS SITES 

Business Customer Gateway) 

Postallnspeetors ) 

Inspector General J 

Postal E>p1orer ) 

C-" 
1 '·'·~~T.-~~-• .p~ ... ~t,~~~·:t;·~ ·"'"''',-;.,n~l'~:"~''·:~ .... .,. ~~ 
U:S: ·postal.Ser,vicen.i . ; , '~i '.;.~:'" ';, . I 

.. CERT:i,FI,ED M~,iL;r/' R$'¢~i~r-;:~·:· .~ 
(DomesJjc M~il pnly; No Insurance c:;overa'ge Provided) .' 

Postage $ ~L7() 0t '15 
1--------;" OO:~TOf: 

r"I Certified Fee <i:.';' _ 95 /' ., ~'''''''03~C'. 
Cl Return Receipt Fee ,,- .. . • ~ " r " . POHS r.' 
Cl (Endorsement Required) <i:.~, 'F .'.· ere 
Cl 7"-:'.~ d:.· I.( OCr 1 

Restricted Delivery Fee 121M 
Cl (Endorsement Required) $0" 00' .\ -,~ 

5=: Totr' D .... _ •• ~--- 1-~----~:"':;'1:"':n~ot:"i+l~ 1\ ~Q:::.!Y~W?" 
rn Estate of Jessie Hutchings Ma.xweij ~. 3' r"I Son. -' 
r"I c/o Marilyn Miller, Administrator . .. .......... . 
~ !f~ 3591 S. Alta Vista 

citY. Salt Lake City, UT 84106 ... _-_ ...... 



USPS.com® - Track & Conftrm 

English Customer SelVice 

sUSPS.COM' 

Quick Tools 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAILS 

YOUR \ABEL NUMB5Il 

170113500000185630444 

I 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy) 
Terms of Use) 

FOIA) 
No FEAR Act EEO Data) 

Copyrighl© 2012 USPS. All Rights Reserved. 

USPS Mobile 

Ship a Package 

SERVICE 

! First·Class Mai'" 

ONUSPS.COM 

Govemment Services) 

Buy Stamps & Shop) 

Send Mail 

STATUS OF YOUR ITEM 

Delivered 

i Notice Left 

! Dispatched to Sort 
I Facility 

Acceptance 

Find 

Print a Label with Postage) 
Customer Service) 

Sile Index) 

Page 1 of 1 

Register I Sign In 

Usemame Create a USPS. cern account to ••• 

• ~~I .~jPpi1lla~els. 
Search ~ . ~u~a"P~J~~a~. 

• buy starn ps and shop. 

Shop • manag'lfu~i~og:'!lOlU!ions 
• print customs Torms online. 

Password 

Manage Your Mail 

• file domestic insurance claims. 

Hint: It's at least 7 characlers long, Including 
,Q !CltiJJ r and number. 

Sign In Forgot your password? 

DATE &TIME LOCATION 

Sign Up Now) 

FEAWRES 

I November 02, 2012, 3:44 pm IDAHO FALLS, 10 83404 I Expected Delivery By: 
October 22, 2012 

I Certified Mail~ 

I 
i October 19, 2012,11:13 am 

OClober 17, 2012, 5:40 pm 

I October 17, 2012, 5:02 pm 

I 

ON ABOUT. USPS. COM 

About USPS Home) 
Newsroom) 

Mail Service Updates) 
Forms & Publications) 

Careers) 

I Return Receipt 

I IDAHO FALLS, 10 83404 . i SANDY, UT 84070 

i SANDY, UT 84070 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspectors) 

Inspector General) 
Postal Explorer) 

'F·-I ~. i •• ~"'."'I:" J,"~. 'T "~"-\.-::"--'"----"-~-,-:,,"':~ 'I'.~~ t;I') '.-~ 

.. ~U.S. : Postal : Ser:vic·eTM'" : .. "".,"?,l:i "~' ,! 
. . ,m •. ,.. " .• ·l .. ' , . . 

,CERTIFIED MAILTM RECEIPT" '. 
~., (Jiomestic' Mai~ Only; No'insuran'ce Coverage Provided) , : 

Postage $ $ 1.. '10 
1----=..:..::....-1 

Certified Fee 

Return Receipt Fee 
(Endorsement Required) :t>2.35 

1-----'-==--1 
Reslricted Delivery Fee 

(Endorsement Required) I-____ !;;.,,("'J.::."-=.O.:.O_--' 

Total Post :~7 : 00 :l 0/1, 7./?Ol2 
Julie Paull 

enfTe 

Siriief,"AprJ 
or PO Box fI 

ci,;rs1ai';:~ 

1431 Three Fountains Dr. 
Id~ho Falls, ID 83404 

11 14/?O1? 



USPS.com@ - Track & Confrrm 

English Customer Service 

B USPS.COM" 

Quick Tools 

Track & Confirm 

GET EMAil UPOATES PRINT OETAILS 

YOUR LABEL NUMBER 

170113500000185630451 

! 

Check on Another Item 

What's your label (or receipt) number? 

LEGAL 

Privacy Policy) 
Terms of Use) 
FOIA) 

No FEAR Act EEO Data) 

CopyrighlC 2012 USPS. All Rights ReselVed. 

USPS Mobile 

Ship a Package 

: First-Class Maile 

ON USPS.COM 

Govemment Services) 
Buy Stamps & Shop) 
Print a Label with Poslage ) 
Customer Service ) 

Site Index) 

Page I of I 

Register I Sign In 

Search USPS.com or Track Packages 

Send Mail Manage Your Mall Shop Business Solutions 

STATUS OF YOUR ITEM DATE & TIME lOCATION FEATURES 

Notice Left , October 19, 2012, 9:21 am ' OKLAHOMA I Expected Delivery By: 
: Oclober 22,2012 

Dispatched to Sort 
FaCilily 

Acceptance 

Find 

I October 17, 2012, 5:40 pm 

October 17, 2012,5:02 pm 

CITY, OK 73139 

, SANDY, UT 84070 

I SANDY, UT 84070 

i Certified MaiiN 

; Relurn Receipt 

ON ABOUT.USPS.COM 

About USPS Home) 
Newsroom ) 

OTHER USPS SITES 

Business Customer Gateway) 
Postal Inspeclors ) 

Mail SelVlee Updates) 
Forms & Publications) 
Careers) 

Inspector General) 
Postal Explorer ) 

.-:I 
II) 

~ ............. "" .. --f.""j"',{"';: ""--YH.-"-' -, -- -. --(--;'Y.''''~''''''--lr'~rI !' ---: ' ' ... ~~ 

U.S'.'Postal 'SerViCEhr,1 _,' : / >, _:. ~" . . ~ 
f·CERiJiIFIED ,MAILTM t:,lECEIPT ,;:. 
" (Domes tic Mail Only; No Insurance Coverage Provided) ' . 

~ , 
CJ 

rn L...----.:O~::=!l;;~.:....' ;[~:~""_p,' ...!.Ihi--.-~)--=' ~_)~~jJ:..:..:.~i.~tl~~) J1....::·~~~f!,=rL.:..-...:::l::....D ....:$ ::::.."'i -..:lE=~=-----------I 
...D 
II) 

t1J 

.-:I 
CJ 
CJ 
CJ 

CJ 
CJ 
II) 

rn 

.-:I 

.-:I 
Cl 
I"'-

Postage 1-$ _ __ 'l>_:·1..,:'...,.' ' ..,:0 __ ---1 

Certified Fee 

Return Receipt Fee 
(Endorsement Required) I----~I-~f-..-l 

Restricted Delivery Fee M ~ .. 
(EndorsElment Required) 1---I,-+ ..:...:...:..---rV" /: '. 

~' - ''() llvti/?I\~ .~, 
~ ...>."'~.p ' "_11 .(,,, 

Total Postl 

r-S""e-n"", 71"'0--

SI(e"ifi:ipi:i 
or PO Box fv 
citjl.-s;aie:i 

Kathleen Bili!.taws Ol .... >". 
824 SW 8Ist Stree(-- . 
Oklahoma City, OK 73139 

..... I .. , ,, 1"\" ""' 



USPS.com® - Track & ConfIrm 

English Customer Service usps Mobile 

iilUSPS.COlvr 

Quick Tools Ship a Package 

Track & Confirm 
GET EMAJl UPDATES PRINT DETAILS 

YOUR LABEL NUMBER SERVICE 

170113500000185630925 j First-Class Mail"' 

~
~'USPs.c:o""'Jod.Wve1y or coiling BOO-ASK

SPS1 or milY P"* up lho lhtm dllhe Post 
Ir~.-Indlcat.d on the nollto. II thl, llom is 

~
nc;:larmed aftar 15 days then 11 will be returned ~ 

o the 50nder. lnfQfmQUon, If ava ilable, Is • 
pdated periodically throughout the day. Please 

r-~" . 
I 

Check on Another Item 

What's your label (or receipt) number7 

ON USPS,COM 

Government Services, 
Buy Stamps & Shop' 

Send Mail 

STATUS OF YOUR ITEM 

Notice Le~ 

Depart USPS Sort 

Facility 

Processed at USPS 

Origin Sort Facility 

Dispatched to Sort 
Facilily 

Acceptance 

Find 

LEGAL 

Privacy Policy) 
Tenns of Use) 

FOIA) 
No FEAR Act EEO Data) 

Print a Label with Postage) 
Customer Service) 
Site Index) 

Copyrighl© 2012 USPS. All Rights Reserved, 

Manage Your Mail 

DATE&TIME 

: October 20. 2012, 4:29 pm 

I October 20, 2012 
I 

• 
I October20, 2012, 4:06 am 

I October 17, 2012, 5:40 pm 
I 

I 
i October 17,2012,5:06 pm 

ON ABOUT,USPS.COM 

About USPS Home) 
Newsroom ) 
Mail Service Updates) 
Forms & Publications> 
Careers) 

Page 1 of 1 

Reglsfer I Sign In 

Search USPS.com or Track Packages 

Shop Business SoluUons 

LOCA110N FEATURES 

! SEATfLE, WA 98117 I Expected Delivery By: 
, October 22, 2012 I Certified Mall~ 

Return Receipt 

I SEATfLE, WA 98168 

. SEATfLE, WA 98168 

I SANDY, UT 84070 

I SANDY, UT 84070 

I 

OTHER USPS StTES 

Business Customer Gateway) 
Poslal Ins~tOfs ) 
Inspector General) 
Postal Explorer> 

, • -.0- ,-••• , .... -+ I ......,-•• -. ,-~ ~.; - ~'~""--'~"':J-." - - 1/ 

U.S: postal Sery,iceTl;, ,:,'."', : ~. I; .. ": . ,,: ~ 

U') 

ru 
n
o 

CEBTIFIED " M~ll~M '. RECEIPT ~ 
(Domestic Mail Only; No~/;,surarice Coverage Provided) ~ 

rn 
..J] 
U') 

<0 

~T!fF ~JPf~l'C 

r-'I 
o 
o 
o 
o 
o 
U') 

rn 

Postage 

Certified Fee 

Return Receipt Fee 
(Endorsement Required) 

Restrtcted Delivery Fee 
(Endorsement Required) 

Totpl DI'\atan.ct. Jl. I:"ClaCl. 

$ 

~ 

r-'I Senl 
r-'I 

Tyler Yost 

U t~ '"\\ 

~J;1 . 70 

$~~ : 95 

$21135 

$0 ,00 

$7.00 

o SIre 
I"'- orP 

CItY. 

1215 NW 95th Street 
Seattle, W A 98117 

rl, 

L 

.10!17!~'OJ2 I 

~! 



USPS.com® - Track & ConfIrm 

English Customer Service USPS Mobile 

DUSPS.COM" 

Quick Tools Ship a Package 

Track & Confirm 

GET EMAIL UPDATES PRINT DETAilS 

YOUR LABEL NUMBER SERVICE 

170113500000185630918 ~ Firs~Ctass Mall"' 
\.wv,.u5P1.COmfre<lellwry or Cllillno aOO-ASK-
PSPS_ or may pi<:k up Iha Itom at lho Post 
pmcQ indloated on the notice. If Ihls Item is 
unclaimed anor 15 dO,. Ihon II vI~ be> 'OlUmod 
;lO the sender. Informu.lkm. if available, Is 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD 
PRODUCTION COMPANY FOR AN ORDER 
MODIFYING THE BOARD'S ORDERS 
ENTERED IN CAUSE NOS. 139-8, 131-51 
AND 139-90 TO ESTABLISH SPECIAL 1280-
ACRE (OR SUBSTANTIAL EQUIVALENT) 
DRILLING UNITS FOR THE PRODUCTION 
OF OIL, GAS AND ASSOCIATED 
HYDROCARBONS FROM THE UTELAND 
BUTTE MEMBER OF THE LOWER GREEN 
RIVER FORMATION, COMPRISED OF 
SECTIONS 4 AND 9, AND SECTIONS 15 AND 
22, T3S, R2W, USM, SECTIONS 18 AND 19, 
T3S, R3W, USM, AND SECTIONS 1 AND 12, 
T3S, R4W, USM, RESPECTIVELY, 
DUCHESNE COUNTY, UTAH, AND TO 
ALLOW, ON A PILOT BASIS, THE DRILLING 
AND PRODUCTION OF UP TO FOUR (4) 
HORIZONTAL WELLS ON EACH SPECIAL 
DRILLING UNIT SO ESTABLISHED 

NOTICE OF HEARING 

Docket No. 2012-039 
Cause No. 139-98 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, 
will conduct a hearing on WEDNESDAY, DECEMBER 5,2012, at 9:00 AM, or as soon 
thereafter as possible, in the auditorium of the Department of Natural Resources, 1594 West 
North Temple, Salt Lake City, Utah. 

The hearing will be conducted as a formal administrative adjudication in accordance with 
the rules of the Board as set forth in Utah Administrative Code R641 et seq. and as provided for 
in Utah Code Ann. § 40-6-1 et seq. and Utah Code Ann. § 63G-4-101 through 601. 

The purpose of the hearing will be for the Board to receive testimony and evidence 
regarding a Request for Agency Action that the Board enter an Order: 



1. Modifying the 139-8, 131-51 and 139-90 Orders to establish special 1 ,280-acre (or 
substantial equivalent combination of lots and quarter-quarter sections) drilling units for the 
production of oil, gas and hydrocarbons for the Uteland Butte Member ofthe Lower Green River 
formation defined for purposes of this cause as follows: 

the stratigraphic equivalent ofthe interval from 9,140 feet to 9,292 feet MD as 
identified on the Dual Laterolog run on February 22,2012 for the Gilbert 9-9-3-
3W Well, located in the NEY-tSEY-t of Section 9, Township 3 South, Range 3 
West, USM. 

Comprised ofthe following respective Duchesne County, Utah lands ("Subject Lands"): 

Township 3 South, Range 2 West, USM 
Sections 4 and 9: All 

Sections 15 and 22: All 

Township 3 South, Range 3 West, USM 
Sections 18 and 19: All 

Township 3 South, Range 4 West, USM 
Sections 1 and 12: All 

And authorizing on a pilot basis, the drilling and concurrent production of up to four (4) 
horizontal wells to be drilled and Newfield's (or its successor operator's) option with Newfield's 
(or its successor operator's) full discretion as to the development of the hydrocarbon resources; 
provided, however, that within a reasonable time after analysis of the pilot program results but, 
in any event, not more than two years after entry ofthe Order, Newfield (or its successor 
operator) report back to the Board on the success or failure ofthe program; and 

2. Providing that no producing interval of a horizontal lateral (e.g. the intermediate casing 
shoe "heel" to the productive casing shoe "toe" (terminus) of the lateral) may be located closer 
than 330 feet to the northern or southern boundary of said special drilling unit, no closer than 660 
feet from the eastern or western boundary to said special drilling unit, and no closer than 660 feet 
to another horizontal lateral within said special drilling unit, without obtaining an exception 
location approval in accordance with Utah Admin. Code Rule R649-3-3; and 

3. Providing that the surface location ofthe authorized horizontal welles) not only may be 
anywhere upon the special drilling unit, but may also be located off the drilling unit presuming 
proper surface and sub-surface authorization for such a location has been obtained from the 
owners and the set backs for the laterals set forth in (b) above are maintained; and 

4. Providing that any horizontal well drilled pursuant to the Order, if granted, may not be 
plugged back or recompleted to produce from any other formation other than the Ute land Butte 
Member of the Lower Green River formation (defined above), and no vertical wells located upon 
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the Subject Lands may be perforated to produce from the Uteland Butte Member ofthe Lower 
Green River formation (defined above), without further authorization from the Board; and 

5. Providing that the 139-8 and 131-51 Orders, as modified by the 139-90 Order, and the 
139-90 Order itself remain in full force and effect as to all formations covered thereby except as 
the Uteland Butte Member of the Lower Green River formation, including the right ofthe 
operator to drill up to four (4) wells, whether vertical or horizontal, on each drilling unit so 
established to produce from said formations subject to the same limitations set forth in said 
Orders; and 

6. Providing for such other and further relief as may be just and equitable under the 
circumstances. 

Objections to the Request for Agency Action must be filed with the Secretary of the 
Board at the address listed below no later than November 21,2012. A party must file a timely 
written objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the 
State of Utah, or attorneys licensed to practice law in another jurisdiction which meet the rules 
of the Utah State Bar for practicing law before the Utah Courts. 

Persons interested in this matter may participate pursuant to the procedural rules of the 
Board. The Request for Agency Action, and any subsequent pleadings, may be inspected at the 
office of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call 
Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing date. 

DATED this 7th day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-039, Cause No. 139-98 to be mailed via E-Mail, and First 
Class Mail, with postage prepaid, this 8th day of November, 2012, to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal 
Services, PLLC 
Attorney for Petitioner 
7090 Union Park Avenue, Suite 420 
Salt Lake City, UT 84047 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Newfield Production Company 
Attn: Laura Smith, Lead.Land 
1001 1 i h Street, Suite 2000 
Denver, CO 80202 

Adele W. Parkinson 
2162 Arbor Lane 
Salt Lake City, UT 84117 

Agnes S. Knapp 
#5 Santa Fe Circle 
Safford, AZ 85546 
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Alan L. Miller 
6331 Hathaway Street 
Salt Lake City, UT 84123 

Alan Moritz 
1100 45th Street 
Sacramento, CA 95818 

Alan T. Rains, J r. 
301 North Quaker Lane 
Alexander, VA 22304 

Alayne Watson Capshaw 
602 Harbor Blvd. #104 
Destin, FL 32541 

Allen Gines, Ind and Agent! AIF for Estate 
of Myrle Gines; and Jerry N. Gines 
979 Stewart Hill Drive 
Logan, UT 84321 

Amy Compton 
P.O. Box 366 
Mazon, IL 60444 

Amy Mathews 
Arroya #2 
Edgerton, WY 82635 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 



Barbara Ann Bilbey 
387 West 500 North 
Vernal, UT 84078 

Barbara Hardman 
P.O. Box 2700006 
Fruitland, UT 84027 

Bert Levan Dennis 
3672 W 4040 S 
West Valley City, UT 84120 

Betty Smith 
21407 West Baker Rd. 
Cheney, WA 99004 

Beverly Gayle Andrejack 
5337 Columbine Dr. 
Glendale, AZ 85304 

Bill Barrett Corporation 
Attn: David Watts 
1099 18th Street, #2300 
Denver, CO 80202 

Brigham Young University 
c/o Mineral Development Office 
P.O. Box 7188 University Station 
Provo, UT 84602 

Bryant M. Gilbert 
931 Bill Creek Road 
Otto, NC 28763 

Carlinda Truman 
680 W 200 N 59-1 
Roosevelt, UT 84066 

Carolyn G. Campbell 
2477 Cardinal Way 
Salt Lake City, UT 84121 

5 

Carolyn Smith 
1305 W 1400 N 
Mapelton, UT 84664 

Chad Earl Mullins 
2021 East Lincoln Circle 
Salt Lake City, UT 84124 

Charles R. Thompsen & Jane A. Thompsen 
RR2 Box 2104 
Roosevelt, UT 84066 

Charles Stringham, Successor Trustee for 
Stringham Mineral Trust 
7394 South Union Creek #13-G 
Midvale, UT 84047 

Christian Fonnesbeck, Trustee 
ofthe Frank O. Fonnesbeck Trust 
215 A. Street 
Salt Lake City, UT 84103 

Cindy Richens 
P.O. Box 397 
Onalaska, W A 98570 

Calvin P. Gaddis 
3000 Conner Street 
Salt Lake City, UT 84109 

Cloyd Goates 
P.O. Box 1023 
WestJordan, UT 84084 

Cobalt Energy 
P.O. Box 10162 
Zephyr Cove, NV 89449 

Colleen Sherwood Jones 
74 West 200 South 
Cluster Box 38-5 
Roosevelt, UT 84542 



Corporation of the Presiding Bishop of the 
Church of Jesus Christ of Latter-day Saints 
Real Estate Division, Twelfth Floor East 
50 East North Temple Street 
Salt Lake City, UT 84150 

Croff Enterprises, Inc. d/b/a 
Croff Oil Company 
240 Saint Paul, Suite 305 
Denver, CO 80206 

D. Richard Paull 
385 West 13th Street 
Idaho Falls, ID 83404 

Daleo Oil Company, a Texas Corporation 
1200 Mercantile Bank Building 
Dallas, TX 75201 

Dale A. Smith 
192 N 100 E 
Farmington, UT 84025 

Dan Moritz 
110 West Elden Lookout Road 
Flagstaff, AZ 86001 

Daniel S. Sam and Penny B. Sam 
319 W 100 S, Suite A 
Vernal, UT 84078 

David K. Shelton 
9300 North Sunset Drive 
Pocatello, ID 83201 

David Leo Donegan 
8787 Locust Ave. 
Fontana, CA 92335 

David Pitts 
1540 Ivey Terrace 
Cumming, GA 30041 
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Debbie Reifer 
5308 Marden Street 
Davis, CA 95618 

Deborah Davis 
1006 E. 52nd Street N 
Tulsa, OK 74126 

Delberta C. Hatch 
144 Fifth Street 
Idaho Falls, ID 83401 

Derry Ann Moritz 
1515 Shasta Dr. Apt. 4103 
Davis, CA 95616 

Diane Babcock 
11381 South 1300 West 
South Jordan, UT 84095 

Dillman Family LLC 
11946 Hidden Canyon Lane 
Sandy, UT 84092 

Dorothy C. Mullins 
1288 3rd Ave. 
Salt Lake City, UT 84103 

Duchesne County School District 
P.O. Box 446 
Ft. Duchesne, UT 84021 

Edith Louise Jorgensen, Trustee 
3264 S 6000 W 
Roosevelt, UT 84066 

Edwin J. Gregson 
10089 Wilshire Blvd. 
Los Angeles, CA 90024 

Eleanor Stein Heirs 
c/o 2329 Curtis Street 
Berkeley, CA 94702 



Ellen Gilbert Goodrich 
261 North 7th 
Othello, W A 99344 

EP Energy E&P Company, L.P. 
Attn: Michael J. Walcher 
P.O. Box 4660 
Houston, TX 77210-4660 

Ernan H. Smith 
Route #1 
Roosevelt, UT 84066 

Estate of Clive Sprouse 
c/o Helen Lavar Moffitt 
1454 W 670 N 
Saint George, UT 84770 

Estate of Frederick Herbert Blechmann 
c/o Emmy S. Blechmann 
P.O. Box 184 
Sun Valley, ID 83353 

Estate of Jessie Hutchings Maxwell 
c/o Marilyn Miller, Administrator 
3591 S. Alta Vista 
Salt Lake City, UT 84106 

Flora Scott 
350 S. Main Street 
Salt Lake City, UT 84101 

Gam L. Gilbert 
690 South Lemaster Road 
Othello, W A 99344 

Garth Nyle Donegan 
2235 West Darby 
San Bernardino, CA 92407 
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George Norman F enn and 
Eldoris I. F enn 
4035 S 4000 W 
Deseret, UT 84624 

Glen Hardman 
1788 W 1300 N 
Clinton, UT 84015 

Gordon Barth Stone, Ind & AIF for 
Dorothy Stone Est, et at 
1085 American Beauty Drive 
Salt Lake City, UT 84116 

Greg Hackford 
2883 West 110 North 
Vernal, UT 84078 

Harold G. Christensen and David Sutton 
Christensen 
10 Exchange Place 
Salt Lake City, UT 84111 

Harriett Sam 
1327 East Castlecrest Dr. 
Visalia, CA 93292 

Henry A. Smith 
9828 Miloann Street 
Temple City, CA 91780 

Howard L. Gilbert 
580 E 300 N 
Roosevelt, UT 84066 

Hugh J. Percival 
Rt 2 Box 2096 
Roosevelt, UT 84066 

Ira N. Corey 
195 W. 13th 
Idaho Falls, ID 83401 



Jack D. Close 
4153 Ridge Crest Drive 
Las Vegas, NV 89121 

Jack Richens 
300 E #207 
Roosevelt, UT 84066 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, CA 91701 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

James F. Lemon & Ladonna N. Lemon 
Route #2 Box 51 
Roosevelt, UT 84066 

J ames Patrick Ellis and Helen 
Mari Belczynski, Trustees 
434 First Ave., Apt 2 
Estes Park, CO 80517 

Jamie Zimmerman 
146 Vedelwood 
Sandpoint,ID 83814 

J anessa Jones 
460 North 400 East 
Roosevelt, UT 84066 

Janet Lorraine Russell Collett 
1121B East 2900 
Hagerman, ID 83332 

Jarrod Ray Bouse 
203 South Washinton Ave. 
Great Bend, KS 67530 
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Jason Dean and Cassandra Dean 
14984 Granite Peake Ave. 
Fontana, CA 92336 

Jay Randall Russell 
12537 Chicken Dinner Rd. 
Caldwell, ID 83607 

Jayson Glenn Jones 
73103 South 3100 West 
West Jordan, UT 84084 

Jessee Pederson 
387 West 500 North 
Vernal, UT 84078 

Heirs of John Accawinna 
Allotment No. 687, MUNC184 
c/o Bureau ofIndian Affairs Uintah 
and Ouray Agency 
P.O. Box 130 
Fort Duchesne, UT 84026 

Jimmy Lloyd Dean and Debra Dean 
585 West 1700 South 
Vernal, UT 84078 

Joann H. Barker 
1961 W 3140 S 
West Valley City, UT 84119 

Joanne R. Williams 
704 E. Princeton 
Ontario, CA 91764 

John Dawson Jorgensen, Trustee 
3264 S 6000 W 
Roosevelt, UT 84066 

John E. Lawton and Amy S. Lawton 
2850 Classic D Drive #186 
Littleton, CO 80126 



John Pitts 
25553 Salerno Way 
Yorba Linda, CA 92887 

John R. Moritz 
7936 East Plaze Ave. 
Scottsdale, AZ 85253 

John R. Zackrison 
1516 Canterbury Drive 
Salt Lake City, UT 84108 

Joseph C. Donegan 
15884 Sheep Creek Road 
Phelan, CA 92371 

Joseph C. Percival, et al 
6028 South 4840 West 
Salt Lake City, UT 84118 

Joseph Sam 
102 CR 317 
Oxford, MS 38855 

Joseph and Frances Sam 
P.O. Box 351 
University, MS 38677 

Joyce Aubrey 
430 NE Everett 
Camas, W A 98607 

Juanita Lee Stiner 
4308 21st Ave. 
Missoula, MT 59803 

Judith Burton Moyle 
P.O. Box 52077 
Salt Lake City, UT 84152 

Julie Paull 
1431 Three Fountains Dr. 
Idaho Falls, ID 83404 
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June J. Anderson 
329 East 1850 South 
Bountiful, UT 84010 

Kaiser-Francis Oil Company 
P.O. Box 21468 
Tulsa, OK 74121 

Kathleen Burrows 
824 SW 81st Street 
Oklahoma City, OK 73139 

Kathy Louise Hardinger 
3415 RR 3 
Myton, UT 84052 

Katie Rasmussen 
2068 East Revere Way 
Eagle Mountain, UT 84005 

Keith D. Goates 
P.O. Box 1023 
West Jordan, UT 84084 

Kent P. Nelson 
858 Walnut Ave. 
Provo, UT 84604 

Keystone Oil and Gas, LLC 
950 South Garfield St. 
Denver, CO 80209 

Kihmn Bills, a/k/a Kihmn Carter 
294 Whispering Pines Dr. 
Hope, ID 83836 

Larae Poe 
68645 Canal Lane 
Boardman, OR 97818 

Larry K. Gilbert 
4610 6th Street Place SE 215 
Puyallup, WA 98374 



Larry Mac Hardman 
8448 S 3200 W 
West Jordan, UT 84088 

Laura Hauck 
3005 South Cave Hollow Way 
Bountiful, UT 84010 

Laura Huntsman 
P.O. Box 612 
Ashton, ID 83420 

Laurie Ann Hardinger Wilson 
Rt. 3 Box 3615 
Myton, UT 84052 

Lavallene Mckinnon 
706 Maple Street 
Wallace,ID 83873 

Lawton Oil & Gas II, LLC 
6881 S. Holly Circle 
Centennial, CO 80112 

Legends Exploration, LP 
5851 San Felipe Suite 860 
Houston, TX 77057 

Legrand J. Gilbert 
HC 64 Box 355 
Duchesne, UT 84021 

Leland M. Mendelson 
865 Hayne Road 
Hillsbourgh, CA 94010 

Lenis Clay Frandsen & Tamara S. Frandsen 
106 South 300 East 
Lindon, UT 84042 

Leon Richens 
105 North 
Roosevelt, UT 84066 
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Leroy Moulton 
4308 Val Down Ave. 
West Valley City, UT 84120 

Lillian F. Smith et ai, Trustees 
615 Aloha Road 
Salt Lake City, UT 84103 

Linda Buck 
P.O. Box 618 
Wartburg, TN 37887 

Linda L. Davis 
3603 Elwood Circle 
Salt Lake City, UT 84106 

Lucky Donegan 
408 6th Street 
Polson, MT 59860 

M & P Family Revocable Trust, Max 
James Patry & Patsy Patry, Trustees 
Rt. 3 Box 3012 
Roosevelt, UT 84066 

M. Richard Walker, Trustee 
4685 Highland Drive, #202 
Salt Lake City, UT 84117 

Mandy Brenchley 
1297 South Fox Pointe Drive 
Kaysville, UT 84037 

Marcus Dean and Karan Dean 
127736600 Road 
Montrose, CO 84104 

Margaret O'Mara 
HC 64 Box 473 
Duchesne, UT 84021 



Mark Chapman 
P.O. Box 1389 
Sealy, TX 77474 

Mark L. Bassham 
8439 W. Vassar Drive 
Lakewood, CO 80227 

Marsha R. Stanger 
130 Arden Drive 
Idaho Falls, ID 83404 

Mary A. Brown 
4556 Suncrest Drive 
Salt Lake City, UT 84117 

Mary H. Goates 
821 Coatsville Ave. 
Salt Lake City, UT 84105 

Mary M. Jackson 
2970 East 4310 South 
Salt Lake City, UT 84124 

Melvin D. Close, Jr. 
2124 Redbird Dr. 
Las Vegas, NV 89134 

Meri Jo Mccomb, Heir of Dorothy Smith 
11048 Hawkswood Drive 
Sandy, UT 84094 

Michael E. Zeller 
135 Newton Road 
Woodbridge, CT 06525 

Michael P. Mcdermott and Minerva E. 
Mcdermott 
1985 Oakdell Drive 
Menlo Park, CA 94025 

11 

Michael Richard Wakefield 
P.O. Box 2151 
Roosevelt, UT 84066 

Mindy Snow Wennergren 
1398 East 900 South 
Salt Lake City, UT 84105 

Miriam E. Billman 
1120 East Davis Dr. Apt D736 
Terre Haute, IN 47802 

Nancy Fowler 
2708 Majestic Ridge Circle 
Salt Lake City, UT 84121 

Nancy Jones 
1423 C Street 
Eureka, CA 95501 

William M. Moore 
789 East 7800 South 
Midvale, UT 84047 

Noel Leavitt 
10043 South Lindsay Wood Lane 
Sandy, UT 84092 

Oman Investment Co., LP 
1395 East 1600 South 
Mapleton, UT 84664 

OMB Royalties II, LLC 
410 17th Street, Suite 1150 
Denver, CO 80202 

Otto Dean Frandsen & Velma Dean 
Frandsen Trust Dated February 6, 1997 
920 Clubhouse Drive 
Roosevelt, UT 84066 



Pamela J. Bills, a/k/a 
Pamela J. Gray 
P.O. Box 365 
Hope, ID 83836 

Patricia A. Close 
3736 Mount Crest Drive 
Las Vegas, NV 89121 

Patricia Fischer 
750 Weaver Dairy Road #2214 
Chapel Hill, ND 27514 

Patricia L. Donegan 
526 South Electric Ave. 
Alhambra, CA 91803 

Patricia Sue Keech 
6614 W. Garfield Street 
Phoenix, AZ 85043 

Patricia Winningham 
20155 Pineville Road 
Long Beach, MS 39560 

Paul King 
505 Laverne 
Aptos, CA 95003 

Pauline Hardman 
935N.19thSt. 
Camden, NJ 08105 

Pearl Davis Reay, Trustee 
P.O. Box 612 
Ashton, ID 83420 

Peggy Lemon 
Route 2 Box 2176 
Roosevelt, UT 84066 
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Pete Hackford 
6194 Woodland Drive 
Uintah, UT 84403 

Peter Snow 
1529 Catron Southeast Ave. 
Albuquerque, NM 87123 

QEP Resources, Inc. 
Attn: Land Department 
1050 17th Street, Suite 500 
Denver, CO 80265 

Raili Hintze 
140 University Street 
Salt Lake City, UT 84102 

Ralph D. Brinton 
7762 Forrest Bend Drive 
Salt Lake City, UT 84121 

Raymond Duncan Trust and the 
Vincent Joseph Duncan Trust 
1777 Harrison Street 
Penthouse 1 
Denver, CO 80210 

Raymond Glen Gilbert 
875 South Taylor Road 
Othello, W A 99344 

Regina Walker 
446 N 500 E 
Roosevelt, UT 84066 

Richard D. Ruckenbrod 
1146 Harvard Ave. 
Salt Lake City, UT 84105 

Richard L. Stimson 
540 Arapeen Dr., Suite 250 
Salt Lake City, UT 84108 



Richard o. Nelson 
7760 Brighton Way 
Salt Lake City, UT 84121 

Richard T. Corey 
3241 Bell Canyon Road 
Sandy, UT 84092 

Richard Y. Thurman 
1320 East 500 South #1405 
Salt Lake City, UT 84102 

Rodney and Julie Ann Richens 
Route 4 Box 3062 
Roosevelt, UT 84044 

Ronald L. Schneider 
P.O. Box 757 
Indian Hills, CO 80454 

Ronald Pederson 
387 W 500 S 
Vernal, UT 84078 

Russell G. Hardman 
935N.19thSt. 
Camden, NJ 08105 

Ruth Gilbert Murphy 
1034 Beverly Way 
Bountiful, UT 84010 

Ruth Groom 
285 North 2nd West 
Rigby, ID 83442 

Sally Ware 
3093 South Cherise Circle 
Salt Lake City, UT 84106 

Sara 1. Tanner Heirs 
515 South 10th East 
Sal Lake City, UT 84102 
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Saundra Rasmussen 
1371 E 600 N 
Bountiful, UT 84010 

Seneca Oil Company 
406 N. 9th Street 
Seneca, KS 66538 

Shelia Park 
3241 S. Garland Way 
Lakewood, CO 80227 

Sherman Richens 
P.O. Box 1746 
Roosevelt, UT 84066 

Sherrie Rene Knez and 
Paul Knez 
118 Ervin St. 
Craig, CO 81625 

Shirley Andelin Smith 
1158 East 640 South 
Provo, UT 84601 

Shirley Jeanne Crawley 
11335 N 5710 W 
Highland, UT 84033 

Stanley S. Hardman 
1668 West Mavem 
West Valley City, UT 84119 

State of Utah School and Institutional 
Trust Lands Administration 
Attn: La Vonne Garrison 
675 East 500 South, Suite 500 
Salt Lake City, UT 84102 

Stephanie Webber 
3837 East 22 North 
Rigby, ID 83442 



Steve Richens 
P.O. Box 181 
Lapoint, UT 84039 

Stewart Norman Dennis 
P.O. Box 44 
Myton, UT 84052 

Strasser Investments 
2327 Logan Way 
Salt Lake City, UT 84108 

Sura Thurman 
P.O. Box 31538 
Seattle, W A 98103 

Susan Marie Johnston and 
William Johnston 
779 Taylor Street 
Craig, CO 81625 

Susan Onnen 
4896 Firethom 
Jackson,MI49201 

Telitha Giesler 
1205 Second Ave. 
Salt Lake City, UT 84103 

Thayne Andelin Smith 
51 W. Center St. 
Orem, UT 84057 

Theodora Jane Cocagne 
1326 E. Castelcrest Dr. 
Visalia, CA 93292 

Thomas A. Ellison, Personal 
Representative of the Alan B. Blood Estate 
2257 Country Club Dr. 
Salt Lake City, UT 84109 
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Thomas o. Smith, 
Heir of Dorothy Smith 
6363 Mount Logan Way 
West Jordan, UT 84084 

Timothy Patry and Patsy Patry 
Rt. 3 Box 3012 
Roosevelt, UT 84066 

Toni Andelin Smith 
606 W Cabellero 
Mesa, AZ 85201 

Tyler Yost 
1215 NW 95th Street 
Seattle, W A 98117 

Ute Distribution Corporation 
P.O. Box 696 
Roosevelt, UT 84066 

Ute Energy Upstream Holdings, LLC 
Attn: Todd Kalstrom 
1875 Lawrence Street #200 
Denver, CO 80202 

Ute Indian Tribe ofUintah and 
Ouray Indian Reservation 
Energy & Minerals Department 
P.O. Box 70 
Ft. Duchesne, UT 84026 

Virginia P. Menlove 
1146 Harvard Ave. 
Salt Lake City, UT 84105 

Wallace Jay Donegan 
15884 Sheep Creek Road 
Phelan, CA 92371 

Walter Howard Bouse 
1300 Jackson Street 
Great Bend, KS 67530 



Walter Thurman 
215 West Park Drive 
Raleigh, NC 27605 

Wayne C. Close 
1796 N. Cobblestone 
Provo, UT 84604 

William E. Sorensen 
and Karen Sorensen 
P.O. Box 1746 
Roosevelt, UT 84066 

Elizabeth Neal 
(no valid address disclosed) 

Richard A. Waldsmith 
(no valid address disclosed) 

Maybeth Williams 
(no valid address disclosed) 

Addie LaRue Lunt 
(no valid address disclosed) 

Lucille S. Conyers 
(no valid address disclosed) 

u.S. Bank National Association, as Agent 
[as Trustee and Beneficiary under Deed of 
Trust dated March 9, 2010, as amended and 
restated on March 18,2011, with Ute 
Energy Upstream Holdings, LLC, as 
Trustor] 
Attn: Justin M. Alexander 
950 1 i h Street, 8th Floor 
DN-CO-T8E 
Denver, CO 80202 
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United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box 45155 
Salt Lake City, UT 84145-0155 

United States of America 
Bureau of Land Management 
Vernal Field Office 
Attn: Jerry Kenczka 
170 South 500 East 
Vernal, UT 84078 

United States of America 
Bureau of Indian Affairs 
Uintah and Ouray Reservation 
P.O. Box 130 
Ft. Duchesne, UT 84026 
Beth T. Spackman 
16 Evergreen Gdn. SW 
Calgary, Alberta, Canada 
T2Y2V9 

Chris Shugart 
Flat 15 
Elm Park Gardens 
London SW109QG 
United Kingdom 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy ofthe foregoing NOTICE OF 
HEARING for Docket No. 2012-039, Cause No. l39-98 to be PUBLISHED in the following 
newspapers on the following days: 

November 11,2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 

November l3, 2012: 
Uintah Basin Standard, a newspaper of general circulation in Duchesne and 
Uintah Counties. 
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Bill Barrett Corporation 

November 20,2012 

Utah Oil, Gas and Mining 
1594 W. North Temple, Suite 1210 
P.O. Box 145801 
Salt Lake City, UT 84114 

Attn: James T. Jensen 
Board Chairman 

Re: Request for Agency Action 
Docket No. 2012-039 
Cause No. 139-98 

Ladies and Gentlemen, 

F I LED 
NOV 20 2012 

~£CRETARV, BOARD OF 
OIL. GAS & MtNING 

Bill Barrett Corporation (I/BBC") owns oil and gas leasehold interests within and adjacent to the "Subject 

Area" that is defined in the above captioned Request for Agency Action as proposed by Newfield 

Production Company. BBC supports Newfield's Request for Agency Action as set forth in Docket No. 

2012-039, Cause No. 139-98. The proposed 1280 acre Pilot Spacing Units for the Uteland Butte 

formation is attractive to BBC because the efficient long reach lateral leg of the well offers prevention of 

waste, less surface disturbance, and reduction oftraffic as opposed to the current 640 acre spacing 

scenario in which two wells would be drilled. BBC believes a 1280 acre drilling spacing unit will prove to 

be successful and efficient in the Uinta Basin. 

Please notify my office if you have any questions or require any further information. 

Landman III 

1099 18th Street Suite 2300 DENVER, CO 80202 USA 

www.BILLBARRETTCORP.com 



November 15,2012 

Utah Oil, Gas and Mining 
1594 W. North Temple. Suite 1210 
P.O. Box 145801 
Salt lake City. UT 84114 

Attn: James T. Jensen. 
Board Chairman 

Re: Request for Agency Action 
Docket No. 2012·039 
Cause No. 139·98 

Ladies and Gentlemen. 

UTE ENERGY LLC 
1875 Lawrence Street, Suite 200 

Denver, CO 80202 
Phone: (720) 420·3200 

Fax: (720) 420·3201 

F I LED 
NOV 20 2012 

SSCRETARY, BOARD OF 
OIL, GAS I MINING 

Ute Energy Upstream Holdings LLC ("Ute Energy") owns significant oil and gas leasehold interests within and 
adjacent to the "Subject Area" that is defined in the above captioned Request for Agency Action as proposed by 
Newfield Production Company. Ute Energy strongly supports Newfield's Request for Agency Action as set forth in 
Docket No. 2012~39, Cause No. 139-98 and we encourage the Board to approve Newfield's application its entirety. 
The proposed 1280- acre Pilot Spacing Units for the Uteland Butte fonnation is attractive to Ute Energy due to the 
prevention of waste because of the more efficient long reach lateral leg of the well; less surface disturbance; reduction 
of traffic and the efficiency gained because only one well is drilled as opposed to two wells on the current 640 acre 
spacing scenario. 1280 acre DSU's has been proven to be optimal in the Bakken formation in North Dakota and if it is 
successful in Utah. the ability to efficiently recover oil will be a game changer. 

We appreciate the op 
further information. 

nilY to comment on this matter. Please notify my office if you have any questions or require 

Si2~~ 
~~Ka]S m 
Vice President of Land and Business Development 

Cc Newfield Production CompanyJ Laura Smith 

































































United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
Green River District 
Vernal Field Office 
170 South 500 East 
Vernal, UT 84078 

http://www.hlm.gov/utlst/en/fo/vernal.html 

IN REPLY REFER TO: 
3100 
LLUTGOI100 

Board of Oil, Gas and Mining 
P.O. Box 145801 
Salt Lake City, UT 84114-5801 

December 3, 2012 

Re: Docket 2012-039, Cause No. 139-98 

Gentlemen: 

F I LED 
DEC 0 3 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

The Bureau of Land Management (BLM), acting in its Trust capacity on behalf of the Ute Indian 
Tribe and Individual Indian Mineral Owners, is aware that the referenced Docket matter is 
scheduled to be heard by the Board of Oil, Gas, and Mining (Board) on December 5, 2012. 
Notice on this matter was given to the BLM timely. The proposal would affect Indian trust 
minerals held for the benefit of the Ute Indian Tribe and Individual Indian Mineral Owners. In 
matters such as this affecting Indian trust mineral estate, by Federal regulation the BLM must 
concur with or accept the proposal before it is effective. 

Newfield Production Company did provide their technical information to our office associated 
with the request. Staff in the BLM Vernal Field Office has reviewed the information provided. 
Consequently, we are in a position where we can inform the Board that the BLM supports 
Newfield Petroleum Company's ("Petitioners") request for Agency Action in the above 
referenced matter. 

Should there be any questions regarding this letter, please contact me at (435) 781-4440. 

Respectfully submitted this 3rd day of December 2012. 

Sincerely, 

IIJerry Kenczka 

Jerry Kenczka 
Assistant Field Manager for Lands and Minerals 



FilE D 
DEC 1 4 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD 
PRODUCTION COMPANY FOR AN ORDER 
MODIFYING THE BOARD'S ORDERS 
ENTERED IN CAUSE NOS. 139-S, 131-51 AND 
139-90 TO ESTABLISH SPECIAL 12S0-ACRE 
(OR SUBSTANTIAL EQUIVALENT) DRILLING 
UNITS FOR THE PRODUCTION OF OIL, GAS 
AND ASSOCIATED HYDROCARBONS FROM 
THE UTELAND BUTTE MEMBER OF THE 
LOWER GREEN RIVER FORMATION, 
COMPRISED OF SECTIONS 4 AND 9, AND 
SECTIONS 15 AND 22, T3S, R2W, USM, 
SECTIONS IS AND 19, T3S, R3W, USM, AND 
SECTIONS 1 AND 12, T3S, R4W, USM, 
RESPECTIVELY, DUCHESNE COUNTY, 
UTAH, AND TO ALLOW, ON A PILOT BASIS, 
THE DRILLING AND PRODUCTION OF UP TO 
FOUR (4) HORIZONTAL WELLS ON EACH 
SPECIAL DRILLING UNIT SO ESTABLISHED 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW AND 

ORDER 

Docket No. 2012-039 

Cause No. 139-98 

This Cause came on for hearing before the Utah Board of Oil, Gas and Mining 

(the "Board") on Wednesday, December 5, 2012, at approximately 2:00 p.m., in the 

Auditorium of the Utah Department of Natural Resources Building in Salt Lake City. 

The following Board members were present and participated at the hearing: Chairman 

James T. Jensen, Ruland J. Gill, Jr., Jake Y. Harouny, Kelly L. Payne and Carl F. 

Kendell. Board Members Jean Semborski and Chris D. Hansen were unable to attend. 

The Board was represented by Michael S. Johnson, Esq., Assistant Attorney General. 

Testifying on behalf of Petitioner Newfield Production Company ("Newfield") 

were Laura Smith - Land Lead, Zac Gonsior - Geologist, and Mike Jensen - Engineering 



Advisor. Said witnesses were recognized by the Board as experts in petroleum land 

management, geology and petroleum engineering, respectively, for purposes of this 

Cause. Frederick M. MacDonald, Esq., of and for MacDonald & Miller Mineral Legal 

Services, PLLC, appeared as attorney for Newfield. 

The Division of Oil, Gas and Mining (the "Division") did not file a staff 

memorandum in this Cause but nevertheless participated in the hearing. Steven F. Alder, 

Esq., Assistant Attorney General, appeared as attorney for the Division. At the 

conclusion of Newfield's presentation-in--chief, Clint Dworshak, Compliance and Public 

Outreach Manager, made a statement expressing the Division's support for the granting 

of Newfield's Request for Agency Action dated October 12,2012 (the "Request"), as 

confonncd to the testimony and other evidence provided at the hearing. 

On November 20, 20 12, Bill Barrett Corporation ("BBC"), a working interest 

owner and operator within the lands relevant to the Request, and Ute Energy Upstream 

Holdings LLC ("Ute Energy"), a working interest owner within the lands relevant to the 

Request, filed letters with the Board expressing their respective support for the granting 

of the Request. Nei ther BBC nor Ute Energy made an appearance at the hearing. 

On December 3,2012, the Vernal District Office of the United States Bureau of 

Land Management (" BLM"), acliog in its trust capacity on behalf of the Ute Indian Tribe 

and Indian Allottees and as advisor to the Bureau of Indian Affairs, Uintah & Ouray 

Agency ("BIA"), filed a letter with Ole Board Secretary expressing its support for the 
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granting of the Request. Jerry Kenczka, Assistant Field Manager for Lands and Minerals, 

BLM. was present at the hearing but declined to make a further statement when provided 

tlle opportunity by tbe Board to do so. 

No other party filed a response to the Request and no other party appeared or 

participated at the hearing. 

The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following findings of fact, conclusions of law and order in this Cause. 

FINDINGS OF FACT 

l. Newfield is a Texas' corporation with its principal place of business for 

Rocky Mountain operations in Denver, Colorado. Newfield is duly qualified to conduct 

business in the State of Utah, and is fully and appropriately bonded with all relevant 

Federal, Indian and State ofUlah agencies. 

2. By Order entered on September 20, 1972 in Cause No. 139-8 (the "139-8 

Order"), the Board established sectional (640-3cre or substantial equivalent) drilling units 

for the production of oil, gas and associated hydrocarbons from the Lower Green River 

and Wasatcb fonnations, defined as follows : 
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that interval fonn the top of the Lower Green Ri ver fannation 
(TGR3 marker) to the base of thc Green River-Wasatch 
formations (top of Cretaceous), which base is defined as the 
stratigraphic equivalent of the Dual Induction Log depths of 
16,720 feet in the Shell-Ute 1-18B5 well located in the 
SY,NEY< of Section 18, Township 2 South, Range 5 West, 
U.S.M., and 16,970 feet in O,e Shell-Brotherson I-I IB4 well 
located in the SY,NEY< of Section II, Township 2 South, 
Range 4 West, U.S.M., 

for numerous lands located in the western portion of the greater Altamont-Bluebell field, 

including subject Sections I and 12 of Township 3 South, Range 4 West, and Sections 18 

and 19 of Township 3 SouO" Range 3 West. Under the original 139-8 Order, only one 

well may produce on each such unit so established. which must be located in the center of 

the NEI;" with a tolerance of 660 feet in any direction; provided than an exception to said 

tolerance may be granted administratively without a hearing where a topographical 

exception is deemed needed. 

3. By Order entered on October 27, 1983 in Causc No. 13 1-51 (the " 13 1-51 

Order"), the Board estab lished sectional (640-acrc or substantial equivalent) drilling units 

for the production of oi l. gas and associated hydrocarbons from the Lower Green River 

and Wasatch formations. defined as follows: 

that interval below the stratigraphic equivalent of 9.600 fcct 
depth in thc "E" Log of the Carter #2 Bluebell wclliocated in 
the SW Y< NW'I., Section 3, Township I South, Range 2 West, 
U.S.M. (which equivalence is the depth 9,530 feet of the SP 
curve, Dual Induction Log, run March IS, 1968, in the 
Chevron #1 Blanchard Well located in the NWY<SEY. of said 
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[Section 3]), to the base of the Green River-Wasatch 
formations , 

for numerous lands in the south-central portion of the greater Altamont-Bluebell field, 

including subject Section 15 of Township 3 South, Range 2 West. Under the original 

131-51 Order, only one well may produce on each such unit so established, which must 

be located no closer than 1,320 feet from the exterior boundary of any governmental 

section; provided, that an exception to said 1,320-foot limitation may be granted 

administratively without a hearing where a topographical exception is deemed necessary. 

4. By Order entered on May 9, 2012 in Cause No. 1J9-90 (the "139-90 

Order"), the Board first extended the 139-8 Order to numerous lands within the area 

Newfield refers to as the "Central Basin" area which were previously unspaced, including 

subj ect Sections 4, 9 and 22 of Township 3 South, Range 2 West, USM, to create 

sectional (640-acrc or substantial equivalent) driUing units for Lower Green River-

Wasatch production, and second to modify the 139-8 and 13 1-51 Orders to allow up to 

four (4) producing Lower Green River-Wasatch formation wells, whether all vertical, all 

horizontal, or a combinat ion of both, upon the drilling units, to be drilled at the option of 

the operator and wi th the operator's full discretion as to the development of the 

hydrocarbon reserves; provided, each well shall not be closer than 1,320 feet from an 

existing well completed in and producing from the same formation and no closer than 
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660 reet from the drilling unit boundary. The Board also expressly eliminated any first 

well siting requirements under the original 139-8 and 131-51 Orders. 

5. The oil, gas and associated hydrocarbons underlying the lands which are 

the subject of the Request as relevant to the Lower Green River-Wasatch formations are 

owned as follows: 

Sections 4 and 9, Township 3 South, Range 2 West - Tribal and fee 
Sections 15 and 22, Township 3 South, Range 2 West - Tribal, Allotted and fce 
Sections 18 and 19, Township 3 South, Range 3 West - All Tribal 
Sections 1 and 12, Township 3 South, Range 4 West - All Tribal 

Nearly all of the oil and gas owners are under lease or exploration aDd development 

agreements in favor of Newfield and Ute Energy, but there are unloeatable and/or 

unleased owners within Sections 4, 9, 15 and 22, aU as more particularly outlined on 

Exhibit "E" admitted into evidence. 

6. In the Central Basin area, the Uteland Butte Member of thc Lower Green 

River formation is a 120'-150' thick interval of interbedded organic-rich limestone, shale 

and porous dolomite. It is defined for purposes ofthis Cause as follows: 

the stratigraphic equivalent of the interval from 9,140 feet to 
9,292 feet MD as identified on the Dual Laterolog run on 
February 22, 2012 for the Gilbert 9-9-3-3W Well, located in 
the NE'lISE'lI of Section 9, Township 3 South, Range 3 West, 
USM. 

7. The internal stratigraphy of the Uteland Butte Member can be easily 

correlated which, in addition to low matrix permeability and the potential for fracture 
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enhancement, make it an attractive horizontal target. The exhibits admitted into evidence 

and testimony received reflect that shale/lime/silt barriers between the Uteland Butte 

Member and other productive intervals of the Lower Green River and/or Wasatch 

fonnations should eliminate or at least minimize the potential for communication 

between them. The Vteland Butte Member appears to be a separate and distinct 

"common source of supply" of oil , gas and associated hydrocarbons than other portions 

ohhe Lower Green River-Wasatch formations. 

8. Based on exhibits admitted into evidence and testimony presented, it 

appears a fracture orientation of 116' azimuth (or N64' W) occurs in the Vteland Butte 

Member in and around the vicinity of the lands which are the subject of the Request. 

That orientation, when combined with the low matrix permeability and typical length of 

fracttIre, and with the horizontal drilling methodology proposed by Newfield, justifies a 

reduction from 660 feet to 330 feet set back of the intermediate casing shoe (horizontal 

lateral "heel") and productive casing shoe (horizontal latcral "toe" or terminus) locations 

from the northern and southern drilling unit boundary lines to allow up to an additional 

660 feet of Utcland Butte Member contact, to prevent waste with protection of correlative 

rights and add to surface location Oexibility. Said factors also justify the maintenance of 

the 660-foot set back from the eastern and western drilling lmit boundary lines currently 

applicable under the 139-90 Order. 
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9 . Technology bas advanced such that " long" laterals of up to 9,900 feet in 

lengU1 may be efficiently and economically drilled. Allowing such laterals wi ll allow up 

to an additional 1,320 feet of Uteland Butte Member contact and reduce the number of 

wells and associated surface disturbance result ing from the limitations currently 

established under the 139-90 Order. 

10. The exhibits admitted into evidence and testimony received reflect an 

estimated ultimatc recovery ("EUR") for "long" lateral Uteland Butte Member horizontal 

wells of 512 MBO, compared to an EUR of 200 MBO for "short" lateral Uteland Butte 

Member horizontal wells. The economics of (Ishort" lateral wells appears to be marginal 

(8% rate of return) whereas the economics of "long" lateral wells indicate a better yield 

(35% rate ofretum). 

II. Based on Newfield's experience with Uteland Butte Member horizontal 

wells dri lled to date, and as reflected in the exhibits admitted into evidence and testimony 

received, drainage of a " long" lateral is expected to bc between 215 acres and 320 acres 

and in a "stand-up" orientation, i.e., eight (8) quarter-quarter sections vertically stacked. 

As such, up to four " long" lateral wells will be required to effectively drain 1,280 acres. 

12. An inter-well set back requirement of 660 feet within each proposed special 

drilling unit is just and reasonable, will allow fl exibility in well location and, when 

combined with the drilling unit boundary sct backs, will be p rotective of correlative 

rights. 
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13. As a consequence, Newfield desires to conduct a pilot program establishing 

special 1,280-acre (or substantial equivalent) drilling units for the Uteland Butte Member 

as defined above comprised of the following respective Duchesne County, Utah lands: 

Township 3 South, Range 2 West, USM 

Sections 4 and 9: All 

Sections 15 and 22: All 

Township 3 South, Range 3 West, USM 

Sections 18 and 19: All 

Township 3 South, Range 4 West, USM 

Sections I and 12: All 

(collectively the "Subject Lands"), to continn these initial lindings, with the 

authorization, on a pilot basis, to drill and concurrently produce up to four (4) "long" 

lateral horizontal wells, to be dri lled at Newfield's (or its successor operator's) option and 

with Newfield' s (or its successor operator' s) full discretion as to thc development of the 

hydrocarbon resources, on each special drilling unit so established; provided, however, 

that: 

a) no producing interval of a horizontal lateral may be located closer than 330 
feet to the northern or southern boundary of sa id special drilling unit, no 
closer than 660 feet from the eastern or western boundary of said special 
drilling unit, aod no closer than 660 feet to another horizolltallateral within 
said dri ll ing unit, without obtaining an exception location approvaJ in 
accordance with Utah Admin. Code Rule R649-3-3 ; 
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b) the surface location of the horizontal well(s) not only may be located 
anywhere on the drilling unit, but may also be located off the drilling unit 
presuming proper surface and sub-surface authorization for such a location 
has been obtained from the owners and the set backs for the laterals set 
forth in (a) above are maintained; 

c) any horizontal well so drilled may not be plugged back or recompleted to 
produce from any other formation other than the Ute land Butte Member of 
the Lower Green River fannation , as defined above, and no existing or new 
vcrtical wells located upon the Subject Lands may be perforated or 
completed to produce from the Uteland Butte Member of the Lower Green 
River formation, as defined above, without further authorization from the 
Board; and 

d) within a reasonable time after analysis of the pilot program results, but in 
any event, not more than two years after entry of the Order, Newfield (or its 
successor operator) shall report back to the Board on the results of the 
program. 

1n addition, Newfie ld has requested that the 139-8 and 131-51 Orders, as modified by the 

139-90 Ordcr, and the 139-90 Order itself remain in full force and cffect as to all 

formations underlying the Subject Lands covered thereby cxcept the Uteland Butte 

Member of the Lower Green River formation, including the right to drill up to four (4) 

wells, whether all vertica l, all horizontal , or a combination of both, on each drilling unit 

so established to produce from said formations subject to the same limitations sct forth in 

the 139-90 Order. The terms requested are fair, reasonable and justified under the 

circumstances. 

13. A copy of the Request was mailed, postage pre-paid, certified with return 

receipt requested, and properly addressed to all mineral, leasehold and production interest 
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owners in the Subject Lands, to all working interest owners, including unleased owners, 

with the drilling units adjacent to the Subject Lands and affected by the requested set 

back reduction from 660 feet and 330 feet, as more particularly reflected by the green 

hatched areas shown in Exhibit "D" admitted into evidence, and to the BIA and to the 

Utah State and Vernal Field OffIces of the BLM. The mailings were sent to said parties 

at their last addresses disclosed by the relevant BIA and Duchesne County realty records. 

14. Notice of thc filing of the Request and of the hearing thereon was duly 

published in the Salt Lake Tribune and the Deseret Morning News on November 13, 

2012, and in the Uintah Basin Standard on November 13, 20 12. 

15. The vote of the Board members present and participating in the hearing on 

this Cause was unanimous (5-0) in favor of granting the Request. 

CONCLUSIONS OF LA W 

I. Due and regular notice of the time, place and purpose of the hearing was 

properly given to all parties whose legally protccted interests are affected by the Request 

in Ole fonn and manner as requi red by law and the rules and regu lations of the Board and 

Division .. 
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2. The Board has jurisdiction over a1l matters covered by the Request and all 

interested parties therein, and has the power and authority to render the order herein set 

forth pursuant to Utah Code Alill. §§40-6-5(3)(b) and 40-6-6. 

3. The Uteland Butte Member of the Lower Green River formation, as 

underlying the Subject Lands, constitutes a "'common source of supply" as that phrase is 

defined in Utah Code Attn. § 40-6-2( 18). 

4. Up to four (4) "long" (up to 9,900 feet in length) lateral horizontal wells are 

required to efficiently and economically drain each proposed 1,280-acre special drilling 

unit. 

5. Creation of the four (4) 1,280-acre special drilling units for Uteland Butte 

Member production on a pilot basis, and with the provisos outlined in Findings of Fact 

No. 12 above, is fair, reasonable and justified under the circumstances. 

6. An order establishing the special drilling units is required to allow 

conforming communitization as relating to the authorized horizontal wells in accordance 

with Federal regulations, guidelines and practice and to protect correlative rights. 

7. The relief granted hereby wi ll result in consistent and orderly development 

and the greatest recovery of oil, gas and associated hydrocarbons frol11 the Uteland Butte 

Member of the Lower Green River formation underlying the Subject Lands, prevent 

waste and adequately protect the correlative rights of all affected parties. 
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8. Newfield has sustained its burden of proof, demonstrated good cause, and 

satisfied all legal requirements for the granting of the Request. 

ORDER 

Based upon the Request, testimony and evidence submitted, and the findings of 

fact and conclusions of law stated above, the Board hereby orders: 

1. The Request in this cause is granted. 

2. The 139-8, 131-51 and 139-90 Orders are hereby modified to eslablish 

special I,280-acre (or substantial equivalent combination of lots and quarter-quarter 

sections) drilling units for thc production of oi l, gas and hydrocarbons for the Uteland 

Butte Member of the Lower Green River formation as defined in Findings of Fact No.6 

above, comprised of subject Sections 4 and 9, Sections 15 and 22, Sections 18 and 19, 

and Sections I and 12, respectively <as set forth above), and authorizing on a pilot basis, 

the drilling and concurrent production of up to four (4) horizontal wells to be drilled at 

Newfield's (or its successor operator's) option with Newfield's (or its successor 

operator's) full discret ion as to the development of the hydrocarbon resources; provided, 

however, that with in a reasonable time after analysis of the pilot program results but, in 

any event, not more than two years after entry of this Order, Newfield (or its successor 

operator) will report back to the Board on the success or failure of the program. 

3. No producing interval of a horizontal lateral may be located closer than 330 

reet to the northern or southern boundary of said special drilling unit, no closer than 660 
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feet from the eastern or western boundary to said special dri lling unit, and no closer than 

660 feet to another horizontal lateral within said special drilling unit, without obtaining 

an exception location approval in accordance with Utah Admin. Code Rule R649-3-3. 

4. Thc surface location of the authorized horizontal well(s) not only may be 

anywhere upon the special drilling unit, but may also be located off the drilling unit 

presuming proper surface and sub-surface authorization for such a location has been 

obtained from the owners and tbe set backs for the laterals set forth in (3) above are 

maintained. 

5. Any horizontal well dri lled pursuant to this Order may not be plugged back 

or recompleted to produce from any other formation otller than the Uteland Butte 

Member of the Lower Green River formation as defined in Findings of Fact No. 6 above, 

and no vertical wells located upon tlle Subject Lands may be perforated to produce from 

the Uteland Butte Mcmber of the Lower Green River formation as defined in Findings of 

Fact No.6 above without further authorization from the Board. 

6. The 139-8 and 131-5 1 Orders, as modified by tlle 139-90 Order, and the 

139-90 Order itself remain in full force and effect as to all fonDations covered thereby 

underlying the Subject Lands except as the Uteland Butte Member of the Lower Green 

River formation as defined in Findings of Fact NO.6 above, including the right of the 

operator to drill up to four (4) wells) whether all vertical, all horizontal, or a combination 
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ofbotb, on each drilling unit so establ ished to produce from said formations subject to tbe 

same limitations set forth in said Orders. 

7. The special drilling units established herein are declared to be "permanent" 

for purposes of any authorized horizontal wells drilled thereon. 

8. Pursuant to Utah Admin. Code Rules R641 and Utah Codc Ann. § 630-4-

204 to 208, the Board has considered and decided this matter as a formal adjudication. 

9. This Order is based exclusively on evidence of record in the adjudicative 

proceeding or on facts officially noted, and constitutes the signed written order stating the 

Board's decision and the reasons for the decision, all as required by the Administrative 

Procedures Act, Utah Code Ann. § 630-4-208 and Utah Administrative Code Rule R64I-

109. 

10. Notice re: Right to Seek Judicial Review by the Utah Supreme Court or to 

Reguest Board Reconsideration: As required by Utah Code Ann. § 630-4-208(e) - (g), 

the Board hereby notifies all parties in interest that they have the right to seek judicial 

review of this final Board Order in this foml.1 adjudication by filing a timely appeal with 

the Utah Supreme Court within 30 days after the date that this Order issued. Utah Code 

Ann. §§ 630-4-401(3)(a) and 403. As an altemative to seeking immediate judicial 

review, and not as a prerequisite to seeking judiciaJ review, the Board also hereby notifies 

parties that tlley may elect to request that the Board reconsider this Ordcr, which 
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constitutes a final agency action of the Board. Utah Code Ann. § 630-4-302, entitled, 

"Agency Review - Reconsideration," states: 

(I)(a) Within 20 days after the date that an order is issued for which review 
by the agency or by a superior agency under Section 630-4-301 is 
unavailable, and if the order would otherwise constitute final agency action, 
any party may file a written request for reconsideration witb the agency, 
stating the specific grounds upon which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is not 
a prerequisite for seekingjudiciai review of the order. 

(2) The request for reconsideration shall be filed with the agency and 
one copy shall be sent by mail to each party by the person making the 
request. 

(3)(a) The agency head, or a person designated for that purpose, shall issue 
a written order granting the request or denying the request. 

(b) If the agency bead or the person designated for that purpose does not 
issue an order within 20 days after the filin g of the request, the request for 
reconsideration shall be considered to be denied. 

Jd. The Board also hereby notifies the parties that Utah Admin. Code Ru le R641-II0-

100, which is part of a group of Board rules entitled, "Rehearing and Modification of 

Existing Orders," states: 

Any person affected by a unal order or decision of the Board 
may fi le a petit jon for rehearing. Unless otherwise provided, 
a petition for rehearing must be filed no later than the IO lh 

day of the month following the date of signing of the final 
order or decision for which the rehearing is sought. A copy 
of such petition will be served on each other party to the 
proceeding no later than the l Slh day of the month. 
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Jd. See Utah Admin. Code Rule R641-1 10-200 for the required contents of a petition for 

Rehearing. [I' there is any conflict between the deadline in Utah Code Ann. § 63G-4-302 

and the deadline in Utah Admin. Code Rule R641-110-IOO for moving to rebear this 

matter, the Board hereby rules that the later of the two deadlines shall be avai lable to any 

party moving to rehear this matter. If tbe Boardlaier denies a timely petition for 

rehearing, the party may still seek judicial review of the Order by perfecting a timely 

appeal with the Utah Supreme Court within 30 days thereafter. 

L 1. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this cause, except to the extent said jurisdiction may be divested by the 

filing of. timely appeal to seek judicial review of this order by the Utah Supreme Court. 

12. For all purposes, the Chairman's signature on a faxed copy of this Order 

shall be deemed the equivalent of a signed original. 

DATED this I t/ !%ay of December, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINlNG 

2000.01 
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CERTIFICATE OF SERVICE 

1 hereby certify that I caused a true and correct copy of the foregoing FINDINGS OF 
FACT, CONCLUSIONS OF LAW AND ORDER for Docket No. 2012-039, Cause No. 139-
98 to be mailed via E-Mail , and FirstClassMail,withpostageprepaid,this 17th day of 
December, 2012, to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal 
Services, PLLC 
Anorney for Petitioner 
7090 Union Park A venue, Suite 420 
Salt Lake City, UT 84047 

Michael S. Johnson 
Assistant Attorney General 
Utab Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
IVia Email) 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil. Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
IVia Email) 

Newfield Production Company 
Attn: Laura Smith, Lead.Land 
1001 It" Street, Suite 2000 
Denver, CO 80202 

Adele W. Parkinson 
2162 Arbor Lane 
Salt Lake City, UT 84117 
[Undeliverable) 

Agnes S. Knapp 
#5 Santa Fe Circle 
Safford, AZ 85546 
[Undeliverable) 
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Alan L. Miller 
6331 Hathaway Street 
Salt Lake City, UT 84123 

Alan Moritz 
1100 45th Street 
Sacramento, CA 95818 

Alan T. Rains, Jr. 
30 I North Quaker Lane 
Alexander, V A 22304 

Alayne Watson Capshaw 
602 Harbor Blvd. # I 04 
Destin, FL 32541 

Allen Gines~ lnd and AgentiAIF for Estate 
of Myrle Gines; and Jeny N. Gines 
979 Stewart Hill Drive 
Logan, UT 84321 

Amy Compton 
P.O. Box 366 
Mazon, IL 60444 

Amy Mathews 
Arroya #2 
Edgerton, ~ 82635 

Antelope ORRl, LLC 
2441 fligh Timbers, Suite 120 
The Woodlands, TX 77380 



Barbara Ann Bilbey 
387 West 500 North 
Vernal, UT 84078 
fUndeliverablel 

Barbara Hardman 
P.O. Box 296 
Redmond, ur 84652-0296 
IAddress Updated 12103/20121 

Bert Levan Dennis 
3672 W 4040 S 
West Valley City, UT 84120 

Betty Smith 
21407 West Baker Rd. 
Cheney, WA 99004 

Beverly Gayle Andrejack 
5337 Colwnbine Dr. 
Glendale, AZ 85304 

Bill Barrett Corporation 
Attn: David Watts 
1099 18th Street, #2300 
Denver, CO 80202 

Brigham Young University 
c/o Mineral Development Office 
P.O. Box 7188 University Station 
Provo, ur 84602 

Bryant M. Gilbert 
93 1 Bill Creek Road 
Otto, NC 28763 

Carl inda Truman 
680 W 200 N 59-1 
Roosevelt, ur 84066 
(Undeliverable( 
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Caroiyn G. Campbell 
2477 Cardinal Way 
Salt Lake City, UT 84121 

Carolyn Smith 
1305 W 1400 N 
Mapelton, ur 84664 

Chad Earl Mullins 
2021 East Lincoln Circle 
Salt Lake City, ur 84124 

Charles R. Thompsen & Jane A. Thompsen 
RR 2 Box 2104 
Roosevelt, UT 84066 

Charles Stringham, Successor Trustee for 
Stringham Mineral Trust 
7394 South Union Creek #13-G 
Midvale, UT 84047 

Christian Fonnesbeck, Trustee 
of the Frank O. Fonnesbeck Trust 
215 A. Street 
Salt Lake City, UT 84103 

Cindy Richens 
P.O. Box 397 
Onalaska, WA 98570 

Calvin P. Gaddis 
3000 Conner Street 
Salt Lake City, UT 84109 
(Undeliverablel 

Cloyd Goates 
P.O. Box 1023 
West Jordan, UT 84084 

Cobalt Energy 
P.O. Box IO I 62 
Zephyr Cove, NV 89449 



Colleen Sherwood Jones 
74 West 200 South 
Cluster Box 38-5 
Rooseve lt, UT 84542 

Corporation of the Presiding Bishop of the 
Church of Jesus Christ of Latter-day Saints 
Real Estate Division, Twelfth Floor East 
50 East North Temple Street 
Salt Lake City, UT 84150 

Croff Enterprises, lnc. d/b/a 
Croff Oil Company 
240 Saint Paul , Suite 305 
Denver, CO 80206 

D. Richard Paull 
385 West 13th Street 
Idaho Falls, [0 83404 
IUndeliverable) 

Daleo Oil Company. a Texas Corporation 
1200 Mercantile Bank Building 
Dallas, TX 7520 I 
(Undeliverablel 

Dale A. Smith 
192N [00E 
Farmington, UT 84025 

Dan Moritz 
110 West Elden Lookout Road 
Flagstaff, AZ 8600 I 

Daniel S. Sam and Penny B. Sam 
3 19W 100 S, Suite A 
Vernal, UT 84078 

David K. Shelton 
9300 North Sunset Drive 
Pocatello, ID 8320 I 
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David Leo Donegan 
8787 Locust Ave. 
Fontana, CA 92335 
IUndeliverablel 

David Pitts 
1540 Ivey Terrace 
Cununing, GA 30041 

Debbie Rei fer 
5308 Marden Street 
Davis, CA 95618 

Deborah Davis 
1006 E. 52nd Street N 
Tulsa, OK 74126 

Delberta C. Hatch 
144 Fifth Street 
Idaho Falls, ID 8340 I 

Derry Ann Moritz 
15 15 Shasta Dr. Apt. 4103 
Davis, CA 95616 

Diane Babcock 
10876 S Saddlebrook Cir 
South Jordan UT 84095 
[Address updated 11114/2012) 

Dillman Family LLC 
3206 E Old Mill Cir 
Salt Lake City UT 84121-6916 
IAddress updated 1111412012] 

Dorothy C. Mullins 
1288 3rd Ave. 
Salt Lake City, UT 84103 

Duchesne County School District 
P.O. Box 446 
Ft. Duchesne, UT 84021 



Edith Louise Jorgensen, Trustee 
3264 S 6000 W 
Roosevelt, UT 84066 

Ed win J. Gregson 
10089 Wilshire Blvd. 
Los Angeles, CA 90024 
IUndeliverable! 

Eleanor Stein Heirs 
c/o 2329 Curtis Street 
Berkeley, CA 94702 
IUndeliverable! 

Ellen Gilbert Goodrich 
261 North 7th 
Othello, W A 99344 

EP Energy E&P Company, L.P. 
Altn: Michael J. Walcher 
P.O. Box 4660 
Houston, DC 77210-4660 

Eman H. Smith 
Route #1 
Roosevelt, UT 84066 
IUndeliverablel 

Estate of Clive Sprouse 
c/o Helen Lavar Moffitt 
1454 W 670N 
Saint George, UT 84770 

Estate of Frederick Herbert Blechmann 
c/o Emmy S. Blechmann 
P.O. Box 184 
Sun Valley, TD 83353 

Estate of Jessie Hutchings Maxwell 
c/o Marilyn Miller. Administrator 
3591 S. Alta Vista 
Salt Lake City, UT 84106 
[Undeliverablel 
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Flora Scott 
350 S. Main Street 
Salt Lake City, UT 84101 
IUndeliverablel 

Gam L. Gilbert 
690 South Lemaster Road 
Othello, W A 99344 

Garth Nyle Donegan 
2235 West Darby 
San Bernardino, CA 92407 

George Norman Fenn and 
Eldoris I. Fenn 
4035 S 4000 W 
Deseret, UT 84624 

Glen Hardman 
1788 W 1300N 
Clinton, UT 84015 

Gordon Barth Stone, rnd & ArF for 
Dorothy Stone Est, et al 
1085 American Beauty Drive 
Salt Lake City, UT 84116 
IUndeliverable] 

Greg Hackford 
2883 West I 10 North 
Vernal, UT 84078 

Harold G. Christensen and David Sutton 
Christensen 
10 Exchange Place 
Salt Lake City, UT 84111 
IUndeliverablel 

Harriett Sam 
1327 East Castlecrest Dr. 
Visalia, CA 93292 



Henry A. Smith 
9828 Miloann Street 
Temple City, CA 91780 
IVndeliverablel 

Howard L. Gilbert 
580 E 300 N 
Roosevelt, UT 84066 

Hugh J. Percival 
Rt2 Box 2096 
Roosevelt, UT 84066 
Illndeliverablel 

Ira N. Corey 
195 W. 13th 
Idaho Falls, ID 8340 I 
IVndeliverablel 

Jack D. Close 
4153 Ilidge Crest Drive 
Las Vegas, NY 89121 

Jack Richens 
300E #207 
Roosevelt, UT 84066 
IUndeliverablel 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, CA 9 1701 

James E. Anderson 
15304 Willowbrook Laoe 
Morrisen, CO 80465 

James F. Lemon & Ladonna N. Lemon 
Route #2 Box 51 
Roosevelt, UT 84066 
IUndeliverablel 
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James Patrick Ellis and Helen 
Mari Belczynski. Trustees 
434 First Ave., Apt 2 
Estes Park, CO 805 17 

Jamie Zimmennan 
146 Vedelwood 
Sandpoint, 1D 83814 

Jancssa Jones 
460 North 400 East 
Roosevelt, UT 84066 

Janet Lorraine Russell CoUett 
1121B East 2900 
Hagerman,ID 83332 

Jarrod Ray Bouse 
203 South Washinton Ave. 
Great Bend, KS 67530 

Jason Dean and Cassandra Dean 
14984 Granite Peake Ave. 
Fontana, CA 92336 

Jay Randall Russell 
12537 Chicken Dinner Rd. 
Caldwell, ID 83607 

Jayson Glenn Jones 
73 103 South 3100 West 
West Jordan, UT 84084 

Jessee Pederson 
387 West 500 North 
Vernal , UT 84078 
IUndeliverablel 



Heirs of John Accawinna 
Allotment No. 687, MUNCI84 
c/o Bureau of lndian Affairs Uintah 
and Ouray Agency 
P.O. Box 130 
Fort Duchesne, UT 84026 

Jimmy Lloyd Dean and Debra Dean 
585 West 1700 South 
Vernal, UT 84078 
IUndeliverablel 

Joann H. Barker 
1961 W3140S 
West Valley City, UT 84119 

Joanne R. Williams 
704 E. Princeton 
Ontario, CA 91764 
IUndeliverablel 

John Dawson Jorgensen, Trustee 
3264 S 6000 W 
Rooseveit, UT 84066 

John E. Lawton and Amy S. Lawton 
2850 Classic 0 Drive #186 
Littleton, CO 80126 

John Pitts 
5135 E Marita Ln Apt A 
Anaheim CA 92807- 1231 
IAddress updated 11 /14/20121 

John R. Montz 
7936 East Plaze Ave. 
Scottsdale, AZ 85253 
fUndeliverablel 

John R. Zackrison 
1516 Canterbury Drive 
Salt Lake City, UT 84 108 
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Josepb C. Donegan 
15884 Sheep Creek Road 
Phelan, CA 92371 

Joseph C Percival Et AI 
415 Wilkie Street 
Kaysville UT 84037-9645 
IAddress updated 11/ 14/20121 

Joseph Sam 
102CR3 17 
Oxford, MS 38855 

Joseph and Frances Sam 
P.O. Box 351 
University, MS 38677 

Joyce Aubrey 
430 NE Everett 
Camas, W A 98607 

Juanita Lee Stiner 
4308 21st Ave. 
Missoula, MT 59803 

Judith Burton Moyle 
P.O. Box 52077 
Salt Lake City, UT 84152 

Julie Paull 
1431 Three Fountains Dr. 
Idaho Falls, to 83404 

June J. Anderson 
329 East 1850 South 
Bountiful, UT 84010 
IUndeliverablel 

Kaiser-Francis Oil Company 
P.O. Box 21468 
Tulsa, OK 74 t 21 



Kathleen Burrows 
824 SW 81st Street 
Oklahoma City, OK 731 39 
IUndeliverablel 

Kathy Louise Hardinger 
34 15RR3 
Myton, UT 84052 

Katie Rasmussen 
167 East I " Ave Apt 43 
Salt Lake City, UT 84103-5914 
[Address updated 11 /14120121 

Keith D. Goates 
P.O. Box 1023 
West Jordan, UT 84084 

Kent P. Nelson 
858 Walnut Ave. 
Provo, UT 84604 

Keystone Oil and Gas, LLC 
950 South Garfield St. 
Denver, CO 80209 

Kihmn Bills, alk/a Kihmn Carter 
294 Whispering Pines Dr. 
Hope, ID 83836 

Larae Poe 
68645 Canal Lane 
Boardman, OR 97818 

Larry K. Gilbert 
PO Box 64039 
Puyallup, WA 98374 
[Undeliverablel 

Larry Mac Hardman 
8448 S 3200 W 
West Jordan, UT 84088 
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Laura Hauck 
3005 South Cave Hollow Way 
Bountiful, UT 840 I 0 

Laura Huntsman 
P.O. Box 6 12 
Ashton, ID 83420 

Laurie Ann Hardinger Wilson 
Rt. 3 Box 3615 
Myton, UT 84052 

LavaJlene Mckinnon 
706 Maple Street 
Wallace, ID 83873 

Lawton Oil & Gas II, LLC 
688 1 S. Holly Circle 
Centennial , CO 801 12 

Legends Exploration, LP 
585 J San Felipe Suite 860 
Houston, TX 77057 

Legrand J. Gi Ibert 
HC 64 Box 355 
Duchesne, UT 84021 

Leland M. Mendelson 
865 Hayne Road 
Hillsbourgh, CA 940 I 0 

Lenis Clay Frandsen & Tamara S. Frandsen 
J 06 South 300 East 
Lindon, UT 84042 

Leon Richens 
105 North 
Roosevelt, UT 84066 
IUndeliverablel 



Leroy Moulton 
4308 Val Down Ave. 
West Valley City, UT 84120 

Lillian F. Smith et al. Trustees 
615 Aloha Road 
Salt Lake City, UT 84103 

Linda Buck 
P.O. Box 618 
Wartburg, TN 37887 

Linda L. Davis 
3603 Elwood Circle 
Salt Lake City, UT 84 106 

Lucky Donegan 
408 6th Street 
Polson, MT 59860 

M & P Family Revocable Trust, Max 
James Patry & Patsy Patry, Trustees 
Rt. 3 Box 3012 
Roosevelt, UT 84066 

M. Richard Walker. Trustee 
4685 Highland Drive, #202 
Salt Lake City, UT 84117 
[Undeliverable( 

Mandy Brenchley 
1297 South Fox Pointe Drive 
Kaysville, UT 84037 

Marcus Dean and Karan Dean 
12773 6600 Road 
Montrose, CO 84104 
[Undeliverable( 

Margaret O'Mara 
HC 64 Box 473 
Duchesne, UT 8402 1 
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Mark Chapman 
P.O. Box 1389 
Sealy, TX 77474 

Mark L. Bassham 
8439 W. Vassar Drive 
Lakewood, CO 80227 

Marsha R. Stanger 
\30 Arden Drive 
Idaho Falls, 1D 83404 

Mary A. Brown 
4556 Suncrest Drive 
Salt Lake City, UT 841 17 

Mary H. Goates 
821 Coatsville Ave, 
Salt Lake City, UT 84105 

Mary M. Jackson 
2970 East 43 10 South 
Salt Lake City, UT 84124 

Melvin D. Close, Jr. 
2124 Redbird Dr. 
Las Vegas, NY 89134 

Men Jo Mccomb, Heir of Dorothy Smith 
11048 Hawkswood Drive 
Sandy, UT 84094 

Michael E. Zeller 
\35 Newton Road 
Woodbridge, CT 06525 

Michael P. Mcdermott and Minerva E. 
Mcdermott 
1985 Oakdell Drive 
Menlo Park, CA 94025 
fUndeliverable( 



Michael Richard Wakefield 
P.O. Box 2151 
Roosevelt, VT 84066 

Mindy Snow Wennergren 
1398 East 900 South 
Salt Lake City, VT 84105 

Miriam E. Billman 
1120 East Davis Dr. Apt 0736 
Terre Haute, IN 47802 

Nancy Fowler 
2708 Majestic Ridge Circle 
Salt Lake City, VT 84121 

Nancy Jones 
1423 C Street 
Eureka, CA 9550 I 

William M. Moore 
789 East 7800 South 
Midvale, VT 84047 

Noel Leavitt 
10043 South Lindsay Wood Lane 
Sandy, VT 84092 

Oman Investment Co., LP 
1395 East 1600 South 
Mapleton, VT 84664 

OMB Royalties 11, LLC 
410 17th Street, Suite 1150 
Denver, CO 80202 

Otto Dean Frandsen & Velma Dean 
Frandsen Trust Dated February 6, 1997 
920 Clubhouse Drive 
Roosevelt, VT 84066 
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Pamela J. Bills, a/kIa 
Pamela J. Gray 
P.O. Box 365 
Hope, 1D 83836 

Patric ia A. Close 
3736 Mount Crest Drive 
Las Vegas, NV 89 121 

Patricia Fischer 
750 Weaver Dairy Road #22 14 
Chapel Hill , NO 275 14 

Patricia L. Donegan 
526 South Electric Ave. 
Alhambra, CA 91803 

Patricia Sue Keech 
6614 W. Garfield Street 
Phoenix, AZ 85043 

Patricia Winningham 
20155 Pineville Road 
Long Beach, MS 39560 

Paul King 
505 Laverne 
Aptos, CA 95003 

Paul ine Hardman 
935N.19thSt. 
Caroden, NJ 08105 

Pearl Davis Reay. Trustee 
1'.0. Box 612 
Ashton, lD 83420 

Peggy Lemon 
Route 2 Box 2176 
Rooseve lt, VT 84066 



Pete Hackford 
6194 Woodland Drive 
Uintah, UT 84403 

Peter Snow 
1529 Catron Southeast Ave. 
Albuquerque, NM 87 123 

QEP Resources, Inc. 
Attn: Land Department 
1050 17th Street, Suite 500 
Denver, CO 80265 

Raili Hintze 
140 University Street 
Salt Lake City, UT 84102 

Ralph D. Brinton 
7762 Forrest Bend Drive 
Salt Lake City, UT 84121 

Raymond Duncan Trust and the 
Vincent Joseph Duncan Trust 
1777 Harrison Street 
Penthouse I 
Denver, CO 80210 

Raymond Glen Gilbert 
875 South Taylor Road 
Othello, W A 99344 

Regina Walker 
446N 500 E 
Roosevelt, UT 84066 

Richard D. Ruckenbrod 
1146 Harvard Ave. 
Salt Lake City, UT 84105 

Richard L. Stimson 
540 Arapeen Dr., Suite 250 
Salt Lake City, LJr 84108 
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Richard O. Nelson 
7760 Brighton Way 
Salt Lake City, UT 84 121 

Richard T. Corey 
324 1 Bell Canyon Road 
Sandy, UT 84092 

Richard Y. Thurman 
1320 East 500 South # 1405 
Salt Lake City, UT 84102 

Rodney and Julie Ann Richens 
Route 4 Box 3062 
Roosevelt, UT 84044 

Ronald L. Schneider 
P.O. Box 757 
Indian Hills, CO 80454 
(U ndeliverablel 

Ronald Pederson 
387 W 500 S 
Vernal , UT 84078 

Russell G. Hardman 
935 N. 19th SI. 
Camden, NJ 08105 

Ruth Gilbert Murphy 
1034 Beverly Way 
Bountiful, UT 840 I 0 
(Undeliverablel 

Ruth Groom 
285 North 2nd West 
Rigby,lD 83442 

Sally Ware 
3093 South Cherise Circle 
Salt Lake City, UT 84106 



Sara L Tanner Heirs 
51 5 South 10th East 
Sal Lake City, UT 84102 
fUndeliverablel 

Saundra Rasmussen 
1371 E 600 N 
Bountiful, UT 840 10 

Seneca Oil Company 
406 N. 901 Street 
Seneca, KS 66538 
[Undeliverable I 

Shelia Park 
3241 S. Garland Way 
Lakewood, CO 80227 

Shennan Richens 
P.O. Box 1746 
Roosevelt, UT 84066 

Sherrie Rene Knez and 
Paul Knez 
118 Ervin St. 
Craig, CO 81625 

Shirley Andelin Smith 
11 58 East 640 South 
Provo, UT 8460 I 
fUndeliverablel 

Shirley Jeanne Crawley 
11335 N 5710 W 
Highland, UT 84033 

Stanley S. Hardman 
1668 West Mavem 
West Valley City, UT 84119 
IUndeliverablel 

28 

State of Utah School and Institutional 
Trust Lands Administration 
Attn: LaVonne Garrison 
675 Eas1 500 South, Suite 500 
Sal t Lake City, UT 84102 

Stephanie Webber 
3837 East 22 North 
Rigby, ID 83442 

Steve Richens 
P.O. Box 181 
Lapoint, UT 84039 

Stewart Norman Dennis 
P.O. Box 44 
Myton, UT 84052 

Strasser Investments 
2327 Logan Way 
Salt Lake City, UT 84108 

Sura Thurman 
P.O. Box 31538 
Seattle, W A 98103 

Susan Marie Johnston and 
William Johnston 
779 Taylor Street 
Craig, CO 81625 

Susan Onnen 
4896 Firethom 
Jackson, MI 4920 I 

Telitha Giesler 
1205 Second Ave. 
Salt Lake Ci ty, UT 84103 

Thayne Andelin Smitl1 
5 J W. Center St. 
Orem, UT 84057 



Theodora Jane Cocagne 
1326 E. Cast.lerest Dr. 
Visalia, CA 93292 

Thomas A. Ellison, Personal 
Representative of the Alan B. Blood Estate 
2257 Country Club Dr. 
Salt Lake City, UT 84109 

Thomas O. Smith, 
Heir of Dorothy Smith 
6363 Mount Logan Way 
West Jordan, UT 84084 

Timothy Patry and Patsy Patry 
Rt. 3 Box 30 12 
Roosevelt, UT 84066 

Toni Andelin Smith 
606 W Cabellero 
Mesa, AZ 8520 I 

Tyler Yost 
12 15 NW 95th Street 
Seattle, W A 98 117 

Ute Distribution Corporation 
P.O. Box 696 
Roosevelt, UT 84066 

Ute Energy Upstream Holdings, LLC 
Attn: Todd Kalstrom 
1875 Lawrence Street #200 
Denver, CO 80202 

Ute Indian Tribe of Uintah and 
Ouray Indian Reservation 
Energy & Minerals Department 
P.O. Box 70 
Ft. Duchesne, UT 84026 
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Virginia P. Mcnlove 
1146 Harvard Ave. 
Salt Lake City, UT 84105 

Wallace Jay Donegan 
15884 Sheep Creek Road 
Phelan, CA 92371 

Walter Howard Bouse 
1300 Jackson Street 
Great Bend, KS 67530 

Walter Thunnan 
215 West Park Drive 
Raleigh, NC 27605 

Wayne C. Close 
1796 N. Cobblestone 
Provo, UT 84604 

William E. Sorensen 
and Karen Sorensen 
P.O. Box 1746 
Roosevelt, UT 84066 
[Undeliverable) 

Elizabeth Neal 
(no valid address disclosed) 

Richard A. Waldsmith 
(no valid address disclosed) 

Maybeth Williams 
(no valid address disclosed) 

Addie LaRue Lunt 
(no valid address disclosed) 

Lucille S. Conyers 
(no valid address disclosed) 



u.s. Bank National Association, as Agent 
[as Trustee and Beneficiary under Deed of 
Trust dated March 9, 20 I 0, as amended and 
restated on March 18, 201 1, with Ute 
Energy Upstream Holdings, LLC, as 
Trustor] 
Attn: Justin M. Alexander 
950 17~ Street, 8th Floor 
DN-CO-TSE 
Denver, CO 80202 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box 45155 
Salt Lake City, UT 84145-0155 

United States of America 
Bureau of land Management 
Vernal field Office 
Attn: Jerry Kenczka 
170 South 500 East 
Vernal, UT 84078 

United States of America 
Bureau of Indian Affairs 
Uintah and Ouray Reservation 
P.O. Box 130 
Ft. Duchesne, UT 84026 
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Beth T. Spackman 
16 Evergreen Gdn. SW 
Calgary, Alberta, Canada 
TIY2V9 

Cbris Shugart 
Flat 15 
Elm Park Gardens 
London SWI09QG 
United Kingdom 



December 5, 2012 

AGENDA #6 
 
 

Docket No. 2012-040 Cause No.196-43 – In the 
Matter of the Request for Agency Action of 
FIDELITY EXPLORATION & PRODUCTION 
COMPANY for an Order authorizing the flaring of 
gas in excess of the amounts allowed under Utah 
Admin. Code Rule R649-3-20(1.1) from the Cane 
Creek Unit 12-1 Well located in the SW1/4, of 
Section 12, Township 26 South, 
Range 19 East, SLM, Grand County, Utah. 
 



F I LED 
OCT 1 5.2012 

S6CAETARY, BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER REQUEST FOR AGENCY ACTION 
AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SW~ OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

Docket No. 2012-040 

Cause No. 196-43 

COMES NOW, Fidelity Exploration & Production Company ("Fidelity"), acting by and 

through its attorneys, Beatty & Wozniak, P.C., and pursuant to Utah Code Ann. §40-6-5(3)(f) 

and Utah Admin. Code Rule R649-3-20(5), and hereby respectfully requests the Board of Oil, 

Gas and Mining (the "Board") to enter an order authorizing Fidelity or its successors, as 

operator(s) of the Cane Creek Unit 12-1 Well (the "Well"), located in the SWY4 of Section 12, 

Township 26 South, Range 19 East, SLM, Grand County, Utah, to flare gas in excess of 1,800 

MCF per month from each well, being the amount currently allowed without further Board 

approval under Utah Admin. Code Rule R649-3-20(1.1), until pipeline construction to the wells 

is completed (estimated to occur by July 1,2013), subject to the requirement that, if the pipeline 

is not completed by July 1, 2013, Fidelity prepare and submit a written report to the Utah 

Division of Oil, Gas and Mining (the "Division") and, based on the written report, if the 

Division determines that the authorization should be revisited by the Board, it may require 



Fidelity to reappear before the Board to seek additional time for flaring until construction on the 

pipeline to the Well is completed. 

In support of this request, Fidelity respectfully states and represents: 

1. Fidelity is a Delaware corporation in good standing with its principal place of 

business in Denver, Colorado. It is a wholly-owned subsidiary of Montana-Dakota Utilities. 

Fidelity is duly qualified to conduct business in the State of Utah, and is fully and appropriately 

bonded with all relevant Federal and State of Utah agencies. 

2. The oil and gas underlying the SWV4 of captioned Section 12 are Federally owned 

and subj ect to the terms of Federal Oil and Gas Lease UTU -68116, and are fully committed to 

the Cane Creek Federal Exploratory Unit (the "Unit"). Fidelity is currently working with the 

Bureau of Land Management ("BLM") to determine the size and shape of an expansion for a 

participating area inclusive of the Well. 

3. Pursuant to the terms of the governing Unit and Unit Operating Agreements and 

to an application for permit to drill ("APD"), Fidelity spud the Well on April 22, 2012, at a 

surface location 2,194 feet FSL and 2,497 feet FWL in the NEV4SWV4 of Section 12 and 

completed the Well as a producing oil well on September 10,2012, with producing intervals in 

the "Cane Creek" formation with an initial average test rate of 343 BOPD and 57 mcfd. 

Production test results are outlined in Paragraph 5(b) below. The Well is currently in the first 

calendar month immediately following the time allowed for conducting the initial stabilized 

production test as required by Utah Admin. Code Rule R649-3-19.1, where Fidelity as operator 
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is permitted to vent or flare up to 3,000 MCF of oil well gas without approval. However, 

Fidelity expects to quickly reach the 3,000 MCF limit and is concerned that if the Well is shut-

in, the reservoir will be damaged. Fidelity is in the process of filing for approval of the 

Division for additional testing and to allow flaring at unrestricted rates until this Cause can be 

heard at the next regularly scheduled board hearing on December 5,2012. 

4. The Well is located on remote Federally owned surface lands with the nearest 

permanent residents approximately fourteen (14) miles away. 

5. As required under the provisions of Utah Admin. Code Rule R649-3-20(5), 

Fidelity addresses the criteria for submitting and granting this Request as follows: 

a) Subsection 5.1 - Statement Justifying the Need to Vent or Flare More than 
the Allowable Amount. In September 2012, the Well was completed and 
produced an average of 396 MCFD of casinghead gas over the first 30 days of 
production, which production rates exceeds the 1,800 MCF per month limit per 
well (approximately 60 MCFD) authorized by R649-3-20.(1.1) without approval 
of the Board. Fidelity has considered customary alternatives to gas venting or 
flaring and concluded that the pipeline alternative would ultimately be the most 
feasible, assuming that Fidelity's play is proven to be commercial. There is 
currently no gas pipeline gathering system to market gas produced from the Well. 
The closest gathering line and compression facilities are 30 miles distant from the 
Well. Construction of a pipeline gathering system to market the gas will begin as 
soon as final approval from the BLM is obtained following environmental and 
archeological surveys but is expected to take approximately sixteen (16) weeks of 
on-site construction. Fidelity will only be able to continue to test and produce the 
Well if it is allowed to flare gas beyond the allowable limit. 

As evidenced by the test results discussed in (b) below, in order to continue to 
produce and test the Well until construction of the pipeline to the Well is 
completed, it will require flaring gas volumes in excess of the limit of 1,800 MCF 
per month (the approximate equivalent of 60 MCF per day) under Utah Admin. 
Code Rule R649-3-20(1.1). 
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b) Subsection 5.2 - Description of Production Test Results. Production tests 
were run in accordance with the Division and BLM administrative approvals. As 
of October 14,2012, the Well is flowing at 1549 BOPD, 0 BWPD, 620 MCFD, at 
an average flowing pressure of 3,044 psi. As evidenced by the test, the daily gas 
production rate for the Well exceeds the approximate 60 MCFPD regulatory 
flaring and venting limitation. 

c) Subsection 5.3 - Chemical Analysis of Produced Gas. The chemical analysis 
from the Well is attached as Exhibit" 1 ~~ hereto and by this reference incorporated 
herein. 

d) Subsection 5.4 - Estimated Oil and Gas Reserves. Given the limited test data 
and complex nature of the formations, it is premature to provide an accurate 
estimate of reserves. However, based upon the minimal testing performed to 
date, recoverable gas reserves could be 200 MMCF total gas for the 12-1 Well. 
Updated information, next plans for the Well, and undated reserves estimate will 
be presented at the hearing. 

e) Subsection 5.5 - Descriptions of Reinjection or Other Conservation-Oriented 
Alternatives. At this time, Fidelity is still studying the possibility of partial 
reinjection in connection with construction of the pipeline. Fidelity is unaware of 
any other workable "conservation oriented alternatives", having considered, in 
addition to reinjection, compression, gas to liquid, gas to wire, use on leasehold, 
and pipeline alternatives that could be accomplished prior to completion of the 
pipeline. 

f) Subsection 5.6 - Description of the Amount of Gas Used in Lease 
Operations. Approximately 10 MCFD of gas is being used in lease operations 
for each well. 

g) Subsection 5.7 - Economic Evaluation Supporting Operator's Determination 
that Conservation of Gas is Not Economically Viable. Fidelity will be 
constructing a gas sales pipeline with an anticipated completion date by July 1, 
2013. Fidelity ~ s intention is to sell the gas and that flaring would be a short term 
solution to continue testing oil production until the pipeline construction is 
completed. The spot index price for NYMEX gas for the month of Nov, 2012 is 
$3.41IMMBTU. Estimated transportation differential is <$0.40/MMBTU>. At 
an estimated 1250 BTU/mcf, the expected net price of natural gas for November, 
2012 would be $3.76IMCF. Based on prior well performance and the first 
month of production from the Well, Fidelity anticipates an average GOR of 0.50 
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mcf/bo. If Fidelity is permitted to produce the Well at an average of 1550 bopd, 
approximately 700 mcfd of gas would be produced. Subtracting 10 mcfd for 
treater fuel and 20% (for compression to get the gas to a pipeline that isn't 
available anyway) would result in an estimated 552 mcfd of flared gas or 
$2075/day. For the next six months, this equates to 99.4MMCF of gas flared 
with a revenue loss of $206K (assumes steady rate and prices). Fidelity is 
requesting approval to flare gas at an average rate of up to 700 MCFD until the 
pipeline is available, which it anticipates will be July 1,2013. 

Historically, the overwhelming majority of Cane Creek wells have been large 
financial losses for operators. Fidelity has made significant technological 
changes that it believes will make Cane Creek Unit economically viable on a 
regular basis. Further improvements are being implemented on subsequent wells. 
Fidelity believes it is necessary to continue producing its 2012 wells at what it 
believes to be a maximum efficient rate to validate that these technological 
changes will continue to work. This will help determine optimum well design, 
well spacing, and facilities requirements. Furthermore, Fidelity is concerned that 
the reservoir could be damaged if the wells are shut-in. Each of these options 
addressed herein were studied and addressed as part of the Environmental 
Assessment dated July 2011 (the "EA"), which has been established for the Unit. 

h) Subsection 5.8 - Any Other Information Pertinent to a Determination of 
Whether Marketing or Otherwise Conserving the Produced Gas is 
Economically Feasible. None. 

6. Fidelity seeks relief for flaring in amounts in excess of those allowed under 

current regulation until pipeline construction to the Well is completed (estimated by July 1, 

2013). However, if construction of the pipeline to the Well will not be completed by July 1, 

2013, Fidelity agrees to prepare and submit a written report to Division by June 1, 2013, or as 

soon as Fidelity becomes aware that construction will not be completed by July 1, 2013, 

explaining the circumstances and when construction will be completed. If the Division so 

determines, Fidelity agrees to reappear before the Board to submit additional evidence and 

testimony in conformance with Utah Admin. Code Rule R649-3-20(5) to reflect that the 

-5-



authorized flaring is still justified or that modification of the Order is instead required. Fidelity 

has already secured rights-of-ways for the entire length of the planned pipeline route. 

Additionally, Fidelity has been analyzing model runs to establish peak rates of oil and gas. All 

of this has taken time in order to ensure that the entire project is done correctly. The size of the 

pipelines has been established and Fidelity is in the process of shopping for the pipe and 

securing installation contractors. 

7. Fidelity will take all steps required under State and Federal regulation for the 

protection ofthe health, safety and welfare of the general public. 

8. Presuming the relief requested herein is granted, Fidelity will file a conforming 

NTL-4A request with the BLM if and as necessary under the terms of the EA. 

9. Fidelity believes and therefore alleges that granting its request will be in 

furtherance of the public policies of this State to promote greater recovery of oil without waste 

and with protection of the correlative rights of all affected owners, and is just and reasonable 

under the circumstances. 

10. Fidelity will, in accordance with Board rules, timely submit exhibits and present 

testimony in support of these allegations. 

11. Fidelity will separately file a certificate of mailing listing all parties known to it, 

based on a search of the respective BLM and Grand County realty records and the records of the 

Division, whose "legally protected interests" will be affected by this request. There are no 

respondents or adverse parties known at this time to Fidelity. 
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WHEREFORE, Fidelity respectfully requests: 

1. That this matter be set for hearing on December 5,2012; 

2. That notice of such hearing be given as provided by law; and 

3. That, upon sufficient evidence produced and testimony given at the hearing, the 

Board issue an order: 

a) Authorizing Fidelity or its successor(s) as operator of the Well to flare gas in 
excess of amounts currently allowed under Utah Admin. Code Rule R649-3-20(1.1), until 
construction of the pipeline to the Well is completed (estimated by July 1, 2013); provided, 
however, that if construction of the pipeline will not be completed by July 1, 2013, Fidelity 
shall prepare and submit a written report to the Division by June 1,2013, or as soon as Fidelity 
becomes aware that construction will not be completed by July 1, 2013, explaining the 
circumstances and when construction will be completed such that if the Division so determines, 
Fidelity shall reappear before the Board to submit additional evidence and testimony in 
conformance with Utah Admin. Code Rule R649-3-20(5) to reflect that the authorized flaring is 
still justified or that modification of the Order is instead required; 

b) Making such findings and orders in connection with this request as it deems 
necessary; and 

c) Providing for such other and further relief as may be just and equitable under the 
circumstances. 

Respectfully submitted this 15th day of October, 2012. 

BEATTY & WOZNIAK, P.C. 

BY:f:22?~ 
David P. Bolda 
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Petitioner's Address: 

Fidelity Exploration & Production Company 
Attention: Joel Schulz, Landman 
1700 Lincoln St., Suite 2800 
Denver, CO 80203 
Telephone: 303-893-3133 
Facsimile: 303-893-1964 
E-Mail: joel.schulz@fidelityepco.com 

"rederick M. MacDonald 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: DBolda@bwenergylaw.com 
E-Mail: FMacDonald@bwenergylaw.com 
Attorneys for Petitioner Fidelity Exploration & 
Production Company 
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Exhibit "1" 
CC 12-1Gas Anal10-10-12.txt 

Flow Data Gas Analysis 
print Date Time: 10/10/2012 11:26 

Lab Name: Truck 13 
Analyzed By: 
Meter ID: 

Joe Dongvillo 
Fidelity Cane Cr.12-1 Flare 
Fidelity 12-1 

Analysis Time: 10/10/2012 10:11 
Flowing Temp.: 77 Deg. F 
calibration Elevation: 4593 ft 

comp 

propane 
Hydrogen sulfide 
IsoButane 
Butane 
Neopentane 
IsoPentane 
pentane 
Hexane+ 
Nitrogen 
Methane 
CarbonDioxide 
Ethane 
Hexane 
Heptane+ 
Heptane 
Octane 
Nonane+ 
Nonane 
Decane 
undecane 
Dodecane 
Ethane-
Propane + 
oxygen 
Water 

UnNorm 
% 

14.80844 
0.0 
1. 56754 
4.39147 
0.00585 
0.63199 
0.85851 
0.57157 
0.49324 

47.63544 
0.00539 

23.12562 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Normal 
% 

15.73775 
0.0 
1.66591 
4.66706 
0.00622 
0.67165 
0.91238 
0.60744 
0.52420 

50.62481 
0.00573 

24.57686 
0.60744 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1. 74067 

sample Type: Spot 
Flowing Pressure: 25 psig 
Location Elevation: 6100 ft 

Liquids 
(Usgal/McF) 

4.36360 
0.0 
0.54866 
1.48081 
0.00229 
0.24721 
0.33285 
0.0 
0.05804 
8.63761 
0.00098 
6.61501 
0.25140 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Ideal Rel. Densi ty 
(Btu/SCF) 

395.97751 
0.0 

54.17382 
152.25354 

0.24881 
26.87197 
36.57475 
0.0 
0.0 

511. 31055 
0.0 

434.93671 
28.88915 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.23961 
0.0 
0.03343 
0.09366 
0.00015 
0.01673 
0.02273 
0.0 
0.00507 
0.28041 
0.00009 
0.25516 
0.01807 
0.0 
0:0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Total 94.09506 100.00000 22.53847 1641.23669 0.97147 
Elevation (-1507ft) 2.40039 

Inferior wobbe 1656.0750 (BtU/SCF) 
(BtU/SCF) 

compressibility 0.9931 
(1 bm/ft3) 

Real Rel. Density 0.9715 
(BtU/SCF) 

Wet CV 1627.2488 (BtU/SCF) 
(BtU/SCF) 

Contract Temp. 60.0000 (deg F) 

Number of cycles 3 
Atmospheric pressure 11.84 
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superior wobbe 1680.1659 

Density 0.0743 

Ideal CV 1641.2367 

Dry CV 1656.0287 

Contract press. 14.7300 (psia) 

Connected Stream 1 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA ITER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 

F I LED 
OCT 1 7 2012 

SECRETARY, BOARD OF 
0fL, GAS & MINING 

PRODUCTION COMPANY FOR AN ORDER CERTIFICATE OF SERVICE 
AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWY4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

Docket No. 2012-040 

Cause No. 196-43 

Fidelity Exploration & Production Company ("Fidelity"), acting by and through its 

counsel, Beatty & Wozniak, P .C., hereby certifies that the following constitutes, to the 

best of Fidelity's knowledge, a list of all persons whose "legally protected interests" will 

or may be affected by Fidelity's Request for Agency Action dated October 15,2012, and 

on file in the captioned cause: 

Long Canyon, LLC 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Hugh E. Harvey, Jr. 
2142 S Holland Street 
Lakewood, CO 80227-2269 

Robert P. Jomayvaz, III 
1506 Cottonwood Lane 
Greenwood Village, CO 80121-1227 

Bureau of Land Management 
Moab Field Office 
Attn: Rock Smith 
82 East Dogwood 
Moab, UT 84532 

Exxon Mobil Corporation 
Attn: Land Department 
P. O. Box 4358 
Houston, TX 77252-2180 

Aspect Resources, LLC 
Attn: Land Dept. 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

QEP Energy Company 
Attn: Jennifer Bates 
1050 1 i h St., Ste 500 
Denver, CO 80265 



Hexad Oil Company 
203 W. Wall Street, Suite 1001 
Midland, TX 79791 

Drawbridge Special Opportunities Fund LP 
1345 Ave of the Americas 46th Floor 
New York NY 10105 

D B Zwim Special Opportunities Fund LP 
1345 6th Ave 29th Floor 
New York NY 10105 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger Bankert 
440 West 200 South, Suite 500 
P.O. Box 45155 
Salt Lake City, UT 84101 

Petrus Fund LP 
PO Box 269014 
Plano TX 75026 

The undersigned further certifies that, on this 15th day of October, 2012, he caused 

a true and correct copy of said request to be mailed, via US Mail, properly addressed and 

postage pre-paid, to each of the above named parties at the indicated addresses, compiled 

from Fidelity's internal records, a review of the Bureau of Land Management and Grand 

County realty records prior to the filing of this request. 

8201.0043 

BEATTY & WOZNIAK, P.C. 

By: ~P?S:d 
David P. Bolda 

Frederick M. MacDonald 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: DBolda@bwenergylaw.com 
E-Mail: FMacdonald@bwenergylaw.com 
Attorneys for Petitioner Fidelity Exploration & 
Production Company 
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FILED 
NOV 0 5 2012 

SECRETARY, BOARD OF 
OtL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEP ARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWV4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

NOTICE OF CHANGE OF COUNSEL 
CONTACT INFORMATION 

Docket No. 2012-040 

Cause No. 196-43 

Frederick M. MacDonald, counsel of record for Petitioner Fidelity Exploration & 

ProductiQn Company ("Fidelity"), hereby respectfully provides notice of his change of law firm, 

the substitution and entry of said new law firm as counsel for Fidelity in this cause, and his new 

contact infOlmation as follows: 

Frederick M. MacDonald, Esq. 
MacDonald & Miller Mineral Legal Services, PLLC 

7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 

Phone: (801) 676-0050 
Fax: (801) 676-0051 

E-Mail: Fred@macmillerlegal.com 

All future filings made in, and conespondence relating to, this Cause should be directed to the. 

undersigned's attention at the address, fax number and/or e-mail address indicated immediately 

above. 



Respectfully submitted this 5th day of November, 2012. 

1050.01 

MACDONALD & MILLER MINERAL LEGAL 
SERVICES, PLLC 

o~;£4-It.~ Frederick M. MacDonald 

Attorneys for Petitioner Fidelity Exploration & 
Production Company 



F I LED 
NOV 0 5 2012 

S6CAETARY, BOARD OF 
f)/t GAS & MrNING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UT AH 

ADMfN. CODE RULE R649-3-20(1.I) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWY4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

PETITIONER'S EXHffiITS 

Docket No. 2012-040 

Cause No. 196-43 

Pursuant to Utah Admin. Code Rule R641-105-500, Petitioner Fidelity Exploration & 

Production Company ("Fidelity"), by and through its counsel of record, MacDonald & Miller 

Mineral Legal Services, PLLC, hereby respectfully submits the following exhibits intended to be 

offered into evidence in support of its Request for Agency Action ("RAA") at the December 5, 

2012 hearing on this cause: 

EXHIBIT "A"-

• 
• 

EXHIBIT "B" -

EXHIBIT "e" -

EXHIBIT "D" -

EXHIBIT "E" -

Fidelity's witnesses' resumes (collectively 5 pages): 

Joel G. Schulz - Senior Landman 
Robelt Sencenbaugh - Asset Manager/Production Engineer 

General reference locator plats (collectively 3 pages). 

Plat reflecting leasehold status and anticipated paIticipating area 
expansion resulting from the CCU 12-1 Well (1 page). 

Plat reflecting the planned pipeline route to existing pipeline (1 
page). 

Log Analysis ofCeU 12-1 Well (1 page) 



EXHIBIT "F" - Daily Production Rate/GOR Comparison between CCU 12-1 Well 
and older CCU wells (1 page). 

EXHIBIT "G" - Gas Analysis for CCU 12-1 Well (1 page). 

EXHIBIT "H" - Decline Curve with EUR for the CCU 12-1 Well (1 page). 

EXHIBIT "I" - 2012 Cumulative Production Plot for the CCU 12-1 Well (1 page). 

EXHIBIT "J" - Economic Impact Analysis - Flaring vs. Shut-In (collectively 3 
pages). 

EXHIBIT "K" - Gas Disposition Options (1 page). 

EXHIBIT "L" - Excerpt from Cane Creek EA dated July, 2011 addressing 
consideration of gas reinjection (collectively 4 pages). 

EXHIBIT "M" - Excerpt from Cane Creek EA dated July, 2011 addressing gas 
authorized to be flared from Cane Creek Unit (1 page). 

EXHIBIT "N" - DOGM approved Sundry Notice allowing an extension to flare gas 
from the CCU 12-1 Well until 12/5112 (1 page). 

EXHIBIT "0" - BLM approved Sundry Notice allowing an extension to flare gas 
from the CCU 12-1 Well until 12/5/12 (1 page). 

In addition, Fidelity respectfully requests the Board to take judicial notice of the testimony 

received and exhibits admitted into evidence at the hearings in Cause No. 196-42 pursuant to 

Utah Code Ann. §63G-4-206(1)(b)(iv). 
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Respectfully submitted this 5th day of November, 2012. 

1050.01 

MACDONALD & MILLER MINERAL LEGAL 
SERVICES, PLLC 

B~4d/L 4.,L/ C/deriCkiVi. MacDonald ~ 

7090 Union Park Ave., Suite 420 
Salt Lake City, UT 84047 
Telephone: (801) 676-0050 
Facsimile: (801) 676-0051 
E-Mail: Fred@macmillerlegal.com 
Attorneys for Petitioner Fidelity Exploration & 
Production Company 

3 



JOEl G. SCHULZ, CPL 
623 MATHEWS WAY' ERIE , CO 80516 

JOEL.SCHULZ@GMAIL.COM 

303-888-7381 

EDUCATION/CERTIFICATIONS 

B.S. Northwestern College, St. Paul, MN, December 2004 
Major: Finance 
Minor: Management Information Systems 

American Association of Petroleum Landmen(AAPL) 
Certification: Certified Professional Landman (2012) 

PROFESSIONAL EXPERIENCE 

June 2010 - Present, Fidelity Exploration & Production Company, Denver, CO 

SeniorLandman 
• Lead a team of land employees in all land tasks related to 67,000 Gross/41 ,000 Net acres in the Green 

River Basin, Wyoming and 80,000 Gross/75,QOO Net acres of leasehold in the Paradox Basin, Utah 

• Work with asset team to identify new locations to drill and schedule a timeline for all work to be completed 
prior to development 

• Conduct lease and contract analysis, secure drilling tide opinions, and meet with u.s. Department of the 
Interior, Bureau of Land Management i:\nd applicable state agencies as necessary to ensure that all 
surface locations, access roads, wells and pipelines are in compliance with their rules, regulations and 
site-specific stipulations from an environmental and operational perspective 

• Respohsible for growth within the assets including leasing, jOlnt-venture,asset purchase, and farmout 
opportu nilies 

!' Responsible for day-to-day land tasks including sending proposals, notices, election letters, and AFEs to 
working interest partners in Fidelity operated wells 

• Significant exposure to federal exploratory units, leading projects involving unit formation, expansion, and 
unit agreement amendments 

• Identify several curative needs related to existing access roads traversing federal, state and privafe lands 
and take proactive steps to correct including contacting landowners directly and negoiiaiing new right-of
way agreements 

• Recognized by the Utah Board of Oil, Gas and Mining (UDOGM), in Cause No. 196-42 (July, 2012), as 
an expert in Petroleum Land Management 

Jan 2008 - June 2010, Ellora Energy, Boulder, CO 

Landman 
• Review title and direct the acquisition of drill sites .and pipeline right-of-way agreements in advance of unit 

formation and drilling operations 

• Direct iease acquisition in East Texas and Louisiana maintaining a substantial acreage position in the 
Haynesville Shale 

• Prepare and execute numerous oil and gas contracts including federal and private oil and gas leases, 
joint operating agreemerits, farmout agreements, confidentiality agreements, surface and subsurface use 
agreements, damage releases, pipeline right-of-way agreements, communitization agreements, transfer 
of operating rights forms, and assignments of record title . 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 

Exhibit A 



JOEl G. SCHULZ, ,CPl 
623 MATHEWS WAY' ERIE , CO 80S16 

JOEL,SCHULZ@GMAIL.COM 

303-888-7381 

\0 Perform dUe diligence related to the purchase of a 100 mile gas gathering system located in East Texas, 
reviewing all right-of-way agreements, ,gas gathering contracts, construction permits, and accounting 
records 

.. Responsible for all tasks related to the acquisition of federal leasehold including nomination of tract\>, 
preparation of maps, estimation of costs, and attending quarterly lease sales 

• Exposure to several lawsuits, working with attorneys to prepare demand letters, offer letters, and petitions 

• Significant experience with a multiple-zone land positio!1, covered by term and HBP leases with pugh ?!1d 
depth severance provisions 

Oct 2005 - Jan 2008, Anadarko Petroleum Corporation, Denver, CO 
Landman 

• Maintain a working relationship with land owners, residential and commercial developers, mining 
operators,and environmental authorities in the Wattenberg Field for the purpose of drilling oil and natural 
,gas wells 

• Design oil and gas operation sites in a highly developed residential area to preseNe valuable rights to 
produce minerals, taking into account all legal, operational, and environmental issues 

• Review titie opinions and define pooled units ~s part of the permitting process, and satisfy variou\> 
requirements of local municipalities as part of their special use appli.6ation processes 

• Negotiate and obtain mineral leases, right-of-way agreements, drill site agreements, damage payments, 
and directional drilling costs, and coordinate reclamation activities ' 

• Negotiate surface use agreements that facilitate the eventual development of the surface as well as the 
production of underlyihg minerals 

May 2004 - Oct 2005, First National Bank, Omaha, NE 
Business Analyst 

• Designed and implemented change-order system for $40 million customer base and reengineered 
Change-order process resuliing in a: savings of 500 man-hours per year 

• Increased profit potential for First National subsidiary Oy redefining hierarchy o.f data in the activity-based 
costing system and developing additional project cost tracking and reparting capabilities 

• Performed analysis and verification of financial statements for customer credit reviews 

2001 - 2004, ACR Homes Inc., Minneapolis, MN 
Evening Supervisor 

• Created system for controlling and reporting resident personal finances 

• Facilitated needs of four mentally and physically disabled men 

• Obtained a promotion and advanced to Evening Supervisor pOsition 

• Planned and executed three week~long trips for three different residents 

• Nominated for Staff of the Year 2003 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 
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JOEl G. SCI,ULZ, CPL 
623 MATH EWS WAY· ERIE , CO 80 ~ 16 

JOEL.SCHULZ@GMAIL.COM 

303-888-7381 

1995 - 2000, Roebke Seed Co., Hector, MN 

Farm Hand 
• Field work including rock disposal and weed control 

• Equipment and facilities maintenance duties 

• Operate tractor for rock-picking crew 

GROUPS AND ASSOCIATIONS 

American Association of Petroleum Landmen (AAPL) 
Denver Association of Petroleum Landmen (DAPL) 
DAPL Education Committee Volunteer 
Global Energy Professionals 
Wyoming Association of Petroleum Landmen (WAPL) 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 
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Phone: (720) 931-6459 
Fax: (303) 774-8818 

RobertSencenbaugh 
PO Box ()37 

Cell (303) 489-9633 
Email: 

robert.sencenbau£lh@fidelityepco.com 

Erie, CO 80516 

PROFESSIONAL EXPERIENCE 

Extensive experience as a Team Manager, brilling, Completions arid Production Engineer, with a 
solid background in operations, design, quality control, and field supervision. Responsible for 
drilling , completions and re-completions, fracture stimulation and coiled tubing operations. Provided 
log analysis, nodal analysis, and fracture analysis using industry software. Efficient planner and 
coordinator able to facilitate timely projeCt completion while always striving to maintain cost 
~eduction. . 

WORK HISTORY 

Asset Manager, Fidelity E & P, Denver, CO 
• Supervised staff of Engineers, Geologists, Land, and sapport. 
• Supervised operations in Paradox, Gref1fl River, [jig Horn and Niobrara. 
• Field Staff incfuded superintendants and field production personnel 
• Responsible for Budgets including G & A, Capitol, LOE. 
• ResponsIble for Drilling and Completions in all areas. 
• Reduced days drilling and improved completions. 
• Recognized by the Utah Board of Oil, Gas and Mining (UDOGM), 

in Cause No. 196-42 (July, 2Q12), as an expert in Petroleum Engineering 

Manager Production Engineering, EI Paso E & P, Denver, CO 
• Developed a new completion desigiJ fot Utah oil properties reducing costs. 
• Supervised all operations in Colorado, Utah, and Wyoming. 
• Staff incfuded engineers and field supervisory personnel 
• Ta,ught fracture simulation cfasses in Houston for company personnel 

Staff Operations Engineer, Pioneer Natural Resources, Denver, CO 
• Developed a new completion design for coal bed methane production 
• Supervised all operations in 4 fields in western Colorado and central Utah. 
• Increased production while reducing lease operating expenses 
• Took two fields to cash ffow positive allowing reserves to be booked 

Senior Engineer, New Tech Engineering LP, Denver, co 
• Designed and driffed new wells, provided engineering and project management. 
• Designed well completions, provided engineering and project management. 
• Reviewed and approved stimulation plans for well completions. 
• Designed and sized frac 's for mUlti-stage completions 

Robel1 N Sencen.baugiJ 
PO Box 63lErie, CO 80516 

Phone: (303) 774-8824 -. Fa~: (3()3) 774·8818 

2011-Preserit 

2010-2011 

2006-2010 

2004-2006 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 
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RobertSencenbaugh Page 2 

Contract Drilling and Completion Services, Buflitt Engineering, Denver, CO 
• Designed and drilled new wells, including vertical and directional wells. 

Designed well completions and recompletions for intill and exploration wells. 
• Provided frac designs and real-time modeling with a 3D fracture simulator. 
• Assisted software provider in providing training in the use of the 3D fracture model. 

Production Engineer, HS RESOURCES, Production, Evans, CO 
• Proyfded engif]eering design forpew wells and recompletir;m.s. 
• Worked with a team to re-frac over 800 wells and improve production. 
• Provided field supervision for stimulations, wor!wvers and completions. 
• Provided stimulation designs and real-time modeling with a 3D simulator. 
• Created a computer data base of weI/bore conditions and workovers. 

Engineer Storage Operations, K N ENERGY, Operations, Lakewood, CO 
• Managed and engineered drilling, completIons, andre-completions o( storage wells 

including high volume, storage caverns, and horizontal weT/s. 
o Provided quality contrbl and field supervision during drilling, logging, 

high-pressure SSSV changes, and frac and coiled tubing operations .. 
• Provided nodal analyses for production and reservoir modeling. 

Operations Manager, SNYDER OIL COMPANY, Greely, CO 
• Managed fiefd operations with eXperimental artificial lift program 
• Monitored quality during drilling and completion operations. 
• Reducedfrac costs by 10%, completion costs by 20%, 
• Improved frac quality py design changes. 

2001-2004 

1996-2001 

1993-1996 

1991-1993 

Field Engineer, NUMAR CORPORATION, Land Operations, Brenham, TX 1990 - 1991 
Operated geophysical logging equipment In specialized magnetic resonance imaging logging 

operation, measuring free fluids, bound fluids, porosity, and relative permeabiffty. 
Evaluated and improved the tfJsting of new equipment and reduced down time by 20%. 

Field Engineer, DOWELL SCHLUMBERGER, Casper, WY 
Conducted cementation 'of surface and long string. 
Designed frac fluids for water and oil fracs. 
Provided well site assistance during frac operations. 

Senior Field Engineer, GEARHART INDUSTRIES, Ft. Worth, TX 
Interpreted open, cased, and production logs for clients. 
Supervised the field operations and logging crew. 

PUBLICATIONS: 

A Case Study of Re-stimulating a Tight Gas Sand (Lead Author) 
Presented at the 2001 SPE Rocky Mountain Petroleum. Technology Conference 
Featured in SPE's Journal of Petroleum Technology In August, 2001 

1989 - 199b 

1984 - 1989 

Enhanced Recovery from a Tight Gas Sand through Hydraulic Refracturing: Codell Formation 
(Co-Author) Featured in RMAG's book titled Gas in the Rockies 2001 

EDUCATION: 

Bachelor of Science, Geological Engin~ering, Colorado School of Mines 

Coursework for a degree, c;eo[ogy, The University of Colorado 

Robert N SencenbauglJ 
PO Box 637Er;e, CO 80516 

Phone: (303) 774·8824 .. Fax: (303) 774·881 S 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 
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Leasehold Status Map 

~Bl'l 

5T ML -40571 

!,!.'I,.', 

11'0'." [: 

/t,'"(,,, lrut/( CANE CREEK UNIT: 
INITIAL PARTICIPATING AREA 

U ti! 

2 1 6 
5T ML - 40761 UTU 65972 UTU 64821 UTU 53626 

Irf:O'~ 'U,TU 
.~« 

SW$.E "'" 

CANE CREEK UNIT: 
PARTICIPATING AREA EXPANSION 

UTU 53626 

14 18 

",. 

UTU 65973 

~Q. 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 

Exhibit C 



~~!:=u~tl~=:~Y . c=l 
~~~~~~:In~~~~~~~.~al ~ 

Pipeline Route Map 

Fidelity Exploration & Production Company Docket No. 2012-040 
Exhibit 0 

Cause No. 196-43 



Log Analysis 

CCU 12-1 Pilot Well 
AT90 DPHZ 

0.02 -0 .1 

DeAL NPHI 

~-9 ____ ~6 ~ ____ ~~~_-0~.1 
GR NPOR 

o 150 0.02 

} I CCU 12-1 I 
-+tEflttttttHtt ........--.-.( L_____----.-... -----.:.ane Creek Clastic 18-19 _ 

CCU 12-1 is laterally completed 
in Cane Creek Clastic 21 

"Red" represents salt 
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Gas Analysis 

Flow Data Gas Analysis 
print Date Time: 10/10/2012 11:26 

Lab Name: 
Analyzed By: 
Meter ID: 

Truck 13 
Joe Dongvillo 
Fidelity Cane cr.12-1 
Fidelity 12-1 

Analysis Time: 10/10/2012 10:11 
Flowing Temp.: 77 Deg. F 
calibration Elevation: 4593 ft 

comp unNorm 
% 

Normal % . 

Flare 

sample Type: Spot 
Flowing Pressure: 25 psig 
Location Elevation: 6100 ft 

Liquids Ideal Rel. Density 
(~sgal/McF) (BtU/SCF) 

---------------------------~---~--------~---------------- -~ --------------------
Propane 
Hydrogen sulfide 
IsoButane 
Butane 
Neopentane 
IsoPentane 
Pentane 
Hexane+ 
Nitrogen 
Methane 
CarbonDioxide 
Ethane 
Hexane 
Heptane+ 
Heptane 
Octane 
Nonane+ 
Nonane 
Decane 
Undecane 
Dodecane 
Ethane-
propane + 
Oxygen 
Water 

14.80844 
0.0 
1. 56754 
4. 39147 
0.00585 
0.63199 
0.85851 
0.57157 
0.49324 

47.63544 
0.00539 

23 ;12562 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

15.73775 
0.0 
1. 66591 
4 . 66706 
0.00622 
0.67165 
0.91238 
0.60744 
0.52420 

50.62481 
0.00573 

24.57686 
0.60744 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.74067 

4.36360 
0.0 
0.54866 
1.48081 
0 . 00229 
0.24721 
0.33285 
0.0 
0.05804 
8.63761 
0.00098 
6.61501 
0.25140 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 

395.97751 
0.0 

54 .17382 
152 . 25354 

0.24881 
26.87197 
36.57475 
0.0 
0.0 

511 . 31055 
0.0 

434.93671 
28.88915 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.23961 
0.0 
0.03343 
0.09366 
0.00015 
0.01673 
0.02273 
0.0 
0.00507 
0.28041 
0.00009 
0.25516 
0 . 01807 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Total 94.09506 100.00000 22.53847 1641.23669 0.97147 
Elevation (-1507ft) 2.40039 

Inferior" wobbe 1656.0750 (BtU/SCF) 
(BtU/SCF) 

compressibility 0.9931 
(lbm/ft3) 

Real Rel. Density 0.9715 
(BtU/SCF) 

Wet CV 1627.2488 (BtU/SCF) 
(BtU/SCF) 

contract Temp. 60.0000 (deg F) 

Number of cycles 3 
Atmospheric Pressure 11.84 

superior wobbe 1680.1659 

Density 0.0743 

Ideal CV 1641.2367 

Dry CV 1656.0287 

Contract Press. 14.7300 (psia) 

connected Stream 1 
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Economic Impact of Well Flaring vs. Well Shut-in 

Summary: 
• Flare Option: Continue to produce CCU 12-1 well and flare gas production until 7/1/13 

(pipeline installed) 
• Shut-in Option: Shut-in well (12-1-12) until PLis installed (7/1/13) 

Economics: 
• Net to BLM/Utah State interest (12 .5% combined NRI) as of 11/1/12 

Flare Option 

Shut-in Option 

2013 
2014 

2013 
2014 

Net Production 
MBa MMCF BNGL 

25.4 10.0 372 
9.3 3.6 427 

34.7 13.6 799 

Net Production 
MBa MMCF BNGL 

19.4 7.6 898 
14.2 5.6 657 
33.6 13.2 1,555 

Econbmic Impact to BLM/State of Utah over 2 years: 

• Revenue loss of $515,000 without flaring 

PV10 
($M) 
2,510 

578 
3,088 

PV10 
($M) 
1,684 

889 
2,573 

Fidelity Exploration & Production Company Docket No. 2012-040 Cause No. 196-43 

Exhibit J 



Economic Impact of Well Flaring vs. Well Shut-in 
Flare Option 

FIDELITY E & P Dl'.TE 10/26/2012 
BI(; FLAT TII1E 16:19:11 
CANE CREEK UNIT DBS Paradox 
12-1-2619 SETTINGS SETDATlI 
l PN' SCENARIO FEPl3 

F (Aile. C.A::.e RES E R V E S AND E C 0 NOMICS 

AS OF DATE: 11/2012 

--END-- -----------GROSS PRODUCTIOI'---------- ------------Nj;:T PRODUCTION------------------------ ----------------PRICES--
MO-YE-'IR .OIL GAS NGL OIL GAS NGL NET OIL G.'IS 

----MBBL--- --- - }ll·ICF--- ----HIiBL--- --- -HBBL--- - - - - }I;'lCF--- ----HBBL--- ----MBOE--- ---$/BBL--- ---$/I-ICF---

11-2012 42.000 19.514 0.000 ·5.250 2.073 0.000 5 . 596 78.000 0.000 
12-2012 42.000 19.507 0 . 000 5.250 2.07.3 0.000 5.595 78.000 0.000 
01-2013 36.249 16.831 0.000 4.531 1. 188 0.000 4;829 1B .000 0.000 
02-2013 28 . 118 13.051 0.0.00 3 . 515 1,381 0.000 3.146 18 .000 0.000 
03-2013 22.914 10 . 660 0.000 2 . 872 1.133 0.000 3 . 061 18.000 0.000 
04-2013 19 . 424 9.010 0.000 2.428 0 . 957 0.000 2.588 78.000 0.000 
05-2013 16 . 826 1.802 0 . 000 2 . 103 0.829 0.000 2.241 78.000 0 . 000 
06-2013 14. 841 6.880 0.000 1.855 0 . 731 0.000 1. 917 78.000 0.000 
07-2013 13 . 276 6.152 0 . 615 1. 660 0.654 0.077 1. 845 78 . 000 3.412 
08 - 2013 12.010 5.563 0.556 1.501 0 . 591 0.070 1 . 669 78 . 000 3 . 412 
09-2013 10 .964 5.077 0.5.08 1.370 0.539 0.063 1.524 78.000 3.412 
10-2013 10.086 4.669 0 . 467 1.261 0.496 0.058 1. 402 78.000 .3.412 

11-2013 9.33·8 4.321 0.432 1.167 0.459 0.054 1.298 78.000 3.412 
i2-2013 8.693 4.022 0 . 402 1.081 0.421 0.050 1.208 78 . 000 3.412 

12-2014 74.058 34.194 3.419 9.257 3.633 0.427 .10.290 78.000 3.615 
12-2015 46.32.8 21. 304 2.130 5.791 2.264 0.266 6.435 7.8.000 3.938 
12-2016 33.196 15.419 1.548 4.n4 1. 645 0.193 4.692 78 . 000 4.200 
12-2017 26.619 12.H2 1.214 3.327 1.290 0.152 3.694 78 . 000 4.200 
12-2018 21.963 9.918 0.998 2 . 745 1.060 0 . 125 3.047 78 . 000 4.200 

12-2019 18.696 8.459 0 . 846 2.337 0.899 0.106 2.593 78.000 4.200 

S TOT 508.258 234 . 614 13 . 136 63.532 24 . 928 1. 642 69.329 78.000 2 . 151 

AFTER 188.257 81.613 8.161 23.532 8.671 1.020 25.997 18 . 000 4.200 

TOTAL 696.515 316 . 226 21.297 87.064 33.599 2 . 662 95.326 78.000 2.680 

--END-- -----------------NET SALES REVENUE-- -------------- - - - ------------EXPENSES-------.------- l'.NNUAL Cill! DISC 
NO-YEAR OIL REV GAS REV NGL REV TOTAL REV AD VAL+SEV OPER EXP ClIPITlIL BTAX ·q.SH BTAX CASH 

-----11$---- -----11$- - -- -----H$---- -----1-1$---- -----N$---- -----M$---- -----11$---- -----}!$---- -----11$----

11-2012 409.500 0.000 0 . 000 409.500 21.253 0.000 0.000 388.247 386 . 708 
12- 2012 409 . 500 0.000 0 . 000 409.500 21. 253 0.000 0.000 388.241 770.351 
01-2013 353.426 0.000 0.000 353.426 18.343 0.000 0.000 335.083 1098.852 
02-2013 214.146 0.000 0.000 214 . 146 14.228 0.000 0.000 259.918 1351. 644 
·03-2013 223.996 0.000 0.000 223.996 22.265 0 . 000 0.000 201 . 731 1546.292 
04-2013 189.386 0 . 000 0.000 189.386 18.825 0.000 0.000 170.561 1709.562 
05-2013 164. 053 0.000 0.000 164 . 053 16 . 307 0.000 0.000 147.746 1849.875 
06-2013 144.104 0.000 0.000 144 .104 14 . 384 0 . 000 0 . 000 130.320 1972 . 658 
07-2013 129 . 441 2.231 2 . 307 133.979 13 . 207 0.000 0.000 120.711 20B5.546 
08-2013 117.093 2.011 2.086 121.196 11 . 947 0 . 000 0 . 000 109.249 2186.854 
09-2013 106 . 891 1. 841 1. 904 110.641 10 . 907 0.000 0.000 99 . 735 2278.609 
10-2013 98 . 334 1. 693 1.151 1Ql. 778 10 . 033 0.000 0 . 000 91.745 2362.345 

11-2013 91.043 1.567 1. 620 94.230 9.289 0.000 0 . 000 84 . 941 2439.259 
12-2013 84.758 1. 458 1.508 81.724 8.648 0 . 000 0 . 000 79.071 2510.295 

12-2014 722.068 i3 . 352 12.823 148.242 73 . 716 0.000 0.000 674.526 3088.624 
12-2015 451.100 8.913 7 .989 468.601 46.139 0 . 000 o.Mo 422.462 3417 . 345 
12-2016 329.508 6.901 5.804 342.219 33.675 0.000 0 . 000 308.544 3635.430 
12-2017 259.540 5 .4 18 4.553 269.511 26,522 0.000 0,000 242:989 3791. 496 
12-2018 214.141 4 .4 53 3.742 222 . 336 21. 880 0.000 0.000 200.455 3908 . 505 

12--2019 182.285 3.715 3.172 189.231 18.623 0 . 000 0 . 000 170 . 608 3999.020 

S TOT 4955.517 53.624 49.260 5058 . 400 431. 444 0 . 001 0.000 4626.956 3999.020 

AFTER 1835.502 36.420 30 . 605 1902.526 187.312 0.003 0 . 000 1715.211 4422 . 841 

TOTAL 6191. 019 90.043 79.864 6960.926 61B.156 0 . 004 0 . 000 6342.167 4422.841 

OIL GAS P.H. % P.I·/., 11$ 
--------- ------ ---

GROSS l'jELLS 1.0 0.0 LIFE, YRS . 35.11 5.00 5078. 120 
GROSS ULT., HB & }n·lF 750 . 260 341.207 DISCOUNT % 10 . 00 10.00 4422.843 
GROSS CUH., UB & }llW 53.745 24.981 UNDISCOUNTED PAYOUT, Y,RS. 0.00 15.00 4014.732 
GROSS RES., 118 & }ll·IF 696.515 316.226 DISCOUNTED PAYOUT, YRS. 0 . 00 .20.00 3728.618 
NET RES., HB & ~n'lE' 81.064 33.599 UNDISCOUN1'EO NET/INVEST. 25.00 3512.311 
NET REVENUE, 1-1$ 6791. 018 90 . 043 DISCOUNTED NET/INVEST. 30.00 3340 . 410 
INITIAL PRICE, $ ~8. 000 0 . 000 RATE- Of-RETURN, PCT. 500.00 40.00 3079 . 624 
INITIAL N. 1. , PCT. 12.500 12.500 INITIAL 1'1. I., PCT. 0.000 60.00 2737 .104 

80.00 2513 . 923 
500.00 1500.211 
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Economic Impact of Well Flaring vs. Well Shut-in 
Shut-in Option 

FIDEi>ITY E Ii P DATE 10/30/2012 
BIG FLAT 'n1·IE 11:34:25 
CANE CREEK UNIT DBS Paradox 
12-1-2 619 SETTINGS SETDATA 
1PDP SCENARIO FEP13 

~ J\l.JT ~ ; IV C4 ')<G 
RES E R V E S AND E CON O~IICS 

AS OF DATE: 1i/2012 

--ENO-- -----------GROSS PRODUCTION-"-------- ------------NE'r PRODUCTION------------------------ ----------------PRICES--
HO-YEAR OIL GAS NGL OIL GAS NGL NET OIL GAS 

----HBBL-_- ----I·U·ICF--- ----J·18BL--- ----NBBL--- ----HHCF--- ----HBBL- - - ----'i·lBOE--- ---$/8BL--- ---$/I1CF---

11-2012 42.000 19.514 0.000 5.250 2.073 0.000 5.596 78.000 .0.000 
12-2012 0.000 0. 000 0 . 000 0.000 0.000 0.000 0.000 0 . 000 0 . 000 
01-2013 0.000 0 . 000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 
02-2013 0 . 000 0 . 000 0.000 0.000 0.000 0.000 0,000 0' . 000 0.000 
03-2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
04-2013 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.000 
05-2013 0.000 0.000 0 . 000 0.000 0 . 000 0.000 0.000 0.000 0.000 
06-2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 
07-2013 37. BOO 17.556 1. 756 4.725 1. B65 0 . 219 5.255 78.000 3 . H2 
08-2013 33.142 15 . 388 1.539 4 . 143 1. 635 0.192 . 4, 608 78.000 3.412 
09-2013 26.781 12 .430 1.243 3 . 348 1.321 0,155 3.723 78.000 3 .412 
10-2013 22.100 10.254 1. 025 2 . 762 1. 089 0.12B 3.072 78 . 000 3.412 

11-2013 i8 . 805 B.723 O.B72 2.351 0. ,927 0.109 2.614 78.000 3.412 
12-2013 16.364 7.588 0.759 2.045 0.B06 0.095 2.275 78.000 3.412 

12-2014 113.585 52.570 5.257 14.198 5.586 0.657 15.786 78.000 3 . 675 
12-2015 58.819 27.111 2.711 7.352 2.881 0.339 8.171 78.000 3.938 
12-2016 39.961 18.344 '1. 834 4.995 1. 949 0.229 5.549 78.000 4.200 
12 - 2017 30.299 13.853 1.385 3.787 1.472 0.173 4.206 78.000 4.200 
12-2018 24.410 11.1i5 1.112 3 . 051 1.181 0.139 3.387 78 . 000 4 . 200 

12-2019 20.441 9.270 0.927 2.555 0.985 0.116 2.835 78.000 4 . 200 

S TOT 484.507 223.716 20 .420 60.563 '23 . 770 2.553 67.077 78.000 3.425 

AFTER 212.008 91.679 9.168 26.,501 9.741 1.146 29 . 270 78.000 4.200. 

'i'OTAL 696.514 315.396 29.588 87.064 33,511 3 . 699 96.348 78.000 3 . 650 

--END-- - --------- - ------NET SALES REVENUE---.------,------ - -------------- -EKPENSES-------------- ANNUAL CUl! Disc 
HO- YEAR OIL REV GlI.s REV NGL REV TOTAL REV AD VAL+SEV OPER EXP CAPITAL BTAX CASH BTAX CASH 

-----H$---- -----11$---- -----H$---- -----H$---- -----H$---- ----"H$---- -----11$---- -----H$--- - -----H$----

11-2012 409.500 0.000 0.000 409.50'0 '21.253 0.000 0.000 388.247 386.708 
12-2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 386 . 708 
01-2013 0.000 0 . 000 0 . 000 0.000 0.000 0.000 0.000 0.000 3B6 . 708 
02-2013 0.000 0.000 0.000 0.000 0.000 0 . 000 0 . 000 0.000 '386.708 
03 - 2013 0.000 0.000 0.0,00 0.000 0.000 0.000 0.000 0 . 000 386.708 
04-2013 0.000 0.000 0 . 000 0.000 0.000 0.000 0 . 000 0 . 000 386.708 
05- 2013 0.000 0 . 000 0 . 000 0.000 0.000 0 . 000 0 . 000 0.000 '386.708 
06-20i3 0.000 0.000 0 . 000 0.000 0.000 0.000 0 . 000 0.000 386.708 
07-2013 368 . 550 6.366 6.584 381.499 37 . 607 0 . 000 0.000 '343 . 893 708.150 
08-2013 323.130 5 . 579 5.770 334.479 32.972 0.000 0.000 301 . 508 907.745 
09-2013 261.115 4.507 4.661 270 .283 26.644 0 . 000 0.000 243.640 1 211. 891 
10-2013 215.472 3.718 3 . 845 223.035 21. 986 0.000 0.000 201. 049 1395.390 

11- 2013 183 .352 3.163 3 . 271 109.786 18.708 0.000 0.000 171. 077 1550 . 298 
12-2013 159.546 2.751 2.845 165.142 16.279 0.000 0.000 148.863 1684.026 

12-2014 1107.454 20.527 19.714 1147.695 113.067 0 . 000 0.000 1034 • . 628 2573.213 
12-2015 573.487 11.342 10.167 594.996 58.582 0 . 000 0.000 536.413 2990.920 
12-2016 389.620 8.186 6.879 404.685 39.821 0.000 0.000 364 .864 3248.911 
12-2017 295.417 6.182 5.195 306.794 30 . 190 0.000 0.000 276.604 3426.607 
12-2018 237.997 4.960 4.168 247.125 ,24 . 319 0.000 0.000 222 . 806 3556. '682 

12-2019 199.300 4.137 3.476 206.913 20.36:1 0.000 0 . 000 186.550 3655.666 

S TOT 4723 . 939 81. 417 76.576 .4881. 933 461.791 0.001 0.000 4420.142, 3655.666 

AFTER 2067 .076 40.9l2 34.380 2142.368 210.930 0.004 0.000 . 1931. 434 4108 . 625 

TOTAL 6791.016 122.329 1io . 956 7024.301 672.721 0.005 0.000 6351.576 4108.625 

OIL G.~S P.I-1. % P , N. t 101$ 
--------- ---------

GROSS \'IELLS 1;0 0.0 LIFE, YRS. 39.33 5.00 4863.513 
GROSS ULT. , HB & 11I·lF 750.259 340 . 377 DISCOUNT % 10 .00 10.00 4108.624 
GROSS CUH . , HB & MI-IF 53.745 24. 981 UNDISCOUNTED PAXOUT, YRS. 0.00 15.00 3635.226 
GROSS RES., HB & illlF 696.514 315.396 DISCOUNTED PAYOUT, YRS. 0 . 00 20 . 00 3298.817 
NET RES., HB & H?-lf 87.064 33 . 511 UNDISCOUNTED NET/ INVEST. ******* 25 .00 3041.302 
NE'i' REVENUE, 11$ 6791.017 122.329 DISCOUNTED NET/INVEST. 30.00 2834.671 
INITIAL PRICE, $ 78.000 0 . 000 RATE-Of-RETURN, PCT. 500.00 40 .00 2518.341 
INITIAL N. I . , PCT. 12.500 12 . 500 INITIAL l'l. I . I peT. 0 . 000 60.00 2100.281 

80,00 1829 .28 4 
500.00 736.5B6 
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Gas Disposition Options 

Gas pipeline (preferred option) 
• Small infra~tructure in sensitive area 
• Reduced truck traffic (associated oil pipeline) 
it Handle large volumes 
it Extract liquids and monetize volumes 

Gas pipeline alternatives 
• Compressed Natural Gas (CNG) 

o 6-8 month lead time (same as pipeline) 
o Cannot handle larger volumes of gas 
o Requires: 

• Gas discharge faCilities 
• Compression at each well 
• High truck traffic for average well 

• Gas Injection 
o 6-12 month lead time (longer than pipeline) 
o Large field infrastructure in visually sensitive area 
o Requires: 

• Large CAPEX 
• Compression and gas plant in area 
• High risk of negative reservoir injectlvity 

• Other possible options 
• Electric generation 

o Requires Pipeline to move gas to transmission line 
• Lease use 

o Current production> 600 mcfld expected usage < 40 mcfld 
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BI9 Flat Area .9-Well Oil and Gas Exploration Project 
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Environmental Assessment 
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Bureau of Land Management 

Fidelity Exploration & Production Company Docket No. 2012-040 

Exhibit L 
Cause No. 196-43 



Table 2-7' Alternative C - Surface Disturbance 

'Short-term Interim Long-term 
F~cility Quantity disturbance reclamation disturbance 

(acres) (acres) (acres) 

Pipeline interconnect 
segment, Dead I-jorse 2,867fe()t 4.9 4.9 0 
Lateral 
Spring Canyon L.ateral 33,019 feet 56.9 56.9 0 

Extended Dead 
Horse Lateral al9ng Blue 44,099 feet 75.9 75.9 0 
Hills Road 

Gathering lines 1 
65,197feet, 112.3 112,3 Q 9 wells 

Well pads, access roads, 9 wells, 
CCU 13~1 and 19-2 shared 9 aCcess roads, 94.8 59.8 35.0 
facilities 1 tank battery 

145,182 feet, or 
Total 27.5 miles of 344.8 309.8 35.0 

pipelines 

Includes gathering line length along Minerai Bottom Road. 

2.5 Alternatives Considered, but Eliminated from Further 
Analysis 

The BLM considered a number of other alternatives to the ProposedAction to provide beneficial 

use for the associated natural gas that may be produced with the oil, reduce impacts to air 

quality from flaring, and reduce impacts to recreation~1 visitors from tr!Jck traffic, The 

alternatives that the BLM considered include: 

1. Pipeline installation to transport oil to a central storage facility and produced water to a 

disposal facility; 

2. Re-injecting natural gas for.enhanced oil recovery; 

3. Storing natural gas in a subsurface formation for future use; 

4. U,se of natural gas to generate electricity; 

5. Conversion of nat!Jral gas to liquids; and 

6. Conversion cif natural gas to compressed natural gas. 

As market conditions change and results of the production success of the proposed new wells 

become aVililable", the conclusions reached by the current analyses may warrant further review, 

and new opportunities may result. The rationale used by the BLM to exclude the following 

alternatives from detailed analysis at this time is described in the following sections. 

Big Flat Area 9-Well Oil and Gas Exploration Project 
Fidelity Exploration & Production Company 
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2.5.1 Oil arid/orProduced Water Transport by Pipeline 

The BlM analyzed transporting oil from the existing and proposed wells via pipeline to a 

centralized tank battery to reguce truck traffic vol!Jmes along SH 313, which is u,sed to access 

DHPSP and Canyonlands NP. 

Oil-carrying pipelines would likely be constructed belowground. High paraffin content is 

characteristic of oil produced from Cane Creek wells. In cold weather, pipelines would be more 

likely to plug because, the paraffin would solidify. The formation of solids in a pipeline would 

require frequent maintenance during the winter months to perform repairs. Truck traffic along 

SH 313 resulting from increased pipeline maintenance would offsetthe truck traffic that would 

be eliminated by pipelirie transport to a central storage facility. A system of aboveground oil 

pipelines would be more likely to plug in cold weather than oil in buried pipelines. 

Water production from proposed wells is expected to be insignificant because, to-date, none of 

the eight producing wells has produced water in sufficient quantities to consider transporting 

water through a pipeline. The combined water prodUction from the Cane Creek Unit wells in 

2009 was 4,987 barrels, or approximately 13.7 barrels per day. 

The use of a pipeline to transport oil to one or more centralized batteries would be functionally 

impaired by the presence of paraffin in the oil. The low volumes of water produced by Cane 

Creek wells do not warrant further consideration of constructing a water pipeline system. 

Therefore, this alternative would not meet the purpose and need for the Proposed Action at this 

time and was not analyzed further in this EA. 

2.S.2 Re-injection of Produced Natural Gas for Enhanced Oil 
Recovery 

In response to concerns about lack of providing useful disposition for the anticipated natura I gas 

that would be produce'd with oil, the BLM evaluated the possibility of re-injecting produced 

natural gas into the fracture system tapped by the long Canyon 1 well or the I<ane Springs 

Federal 25-19-34-1 for reservoir enhahcement. 

The BLM analyzed the following factors to evaluate the viability of natural gas re-injection for 

reservoir enhancement: 

• StruCtural integrity Of an injection well bore; 

• Pressures required for re-injection and ability to operate within the fracture prqpagation 

gradient; 

• Ability to maintain a rate of gas delivery sufficient to maintain a functional reservoir 

enhancement operation; 
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• Construction of a gas gathering system; and 

• Costs. 

D~c1ining oil production volumes suggest that reservoir enhancement thrpugh injection of 

natural gas may result in 'increased production of liquid hydrocarbons if the reservoir pressure is 

low enough to accept gas injected from the surface. Any candidate well will accept a finite 

volume of natural gas, though, and reservoir storage capacity is unknown. Fractured shales 

typically exhibit low permeability and porosity, approximately 2 percent. Gas volumes over the 

capacity of the reservoirwouldcontinue to be flared. Two candidate wells were identified, the 

Long Canyon 1 and the Kane Springs Federal 25-19-34-1 (Kane Springs 34-1). 

The Long Canyon 1 was drilled in 1962, has demonstrated declining production, and is located in 

the NW/4 Section 9, T26S-R20E. Because of the age of the Long Canyon 1 wellbore, its condition 

may not be mechanically suitable for gas injection. This well possibly lacks casing integrity and 

has known cement issues. In addition, use of the Long Canyon 1 for re-injedion would require 

resolution of legal/regulatory issues because it is located outside of the Cane Creek Unit and 

would need to be able to accept fluids from unit wells. 

The Kane Springs 34"1 I/Ifas drilled in 1993, has demonstrated declining production, and is 

located in the NE/4 Section 34, T2SS-R19E. Despite declining production, the Kane Springs 34-1, 

however, is still considered a successful producing well. In January 2010, the I<ane Springs 34-1 

produced 470 b~rrels of oil (UDOGM, 2010a). Gas injection would require shutting in 

production of this well while injection would take place. 

Reservoir enhancement through gas re-injection requires a constant volume of gas and a 

minimum rate of delivery for equipment to function properly. The machinery required to 

operate a gas injection system cannot operate on an irregular supply of gas. The Operator 

estimates that a sustainable production tate of at least 1,000 MCFD would be required to 

maintain enhanced reservoir pressures within the producing formation. Estimates of natural gas 

production from the exis~ing and proposed future wells indicate that 1,000 MCFD may be 

available during the initial five years of production only if all nine wells were productive, after 

which time gas volumes would not meet the 1,000 MCFD criteria. Because SO percent of the 

wells drilled in the project area have not been productive (BLM, 2005; See Section 1.2), 

estimates of future ,gas production based on historic rates of success indicate that 1,000 MCFD 

may be produced for less than three years. The Compressor required for gas injection would be 

designed for a limited capacity range to avoid frequent outages resulting from an inconsistent 

supply. A compressor with a limited capacity range may have difficulty maintaining the 

:;ubsurface pressures needed for enhanced recovery operations. A.~ustainable supply of natural 

gas necessary for functiona I equipment operation ca nnot be assured. 

Costs were estimated using a singie well as the site for injection, the Kane Springs 34-1. The 

Operator's preliminary cost estimates consisted of installing facilities at each producing 
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wellhead, a compressor specially built to specifications suitable to accommodate the pressure of 

pressures, and temporary surface pipelines to test the feasibility of reservoir enhancement. 

Each wellhead would require a' compressor to facilitate transport to a central bC!ttery located at 

the site of injection. A~ a minimum, a central battery would b,e equipped with a dehydrator, a 

filter, and a 350-HP (approximate) compressor to maintain 2,500 to 5,000 psig injection 

pressures. The Operator estimated that installation of temporary surface pipelines to the Kane 

Springs 34-1 would require approximately 40 miles of pipe if all proposed wells were connected 

into the gathering system. The estimated cost for the gathering system, one compressor, and 

gas proc,essing equipment is $1,700,000. If the testing period indicated that reservoir 

enhancement may be functional, the estimated additional cost for installation oflong-term poly 

pipelines range~ from approximately $920,800 to $1,732,000. The estimated additional cost for 

installation of long-term steel pipelines is substantially more and ranges from $5,500,000 on the 

surface to $9,500,000 underground. These costs do not include revenue lost as a result of 

shutting in the karie Springs 34-1. 

Wellbore integrity, injection rates, and suitability to generate enhanced recovery would need to 

bedetermin~q through testing a possible injection well. Functional operation of an enhanced 

recovery system would, however, be precluded by the lack of a ,consistent supply of natural gas 

at a rate that would allow successful re-injection for. reservoir enhancement. The cost of this 

alternative, in consideration of current commodity prices and projected gas volumes from the 

eXistin& and proposed wells would, at this time, result in a financially untenable position for the 

Operator. Therefore, this alternative would not meet the purpose and need for the Proposed 

Action and was not analyzed further in this EA. 

2.5.3 Storing Natural Gas in a Subsurface Formation for Future Use 

The BLM considered whether natural gas from the Cane Creek wells could be re-injected into a 

Mississippian formation for storage and future use. The Long Canyon 1 well was drilled to the 

Mississippian Leadville Formation, and a drillstem test was performed in August 1962 to 

determine whether the wellbore tapped a commercial hydrocarbon reservoir. The fluid sample 

that was obtained from a 40-foot interval iii the Leadville Formation consisted of water with 

small amounts of oil and 5 MMCFD of carbon dioxide (C02) and nitrogen (N 2). Analyses of other 

gas samples taken from wells in the Big Flat area consisted of greater than 70 percent N2 and 2 

to 3 percent CO2 (UGS, 1994). 

The presence of large quantities of these inert gases invalidates the use of this reservoir for 

storage of natural gas because dilution with the inert gases would effectively preclude use of the 

natural gas in the future. Therefore., the alternative would destroy the integrity of the natural 

gas resource, would not allow its future use as fuel, C!nd was notconsidered further. 
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The Operator would perform internal inspections of its faCilities to ensure that normal 

operations would be in compliance with the Onshore Orders, the Surface Use Plan of Operation 

contained in each APD, other rules and regulations that apply to the Proposed Action (See 

Sectipn 1.6), the Cane Creek Reclamation Plan, Operator-proposed commitments as con.tained 

in this EA (Section 2.2.6), and conditions that may result from approval of the Proposed Action. 

2.2.3.2 Oil Transportation 
Oil would b¢ transpqrted frpm the tanks on location by tanker trucks to a processirig facility 

located in Aneth, Utah. Oil production may range from 1,000 barrels per day (BPD) or more 

during initial production to a depleted rate of 30 BPD. Oil production from Cane Creek wells 

typically decliries during the siX months following initial production. Truck transport would 

diminish as production volumes decline from several truckloads per day per well, immediately 

~fter initial production, to several truckloads per day to transport oil from all producing wells. 

2.2.3.3 Produced Water Management 

Produced water not used for drilling operations would be transported by truck to the Kane 

Springs Unit 16-1 disposal well or another approved disposal facility. Trucks would access a well 

loc.CJtion on an as-needed basis, depending on the water quantitie.s protfuced. 

2.2.3.4 Gas Disposition 
In consideration of the lack of available viable options to provide useful disposition for produced 

natural gas, the Operator would flare limited quantities of the natural gas produced in 

association with the oil. The Operator would voluntarily flare np more than 1,200,000 cubic feet 

of gas daily if sustained over a 60-day period as measured by a 30-day average, from all existing 

and proposed Wells. The Operator would monitor the volumes of gas produced by all of the 

wells in the Cane Creek Unit and Big Flat vicinity to ensure that the 1,200 thousand cubic feet 

(MCF) daily volume flared would not be exceeded. The Operator would regulate the amount of 

gas it would flare by choking back its wells if this self-imposed criterion was exceeded. 

Throughout the life of the project, the Operator would work with the BUI/) to continually 

investigate the economic and technical viability of alternate options for gas disposition as each 

proposed Well is drilled a.nd other options b~come aVailable. 

2.2.3.5 Oil and Water Gathering Lines from the CCU 13-1 aml CCU 19-2 to a 
Shared Facility Location 
Liquids produced by the CCU 13-1 and CCU 19c2 would be transported by b.urled pipelines along 

proposed and existing access roads to a common facility location adjacent to the existing access 

road to the CCU 24-1. The location for the shared faCility waS chosen in cooperation with the 

BLM to minimize impacts to visual resources along SH 31~. For each well, two 4-inch pipelines 

buried in a single trench would be needed to accommodate the anticipated flow volumes. The 

liquids would be separated and temporarily stored i.i1 oil and water tanks at the facilities location 

before transport by truck (See Sections 2.2.3.2 and 2.2.3.3). 
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Sundry Number: 30849 API Well Number: 43019500090000 
FEDERAL APPROVAL OF THIS ACTION IS NECESSARY 

- -

STATE OF UTAH 
DEPARTMENT OF NAlURAL RESOURCES 

DIVISION OF OIL, GAS, AND MINING 

SUNDRY NOTICES AND REPORTS ON WELLS 

Do not use this form for proposals to drill neVi wells, significantly deepen existing wells below 
current bottom-hole depth, reenter plugged wells, or to drill horizontallaierals. Use APPLICATION 
FOR PERMIT TO DRILL form for such proposals . 

1. TYPE OF WELL 
Oil Well 

2. NAME OF OPERATOR: 
FIDELITY E&P COMPANY 

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
1700 Lincoln Street Ste 2800 , Denver, CO, 80203 720 931-6459 Ext 

4. LOCATION OF WELL 
FOOTAGES AT SURFACE: 

2194 FSL 2497 FWL 
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: 

Otr/Otr: NESW Section: 12 Township: 26 .0S Range: 19.0E Meridian: S 

11 . 

- -

FOHM9 i 

6.LEASE DESIGNATION AND SERIAL NUMBER: I 
UTU-68116 . _ I 

S. IF INDIAN, ALLOTTEE OR TRIBE NAME: ; 

i 

7.UNIT or CA AGREEMENT NAME: 
CANE CREEK i 
8. WELL NAME and NUMBER: 

I CANE CREEK UNIT 12-1 , 
9. API NUMI3ER: I 

43019500090000 I 
9. FIELD and POOL or WILDCAT: 

I BIG FLAT 

COUNTY: 

I GRAND , 
STATE: i 
UTAH I 

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA I 
TYPE OF SUBMISSION TYPE OF ACTION 

I 
I _. 

,f NOTICE OF INTENT 

o ACID[ZE o ALTER CASlflG D CASING REPAIR 

I 
Approximah dah Vlork will cf:llt: D CHANGE TO PREVIOUS PLANS o CHAHGE TUBING o CHAHG E VlElUIAME I 10/8/2012 o CHANGE WELL STATUS o COMLtJNGLE PRODUCING FORMATIONS o CONVERT WELL TYPE 

I o SUBSEQUENT REPORT o DEEP'" o FRACTURE TREAT o HEW COUSTRUCTION 
Date of Work Compltlion: 

o OPERATOR CHANGE o PLUG AND ABANDON o PlUGBAeK 

D SPUD REPORT 
o PRODUCTION START OR RESUME o RECLAMATION OF Well SITE o RECOMPlETE DIFFERENT FORMATION 

Oat. or Spud; o REPERFORATE CURRENT FORMATION o SIDETRACK TO REPAIR WEll o TEMPORARY ABAIIDOH 

o TUBING REPAIR ./ VEHT OR FLARE o WATER DISPOSAL 

o ORiLutlO REPORT o \'/ATER SHUTOFF D SI TA STATUS EXTEr~SION o APD EXTENSIQN 
ReporlOiltt: 

D \'iILOCAT WELL DETERMINATION o OTHER OTHER , I I 
- - - -

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly shoVi all pertinent details including datos, depths, volumes, etc. 

Fidelity Exploration and Production Company would like to request an Accepted by the 
extension to continue to flare this well while preparing for the next Utah Division of 

available flaring hearing on December, 5, 2012. As of October 15, Oil, Gas and Mining 

2012, the total amount of gas flared from the well is 14,707 MCF. Date: October 17,2012 
Fidelity estimates that an additional 30,380 MCF will be flared between 

C' \ 0 October 15, 2012 and December 5, 2012 for a total estimated flared By: ,1; , !L -y-of 
volume equal to 45,087 MCF priot to the hearing. Currently, there is no 

market for the sale of the gas production from the well . The nearest 
pipeline is approximately 30 miles distant. Fidelity continues to test the 

well by adjusting the choke size to find a maximum efficient rate of 
production. Fidelity feels that shutting in the well would cause reservoir 

damage. CONFIDENTIAL INFORMATION 

-. ~ 

I NAME (PLEASE PRINT) PHONE NUMBER TITLE 
Joy Gardner 720 956-5763 Sr. Engineering Tech I 
SIGNATURE DATE I N/A 10/8/2012 

-~ 

RECEIVED: Oct. 08, 2012 
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r rl 316U 5 '011. 
UNITED STATES FORM APPROVED (AugUSI2007) 

DEPARTMENT OFTHE INTERIOR OMil NO. ]004·0135 
, , BUREAU or LAND MANAGEMEN'T Expires: July 31,2010 

5. Lease :lenal No. 
SUNDRY NOTICES AND REPORTS ON WELLS UTU68116 

do 1101 use til is form for proposals to drill or to re-ellter all 
abandoned well_ Use foiril 3160-3 (APD) for such proposals. 6. If In~ian, Allonee or Tribc Nallle 

SUBMIT IN TRIPLICATe· Olller instructions on reverse side. 7. II Unil or CNAgreemenl, Name allwor NO. 
UTUOOOOOX 

I. rype Of Well H. 'ye.'! l!all\c 31~ !'1O. 

lEI Oil WelI o Gas Well OOlha CANE CREEK UNIT 12-1 

1,. ~~"'e 01 Operalor ConlaCI: J.9.X (~Ai DNER 
FIDELITY EXPL & PROD COMPANY E-Mail: joy.gardner@lidelilyepco.com 

'I. A!'l ~~eJII'I.o. 
43-019-50009-00-X1 

Ja. /~~OcLiNCOLN STREET, SUITE 2800 Ph: 720-956-5763 
I :lb. Phlln~ No.~(inCllI(le area CoUG) 1U. Fielllill!.~ YIlOI, or_'2'PlUrillmy 

UNDESIGNATED 
DENVER, CO 80203 

4. Local IOn 01 Well (F{ltl/tlg,', Sec., T., R., M., ilf SUlve)' D"J.cr;JlI;ol/) II. COilliI)' or ~arlS!l, and Slale 

Sec 12 T26S R19E NESW 2194FNL 2497FWL GRAND COUNTY, ur 

12. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA 

TYPE OF SURMTSSTON TYPE OF ACTION 

181 Notice of Intenl 

o Sll\J~eiJucnl Repol1 

o Acidize 

o Alter Casing 

o Casing Repnir 

o Deepen 

o Fracture Treat 

o New Cbns\ruclioli 

o Produclioll (Slari/Resume) 

o Reclatnatioll 

o Recomplete 

o Pinal Abandonmenl Notice o Change Plans o Plug and Abnndoll o Temporarily Abandon 

o Converllo Injeclion o Plug nack o Water Disposal 

Fidelity Exploration & Production Company requests permission tei set 2 400 bbl storage tanks 
lemporarily for use in our completions. The tanks location will be on the North Wesl corner of tl1e 
12-1 location. We will use Ihe tanks for slorage of KCL water. We will have secondary lined 
containment around the tanks. 

Jere I)' .ecrll )i t lal I lC lor~golllg IS !tw an corr~cl. 
Electronic Submission 11149970 veri Ii by Ihe 13LM Welllnlormalion Syslem 

For FIDELITY EXPL & PAOD OMPANY, senllo Ihe Moab 
Comll1itled to AFMSS for processing by M AlE MCGANN on 09117/2012 (12MM0196SE) 

Nnmc(Prilllcdll".llletl) JOY G/IRDNER Title AUTHORIZED REPRESENTATIVE 

Signalure (Eleclronic Submi"ion) Dale 09/13/2012 

THIS SPACE FOR FEDERAL OR STATE OFFICE USE 

o Water Shul-Off 

DWell Integrily 

181 Olhcr 

-1' ./ '/ .1 ll--I/) . 
~\]l(lTll\"~D):..... __ <2. t(·.:::~.r(':::;VC. {.1l' ~'(-::J./ ___ _ 
Conditipns of approval, if (ji'iy. are nl!ach~d . Approval of Ihis nfllice. docs nol wnrralll or 
cerlify Ilia! thG applicanl Ilolds it'gal or eqllilnhlc litlc 10 Ihose righls in Ihe slIhjccllease 
which would entitle Ih~ llpplicant 10 "",1dIlCI opcmlilllls Ih~rellll. 

1'itlc 
J 

Office I'Yl Y~I\0 6(' I (( ()-rft~L 
TiliG 18 U.S.C. Section 1001 and Tille 43 U.S.C. Section 1212. make it a crime for an)' person knlllvingly and wi II full)' 10 niakc 10 hny deparlmenl or agellc)' of th'c~ United 

Slalcs an)' f3lse, fiCliliol1S or frnlldlllcnl slnlemellts or representations as to ony mailer within ils jurisdiclion . 

.. BlM REVISED Ok BlM REVISED •• BlM REVISED" BlM REVISED •• BlM REVISED .. 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA TIER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORA TION & 

F I LED 
NOV 0 6 2012 

SECRETARY, BOARD OF 
()/L GAS & MtNING 

PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWV-! OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

NOTICE OF WITHDRAWAL OF 
COUNSEL 

Docket No. 2012-040 

Cause No. 196-43 

David P. Bolda, of and for Beatty & Wozniak, P.C., hereby gives notice of both his and 

the Firm's withdrawal as counsel for Fidelity Exploration & Production Company in this Cause. 

Respectfully submitted this 61h day of Nov em bel', 2012. 

8201.0043 

BEATTY & WOZNIAK, P.C. 

BY:222J?~ 
David P. Bolda 
7440 Creek Road, Suite 300 
Sandy, UT 84093 
Telephone: (801) 566-8446 
Facsimile: (801) 566-8447 
E-Mail: DBolda@bwenergylaw.com 



CERTIFICATE OF SERVICE 

I hereby certify that, on this 61h day of November, 2012, in addition to the original 
and fourteen copies hand delivered to the Board's Secretary, I caused a true and correct 
copy of the foregoing NOTICE OF WITHDRA WAL OF COUNSEL to be sent 
electronically to: 

Michael S. Johnson, Esq. 
Asst. Attorney General 
Utah Board of Oil, Gas and Mining 
1594 W. North Temple, Suite 300 
Salt Lake City, UT 84116 
E-mail: mikejohnson@utah.gov 

Steven F. Alder 
Asst. Attorney General 
Utah Division of Oil, Gas and Mining 
1594 W. North Temple, Suite 300 
Salt Lake City, UT 84116 
E-mail: stevealder@utah.gov 

David P. Bolda 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWY4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

NOTICE OF HEARING 

Docket No. 2012-040 

Cause No. 196-43 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, 
will conduct a hearing on WEDNESDAY, DECEMBER 5,2012, at 9:00 AM, or as soon 
thereafter as possible, in the auditorium of the Department of Natural Resources, 1594 West 
North Temple, Salt Lake City, Utah. 

The hearing will be conducted as a formal administrative adjudication in accordance with 
the rules of the Board as set forth in Utah Administrative Code R641 et seq. and as provided for 
in Utah Code Ann. § 40-6-1 et seq. and Utah Code Ann. § 63G-4-101 through 601. 

The purpose of the hearing will be for the Board to receive testimony and evidence 
regarding a Request for Agency Action that the Board enter an Order: 

1. Authorizing Fidelity or its successor(s) as operator of the Cane Creek Unit 12-1 
Well, located in the SWYt of Section 12, Township 26 South, Range 19 East, SLM, Grand 
County, Utah, to flare gas in excess of amounts currently allowed under Utah Admin. 
Code Rule R649-3-20(1.I), until construction of the pipeline to the Well is completed 
(estimated by July 1, 2013); provided, however, that if construction of the pipeline will 
not be completed by July 1,2013, Fidelity shall prepare and submit a written report to the 
Division by June 1,2013, or as soon as Fidelity becomes aware that construction will not 
be completed by July 1,2013, explaining the circumstances and when construction will 
be completed such that if the Division so determines, Fidelity shall reappear before the 
Board to submit additional evidence and testimony in conformance with Utah Admin. 
Code Rule R649-3-20(5) to reflect that the authorized flaring is still justified or that 
modification of the Order is instead required; and 



2. Providing for such other and further relief as may be just and equitable under the 
circumstances. 

Objections to the Request for Agency Action must be filed with the Secretary of the 
Board at the address listed below no later than November 21,2012. A party must file a timely 
written objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the 
State of Utah, or attorneys licensed to practice law in another jurisdiction which meet the rules 
of the Utah State Bar for practicing law before the Utah Courts. 

Persons interested in this matter may participate pursuant to the procedural rules of the 
Board. The Request for Agency Action, and any subsequent pleadings, may be inspected at the 
office of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call 
Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing date. 

DATED this 7th day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 

Board Secretary 
1594 West North Temple, Suite 1210 
Salt Lake City, Utah 84116 
(801) 538-5277 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy ofthe foregoing NOTICE OF 
HEARING for Docket No. 2012-040, Cause No. 196-43 to be mailed via E-Mail, and First 
Class Mail, with postage prepaid, this 8th day of November, 2012, to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal 
Services, PLLC 
Attorney for Petitioner 
7090 Union Park Avenue, Suite 420 
Salt Lake City, UT 84047 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Fidelity Exploration & Production 
Company 
Attention: Joel Schulz, Landman 
1700 Lincoln St., Suite 2800 
Denver, CO 80203 

Long Canyon, LLC 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Exxon Mobil Corporation 
Attn: Land Department 
P. O. Box 4358 
Houston, TX 77252-2180 

3 

Hugh E. Harvey, Jr. 
2142 S Holland Street 
Lakewood, CO 80227-2269 

Aspect Resources, LLC 
Attn: Land Dept. 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Robert P. Jornayvaz, III 
1506 Cottonwood Lane 
Greenwood Village, CO 80121-1227 

QEP Energy Company 
Attn: Jennifer Bates 
1050 17th St., Ste 500 
Denver, CO 80265 

Bureau of Land Management 
Moab Field Office 
Attn: Rock Smith 
82 East Dogwood 
Moab, UT 84532 

Hexad Oil Company 
203 W. Wall Street, Suite 1001 
Midland, TX 79791 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger Bankert 
440 West 200 South, Suite 500 
P.O. Box 45155 
Salt Lake City, UT 84101 



Drawbridge Special Opportunities Fund LP 
1345 Ave of the Americas 46th Floor 
New York NY 10105 

D B Zwim Special Opportunities Fund LP 
1345 6th Ave 29th Floor 
New York NY 10105 

4 

Petrus Fund LP 
PO Box 269014 
Plano TX 75026 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-039, Cause No. 139-98 to be PUBLISHED in the following 
newspapers on the following days: 

November 11,2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 

November 15,2012: 
The Times-Independent, a newspaper of general circulation in Emery, Grand, and 
San Juan Counties. 
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F I LED 
.; 

DEC 0 3 2012 
SECRETARY, BOARD OF 

OIL, GAS' MrNING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWY4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

MOTION FOR LEAVE TO 
SUBSTITUTE AND REPLACE 

EXHIBIT "0" 

Docket No. 2012-040 

Cause No. 196-43 

COMES NOW, Fidelity Exploration & Production Company ("Fidelity"), acting 

by and through its attorneys, MacDonald & Miller Mineral Legal Services, PLLC, and 

pursuant to Utah Admin. Code Rule R641-105-300, and hereby requests the Board of Oil, 

Gas and Mining (the "Board") for leave to substitute and replace Exhibit "0" filed as pal1 

of Fidelity'S Exhibits on November 5, 2012, with the Replacement Exhibit "0" attached 

hereto and by this reference incorporated herein. The attached Replacement Exhibit "0" 

is the correct BLM form Sundry Notice, reflecting the Agency's approval to flare through 

to December 5, 2012, the date of the hearing on the captioned cause, referenced in the 

Exhibits Pleading. The Exhibit "0" originally filed was a BLM form Sundry Notice 

unrelated to the flaring authorization and was inadvertently el1'0neously submitted. Since 

the Exhibit was correctly identified in the Exhibits Pleading but the wrong Sundry Notice 



actually submitted, no undue prejudice should arise from this Motion and the granting 

thereof. 

Exhibits filed later than 30 days before the scheduled hearing date may be allowed 

by the Board upon good cause shown (see Utah Admin. Code Rule R641-105-500). The 

hearing on this matter is scheduled for this Wednesday, December 5, 2012. At this time, 

there are no adverse parties or any other parties that have made an appearance in this 

matter. As a consequence, and for the reasons outlined above, Fidelity respectfully 

requests this Motion for Leave be granted and the attached Replacement Exhibit "0" be 

substituted for and replace the original of said Exhibit currently on file in this Cause. 

Respectfully submitted this 3rd day of December, 2012. 

1050.01 

MACDONALD & MILLER MINERAL LEGAL 
SERVICES, PLLC 

( 

'-'=-y: -;L t: 4~C:/ /.: L ( 'i 
'ederick M. MacDonald 

Attomeys for Petitioner Fidelity Exploration & 
Production Company 
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Form 3160-5 
/ (t.ilgUbl 2007) 

. IYI1CQ e 

{' "ED STATES 
DEPARTIv. .T OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

SUNDRY NOTICES AND REPORTS ON WELLS 
Do not use this form for proposals to drill or to re-enter an 

abandoned well. Use form 3160-3 (APO) for such proposals. 

SUBMIT IN TRIPLICA TE - Other instructions on reverse side . 

181 Oil Well 0 Gas Well 0 Other 
2, Name 01 r eralor 

FIDELITY EXPL & PROD COMPANY 

3n_ rc..~~ 

1700 LINCOLN STREET, SUITE 2800 
DENVER, CO 80203 

FORM APPROVED 
OMB NO. 1004-0135 
I!xpi res: July 31,2010 

Sec 12 T26S R19E NESW 2194FNL 2497FWL GRAND COUNTY, UT 

12. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA 

TYPE OF SUBMISSION TYPE OF ACTION 

181 Notice of Intent 

o Subsequent Report 

o Acidize 

o Alter Casing 

o Casing Repair 

o Deepen 

o Fracture Treat 

o New Construction 

o Production (StartlResume) 

o Reclamation 

o Recomplete 

o Final Abandonment Notice o Change Plans o Plug and Abandon o Temporarily Abandon 

o Convert to Injection o Plug Back o Water Disposal 

Fidelity Exploration and Production Company would like to request an extension to continue to flare 
this well while prepal'ing for the next available hearing on December 5, 2012. There are no 
pipelines or other al ternatives at Il1ls lime and Fidelity feels that shutting in the well could 
damage the reservoir. 

lore lj' eel't Iy I lid l ie lorego llg s [Ill!! 8n correci. 
Electronic Submission #153866 varili by the BLM Welliniormation System 

For FIDELITY EXPL & PROD OMPANY, sent to the Moab 
Committed to AFMSS for processing by M RIE MCGANN on 10/09/2012 (13MM0209SE) 

Name (Pl'illledfTyped) JOY GARDNER Title AUTHORIZED REPRE~ENTATIVE 

Signature (Electronic Submission) Dale 10108/2012 

THIS SPACE FOR FEDERAL OR STATE OFFICE USE 

..!pproved By_ It: }t':} ~ _b-J:" _ _ _ _ _ _ 
Condilions of nJl I) r~l , if nny, 6rt .otlilchcd. Appro\'nl of Ihls noliw does no! waJTanl or 
certify lhallhe appJic~nl holds Jegul or cCJ lIl lablc /1 11 13 io Ihose r1ghls in Ihe suhjecllease 
which would entitle Ihe aplJricantlo C(mdllcl opemlions Ih erel'll]. Office 

o Water Shut-Off 

o Well Integrity 

IRI Other 
Venting and/or Flari 
ng 

Til l ~ IS U.S.C. Section 1001 lind TIlle 43 U.S.C. Seclion 1212, make it a crime for any persoll knuwingly nnd wl1lfully 10 Illnkc to any depnrtment or agency uf Ihe Unitcu 
Slales any false, fictilious or Fraudulent statements or represenlations as to any mailer wilhin ils jurlsdiclion. 

EXHIBIT 
,\ e, 
o 



Temporary Authorization to Flare Gas 

Fidelity E&P Company 

Cane Creek Unit 12-1 

Lease UTU68116 

Cane Creek Unit (UTU80000X) 

Section 12 T26S, R19E 

Grand County, Utah 

The flaring of gas from wells on federal leases is subject to the provisions of Notice to Lessees and 

Operators of Onshore Federal and Indian Oil and Gas Leases ·4A (NTL-4A). This well is considered to be 

an oil well, rather than a gas well, based on the economic and energy value of the oil produced as 

compared to that of the gas. 

CONDITIONS OF APPROVAL 

1. You are authorized to flare produced gas, royalty-free, from the referenced well through 

December 5, 2012. 

2. The produced natural gas must be flared rather than vented. 

3. The gas must be flared in a bermed and fenced flare pit designed to minimize the visibility of the 

flare and the possibility of ignition outside the pit. 

4. The flare pit must be equipped with an automatic ignition device. 

s. All produced natural gas must be reported to the Office of Natural Resources Revenue (ONRR) 

on Oil and Gas Operations Reports (OGORs). All natural gas that is flared must be measured in 

accordance with Onshore Oil and Gas Order No.5, and reported on OGORs as disposition 21 

"Flared/Vented Oil Well Gas." All natural gas that is beneficially-used may either be measured 

or estimated, and must be reported on OGORs as disposition 20 "Used on Lease/Agreement." 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SW!f4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

ORDER GRANTING LEAVE TO 
SUBSTITUTE AND REPLACE 

EXHIBIT "0" 

Docket No. 2012-040 

Cause No. 196-43 

The Board of Oil, Gas and Mining, having fully considered Fidelity Exploration & 

Production Company's Motion for Leave to Substitute imd Replace Exhibit filed on 

December 3, 2012, and finding good cause therefore, hereby grants said Motion and 

authorizes the substitution and replacement of the Replacement Exhibit "0" attached to 

the Motion for the original of said Exhibit currently on file in this Cause. 

For all purposes, the Chairman' s signature on a faxed copy of this Order shall be 

deemed the equivalent of a signed original. 

DATED this _ day of December, 2012. 

STATE OF UTAH 
BOARD OF-OIL, GAS AND MINING 

By: 
James T. Jensen, Chairman 

1050.01 



CERTIFICATE OF SERVICE 

The undersigned certifies that he caused true and COlTect copies of the foregoing 
Motion For and attached Proposed Order Granting Leave to Substitute and Replace 
Exhibit to be electronically served and mailed, properly addressed and postage pre-paid, 
to each of the following parties this 3rd day of December, 2012: 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger L. Bankert 
Chief-Branch of Fluid Minerals 
P.O. Box 45155 
Salt Lake City, UT 84145-0155 
E-Mail: rbankert@blm.gov 

.mcoutha@blm.gov 

United States of America 
Bureau of Land Management 
Moab Field Office 
Attn: Eric Jones 
82 East Dogwood 
Moab, UT 84532 
E-Mail: ejones@blm.gov 

1050.01 

~ yfederick M. MacDonald 
{ 
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F I LED 
DEC 0 3 2012 

SECRETARY, BOARD OF 
OIL, GAS I MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NA1'URAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 
ACTION OF FIDELITY EXPLORATION & 
PRODUCTION COMPANY FOR AN ORDER 
AUTHORIZING THE FLARING OF GAS IN BXCaSS 
OF THE AMOUNTS ALLOWED UNDER UTAH 
ADMIN. CODE RULE R649·3~20(1.l) FROM THE 
CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SWII4 OF SECTtoN 12, TOWNSHIP 26 SOUTH, 
RANGE 19 EAST" SLM, GRAND COUNTY! UTAH 

ORDER GRANTING LEAVE TO 
SUBSTITUTE AND REPLACE 

EXHIBIT "0" 

Docket No. 2012-040 

Cause No. 196-43 

The Board of Oi1~ Gas and Mining, having fully considered Fidelity Exploration & 

Production Company's Motion for Leave to Substitute and Replace Exhibit filed on 

December 3, 2012, and finding good cause therefore, hereby gr~l1ts said Motion and 

authorizes the substitution and replacement of the Replacement Exhibit "0" attached to 

the Motion for the original of said Exhibit current1y on me in this Cause, 

FOl' all purposes, the Chairman'S signature on a faxed copy of this Order shall be 

deemed the equivalent ;!J signed original. 

DATED thjs 7 day ofDecembel\ 2012. 

STATE OF UTAH 
BOARD OF;OIL~ GAS AND MINING 

By: 

1050.01 



CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing ORDER 
GRANTING LEAVE TO SUBSTITUTE AND REPLACE EXHIBIT "0" for Docket No. 
2012-040, Cause No. 196-43 to be mailed via E-Mail, and First Class Mail, with postage prepaid, 
this 4th day of December, 2012, to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal 
Services, PLLC 
Attorney for Petitioner 
7090 Union Park Avenue, Suite 420 
Salt Lake City, UT 84047 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Fidelity Exploration & Production 
Company 
Attention: Joel Schulz, Landman 
1700 Lincoln St., Suite 2800 
Denver, CO 80203 

Long Canyon, LLC 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Exxon Mobil Corporation 
Attn: Land Department 
P. O. Box 4358 
Houston, TX 77252-2180 

2 

Hugh E. Harvey, Jr. 
2142 S Holland Street 
Lakewood, CO 80227-2269 

Aspect Resources, LLC 
Attn: Land Dept. 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Robert P. Jornayvaz, III 
1506 Cottonwood Lane 
Greenwood Village, CO 80121-1227 

QEP Energy Company 
Attn: Jennifer Bates 
1050 17th St., Ste 500 
Denver, CO 80265 

Bureau of Land Management 
Moab Field Office 
Attn: Rock Smith 
82 East Dogwood 
Moab, UT 84532 

Hexad Oil Company 
203 W. Wall Street, Suite 1001 
Midland, TX 79791 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger Bankert 
440 West 200 South, Suite 500 
P.O. Box 45155 
Salt Lake City, UT 84101 



Drawbridge Special Opportunities Fund LP 
1345 Ave of the Americas 46th Floor 
New York NY 10105 

D B Zwim Special Opportunities Fund LP 
1345 6th Ave 29th Floor 
New York NY 10105 
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Petrus Fund LP 
PO Box 269014 
Plano TX 75026 



United States DCllartJnent of th'1 Interior 
.. ~ '. /"' 

BREAU OF LAND MANAQ~~NT · ~/ . 
Moab Field Oftlce " 0,. f' ... '} 

IN REPLY REFER TO: 

3160 
Cane Creek Unit, UTU80000X 
(UTY012) 

Mr. Joel Schultz 

82 ElIsl1)ogwood .. I J I;· 117. 
Moab UIII·h 84532 . 39 

!~OV 29 2012 

Fidelity Exploration & Production Company 
1700 Lincoln Street, Suite 2800 

F I LED Denver, COIOflido 80203 

Re: Natural Gas Flaring 
Cane Creek Unit 
Grand and San Juan Counties, Utah 

Dear Mr. Schultz: 

DEC 0 5 2012 
SECRETARY, BOARD OF 

OIL, GAS & MINING 

Thank you for your letter dated October 25 , 2012, in which you described Fidelity's ncar-term plans to 
construct a pipeline to transport natural gas from the Cane Creek Unit to market. We recognize the 
positive effects that a gas pipeline would have on energy production, royalty revenue, air quality and 
night sky visibility, and as such, we support Fidelity's eHort to make this significant operational 
improvement. 

As you are aware, gas flaring on Federal leases is subject to the provisions of Notice to Lessees and 
Operators of Onshore Federal and Indian Oil and Gas Leases 4A (NTL-4A). Under this rule, flaring of 
natural gas call be authorized when the operator has submitted an "action plan that will eliminate venting 
or flaring of the gas within 1 year from the date of application." 

Your leller of application, with the included pipeline completion timetable, constitutes Fidelity's 
commitment to an "action plan" as envisioned in NTL-4A. Therefore, under the authority of NTL-4A, 
Part IV.B.(2), Fidelity is authorized to flare the volume of natural gas necessary to continue production 
operations. The authorization is effective today amI shall continue to July 1,2013, the anticipated date of 
pipeline completion. 

Gas flaring that has occurred to this point has been authorized on an individual well basis as each well 
was completed and began production. The environmental assessment (EA) under which the current 
drilling program was analyzed, anticipated a maximum gas flaring rate of 1.2 million cubic feet of gas per 
day (1.2 MMcfg/d), a rate proposed by Fidelity. It is important to distinguish that this rate was part of the 
proposed action, lind was not a limit developed in the NEPA process based on a resource impact. 

Rather, the 1.2 MMcfg/d maximum flaring rate was used as an assumption in the NEPA analysis, and, 
lacking a means t.o market the natural gas, it was further assumed that gas would be flared into the future. 



Whereas, the action plan you have offered would essentially eliminate tlaring during production 
operations, and would reduce anticipated long-term flaring below the level anticipated in the EA. 

For the reasons mentioned above, the BLM wiII not necessarily limit Fidelity to a maximum flaring 

volume of 1.2 MMcfg/d. However, if at any point in the future we determine that it is in the interest of 

resource protection or regulatory compliance to establish a maximum flared gas volume, the BLM 

reserves the right to establish slIch a threshold after nrst giving the operator at least 30 days advance 

notice of the decision and the opportunity to comment and/or request a review by the State Director. 

Therefore, I approve your October 25, 2012 letter of application, as your action plan under NTL-4A for 
eliminating the flaring of natural gas from oil wells in the Cane Creek Unit and greater Big Flat area. 

Should you have any questions, please contact Eric Jones of this office at 435-259-2117 . 

Sincerely 
, lsI J'effray R. smith 

Field Manager 

cc: State of Utah, Division of Oil, Gas and Mining, Dustin Doucet 
Utah State Office, lIT -922, A. McKee, M. Coulthard 

EJones:mm: 11/27/12 



F I LED 
JAN 1 6 2013 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEP ARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MA ITER OF THE REQUEST FOR AGENCY 

ACTION OF FIDELITY EXPLORA TION & 
PRODUCTION COMPANY FOR AN ORDER 

AUTHORIZING THE FLARING OF GAS IN EXCESS 

OF THE AMOUNTS ALLOWED UNDER UTAH 

ADMIN. CODE RULE R649-3-20(1.1) FROM THE 

CANE CREEK UNIT 12-1 WELL LOCATED IN THE 

SW'i4 OF SECTION 12, TOWNSHIP 26 SOUTH, 

RANGE 19 EAST, SLM, GRAND COUNTY, UTAH 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW AND 

ORDER 

Docket No. 2012-040 

Cause No. 196-43 

This Cause came on for hearing before the Utah Board of Oil, Gas and Mining 

(the "Board") on Wednesday, December 5, 2012, at approximately 1:00 p.m., in the 

Auditorium of the Utah Department of Natural Resources Building in Salt Lake City. 

The following Board members were present and participated at the hearing: Chairman 

James T. Jensen, Jake Y. Harouny, Jean Semborski, Ruland J. Gill, Jr., Kelly L. Payne 

and Carl F. Kendel. Board member Chris D. Hansen was unable to attend and 

participate. The Board was represented by Michael S. Johnson, Esq., Assistant Attorney 

General. 

Testifying on behalf of Petitioner Fidelity Exploration & Production Company 

("Fidelity") were Joel G. Schulz - Landman, and Robert Sencenbaugh - Asset 

ManagerlProduction Engineer. Said witnesses were recognized by the Board as experts 

in petroleum land management and petroleum engineering, respectively, for purposes of 



this Cause. Frederick M. MacDonald, Esq., of and for MacDonald & Miller Mineral 

Legal Services, PLLC, appeared as attorney for Fidelity. 

The Division of Oil, Gas and Mining (the "Division") did not file a staff 

memorandum in this Cause but nevertheless participated in the hearing. Cameron 

Johnson, Esq., Assistant Attorney General, appeared as attorney for, and, with the 

Board's permission, Dustin Doucet, Petroleum Engineer, asked questions on behalf of the 

Division. Mr. Johnson made a statement expressing the Division's support for the 

granting of Fidelity's Request for Agency Action dated October 15, 2012 (the 

"Request"), as conformed to the testimony and other evidence provided at the hearing. 

At the conclusion of Fidelity's and the Division's presentations-in-chief, Michael 

Coulthard, Petroleum Engineer, Utah State Office of the Bureau of Land Management 

(the "BLM"), in representation of the Moab BLM District Office, was sworn in as a 

witness and testified, even though no objection, response or appearance had been timely 

filed or made by the BLM. He expressed that the BLM had no objection to the granting 

of this Request given the BLM's recent approval of flaring in the Cane Creek Unit until 

July 1, 2013 based on the construction of a pipeline, in accordance with a BLM Letter 

dated November 29,2012. 

No other party filed a response to the Request and no other party appeared or 

participated at the hearing. 
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The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following findings of fact, conclusions of law and order in this Cause. 

FINDINGS OF FACT 

1. Fidelity is a Delaware corporation in good standing with its principal place 

of business in Denver, Colorado. It is a wholly-owned subsidiary of Montana-Dakota 

Utilities. Fidelity is duly qualified to conduct business in the State of Utah, and is fully 

and appropriately bonded with all relevant Federal and State of Utah agencies. 

2. The oil and gas underlying the SW'i'4 of captioned Section 12 are Federally 

owned and subject to the terms of Federal Oil and Gas Lease UTU-68116, and are fully 

committed to the Cane Creek Federal Exploratory Unit (the "Unit"). Fidelity serves as 

operator of the Unit. 

3. Pursuant to the terms of the governing Unit and Unit Operating Agreements 

and to an application for permit to drill, Fidelity spud the CCU 12-1 Well (the "Well") on 

April 22, 2012, at a surface location 2,194 feet FSL and 2,497 feet FWL in the NE'i'4SW'i'4 

of Section 12, and completed the Well as a producing oil well on September 10, 2012, 

with producing intervals in the "Cane Creek" clastic of the Paradox formation. The BLM 

has determined the Well to be capable of producing "Unitized Substances in Paying 

Quantities," as that phrase is defined in the governing Unit Agreement, and Fidelity and 

3 



the BLM have tentatively agreed on the resulting expansion of the relevant existing Unit 

participating area. 

4. The Well is located on remote Federally owned surface lands with the 

nearest permanent residents approximately fourteen (14) miles away. 

5. Under the terms of the Environmental Assessment dated July of 2011, 

which has been established for the Unit and approved by the BLM, Fidelity voluntarily 

agreed to not exceed a flaring limit of 1.2 MMCFD, without additional approval from the 

BLM. The amount of gas currently being flared from the Unit, including that being 

flared from the Well, is significantly less than that amount (approx. 760 MCFPD; 559 

MCFPD from the Well). In the November 29, 2012 Letter aforementioned, the BLM 

authorized Fidelity to flare the volume of natural gas "necessary to continue production 

operations," which is not necessarily limited to just 1.2 MMCFD, through to July 1, 

2013. 

6. Production tests for the Well were run in accordance with the Division and 

BLM administrative approvals. The Well was flowing at 1,549 BOPD and 620 MCFDP 

at an average flowing pressure of 3,044 psi at the test date of October 14, 2012. As of 

November 29,2012, the Well was flowing at 1,527.17 BOPD and 559 MCFPD (based on 

actual metering). 
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7. Chemical analysis reflect that the Well is producing gas comprised of 

primarily methane, ethane and propane, with no hydrogen sulfide (H2S) and very little 

carbon dioxide (C02), 

8. Fidelity has represented that, based on current data and results, it plans to 

construct an approximately 30-mile pipeline to transport the gas produced from the Cane 

Creek Unit. Fidelity estimates that the pipeline will be completed and in service on or 

around July 1,2013. 

9. Under the terms of the governing Unit Agreement, Fidelity must continue 

to drill at least two (2) wells outside of an existing Unit participating area in order to 

prevent Unit contraction. In addition, in order to continue testing and producing the 

Well, and to avoid potential skin damage to the Well that Fidelity believes will result if 

the Well is shut-in, Fidelity must flare in excess of the amounts allowed under Utah 

Admin. Code Rule R649-3-20(1.1) until said pipeline is constructed. Fidelity estimates 

that 128 MMCF will be flared from the Well through to July 1,2013 based on the current 

rates. 

10. Based on exhibits admitted into evidence and testimony received, 

construction of the pipeline is the only economic and practical option to deal with the 

produced gas, and Fidelity's commitment to build said pipeline reflects its good faith and 

due diligence. 
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11. Fidelity represented that it has already secured rights-of-ways for the entire 

length of the planned pipeline route. However, as a consequence of concerns in part 

raised by the BLM based on completed engineering studies and resulting in route 

changes, an amendment to the Rights-of-Way has been submitted by Fidelity and is 

pending approval by the BLM. Fidelity is continuing its efforts to secure the necessary 

pipe for the project. Fidelity has represented that there is nothing known at this time 

which would delay or extend the July 1,2013 projected completion date. 

12. A copy of the Request was mailed, postage pre-paid, and properly 

addressed to all mineral, leasehold and production interest owners in Lease UTU-68116, 

including the Unit Participating Area expansion area for the Well, to which Fidelity and 

the BLM have tentatively agreed, to their last addresses disclosed by the appropriate 

Federal and Grand County realty records, and to the Utah State and Moab Field Offices 

oftheBLM. 

13. Notice of the filing of the Request and of the hearing thereon was duly 

published in the Salt Lake Tribune and the Deseret Morning News on November 11, 

2012 and the Moab Times-Independent on November 13,2012. 

14. The vote of the Board members present and participating in the hearing on 

this Cause was unanimous (6-0) in favor of granting the Request, with the stipulation by 

Fidelity and the Division that no more than 18,000 MCFPM (based on an average of 600 

6 



MCFPD) of gas be flared from the Well and with a set authorization termination date of 

June 30, 2013. 

CONCLUSIONS OF LAW 

1. The Board has jurisdiction over all matters covered by the Request and all 

interested parties therein, and has the power and authority to render the order herein set 

forth pursuant to Utah Code Ann. §§40-6-5(3)(f) and Utah Admin. Code Rule R649-3-

20(5). 

2. Fidelity has satisfied the requirements set forth in Utah Admin. Code Rule 

R649-3-20(5) for granting its Request as stipulated to by Fidelity and the Division and 

presented to the Board. 

3. The terms and conditions of flaring beyond the limits authorized under 

Utah Admin. Code Rule R649-3-20(1.1) for the Well are fair, just and reasonable under 

the circumstances and will not result in waste. 

4. Fidelity has sustained its burden of proof, demonstrated good cause, and 

satisfied all legal requirements for the granting of the Request as ordered below. 

ORDER 

Based upon the Request, testimony and evidence submitted, and the findings of 

fact and conclusions of law stated above, the Board hereby orders: 
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1. The Request in this cause, as conformed to the testimony and other 

evidence provided at the hearing, and as stipulated to by Fidelity and the Division and 

presented to the Board, is granted. 

2. Fidelity is hereby authorized to flare from the CCU 12-1 Well until June 

30, 2013; provided, that the aggregate volume of gas so flared from the Well may not 

exceed 18,000 MCFPM (based on an average 600 MCFPD) for the authorized period. 

3. Pursuant to Utah Admin. Code Rules R641 and Utah Code Ann. §63G-4-

204 to 208, the Board has considered and decided this matter as a formal adjudication. 

4. This Order is based exclusively on evidence of record in the adjudicative 

proceeding or on facts officially noted, and constitutes the signed written order stating the 

Board's decision and the reasons for the decision, all as required by the Administrative 

Procedures Act, Utah Code Ann. §63G-4-208 and Utah Administrative Code Rule R641-

109. 

5. Notice re: Right to Seek Judicial Review by the Utah Supreme Court or to 

Request Board Reconsideration: As required by Utah Code Ann. §63G-4-208( e) - (g), 

the Board hereby notifies all parties in interest that they have the right to seek judicial 

review of this final Board Order in this formal adjudication by filing a timely appeal with 

the Utah Supreme Court within 30 days after the date that this Order issued. Utah Code 

Ann. §§63G-4-401(3)(a) and 403. As an alternative to seeking immediate judicial 
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review, and not as a prerequisite to seeking judicial review, the Board also hereby notifies 

parties that they may elect to request that the Board reconsider this Order, which 

constitutes a final agency action of the Board. Utah Code Ann. §630-4-302, entitled, 

"Agency Review - Reconsideration," states: 

(l)(a) Within 20 days after the date that an order is issued for which review 
by the agency or by a superior agency under Section 630-4-301 is 
unavailable, and if the order would otherwise constitute final agency action, 
any party may file a written request for reconsideration with the agency, 
stating the specific grounds upon which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is not a 
prerequisite for seeking judicial review of the order. 

(2) The request for reconsideration shall be filed with the agency and one 
copy shall be sent by mail to each party by the person making the request. 

(3)(a) The agency head, or a person designated for that purpose, shall issue 
a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does not 
issue an order within 20 days after the filing of the request, the request for 
reconsideration shall be considered to be denied. 

Id. The Board also hereby notifies the parties that Utah Admin. Code Rule R641-11 0-

100, which is part of a group of Board rules entitled, "Rehearing and Modification of 

Existing Orders," states: 

Any person affected by a final order or decision of the Board may file a 
petition for rehearing. Unless otherwise provided, a petition for rehearing 
must be filed no later than the 10th day of the month following the date of 
signing of the final order or decision for which the rehearing is sought. A 
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copy of such petition will be served on each other party to the proceeding 
no later than the 15th day of the month. 

ld. See Utah Admin. Code Rule R641-11 0-200 for the required contents of a petition for 

Rehearing. If there is any conflict between the deadline in Utah Code Ann. §63G-4-302 

and the deadline in Utah Admin. Code Rule R641-11 0-1 00 for moving to rehear this 

matter, the Board hereby rules that the later of the two deadlines shall be available to any 

party moving to rehear this matter. If the Board later denies a timely petition for 

rehearing, the party may still seek judicial review of the Order by perfecting a timely 

appeal with the Utah Supreme Court within 30 days thereafter. 

6. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this Cause, except to the extent said jurisdiction may be divested by the 

filing of a timely appeal to seek judicial review of this order by the Utah Supreme Couti. 

7. For all purposes, the Chairman's signature on a faxed copy of this Order 

shall be deemed the equivalent of a ~~~ '( 

DATED this J (::, day of l)eeember, "2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 

1050.01 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing FINDINGS OF 
FACT, CONCLUSIONS OF LAW AND ORDER for Docket No. 2012-040, Cause No. 196-
43 to be mailed via E-Mail.andFirstClassMail.withpostageprepaid.this 16th day of January, 
2013, to the following: 

Frederick M. MacDonald 
MacDonald & Miller Mineral Legal 
Services, PLLC 
Attorney for Petitioner 
7090 Union Park Avenue, Suite 420 
Salt Lake City, UT 84047 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Fidelity Exploration & Production 
Company 
Attention: Joel Schulz, Landman 
1700 Lincoln St., Suite 2800 
Denver, CO 80203 

Long Canyon, LLC 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Exxon Mobil Corporation 
Attn: Land Department 
P. O. Box 4358 
Houston, TX 77252-2180 
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Hugh E. Harvey, Jr. 
2142 S Holland Street 
Lakewood, CO 80227-2269 

Aspect Resources, LLC 
Attn: Land Dept. 
1775 Sherman St., Suite 2400 
Denver, CO 80203 

Robert P. Jornayvaz, III 
1506 Cottonwood Lane 
Greenwood Village, CO 80121-1227 

QEP Energy Company 
Attn: Jennifer Bates 
1050 17th St., Ste 500 
Denver, CO 80265 

Bureau of Land Management 
Moab Field Office 
Attn: Rock Smith 
82 East Dogwood 
Moab, UT 84532 

Hexad Oil Company 
203 W. Wall Street, Suite 1001 
Midland, TX 79791 

United States of America 
Bureau of Land Management 
Utah State Office 
Attn: Roger Bankert 
440 West 200 South, Suite 500 
P.O. Box 45155 
Salt Lake City, UT 84101 



Drawbridge Special Opportunities Fund LP 
1345 Ave of the Americas 46th Floor 
New York NY 10105 

D B Zwim Special Opportunities Fund LP 
1345 6th Ave 29th Floor 
New York NY 10105 
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Petrus Fund LP 
PO Box 269014 
Plano TX 75026 



December 5, 2012 

AGENDA #7 
 
 

Docket No. 2012-042 Cause No. 139-99 – In the 
Matter of the Request for Agency Action of 
NEWFIELD PRODUCTION COMPANY for an Order 
pooling all Interests in three drilling units established 
by the Board's Orders entered in Causes Nos. 131-
51 and 139-90 in Sections 2 and 8, Township 3 
South, Range 1 West, and Section 21, Township 3 
South, Range 2 West, U.S.M., Duchesne and Uintah 
Counties, Utah. 
 



BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 

F I LED 
OCT 1 5 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 

REQUEST FOR 
AGENCY ACTION 

INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-S1 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

Docket No. 2012-
Cause No. 

NEWFIELD PRODUCTION COMPANY, by and through its undersigned 

attorneys, and pursuant to Utah Code Ann. §§ 40-6-5 and 40-6-6.5, petitions the Board of Oil, Gas 

and Mining (the "Board") for an order pooling all of the interests within three of the sectional 

drilling units established and/or modified by the Board's Orders entered in Causes Nos. 131-51 and 

139-90, such drilling units comprising all of Sections 2 and 8, Township 3 South, Range 1 West, 

and Section 21, Township 3 South, Range 2 West, U.S.M., Duchesne and Uintah Counties, Utah 

(hereinafter the "Subject Lands"). 

In support of its Request for Agency Action ("Request"), Newfield Production 

Company states and represents as follows: 

1. Newfield Production Company ("Newfield") is a Texas corporation in good 

standing, having its principal place of business for its Rocky Mountain operations in Denver, 

Colorado. Newfield is qualified to do and is doing business in Utah. 

JULIECARTER
Typewritten Text
042
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139-99



2. The Board has jurisdiction of the parties and subj ect matter of the Request, 

pursuant to Sections 40-6-5 and 40-6-6.5 of the Utah Code Annotated. 

3. Newfield is an owner of working interests in the Subject Lands. 

4. The Subject Lands are subject to that certain Findings of Fact, Conclusions 

of Law and Order entered by the Board in Cause No. 139-90 on May 9, 2012 (the "Spacing 

Order"), which established sectional (640-acre or substantial equivalent) drilling units for the 

production of oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch 

formations (as defined in the Spacing Order and Paragraph 7(a) herein) beneath subject Sections 2 

and 21, and modified the Board's Order entered in Cause No. 131-51 to authorize up to four wells 

(whether vertical or horizontal) to be drilled in each drilling unit established by that Order for the 

production of oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch 

formations (as defined in the Spacing Order and Paragraph 7(b) herein) beneath subject Section 8. 

5. The minerals within the Subject Lands are owned by the Ute Indian Tribe of 

the Uintah and Ouray Reservation, Ute Distribution Corporation, and numerous private (fee) 

owners, including heirs of Indian Allottees. Some of the owners have leased their minerals to 

Newfield or to the other working interest owners. Some of the owners have declined to lease their 

minerals, and certain other owners are not locatable. 

6. The surface estate of the Subject Lands has been severed from the mineral 

estate beneath those lands. The drill site owners for the Dillman #5-2-3-1 W well are Jason A. Riley 

and Lora L. Riley. The drillsite owner for the Smalley #7-8-3-1 W well is Leroy Smalley. The 

drill site owners for the Thome #4-21-3-2WH well are Dallas E. Murray and Martha 1. Murray. The 

drill site owners for the Alzada #11-21-3-2W well are Scott Hagman and Vickie Mae Hagman. 
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7. The formations that have been unitized for drilling and spacing purposes 

beneath the Subject Lands are the Lower Green River and Wasatch formations defined as follows 

(collectively, the "Spaced Intervals"): 

(a) For subject Sections 2 and 21, the Spaced Interval is defined as: 

[T]he interval from the top of the Lower Green River formation 
(TGR3 marker) to the base of the Green River-Wasatch formations 
(top of Cretaceous), which base is defined as the stratigraphic 
equivalent of the Dual Induction Log depths of 16,720 feet in the 
Shell-Ute 1-18B5 well located in the SY2NEV4 of Section 18, 
Township 2 South, Range 5 West, U.S.M., and 16,970 feet in the 
Shell-Brotherson I-IIB4 well located in the SY2NEV4 of Section 11, 
Township 2 South, Range 4 West, U.S.M. 

(b) For subject Section 8, the Spaced Interval is defined as: 

[T]hat interval below the stratigraphic equivalent of 9,600 feet depth 
in the "E" Log of the Carter #2 Bluebell well located in the 
W~NWV4 ection 3, Township 1 South, Range 2 West, U.S.M. 

(which equiValence is the depth 9,530 feet of the SP curve, Dual 
Induction Log, run March 15, 1968, in the Chevron #1 Blanchard 
well located in the NWY4SEV4 of said [Section 3]), to the base of the 
Green River-Wasatch formations. 

8. Newfield has drilled the following wells into the Spaced Intervals beneath 

the Subject Lands (the "Subject Wells"): 

a. Dillman #5-2-3-1 W well located in the SWV4NWV4 of subject Section 2. 

b. Smalley #7-8-3-1 W well located in the SW l14NEV4 of subject Section 8. 

c. Thome #4-21-3-2WH well whose surface location is in the NWV4NWV4 of 

subject Section 21, and whose bottomhole location is in the SWV4SWV4 of that section. 

b. Alzada #11-21-3-2W well located in the NEV4SWV4 of subject Section 21. 

9. Newfield has attempted to enter into leases or voluntary pooling agreements 

for the development and operation ofthe three sectional drilling units established and/or modified 

by the Board under the Spacing Order (hereinafter sometimes, "Drilling Unit or Units") with the 

other locatable owners within the Drilling Units, including owners of the mineral interests in the 
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Drilling Units. Newfield's attempts in this regard have not been totally successful. Newfield is 

continuing to attempt to reach agreements with the other owners and unleased mineral interest 

owners regarding voluntary pooling and the leasing of the unleased mineral interests within the 

Subject Lands. 

10. Newfield has mailed or otherwise provided written invitations to the other 

locatable owners, including the unleased mineral interest owners, in each Drilling Unit to join and 

participate in a Subject Well or Wells, as the case may be, located in such Drilling Units according 

to their ownership interests, including a detailed Authority for Expenditure and Joint Operating 

Agreement for such well or wells. On information and belief, Newfield believes that some owners, 

including several of the unleased owners do not intend to participate in a Subject Well. 

11. Newfield has conducted a thorough title examination of the mineral 

ownership in the Subject Lands in an effort to identify and locate the owners of those interests. 

However, not all ofthe owners are locatable. Newfield's efforts in this regard are continuing and 

Newfield will report to the Board at or before the hearing regarding the owners who remain 

unlocatable. 

12. In order to facilitate development of the Drilling Units in the absence of a 

written agreement between Newfield and the other owners within each Drilling Unit, Newfield 

requests that the Board enter an order pooling all of the interests within each established Drilling 

Unit for the development and operation of the Drilling Unit and the respective designated Drilling 

Unit well or wells, and further providing in accordance with Utah Code Ann. § 40-6-6.5: 

a. That operations incident to the drilling of a designated Drilling Unit well 

upon any part of a Drilling Unit covered by such order shall be deemed for all 

purposes to be operations upon each separately owned tract in the Drilling Unit. 
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b. That the portion of production allocated or applicable to a separately owned 

tract within any Drilling Unit covered by such order shall, when produced, be 

deemed for all purposes to have been produced from that tract by a well drilled on it. 

c. That such order provide for the payment of just and reasonable costs 

incurred in the drilling and operation of the designated Drilling Unit well or wells, 

including, but not limited to: 

(i) the costs of drilling, completing, equipping, producing, gathering, 

transporting, processing, marketing, and storage facilities; 

(ii) reasonable charges for the administration and supervision of 

operations; and 

(iii) other costs customarily incurred in the industry. 

d. That an owner is not liable under such an order for costs or losses resulting 

from the gross negligence or willful misconduct of the operator. 

e. That if an owner does not elect to participate in the just and reasonable costs 

incurred and to be incurred in the drilling and operation of the designated Drilling 

Unit well or wells within a reasonable time following written notice of the 

opportunity to participate (a "Non-Consenting Owner"), then such party shall be 

entitled to receive, subject to royalty or similar obligations, the share of production 

of the well applicable to his or her interest in the Drilling Unit after the owners who 

elect to participate in the just and reasonable costs incurred and to be incurred in the 

drilling and operation of the designated Drilling Unit well or wells (the "Consenting 

Owners") have recovered from the Non-Consenting Owner's share of production 

the following amounts less any cash contributions made by the Non-Consenting 

Owner: 
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(i) 100% of the Non-Consenting Owner's share of the cost of surface 

equipment beyond the wellhead connections; 

(ii) 100% of the Non-Consenting Owner's share of the estimated cost to 

plug and abandon the well as determined by the Board; 

(iii) 100% of the Non-Consenting Owner's share of the cost of operation 

of the well commencing with first production and continuing until the 

Consenting Owners have recovered all costs; 

(iv) an amount to be determined by the Board but not less than 150% nor 

greater than 300% ofthe Non-Consenting Owner's share of the costs of 

staking the location, well site preparation, rights-of-way, rigging up, drilling, 

reworking, recompleting, deepening or plugging back, testing and 

completing, and the cost of equipment in the well to and including the 

wellhead connections. 

f. That a Non-Consenting Owner's share of the costs specified above is that 

interest which would have been chargeable to the Non-Consenting Owner had it 

initially agreed to pay its share of the costs of the well from the commencement of 

the operations for the well. 

g. That if there is any dispute about costs, the Board shall determine the 

appropriate costs. 

h. That such order shall provide for reimbursement to the Consenting Owners 

for any Non-Consenting Owner's share of the costs out of production from the 

Drilling Unit attributable to his or her tract and that the Consenting Owners shall 

own and be entitled to receive, subject to royalty or similar obligations, the share of 

production attributable to their working interests in the Drilling Unit; and unless he 
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or she has agreed otherwise, his or her proportionate part of the Non-Consenting 

Owner's share of the production until costs are recovered as provided herein. 

1. That if a Non-Consenting Owner's tract is subject to a lease or other contract 

for oil and gas development, such order shall provide that the Consenting Owners 

shall pay any royalty interest or other interest in the tract not subject to the deduction 

of the costs of production from the production attributable to that tract. 

J. That if aNon-Consenting Owner's tract is not subj ect to a lease or other 

contract for oil and gas development, then such party shall receive as royalty the 

average landowner's royalty attributable to each tract within such Drilling Unit, said 

royalty to be paid from production attributable to each such tract until the 

Consenting Owners have recovered the costs as provided herein. 

k. That the operator of the Drilling Unit well or wells shall furnish any Non-

Consenting Owner with monthly statements specifying costs incurred, the quantity 

of oil and gas produced, and the amount of oil and gas proceeds realized from the 

sale of the production during the preceding month. 

1. That when the Consenting Owners have recovered from a Non-Consenting 

Owner's relinquished interest all of the amounts specified herein, the relinquished 

interest shall automatically revert to the Non-Consenting Owner. The Non

Consenting Owner shall from that time own the same interest in the designated 

Drilling Unit well and the production from it, and be liable for the further costs of 

the operation, as if he or she had participated in the initial drilling and operation. 

Such costs shall be payable out of production. 

m. That in any circumstance where a Non-Consenting Owner has relinquished 

his or her share of production or at any time fails to take his or her share of 
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production in-kind when he or she is entitled to do so, the Non-Consenting Owner 

shall be entitled to an accounting of the oil and gas proceeds applicable to his or her 

relinquished share of production, and payment of the oil and gas proceeds applicable 

to that share of production not taken in-kind, net of costs. 

n. That a reasonable interest charge of the Prime Rate plus 2% (percent) (with 

"Prime Rate" defined as the prime rate reported by Wells Fargo Bank in Salt Lake 

City, or, if Wells Fargo Bank ceases to exist or to report a prime rate, then the Prime 

Rate shall be the prime rate reported by a comparable bank operating in the State of 

Utah) be imposed on the outstanding costs and expenses. 

o. That plugging and abandonment costs based on evidence provided by 

Newfield at the hearing in this Cause be determined. 

p. That all other issues between any Non-Consenting Owners and the 

Consenting Owners not otherwise expressly addressed in the Board's order be 

governed by the provisions of the current form of joint operating agreement that 

governs operations by the Consenting Owners on the Subject Lands. 

13. Newfield is prepared to present evidence and testimony in support of its 

request to pool the nonconsenting owners in the Subject Lands. 

14. Newfield believes and therefore states that the requested action will further 

the statutory objectives of fostering, encouraging, and facilitating the orderly development, 

production and utilization of the state's resources in a manner that prevents waste and adequately 

protects the correlative rights of all affected parties, and is just and reasonable. 

WHEREFORE, Newfield respectfully requests the Board to: 

8 



A. Set this matter for hearing at the regularly scheduled meeting of the Board to 

be held on December 5, 2012, to consider approving an order pooling the Drilling Units for the 

Spaced Intervals underlying the Subject Lands as requested herein. 

B. Give notice of this Request for Agency Action and the hearing as provided 

by the laws of the State of Utah and regulations issued pursuant thereto. The names and last known 

addresses of all persons within the Drilling Units known by Newfield whose legally protected 

interests in the Subject Lands will be affected by this Request are set forth in the mailing certificate 

attached to this Request. 

C. Conduct a hearing at which Newfield and all interested parties may be 

allowed to present evidence regarding the pooling of all interests in each Drilling Unit within the 

Subject Lands and the entry of an order pooling all such interests for the development and operation 

of such Drilling Unit. 

D. Make such findings as it deems necessary in connection with this Request. 

E. Enter an order pooling all of the interests in each Drilling Unit within the 

Subject Lands as requested herein and incorporating the provisions set forth in Paragraph 12 

hereinabove, in accordance with Utah Code Ann. § 40-6-6.5. 

F. Provide such other relief as may be just and proper under the circumstances. 

Dated this 15th day of October, 2012. 

VAN COTT, BAGLEY, CORNWALL & McCARTHY 

ttorney for Petitioner 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
Telephone: (801) 532-3333 

9 



Petitioner's Address: 

NEWFIELD PRODUCTION COMPANY 
100 1 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Attention: Laura Smith 
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CERTIFICATE OF MAILING 

I hereby certify that on this 15th day of October, 2012, I caused a true and correct copy of 

the foregoing Request for Agency Action to be served via U.S. Mail, properly addressed with 

postage prepaid, upon each of the following: 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 

INTERESTED PARTIES IN SECTION 21, TOWNSHIP 
3 SOUTH, RANGE 2 WEST U.S.M. 

Ute Indian Tribe of the Uintah and Ouray 
Reservation, Utah 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ute Distribution Corporation 
P.O. Box 190 
Fort Duchesne, Utah 84026 

J. Kay Thorne 
5818 Central Drive 
Mukilteo, Washington 98275 

Keyne Thorne 
3010 Bloomington Hills Drive 
St. George, Utah 84790 

Maralyne T. Bone 
1270 East 700 North 
Bountiful, Utah 84010 

Nancy Johnson Martin and Robert Lee 
Johnson, Co-Trustees of the Marimon-Johnson 
Family Trust U/D/T dated November 23, 2005 
750 Weaver Diary, Rd. #150 
Chapel Hill NOlih Carolina 27514 

Melita K. Guy 
223 Lower Plateau Road 
Bigola, Sydney, Australia 2107 

Mary C. Stour, Trustee of the Sarah M. Coe 
Trustee of the Sarah M. Coe Trust 
4140 Oceanside Blvd., #159 
Oceanside, California 92056 

Janice Penney 
917 East 8475 South 
Sandy, Utah 84094 

Eric Lee Neilson 
1005 Violet Drive 
Sandy, Utah 84094 

Ashley Higginson 
249 Bernhardt Street 
Albury, NSW, Australia 2640 

LaTina K. Scott 
115 N Warren Street, Ste B 
Winslow, Arizona 86047 

Robert Lee Marimon and Mary Suzanne 
Marimon, Co-Trustees of the Marimon Family 
Trust U/D/T dated April 12, 1990, as amended 
March 6, 1995, January 5,1998, and 
November 9,2000 
12068 Carole Place NE 
Bainbridge Island, Washington 98110 

Dillman Family, LLC 
2180 E Fort Union Blvd. 
Salt Lake City, Utah 84121 
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Flora Scott 
350 S. Main Street 
Salt Lake City, Utah 84101 

Nancy Jones 
1423 C Street 
Eureka, California 95501 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, California 91701 

Thora Fritts 
61691/4 Avenue 
Hanford, California 93230 

Marilyn K. Young 
1271 East 4130 South 
Salt Lake City, Utah 84124 

Rae Jeree Schulte 
2402 Woodlawn A venue 
Boise, Idaho 83702 

Steven Kenneth Hardie, Agent and Attorney in 
Fact for Daniel H. Hardie 
1010 N. State Street 
Orem, Utah 84057 

Pete Hardie 
10219 S 3200 West 
South Jordan, Utah 84095 

Steven Kenneth Hardie 
1010 N. State Street 
Orem, Utah 84057 

Heather Mavandi 
1202 Drayton Ave 
Tustin, California 92780 

Thomas Alan Hardie 
361 Azure Cir 
Draper, Utah 84020 

Scott Hagman and Vickie Mae Hagman 
P.O. Box 1674 
Roosevelt, Utah 84066 

Joseph Sam 
102 CR 317 
Oxford, Mississippi 38855 

Theodora Jan Cocagne 
1326 E. CastIecrest Dr. 
Visalia, California 93292 

Judy C. Peterson 
Box 178 
Jensen, Utah 84035 

Richard D. Young 
906 American Beauty Drive 
Salt Lake City, Utah 84116 

Clifford R. Hawkswood 
4902 Rumac St. SE 
Olympia, Washington 98513 

Nileen Fullerton 
P.O. Box 416 
Goldendale, Washington 98620 

Steven Kenneth Hardie, Agent and Attorney in 
Fact for Ellen V. Hardie 
1010 N. State Street 
Orem, Utah 84057 

Anita Dickinson 
4780 West Roundtable Circle 
West Valley City, Utah 84120 

Bruce Kent Hardie 
948 Heatherbrook Cir 
South Jordan, Utah 84095 

Martin C. Hardie 
12386 Laurel Park 
Draper, Utah 84020 

Duchesne County, a Utah Body Politic 
734 Center St. 
P.O. Box 270 
Duchesne, Utah 84021 

John C. and Lynda Hagman, Joint Tenants 
P.O. Box 124 
Myton, Utah 84052 
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David Felter 
P.O. Box 112 
Myton, Utah 84052 

Veda Marie Collier 
Route 1, Box 246 
Mead, Washington 99021 

Rhoda Francis Clark 
344 Clark Road 
Sundury, Pennsylvania 16061 

Helen Wymer 
410 South Roosevelt Circle 
Roosevelt, Utah 84066 

Bonnie Pierce 
935 East 250 North 11-9 
Roosevelt, Utah 84066 

Dahl Ray Jensen, Trustee of the Dahl Ray and 
Marianne F. Jensen Family Trust dated 
October 6, 1994 
4566 West 5100 South 
Kearns, Utah 84118 

M. Dee Felter 
P.O. Box 251 
Roosevelt, Utah 84066 

Milton Gale Larsen and Darlene Larsen, Joint 
Tenants 
3127 South 400 East 
St. George, Utah 84770 

Michael Ralph Lowe 
25518 W. Whyman Street 
Buckeye, Arizona 85326 

Jeffrey George Lowe 
1883 20th St. 
Ogden, Utah 84401 

Lillija Dee Lowe 
2560 Buchanan Avenue 
Ogden, Utah 84401 

June L. Richardson 
228 East 1864 South 
Orem, Utah 84058 

James Keith Felter 
P.O. Box 103 
Myton, Utah 84052 

Gala Jan Clark 
Box 113 
Jensen, Utah 84035 

Sandra Lee Clark 
P.O. Box 645 
Wellpinit, Washington 99040 

Dixie Lee Kosec 
P.O. Box 312 
Myton, Utah 84052 

Jasper Lee Felter 
762 West 2050 South 
Vernal, Utah 84078 

Unitah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 198: Mercides Pekepovits 
P.O. Box 91066 
Prescott, Arizona 86304 

Carol Felter Henley 
6629B 
Roosevelt, Utah 84066 

Gregory S. Lowe 
5409 Foot Hills Drive 
Berthoud, Colorado 80513 

Melinda Jody Lowe 
1035 Banbury Court 
Napa, California 94558 

Gretchen Alta Lowe 
1650 Darling Street 
Ogden, Utah 84403 

Liisa Kerr Lowe 
2334 Leda Lane 
Santa Clara, Utah 84401 

Pauline Poulson 
Box 267 
Rockland, Idaho 83271 
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Terry L. Scholes 
Route 3 Box 3134 
Roosevelt, Utah 84066 

Rae Ann Scholes Alldredge 
280 East 500 South 
Fillmore, Utah 84631 

Moon Brothers LLC 
2677 North 930 East 
Provo, Utah 84604 

Susan F. Earnest 
5847 S. Stony Brook Way 
Kerns, Utah 84118 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 199: Mo-Go-Ra-Tats 
P.O. Box 91066 
Prescott, Arizona 86304 

Willamae Shavanaux 
P.O. Box 304 
Myton, Utah 84052 

Leroy Amos Diaz 
5535 S. 5180 W. 
Kearns, Utah 84118 

Robert Bonnet 
P.O. Box 33714 
Reno, Nevada 89533 

Estate of Stephen Bonnet 
309 N. Bedell Ave, Apartment 146 
Del Rio, Texas 78840 

Larry Love 
9641 Townsville Circle 
Highlands Ranch, Colorado 80130 

Johnny L. Diaz 
Address Unknown 

Edna J. Lopez 
Address Unknown 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Kendall L. Scholes 
Route 1 Box 1125 
Roosevelt, Utah 84066 

Bennie L. Scholes 
4774 South 3730 West 
Taylorsville, Utah 84118 

Sharon F. Lamb 
6430 S. 790 West 
Salt Lake City, Utah 84123 

Christina S. Wyasket 
P.O. Box 662 
Burley, Idaho 83310 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 561: Poker (Mo-Wits Seah) Jack 
P.O. Box 91066 
Prescott, Arizona 86304 

Paul N. Mascarenas 
P.O. Box 203 
Ft. Duchesne, Utah 84026 

Angela Rose Diaz 
3375 W. 7800 S., Apt. #1421 
West Jordan, Utah 84088 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Estate of Stephen Bonnet 
11A E Highway 90 
Del Rio, Texas 78840 

Jerry N. Mascarenas 
Address Unknown 

Jody F. Diaz 
Address Unknown 

Kathleen Smith 
Address Unknown 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 
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Legends Exploration, L.P. 
5851 San Felipe, Ste 760 
Houston, Texas 77057 

Dallas E. or Martha J. Murray, Joint Tenants 
P.O. Box 96 
Myton, Utah 84052 

Keystone Oil and Gas LLC 
950 S. Garfield Street 
Denver, Colorado 80209 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

INTERESTED PARTIES IN SECTION 8, 
TOWNSHIP 3 SOUTH - RANGE 1 WEST 

Newfield Production Company 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, Colorado 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S Garfield St 
Denver, Colorado 80209-5006 

Teresa Ellen Jenkins 
56540 El Dorado Drive 
Yucca Valley, California 92284 

Clifton W Jenkins as Joint Tenant 
4225 N Sego Lily Dr 
Morgan, Utah 84050 

Kathy Jepsen as Joint Tenant 
862 West l875 South 
Preston, Idaho 83263 

Mark Butterfield as Joint Tenant 
6807 E Cub River Rd 
Preston, Idaho 83263-5709 

Algie Hudson 
2146 Charing Cross Drive 
Lake Havasu, Arizona 86404 

Jaqueline Taylor 
3789 North Extension Road 
Scottsdale, Arizona 85256 

International Petroleum, LLC 
4834 S Highland Drive, Suite 200 
Salt Lake City, Utah 84117 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe Ste 760 
Houston, Texas 77057 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, Utah 84078 

Louiza P Jenkins 
6205 Riverside Blvd Apt 125 
Sacramento, California 95831 

Carol Ann Butterfield as Joint Tenant 
7986 South Coolidge 
Midvale, Utah 84047 

Janalyn Hilton as Joint Tenant 
12122 South 2160 West 
Riverton, Utah 84065 

Wendy B Dewey as Joint Tenant 
395 West Center St 
Midvale, Utah 84047 

Jeffrey B Luke 
RR4Box4210 
Roosevelt, Utah 84066 

Stacy Luke 
2496 East Charros Road 
Sandy, Utah 84092 
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Bradford Keith Luke 
1145 S. 1470 E. 
Provo, Utah 84606 

Tamara Luke Thayne 
1864 N. 400 E. 
Orem, Utah 84097 

Gerald W Day Living Trust Gerald W & Byron 
C Day, Trustees 
476 So 200 East #1 
St. George, Utah 84770 

Norma Day Beesley 
543 West 2775 South 
Nibley, Utah 84321 

Holly B Hansen 
4967 S. Lacontessa Street 
Salt Lake City, Utah 84117 

Heather Bailey 
2502 E. Elm Street 
Salt Lake City, Utah 84109 

Sweet Family Partnership 
2459 E 400 N 
Saint Anthony, Idaho 83445 

Dillman Family LLC 
3206 Old Mill Circle 
Cottonwood Heights, Utah 84121 

Ardith Atwood AKA Ardith M Abegglen 
3426 W 1550 N 
Vernal, Utah 84078 

Metta T Barnes 
clo Bob Quinn 
47 East 1975 North 
Centerville, Utah 84014 

Larae M Perry 
3074 West 200 North 
Vernal, Utah 84078 

Vernon James Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Arnold Jackson Luke 
3729 Fowler Avenue 
Ogden, Utah 84403 

Valerie L Taylor 
8600 Blue Maiden Way 
Elk Grove, California 95624 

Dale C and Fern D Gibxon Rev Liv TR Dale C 
and Fern D Gibson Trustees 
145 Buckingham 
Providence, Utah 84332 

Casey R Baird 
1079 Vine Street 
Murray, Utah 84121 

Gary J Baird 
6101 North Vermont Avenue 
Oklahoma City, Oklahoma 73112 

Marilyn Y Hoff 
5914 Twilight Circle 
Kearns, Utah 84118-4622 

Tamara Gray as Joint Tenant 
5293 North 6150 West 
Roosevelt, Utah 84066 

Sharon J Mortensen Family Trust R Keith & 
Sharon J Mortensen, Trustees 
Route 2, Box 2052 
Roosevelt, Utah 84066-9204 

Tamilyn Young 
4098 W Teton Estates Dr 
West Jordan, Utah 84088 

Ilene M Mellin AKA Ilene Oldson 
38171 Mica Ave 
North Branch, MN 55056 

Julie Beth Farnsworth AKA Julie Beth 
Edwards 
RRl Box 1034-F 
Roosevelt, Utah 84066 

Janis Marcia Bailey AKA Janis Marcia 
Edwards 
1248 North 3620 West 
Vernal, Utah 84078 
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Jared Shane Edwards 
PO Box 216 
Roosevelt, Utah 84066 

Greg Morrill 
8275 W Montana St 
Rathdrum, Idaho 83858 

Tonja Curtis AKA Tonya A Neal 
PO Box 312 
Jensen, Utah 84035 

Eleanor Breitenstein 
1542 Burns 
Ridge Crest, California 93555 

Burton Johnson 
4000 Jupiter Dr 
Salt Lake City, Utah 84109 

Vernon Lavon Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Percy Stewart 
210 South 500 West 
Roosevelt, Utah 84066 

Mark Stewart 
PO Box 323 
Roosevelt, Utah 84066 

Mark L Oberhansley Trust DTD 4117/87 Fern 
B Oberhansly SUCC TTEE 
HC 66 Box 45 
Neola, Utah 84053 

Cindy Downward 
6286 S Hastings Cir 
Taylorsville, Utah 84129-6119 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, Idaho 83401 

Leroy Smalley 
PO Box 1191 
Roosevelt, Utah 84066 

Lynette M Wingert 
9443 South Sid Circle 
South Jordan, Utah 84095 

Max D Morrill 
2101 West 11970 South 
Riverton, Utah 84065 

Brent D Morrill 
10609 North 5400 West 
Highland, Utah 84003 

Rowland & Margaret Merrill Estates Craig and 
Wilmer Merrill, PRS 
4278 West Oakview 
Alpine, Utah 84004 

Stanley Johnson 
436 East 1540 South 
Vernal, Utah 84078 

Carma Allred 
Route 2, Box 2726 
Roosevelt, Utah 84066 

Larue Green 
7743 Jacinto Dr 
Elko, Nevada 89801 

Margie Louise Edwards Nelson 
45 N 750 E 
Kaysville, Utah 84037-2154 

Donnell G Brokaw and Doralda W Brokaw 
Life Estate 
4220 S 1000 W 
Roosevelt, Utah 84066 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, Utah 84118 

Crest Resources Inc. 
Unlocatable 
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INTERESTED PARTIES IN SECTION 2, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST 

Heirs of Allotment No 687 MUNC 13 
Sarah Colorow Mountain 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, Utah 84026 

Sandra Carol Swaffar 
PO Box 186 
Mabelvale, Arizona 72103 

Steven Ray Rumel 
600 South 298 Street 
Federal Way, WA 98002 

Rebecca Murray 
25 S 100 E 
Roosevelt, Utah 84066 

Gayla Griswold 
815 2nd Ave W 
Williston, ND 58801 

Lana Kreiger Bonnet 
341 W600N 
Vernal, Utah 84078 

Geannie Berg 
812 Maple Street 
Rock Springs, WY 82901 

Jordan True Murray 
c/o Natalie Jo Murray 
256 West 350 North, Unit D 
Vernal, UT 84078 

Peggy Lindsay 
c/o Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Marilyn Merrell 
2563 East 2500 South 
Vernal, Utah 84078 

Roy-co, a Utah LP 
2005 S 300 W 
Salt Lake City, UT 84115 

Heirs of Allotment No 687 MUNC 259-A and 
259-B Pete Wyasket 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, UT 84026 

Beverly Rumel McDaniels 
8291 South Van Buren Street 
Midvale, Utah 84047 

Dillman Family LLC 
c/o Ray E Dillman 
11946 Hidden Canyon Lane 
Sandy, Utah 84092 

Douglas Ray Murray 
1515 East 4000 S 
Vernal, Utah 84078 

Marilyn Baker 
498 N 1st West 
Rigby, ID 83442 

Kathryn Roberts 
445 WLagoon 
Roosevelt, Utah 84066 

Penny Stepper 
PO Box 3513 
Butte, MT 59702 

Patricia W Todd 
1952 South 700 East 
Bountiful, Utah 84010 

Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Ruth Erickson 
7591 Coronado Dr 
Guena Park, CA 90261 

Gundi B Hays 
2139 Cumberland Drive 
Salt Lake City, Utah 84124 
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Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 860 
Houston, TX 77057 . 

Heirs of John Pekros 
Unknown 

John Wills 
998 W North Myton Bench Rd #121 
Roosevelt, Utah 84066 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Jason A Riley and Lora L Riley 
Rt 2 Box 2412 
Ballard, UT 84066 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Sandra Mugleston Meadows Owens, Trustee of 
the Sheridan L Owens Trust dated 12/18/01 
1828 Holladay Farm Lane 
Salt Lake City, Utah 84117 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Bill Barrett Corporation 
1099 18th Street, Suite 2300 
Denver, CO 80202 

4814-6156-1105, v. 1 
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BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

F I LED 
NOV 0 1 2012 

SECRETARY, BOARD OF 
OIL, GAS I, MINING 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

EX PARTE MOTION 
TO SERVE REQUEST FOR 

AGENCY ACTION BY 
PUBLICATION 

Docket No. 2012-042 
Cause No. 139-99 

NEWFIELD PRODUCTION COMPANY, by and through its undersigned 

attorneys, and pursuant to Utah Administrative Code Rule R641-1 06-230, petitions the Board of 

Oil, Gas and Mining (the "Board") for an order authorizing service of the Request for Agency 

Action filed in this matter on October 15,2012 (the "Request"), to be made on two unlocatable 

owners as identified herein. As shown by the Landman Affidavits executed by Roxann Eveland 

hereto as Attachment "A," and incorporated herein by reference, Newfield Production Company 

("Newfield") has conducted a thorough title examination of the mineral interest ownership in all of 

Sections 2 and 8, Township 3 South, Range 1 West, U.S.M., Duchesne and Uintah Counties, Utah 

(the "Subject Lands"), and has made a reasonable good faith effort to identifY and locate the 

owners of those interests. Despite Newfield's diligent search, the following owners are not 

locatable (the "Un locatable Owners"): 

Crest Resources, Inc. 

Heirs of John Pekros 



Consistent with the Board's practice in prior pooling proceedings where some of the interested 

parties being pooled have been unlocatable, Newfield seeks an order authorizing it to serve its 

Request on the Unlocatable Owners by personalized published notice. Such notice is reasonably 

calculated to provide notice to the Unlocatable Owners of the pendency ofthe Request and the 

Board's December 5, 2012 hearing. In addition to providing such notice, Newfield's proposed 

published notice would apprise the Unlocatable Owners of their opportunity to lease their oil and 

gas minerals or to participate as an owner in the drilling of the Subject Wells (as defined in the 

Request). The proposed notice also will apprise the Unlocatable Owners of the possibility that the 

Board may impose up to a 300% penalty on the nonconsenting owners. 

Service ofthe Request by publication is warranted to ensure that the Unlocatable 

Owners receive legally sufficient notice of their opportunity to participate in the Board's 

proceeding. Newfield proposes to publish the attached form of notice beginning on November 4, 

2012, for two consecutive weeks in the Salt Lake Tribune and Deseret Morning News, and for two 

consecutive weeks beginning on November 6,2012, in the Uintah Basin Standard and on November 

7, 2012 in the Vemal Express, newspapers of general circulation in the counties in which the 

Subject Lands are located, and further proposes that all objections or responses to the Request be 

filed and served no later than November 28, 2012. A proposed form of Order to Serve Request for 

Agency Action by Publication is attached hereto. 

Dated this 1st day of November, 2012. 
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VAN corr, BAGLEY, CORNWALL & McCARTHY 

~-o~---------
Attorneys for Petitioner 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
Telephone: (801) 532-3333 
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CERTIFICATE OF MAILING 

I hereby certify that on this 1st day of November, 2012, I caused a true and correct copy 

of the foregoing Ex Parte Motion to Serve Request for Agency Action by Publication to be 

served via U.S. Mail, properly addressed with postage prepaid, upon each of the following: 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
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BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

ORDER GRANTING EX PARTE 
MOTION TO SERVE REQUEST 

FOR AGENCY ACTION BY 
PUBLICATION 

Docket No. 2012-042 
Cause No. 139-99 

The Board of Oil, Gas and Mining (the "Board") having fully considered Newfield 

Production Company's (the "Petitioner") Ex Parte Motion to Serve Request for Agency Action by 

Publication (the "Motion") and the grounds and reasons provided therefore, and good cause 

appearing, hereby enters its Order granting the Motion as follows: 

1. Petitioner's Motion is granted. 

2. The proposed Notice attached to the Motion shall be published prior to the 

Board's December 5,2012 hearing for two consecutive weeks in the Salt Lake Tribune, Deseret 

News, Uintah Basin Standard, and Vernal Express newspapers. 

3. Objections or responses to Newfield's October 15,2012 Request for Agency 

Action shall be filed with the Secretary of the Board and served on Newfield's counsel no later than 

November 28,2012. 



For all purposes, the Chainnan's signature on a faxed copy of this Order shall be 

deemed the equivalent of a signed original. 

Issued this __ day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 

James T. Jensen, Chairman 



ATTACHMENT "A" 
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LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF JOHN PEKROS 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

1. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 1001 17th Street, Suite 2000, Denver, CO 80202 
("Newfield"). 

2. As Operator of the Dillman 5-2-3-1W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
1 West, Section 2, Uintah County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified John Pekros as a 
mineral owner in the aforementioned lands. In December 2011, Newfield 
requested its lease broker search for John Pekros for the purpose ofleasing his 
mineral interest. 

4. Newfield, through its lease broker, conducted an extensive internet search in an 
attempt to locate John Pekros, using the following sites: Social Security Death 
Index, California Death Index, People Finder, 411, People Search, Find a Grave, 
World Vital Records, Tributes, People Lookup, People Search Pro, Any Who, 
Family Search, My Heritage, Legacy, Ancestry Obits, and many others. 

5. Said internet search determined John Pekros died on January 23, 1968 in Los 
Angeles, California, but did not identify any heirs of John Pekros. From the 
information gathered, it appears John Pekros was originally from Greece, was the 
only member of his family living in the United States, was never married and had 
no children. 

6. Based on the unsuccessful results of our extensive search, Newfield has deemed 
John Pekros to be unlocatable for purposes of Docket No. 2012-042, Cause No. 
139-99. 

FURTHER AFFIANT SA YETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

~(/..,(vu e,y~ 

Subscribed and sworn to before me this :;6.kbdayof 0 ~ , 2012. 

c1cJ~ _J 
NOTARY-PUBLIC L/ ,., 7 

My Commission Expires: 



LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF CREST RESOURCES, INC. 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

1. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 1001 17th Street, Suite 2000, Denver, CO 80202 
("Newfield"). 

2. As Operator of the Smalley 7-8-3-1W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
1 West, Section 8, Duchesne County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified Crest Resources, 
Inc. as a mineral owner in the aforementioned lands. In August 2011, Newfield 
requested its lease broker search for Crest Resources, Inc. for the purpose of 
leasing its mineral interest. 

4. The last registered address for Crest Resources, Inc. is 219 Keams Building, Salt 
Lake City, UT 84101. Correspondence sent to Crest Resources, Inc. at this 
address was returned by the U.S. Postal Service as undeliverable. 

5. Newfield, through its lease broker, attempted to locate the former Vice President 
of Crest Resources, Inc., Robert Kunkel, confirming Mr. Kunkel ' s death in 2003. 
Mr. Kunkel's widow, Deann Kunkel, stated she believed Forest Oil Company 
acquired Crest Resources, Inc. Inquiries to the Land Department at Forest Oil 
Company revealed this acquisition did not occur. Mr. Kunkel ' s former CPA, Les 
Bates, also stated he is not aware of the status, or of any potential successors or 
assigns of Crest Resources, Inc. Malcom Justice, the last Registered Agent of 
Crest Resources, Inc. as reflected by the Utah Secretary of State, was contacted, 
but did not provide any additional information regarding Crest Resources, Inc. 

6. Entities doing business under "Crest Resources" were located in the states of 
Oklahoma, Colorado and Wyoming. Each entity was determined to have no 
relation to Crest Resources, Inc. in the state of Utah, or the specific mineral 
interest in Township 3 South, Range 1 West, Section 8, Duchesne County, Utah. 

7. Newfield, through its lease broker, has conducted an extensive internet search in 
an attempt to locate Crest Resources, Inc., using the following sites: Utah Court 
websites, LexisNexis, Westlaw, Google, Bing and various other websites 
specialized in locating individuals and entities. Said internet searches did not 
provide information necessary to locate Crest Resources, Inc., or its successors 
and assigns. 

8. Based on the unsuccessful results of our extensive search, Newfield has deemed 
Crest Resources, Inc. to be unlocatable for purposes of Docket No. 2012-042, 
Cause No. 139-99. 

FURTHER AFFIANT SA YETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

~v EJ, tlfi..;rtU 

s+ b 
Subscribed and sworn to before me this ~\aay of 0 c.. \-" ~ or 

'( 

PETER BURNS 
NOTARY PUBLIC t_ .?T~T~?~ CO .. L~?O_...,..,J 

My Commission expires 8/0912015 
My Commission Expires: 

~~ 
NOTARY PUBLIC 

. 2012. 



BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

NEWFIELD PRODUCTION COMPANY TO: 

NOTICE 
OF OPPORTUNITY TO LEASE 

OR PARTICIPATE IN 
OIL ,AND GAS WELLS 

AND 

SUPPLEMENTAL NOTICE 
OF REQUEST FOR 
AGENCY ACTION 

Do.cket No. 2012-042 
Cause No. 139-99 

Crest Resources, Inc. and the Heirs of John Pekros, and all other persons claiming any right, title, or 
interest in or to the oil and gas produced from any reservoirs beneath the property described herein 
and in the Request for Agency Action filed in the above-entitled matter, or to the right to drill into, 
produce from, or appropriate such oil or gas. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of 
Utah, will conduct a hearing on Wednesday, December 5, 2012, at 9:00 a.m., or as soon as possible 
thereafter, in the Auditorium of the Department of Natural Resources, 1594 West North Temple, 
Salt Lake City, Utah. 

A hearing was held on April 25, 2012, wherein the Board heard testimony and 
evidence concerning Newfield Production Company's ("Newfield") March 8, 2012 Request for 
Agency Action. At the hearing the Board ordered the entry of an order (the "Spacing Order") 
modifying a prior Order (Cause No. 131-51) establishing sectional (640-acre or equivalent) drilling 
units for the production of oil, gas, and other hydrocarbons from the Green River and Wasatch 
formations underlying the lands located in all of Sections 2 and 8, Township 3 South, Range 1 
West, and establishing a similar sectional (640-acre or equivalent) drilling unit underlying the lands 
located in all of Section 21, Township 3 South, Range 2 West, U.S.M., Duchesne and Uintah 
Counties, Utah (together, the "Subject Lands"), among other lands. On October 15, 2012, Newfield 
filed another Request for Agency Action seeking to: (1) force pool the interests of certain non
consenting and non-locatable owners of the oil and gas minerals in the Spaced Intervals (as 



described in the Spacing Order) beneath the Subject Lands; (2) establish the average weighted 
royalty payments to such owners and the costs of plugging and abandoning certain identified wells; 
and (3) impose a non-consent penalty of 300% of any non-consenting owner's share of the costs of 
staking the location, well site preparation, rights-of-way, rigging up, drilling, reworking, 
recompleting, deepening or plugging back, testing and completing each identified well, including 
the cost of equipment in the well to and including the wellhead connections, as just and reasonable 
compensation to the consenting owners. This Notice is being published at the direction of the Board 
to complete notice to the non-locatable parties listed herein, whose whereabouts cannot be 
ascertained through reasonable diligence. 

The hearing will be conducted as a formal administrative adjudication in accordance 
with the rules of the Board as set forth in Utah Administrative Code Rules R641 et seq. as provided 
for by Utah Code Ann. § 63G-4-101 through 601. 

One of the purposes of the December 5, 2012 proceeding will be for the Board to 
give any non-locatable party listed herein an opportunity to respond to Newfield's October 15,2012 
Request for Agency Action, and in particular, its request to force pool all non-consenting and non
locatable mineral interest owners who own interests in the oil and gas minerals in the Spaced 
Intervals beneath the Subject Lands. 

Crest Resources, Inc. and the Heirs of John Pekros, and all other persons claiming 
any right, title, or interest in or to the oil and gas produced from any reservoirs beneath the property 
described herein should contact Newfield at (303) 893-0102, or at Newfield Production Company, 
1001 Seventeenth Street, Suite 2000, Denver, Colorado 80202, Attention: Roxann Eveland 
regarding the opportunity to lease. Additionally, each of the owners named in this paragraph and all 
other persons claiming any right, title, or interest in or to the oil and gas produced from the Spaced 
Intervals beneath the property described herein, or to the right to drill into, produce from, or 
appropriate such oil or gas, has the opportunity to participate in the following wells located on the 
Subject Lands by entering a joint operating agreement and by paying their portion of the costs of 
drilling and completing the well pertaining to their ownership interest: 

Dillman #5-2-3-1 W (located in subject Section 2) 
Smalley #7-8-3-1 W (located in subject Section 8) 

(the "Subject Wells"). Each well is located within a sectional (640-acre or equivalent) drilling unit 
modified or established by the Board at the April 25, 2012 hearing. For information on leasing your 
interest or participating in the wells, or for any other questions, you should contact Newfield as 
provided above or through its undersigned counsel. 

Failure to respond to the October 15,2012 Request for Agency Action or to 
participate in any of the Subject Wells by entering into a lease or by paying its share of the drilling 
and completing costs for a well, will result in such non-participating owner being deemed a non
consenting owner, and therefore, subject to force pooling and a possible non-consent penalty of up 
to 300% that may be imposed by the Board at the December 5, 2012 hearing. 

Objections to this matter shall be filed with the Secretary of the Board at the address 
listed below no later than November 28,2012. Objections filed later may be considered by the 
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Board at or before the regularly scheduled hearing for good cause shown. A party must file a timely 
written objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the State 
of Utah, or attorneys licensed to practice law in another jurisdiction which meets the rules ofthe 
Utah State Bar for practicing before the Utah Courts. Attorney representation may be waived by the 
Board upon petition and good cause shown. 

Persons interested in this matter may participate pursuant to the procedural rules of 
the Board. The October 15,2012 Request for Agency Action, and any subsequent pleadings may 
be inspected at the office ofthe Secretary to the Board, 1594 West North Temple, Suite 1210, Salt 
Lake City, Utah 84116 ((801)-538-5277), or copies obtained by contacting Petitioner's counsel 
Thomas W. Clawson at the address and telephone number listed below. A party who fails to attend 
or participate in the hearing may be held in default. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call Julie Ann 
Carter at (801) 538-5277, at least three working days prior to the hearing date. 

4821-8857-2689, v. 1 

Dated this 1st day of November, 2012. 

VANCOTT, BAGLEY, CORNWALL & McCARTHY 

By: /s/ Thomas W. Clawson 

36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
(801) 532-3333 
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BEFORE THE BOARD OF OIL, GAS AND MINING F I LED 
DEPARTMENT OF NATURAL RESOURCES NOV 0 1 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

NEWFIELD PRODUCTION COMPANY TO: 

NOTICE 
OF OPPORTUNITY TO LEASE 

OR PARTICIPATE IN 
OIL ,AND GAS WELLS 

AND 

SUPPLEMENTAL NOTICE 
OF REQUEST FOR 
AGENCY ACTION 

Do~ket No. 2012-042 
Cause No. 139-99 

Crest Resources, Inc. and the Heirs of John Pekros, and all other persons claiming any right, title, or 
interest in or to the oil and gas produced from any reservoirs beneath the property described herein 
and in the Request for Agency Action filed in the above-entitled matter, or to the right to drill into, 
produce from, or appropriate such oil or gas. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of 
Utah, will conduct a hearing on Wednesday, December 5, 2012, at 9:00 a.m., or as soon as possible 
thereafter, in the Auditorium of the Department of Natural Resources, 1594 West North Temple, 
Salt Lake City, Utah. 

A hearing was held on April 25, 2012, wherein the Board heard testimony and 
evidence concerning Newfield Production Company's ("Newfield") March 8, 2012 Request for 
Agency Action. At the hearing the Board ordered the entry of an order (the "Spacing Order") 
modifying a prior Order (Cause No. 131-51) establishing sectional (640-acre or equivalent) drilling 
units for the production of oil, gas, and other hydrocarbons from the Green River and Wasatch 
formations underlying the lands located in all of Sections 2 and 8, Township 3 South, Range 1 
West, and establishing a similar sectional (640-acre or equivalent) drilling unit underlying the lands 
located in all of Section 21, Township 3 South, Range 2 West, U.S.M., Duchesne and Uintah 
Counties, Utah (together, the "Subject Lands"), among other lands. On October 15,2012, Newfield 
filed another Request for Agency Action seeking to: (1) force pool the interests of certain non
consenting and non-locatable owners of the oil and gas minerals in the Spaced Intervals (as 



described in the Spacing Order) beneath the Subject Lands; (2) establish the average weighted 
royalty payments to such owners and the costs of plugging and abandoning certain identified wells; 
and (3) impose a non-consent penalty of 300% of any non-consenting owner's share of the costs of 
staking the location, well site preparation, rights-of-way, rigging up, drilling, reworking, 
recompleting, deepening or plugging back, testing and completing each identified well, including 
the cost of equipment in the well to and including the wellhead connections, as just and reasonable 
compensation to the consenting owners. This Notice is being published at the direction ofthe Board 
to complete notice to the non-locatable parties listed herein, whose whereabouts cannot be 
ascertained through reasonable diligence. 

The hearing will be conducted as a formal administrative adjudication in accordance 
with the rules of the Board as set forth in Utah Administrative Code Rules R641 et seq. as provided 
for by Utah Code Ann. § 63G-4-101 through 601. 

One of the purposes of the December 5,2012 proceeding will be for the Board to 
give any non-locatable party listed herein an opportunity to respond to Newfield's October 15,2012 
Request for Agency Action, and in particular, its request to force pool all non-consenting and non
locatable mineral interest owners who own interests in the oil and gas minerals in the Spaced 
Intervals beneath the Subject Lands. 

Crest Resources, Inc. and the Heirs of John Pekros, and all other persons claiming 
any right, title, or interest in or to the oil and gas produced from any reservoirs beneath the property 
described herein should contact Newfield at (303) 893-0102, or at Newfield Production Company, 
1001 Seventeenth Street, Suite 2000, Denver, Colorado 80202, Attention: Roxann Eveland 
regarding the opportunity to lease. Additionally, each of the owners named in this paragraph and all 
other persons claiming any right, title, or interest in or to the oil and gas produced from the Spaced 
Intervals beneath the property described herein, or to the right to drill into, produce from, or 
appropriate such oil or gas, has the opportunity to participate in the following wells located on the 
Subject Lands by entering a joint operating agreement and by paying their portion of the costs of 
drilling and completing the well pertaining to their ownership interest: 

Dillman #5-2-3-1 W (located in subject Section 2) 
Smalley #7-8-3-1 W (located in subject Section 8) 

(the "Subject Wells"). Each well is located within a sectional (640-acre or equivalent) drilling unit 
modified or established by the Board at the April 25, 2012 hearing. For information on leasing your 
interest or participating in the wells, or for any other questions, you should contact Newfield as 
provided above or through its undersigned counsel. 

Failure to respond to the October 15,2012 Request for Agency Action or to 
participate in any of the Subject Wells by entering into a lease or by paying its share of the drilling 
and completing costs for a well, will result in such non-participating owner being deemed a non
consenting owner, and therefore, subject to force pooling and a possible non-consent penalty of up 
to 300% that may be imposed by the Board at the December 5, 2012 hearing. 

Objections to this matter shall be filed with the Secretary of the Board at the address 
listed below no later than November 28,2012. Objections filed later may be considered by the 
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Board at or before the regularly scheduled hearing for good cause shown. A party must file a timely 
written objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the State 
of Utah, or attorneys licensed to practice law in another jurisdiction which meets the rules of the 
Utah State Bar for practicing before the Utah Courts. Attorney representation may be waived by the 
Board upon petition and good cause shown. 

Persons interested in this matter may participate pursuant to the procedural rules of 
the Board. The October 15, 2012 Request for Agency Action, and any subsequent pleadings may 
be inspected at the office of the Secretary to the Board, 1594 West North Temple, Suite 1210, Salt 
Lake City, Utah 84116 ((801)-538-5277), or copies obtained by contacting Petitioner's counsel 
Thomas W. Clawson at the address and telephone number listed below. A party who fails to attend 
or participate in the hearing may be held in default. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call Julie Ann 
Carter at (801) 538-5277, at least three working days prior to the hearing date. 

4821-8857-2689, v. 1 

Dated this 1st day of November, 2012. 

VANCOTT, BAGLEY, CORNWALL & McCARTHY 

By: /s/ Thomas W. Clawson 

36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
(801) 532-3333 
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F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 
NOV 0 ~ 2012 

S6CRETARY, BOARD OF 
OIL, GAS I MINING 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

ORDER GRANTING EX PARTE 
MOTION TO SERVE REQUEST 

FOR AGENCY ACTION BY 
PUBLICATION 

Docket No. 2012-042 
Cause No. 139-99 

The Board of Oil, Gas and Mining (the "Board") having fully considered Newfield 

Production Company's (the "Petitioner") Ex Parte Motion to Serve Request for Agency Action by 

Publication (the "Motion") and the grounds and reasons provided therefore, and good cause 

appearing, hereby enters its Order granting the Motion as follows: 

1. Petitioner's Motion is granted. 

2. The proposed Notice attached to the Motion sh~l be published prior to the 

Board's December 5, 2012 hearing for two consecutive weeks in the Salt Lake Tribune, Deseret 

News, Uintah Basin Standard, and Vernal Express newspapers. 

3. Objections or responses to Newfield's October 15,2012 Request for Agency 

Action shall be filed with the Secretary of the Board and served on Newfield's counsel no later than 

November 28,2012. 



For all purposes, the Chainnan's signature on a faxed copy of this Order shall be 

deemed the equivalent of U originlll. 

Issued this __ day of November, 2012. 

STATE OF UTAH 
. BOARD OF OIL, GAS AND MINING 



CERTIFICATE OF MAILING 

I hereby certify that on this 2nd day of November, 2012, I caused a true and correct copy 

of the foregoing ORDER GRANTING EX PARTE MOTION TO SERVE REQUEST FOR 

AGENCY ACTION BY PUBLICATION to be served via U.S. Mail, properly addressed with 

postage prepaid, upon each of the following: 

Thomas W. Clawson 
Van Cott, Bagley, Cornwall & McCarthy 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Newfield Production Company 
Attention: Laura Smith 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

INTERESTED PARTIES IN SECTION 21, TOWNSHIP 
3 SOUTH, RANGE 2 WEST, U.S.M. 

Ute Indian Tribe of the Uintah and Ouray 
Reservation, Utah 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ute Distribution Corporation 
P.O. Box 190 
Fort Duchesne, Utah 84026 

J. Kay Thorne 
5818 Central Drive 
Mukilteo, Washington 98275 

Keyne Thorne 
3010 Bloomington Hills Drive 
St. George, Utah 84790 

Maralyne T. Bone 
1270 East 700 North 
Bountiful, Utah 84010 

Mary C. Stour, Trustee of the Sarah M. Coe 
Trustee of the Sarah M. Coe Trust 
4140 Oceanside Blvd., # 159 
Oceanside, California 92056 

Janice Penney 
917 East 8475 South 
Sandy, Utah 84094 

Eric Lee Neilson 
1005 Violet Drive 
Sandy, Utah 84094 

Ashley Higginson 
249 Bernhardt Street 
Albury, NSW, Australia 2640 

LaTina K. Scott 
115 N Warren Street, Ste B 
Winslow, Arizona 86047 



Nancy Johnson Martin and Robert Lee 
Johnson, Co-Trustees of the Marimon-Johnson 
Family Trust U/D/T dated November 23,2005 
750 Weaver Diary, Rd. #150 
Chapel Hill North Carolina 27514 

Melita K. Guy 
223 Lower Plateau Road 
Bigola, Sydney, Australia 2107 

Flora Scott 
350 S. Main Street 
Salt Lake City, Utah 84101 

Nancy Jones 
1423 C Street 
Eureka, California 95501 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, California 91701 

Thora Fritts 
6169114 Avenue 
Hanford, California 93230 

Marilyn K. Young 
1271 East 4130 South 
Salt Lake City, Utah 84124 

Rae Jeree Schulte 
2402 Woodlawn Avenue 
Boise, Idaho 83702 

Steven Kenneth HardIe, Agent and Attorney in 
Fact for Daniel H. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Pete HardIe 
10219 S 3200 West 
South Jordan, Utah 84095 

Steven Kenneth HardIe 
1010 N. State Street 
Orem, Utah 84057 

Robert Lee Marimon and Mary Suzanne 
Marimon, Co-Trustees of the Marimon Family 
Trust UIDIT dated April 12, 1990, as amended 
March 6, 1995, January 5, 1998, and 
November 9,2000 
12068 Carole Place NE 
Bainbridge Island, Washington 98110 

Dillman Family, LLC 
2180 E Fort Union Blvd. 
Salt Lake City, Utah 84121 

Joseph Sam 
102 CR 317 
Oxford, Mississippi 38855 

Theodora Jan Cocagne 
1326 E. Castlecrest Dr. 
Visalia, California 93292 

Judy C. Peterson 
Box 178 
Jensen, Utah 84035 

Richard D. Young 
906 American Beauty Drive 
Salt Lake City, Utah 84116 

Clifford R. Hawkswood 
4902 Rumac St. SE 
Olympia, Washington 98513 

Nileen Fullerton 
P.O. Box 416 
Goldendale, Washington 98620 

Steven Kenneth HardIe, Agent and Attorney in 
Fact for Ellen V. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Anita Dickinson 
4780 West Roundtable Circle 
West Valley City, Utah 84120 

Bruce Kent HardIe 
948 Heatherbrook Cir 
South Jordan, Utah 84095 



Heather Mavandi 
1202 Drayton Ave 
Tustin, California 92780 

Thomas Alan HardIe 
361 Azure Cir 
Draper, Utah 84020 

Scott Hagman and Vickie Mae Hagman 
P.O. Box 1674 
Roosevelt, Utah 84066 

David Felter 
P.O. Box 112 
Myton, Utah 84052 

Veda Marie Collier 
Route 1, Box 246 
Mead, Washington 99021 

Rhoda Francis Clark 
344 Clark Road 
Sundury, Pennsylvania 16061 

Helen Wymer 
410 South Roosevelt Circle 
Roosevelt, Utah 84066 

Bonnie Pierce 
935 East 250 North 11-9 
Roosevelt, Utah 84066 

Dahl Ray Jensen, Trustee of the Dahl Ray and 
Marianne F. Jensen Family Trust dated 
October 6, 1994 
4566 West 5100 South 
Keams, Utah 84118 

M. Dee Felter 
P.O. Box251 
Roosevelt, Utah 84066 

Milton Gale Larsen and Darlene Larsen, Joint 
Tenants 
3127 South 400 East 
St. George, Utah 84770 

Michael Ralph Lowe 
25518 W. Whyman Street 
Buckeye, Arizona 85326 

Martin C. HardIe 
12386 Laurel Park 
Draper, Utah 84020 

Duchesne County, a Utah Body Politic 
734 Center St. 
P.O. Box 270 
Duchesne, Utah 84021 

John C. and Lynda Hagman, Joint Tenants 
P.O. Box 124 
Myton, Utah 84052 

James Keith Felter 
P.O. Box 103 
Myton, Utah 84052 

Gala Jan Clark 
Box 113 
Jensen, Utah 84035 

Sandra Lee Clark 
P.O. Box 645 
Wellpinit, Washington 99040 

Dixie Lee Kosec 
P.O. Box 312 
Myton, Utah 84052 

Jasper Lee Felter 
762 West 2050 South 
Vernal, Utah 84078 

Unitah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 198: Mercides Pekepovits 
P.O. Box 91066 
Prescott, Arizona 86304 

Carol Felter Henley 
6629B 
Roosevelt, Utah 84066 

Gregory S. Lowe 
5409 Foot Hills Drive 
Berthoud, Colorado 80513 

Melinda Jody Lowe 
1035 Banbury Court 
Napa, California 94558 



Jeffrey George Lowe 
1883 20th St. 
Ogden, Utah 84401 

Lillija Dee Lowe 
2560 Buchanan Avenue 
Ogden, Utah 84401 

June L. Richardson 
228 East 1864 South 
Orem, Utah 84058 

Terry L. Scholes 
Route 3 Box 3134 
Roosevelt, Utah 84066 

Rae Ann Scholes Alldredge 
280 East 500 South 
Fillmore, Utah 84631 

Moon Brothers LLC 
2677 North 930 East 
Provo, Utah 84604 

Susan F. Earnest 
5847 S. Stony Brook Way 
Kerns, Utah 84118 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 199: Mo-Go-Ra-Tats 
P.O. Box 91066 
Prescott, Arizona 86304 

Willamae Shavanaux 
P.O. Box 304 
Myton, Utah 84052 

Leroy Amos Diaz 
5535 S. 5180 W. 
Keams, Utah 84118 

Robert Bonnet 
P.O. Box 33714 
Reno, Nevada 89533 

Estate of Stephen Bonnet 
309 N. Bedell Ave, Apartment 146 
Del Rio, Texas 78840 

Gretchen Alta Lowe 
1650 Darling Street 
Ogden, Utah 84403 

Liisa Kerr Lowe 
2334 Leda Lane 
Santa Clara, Utah 84401 

Pauline Poulson 
Box 267 
Rockland, Idaho 83271 

Kendall L. Scholes 
Route 1 Box 1125 
Roosevelt, Utah 84066 

Bennie L. Scholes 
4774 South 3730 West 
Taylorsville, Utah 84118 

Sharon F. Lamb 
6430 S. 790 West 
Salt Lake City, Utah 84123 

Christina S. Wyasket 
P.O. Box 662 
Burley, Idaho 83310 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 561: Poker (Mo-Wits Seah) Jack 
P.O. Box 91066 
Prescott, Arizona 86304 

Paul N. Mascarenas 
P.O. Box 203 
Ft. Duchesne, Utah 84026 

Angela Rose Diaz 
3375 W. 7800 S., Apt. #1421 
WestJordan, Utah 84088 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Estate of Stephen Bonnet 
11A E Highway 90 
Del Rio, Texas 78840 



Larry Love 
9641 Townsville Circle 
Highlands Ranch, Colorado 80130 

Johnny L. Diaz 
Address Unknown 

Edna J. Lopez 
Address Unknown 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe, Ste 760 
Houston, Texas 77057 

Dallas E. or Martha J. Murray, Joint Tenants 
P.O. Box 96 
Myton, Utah 84052 

Jerry N. Mascarenas 
Address Unknown 

Jody F. Diaz 
Address Unknown 

Kathleen Smith 
Address Unknown 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S. Garfield Street 
Denver, Colorado 80209 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

INTERESTED PARTIES IN SECTION 8, 
TOWNSHIP 3 SOUTH - RANGE 1 WEST 

Newfield Production Company 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, Colorado 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S Garfield St 
Denver, Colorado 80209-5006 

Teresa Ellen Jenkins 
56540 EI Dorado Drive 
Yucca Valley, California 92284 

Clifton W Jenkins as Joint Tenant 
4225 N Sego Lily Dr 
Morgan, Utah 84050 

International Petroleum, LLC 
4834 S Highland Drive, Suite 200 
Salt Lake City, Utah 84117 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe Ste 760 
Houston, Texas 77057 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, Utah 84078 

Louiza P Jenkins 
6205 Riverside Blvd Apt 125 
Sacramento, California 95831 

Carol Ann Butterfield as Joint Tenant 
7986 South Coolidge 
Midvale, Utah 84047 



Kathy Jepsen as Joint Tenant 
862 West 1875 South 
Preston, Idaho 83263 

Mark Butterfield as Joint Tenant 
6807 E Cub River Rd 
Preston, Idaho 83263-5709 

Algie Hudson 
2146 Charing Cross Drive 
Lake Havasu, Arizona 86404 

Jaqueline Taylor 
3789 North Extension Road 
Scottsdale, Arizona 85256 

Bradford Keith Luke 
1145 S. 1470 E. 
Provo, Utah 84606 

Tamara Luke Thayne 
1864 N. 400 E. 
Orem, Utah 84097 

Gerald W Day Living Trust Gerald W & Byron 
C Day, Trustees 
476 So 200 East #1 
St. George, Utah 84770 

Norma Day Beesley 
543 West 2775 South 
Nibley, Utah 84321 

Holly B Hansen 
4967 S. Lacontessa Street 
Salt Lake City, Utah 84117 

Heather Bailey 
2502 E. Elm Street 
Salt Lake City, Utah 84109 

Sweet Family Partnership 
2459 E 400N 
Saint Anthony, Idaho 83445 

Dillman Family LLC 
3206 Old Mill Circle 
Cottonwood Heights, Utah 84121 

Janalyn Hilton as Joint Tenant 
12122 South 2160 West 
Riverton, Utah 84065 

Wendy B Dewey as Joint Tenant 
395 West Center St 
Midvale, Utah 84047 

Jeffrey B Luke 
RR 4 Box 4210 
Roosevelt, Utah 84066 

Stacy Luke 
2496 East Charros Road 
Sandy, Utah 84092 

Arnold Jackson Luke 
3729 Fowler Avenue 
Ogden, Utah 84403 

Valerie L Taylor 
8600 Blue Maiden Way 
Elk Grove, California 95624 

Dale C and Fern D Gibxon Rev Liv TR Dale C 
and Fern D Gibson Trustees 
145 Buckingham 
Providence, Utah 84332 

Casey R Baird 
1079 Vine Street 
Murray, Utah 84121 

Gary J Baird 
6101 North Vermont Avenue 
Oklahoma City, Oklahoma 73112 

Marilyn Y Hoff 
5914 Twilight Circle 
Keams, Utah 84118-4622 

Tamara Gray as Joint Tenant 
5293 North 6150 West 
Roosevelt, Utah 84066 

Sharon J Mortensen Family Trust R Keith & 
Sharon J Mortensen, Trustees 
Route 2, Box 2052 
Roosevelt, Utah 84066-9204 



Ardith Atwood AKA Ardith M Abegglen 
3426 W 1550 N 
Vernal, Utah 84078 

Metta T Barnes 
c/o Bob Quinn 
47 East 1975 North 
Centerville, Utah 84014 

Larae M Perry 
3074 West 200 North 
Vernal, Utah 84078 

Vernon James Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Jared Shane Edwards 
PO Box 216 
Roosevelt, Utah 84066 

Greg Morrill 
8275 W Montana St 
Rathdrum, Idaho 83858 

Tonja Curtis AKA Tonya A Neal 
PO Box 312 
Jensen, Utah 84035 

Eleanor Breitenstein 
1542 Bums 
Ridge Crest, California 93555 

Burton Johnson 
4000 Jupiter Dr 
Salt Lake City, Utah 84109 

Vernon Lavon Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Percy Stewart 
210 South 500 West 
Roosevelt, Utah 84066 

Mark Stewart 
PO Box 323 
Roosevelt, Utah 84066 

Tamilyn Young 
4098 W Teton Estates Dr 
West Jordan, Utah 84088 

Ilene M Mellin AKA Ilene Oldson 
38171 Mica Ave 
North Branch, MN 55056 

Julie Beth Farnsworth AKA Julie Beth 
Edwards 
RR1 Box 1034-F 
Roosevelt, Utah 84066 

Janis Marcia Bailey AKA Janis Marcia 
Edwards 
1248 North 3620 West 
Vernal, Utah 84078 
Lynette M Wingert 
9443 South Sid Circle 
South Jordan, Utah 84095 

Max D Morrill 
2101 West 11970 South 
Riverton, Utah 84065 

Brent D Morrill 
10609 North 5400 West 
Highland, Utah 84003 

Rowland & Margaret Merrill Estates Craig and 
Wilmer Merrill, PRS 
4278 West Oakview 
Alpine, Utah 84004 

Stanley Johnson 
436 East 1540 South 
Vernal, Utah 84078 

Carma Allred 
Route 2, Box 2726 
Roosevelt, Utah 84066 

Larue Green 
7743 Jacinto Dr 
Elko, Nevada 89801 

Margie Louise Edwards Nelson 
45 N 750 E 
Kaysville, Utah 84037-2154 



Mark L Oberhansley Trust DTD 4117/87 Fern 
B Oberhansly SUCC TTEE 
HC 66 Box 45 
Neola, Utah 84053 

Cindy Downward 
6286 S Hastings Cir 
Taylorsville, Utah 84129-6119 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, Idaho 83401 

Leroy Smalley 
PO Box 1191 
Roosevelt, Utah 84066 

Donnell G Brokaw and Doralda W Brokaw 
Life Estate 
4220 S 1000 W 
Roosevelt, Utah 84066 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, Utah 84118 

Crest Resources Inc. 
Unlocatable 

INTERESTED PARTIES IN SECTION 2, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST 

Heirs of Allotment No 687 MUNC 13 
Sarah Colorow Mountain 
clo Bureau ofIndian Affairs 
PO Box 190 
Ft. Duchesne, Utah 84026 

Sandra Carol Swaffar 
PO Box 186 
Mabelvale, Arizona 72103 

Steven Ray Rumel 
600 South 298 Street 
Federal Way, WA 98002 

Rebecca Murray 
25 S 100 E 
Roosevelt, Utah 84066 

Gayla Griswold 
815 2nd Ave W 
Williston, ND 58801 

Lana Kreiger Bonnet 
341 W600N 
Vernal, Utah 84078 

Geannie Berg 
812 Maple Street 
Rock Springs, WY 82901 

Heirs of Allotment No 687 MUNC 259-A and 
259-B Pete Wyasket 
clo Bureau ofIndian Affairs 
PO Box 190 
Ft. Duchesne, UT 84026 

Beverly Rumel McDaniels 
8291 South Van Buren Street 
Midvale, Utah 84047 

Dillman Family LLC 
clo Ray E Dillman 
11946 Hidden Canyon Lane 
Sandy, Utah 84092 

Douglas Ray Murray 
1515 East 4000 S 
Vernal, Utah 84078 

Marilyn Baker 
498 N 1 st West 
Rigby, ID 83442 

Kathryn Roberts 
445 WLagoon 
Roosevelt, Utah 84066 

Penny Stepper 
PO Box 3513 
Butte, MT 59702 



Jordan True Murray 
c/o Natalie Jo Murray 
256 West 350 North, Unit D 
Vernal, UT 84078 

Peggy Lindsay 
c/o Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Marilyn Merrell 
2563 East 2500 South 
Vernal, Utah 84078 

Roy-co, a Utah LP 
2005 S 300 W 
Salt Lake City, UT 84115 

Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 860 
Houston, TX 77057 

Heirs of John Pekros 
Unknown 

John Wills 
998 W North Myton Bench Rd #121 
Roosevelt, Utah 84066 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Jason A Riley and Lora L Riley 
Rt 2 Box 2412 
Ballard, UT 84066 

Patricia W Todd 
1952 South 700 East 
Bountiful, Utah 840 I 0 

Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Ruth Erickson 
7591 Coronado Dr 
Guena Park, CA 90261 

Gundi B Hays 
2139 Cumberland Drive 
Salt Lake City, Utah 84124 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORRl, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Sandra Mugleston Meadows Owens, Trustee of 
the Sheridan L Owens Trust dated 12/18/01 
1828 Holladay Farm Lane 
Salt Lake City, Utah 84117 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Bill Barrett Corporation 
1099 18th Street, Suite 2300 
Denver, CO 80202 



NEWFIELD PRODUCTION COMPANY 
10011ih Street, Suite 2000 

Denver, CO 80202 
303-893-0102 

REQUEST FOR AGENCY ACTION 

For an Order pooling all interests in three drilling units 
established by the Board's order entered in 

Cause No. 139-90 in Sections 2 and 8, 
Township 3 South, Range 1 West, USM, 

and Section 21 
Township 3 South, Range 2 West, USM, 

Duchesne County, Utah 

State of Utah 
Division of Oil, Gas & Mining 

Board Hearing - December 5, 2012 
Salt Lake City, Utah 

Docket No. 2012-042 
Cause No. 139-99 

LAND AND ENGINEERING EXHIBITS 

F I LED 
NOV 0 6 2012 

SECRETARY, BOARD OF 
OIL, GAS I MlNING 
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Land Exhibit 2 
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1323.40' (Meos.) 1323.35' (Meos.) 

~ = SECTION CORNERS LOCATED 

BASIS OF ELEV; Elevations are based on 
an N.G.S. OPUS Correction. LOCATION: 
LA T. 40°04'09.56" LONG. 110°00'43.28" 
(Tristate Aluminum Cap) Elev. 5281.57' 

5-2-3-1W 
(Surface Location) NAD 83 
LA TlTUDE = 40° 15' 10.35" 

LONGITUDE = 109· 58' 14.63" 

NEIfFIElJ) EXPLORATION COMPANY 

WELL LOCATION, 5-2-3-1 W, LOCATED 
AS SHOWN IN THE SW 1/4 NW 1/4 OF 
SECTION 2, 13S, R1 W, U.S.B.&M. UINTAH 
COUNTY, UTAH. 

o 
o 
o 

tf.QlIS;. 

o 
o 
LD o 

BAR SCALE 

o 
o 
o 

1. Well footages are measured at right 
angles to the Section Lines. 

2. Bearings are based on Global 
Positioning Sate/lite observations. 

N , 

TRI STATE LAND SURVEYING &- CONSULTING 
180 NORTH VERNAL AVE. - VERNAL, UTAH 84078 

(435) 781-2501 

DATE SURVEYED: 
11-17-11 

DATE DRAWN: 
11-03-11 
REVISED: 
11-29-11 F.T.M . 

SURVEYED BY: D.P. VERSION: 

DRAWN BY: F.T.M. 

SCALE: 1" 1 000' 
V2 
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(NAD 27) 

• = PROPOSED WELL HEAD. 

LATITUDE = 40·14'18.39" (40.238442) 
LONGITUDE = 110·00'53.15" (110.014764) 

... SECTION CORNERS LOCATED. 

6. SECTION CORNERS RE-ESTABLISHED. (Not Set on Ground.) 

NEWFIELD EXPLORATION COMPANY 
Well location, SMALLEY #7-8-3-1 W, located as 
shown in the SW 1/4 NE 1/4 of Section 8, T3S, 
R1 W, U.S.B.&M., Duchesne County, Utah. 

BASIS OF ELEVATION 

SPOT ELEVATION LOCATED AT THE SOUTHEAST CORNER OF 
SECTION 20, T3S, R2W, U.S.B.&M. TAKEN FROM THE MYTON, 
QUADRANGLE, UTAH. DUCHESNE COUNTY. 7.5 MINUTE QUAD 
(TOPOGRAPHIC MAP) PUBLISHED BY THE UNITED STATES 
DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY. SAID 
ELEVATION IS MARKED AS BEING 5148 FEET . 

BASIS OF BEARINGS 

BASIS OF BEARINGS IS A G.P.S. OBSERVATION. 

-0 
o 
o 

-0 
o _ 
LO 0 

S CAL E 

""0 
o 
o 

REV.: 08-18-11 
REV.: 05-18-1 1 

UINTAH ENGINEERING 

65 SOUTH 200 EAST - VERNAL, UTAH 84078 

(435) 789-1017 

SCALE
1
" 1000' 

PARTY 
M.A. C.K. J.I. 

WEATHER 

COOL 

DAlE SURVEYED: I DAlE DRAWN: 
04-06-11 04-14-11 

REFERENCES 

FILE 

G.L.O. PLAT 

NEWFIELD EXPLORATION 
COMPANY 
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\ 
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~ = SECTION CORNERS LOCATED 

BASIS OF ELEV; Elevations are based on 
an N.G.S. OPUS Correction. LOCATION: 
LA T. 40'04'09_56" LONG. 110'00'43.28" 
(Tristate Aluminum Cap) Elev. 5281.57' 

t- -- --

I 
\ 

I 
3938.27' (Meas.) 

4-21-3-2WH 

Cop on 
Galvanized 
Pipe 

(Surface Location) NAO 83 
LA TlTUDE = 40" 12' 50.56" 

LONGITUDE = 110" 07' 12.02" 

NEflFIEfJ) EXPLORATION COIIPANY 

WELL LOCATION, 4-21-3-2WH, LOCATED 
AS SHOWN IN THE NW 1/4 NW 1/4 OF 
SECTION 21, 13S, R2W, U.S.B.&M. 
DUCHESNE COUNTY, UTAH . 

TARGET BOTTOM HOLE, 4-21-3-2WH, 
LOCATED AS SHOWN IN THE SW 1/4 
SW 1/4 OF SECTION 21, 13S, R2W, 
U.S.B.&M. DUCHESNE COUNTY, UTAH. 

o 
o 
o 

t:JIllES;. 

'0 
o 
LD o 

BAR SCALE 

o 
o 
o 

1. Well footages are measured at right 
angles to the Section Lines. 

2. Bearings are based on Global 
Positioning Satellite observations. 

N 

~ 

TRI STATE LAND SURVEYING &- CONSULTING 
180 NORTH VERNAL AVE. - VERNAL, UTAH 84078 

(435) 781- 2501 

DATE SURVEYED: 
SURVEYED BY: D.P. VERSION: 

11-04-11 

DATE DRAWN: 
DRAWN BY: F.T.M. 

V1 11 07 11 
REVISED: SCALE: 1" = 1000' 
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~ I . Proposed I --1 ~ Well Head 

L._._._._._._._._.~ 
~ , 
~ 
~ 
~ 
"-

~ 
1998 

\~ 
:;: 

\~ 
N 
o 
Z 

~ 

~ 

OJ Detail 
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N8T20'33"£ 
7316.82' (Meas.) 

N87'36'37"£ - 3938.27' (Meas.) 

~ = SECTION CORNERS LOCATED 

BASIS OF ELEV; Elevations are based on 
an N.G.S. OPUS Correction. LOCATION: 
LA T. 40'04'09.56" LONG. 110'00'43.28" 
(Tristate Aluminum Cap) Elev. 5281.57' 

11-21-3-2W 
(Surface Location) NAD 83 
LATITUDE = 40' 12' 79.03" 

LONGITUDE = 710' 07' 03.36" 

NEIYFIELlJ EXPLORATION COMPANY 

WELL LOCATION, 11-21-3-2W, LOCATED 
AS SHOWN IN THE NE 1/4 SW 1/4 OF 
SECTION 21, ns, R2W, U.S.B.&M. 
DUCHESNE COUNTY, UTAH. 

o 
o 
o 

ti!J..IIS;. 

o 
o 
Lf) ·0 

BAR SCALE 

o 
o 
o 

I. Well footages are measured at right 
angles to the Section Lines. 

2. Bearings are based on Glob 01 
Positioning Satellite observations. 

N , 

TRI STATE LAND SURVEYING & CONSULTING 
180 NORTH VERNAL AVE. - VERNAL, UTAH 84078 

(435) 781-2501 

DA TE SURVEYED: 
11-05-11 

DATE DRAWN: 
11-06-11 
REVISED: 
12-21-11 - M.W. 

SURVEYED BY: D.P. VERSION: 

DRAWN BY: M.W. 

SCALE: 1" 1000' 
V3 
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LEASED MINERAL INTERESTS 

Dillman S-2-3-1W 

Leased Mineral Owner 

Heirs of Allotment No. 687 MUNC 13: Sarah Colorow 

Mountain 

Sandra Carol Swaffar 

Beverly Rumel McDaniels 

Steven Ray Rumel 

Ray E Dillman, Managing Member and Agent of 

Dillman Family, LLC 

Douglas Ray Murray 

Gayla Griswold 

Patricia W Todd 

Peggy Lindsay 

Joyce Eldredge 

Marilyn Merrell 

Ruth Erickson 

Heirs of Allotment No. 687 MUNC 259-B: Pete 

Wyasket 

Heirs of Allotment No. 687 MUNC 259-A: Pete 

Wyasket 

Gundi B Hays 

Newfield Leasehold in DSU 

Rebecca J Murray 

Marilyn Baker and Gary L Baker 

Lana Bonnet 

Kathy Roberts 

Geannie Berg 

Penny Stepper 

Jordon True Murray 

Roy-co, a Utah LP 

Bill Barrett Corporation Leasehold in DSU 

TOTAL LEASED MINERAL INTERESTS 

3-A.1 

Mineral 

Interest 

0.24823806 

0.03132341 

0.00039154 

0.00078309 

0.11589663 

0.00261029 

0.00261029 

0.00522057 

0.00522057 

0.00522057 

0.00522057 

0.00522057 

0.24014618 

0.23318542 

0.02784303 

0.92913078 

0.01566171 

0.00261029 

0.00261029 

0.00261029 

0.00087009 

0.00087009 

0.00087009 

0.00783085 

3.393370% 

96.30645% 



NON-CONSENTING OWNERS 

Dillman 5-2-3-1W 

Unleased Mineral Owner 

John Pekros 

Sandra Mugleston Meadows Owens, Trustee 

Sheridan L Owens Trust dtd 12/18/01 
- - -

John Wills 

Address 

Unknown 

1828 Holladay Farm Lane 

Salt Lake City, UT 84117 -
998 W North Myton Bench Road #121 

Roosevelt, UT 84066 

Mineral 

Interest 

3.132341% 

0.039154% 

0.522057% 

TOTAL NON-CONSENTING OWNERS: 3.693552% 

3-A.2 
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LEASED MINERAL INTERESTS 

Leased Mineral Owner 

Algie Hudson 

Ardith Atwood 

Arnold Jackson Luke 

Bradford Keith Luke 

Brent D Morrill 

Burton Johnson 

Carol Ann Butterfield 

Carrie Sue Rocha 

Cindy Downward 

Clifton Wayne Jenkins 

Smalley 7-8-3-1W 

Dale C Gibson & Fern D Gibson Revocable Trusts, Dale C and Fern 

Day Gibson, Co-Trustees 

Donnell G Brokaw and Doralda W Brokaw, Life Estate 

Eleanor Breitenstein 

Erma Stewart 

Garry J Baird 

Gerald W Day 

Greg Morrill 

Heather Bailey 

Holly B Hansen 

Ilene M Mellin 

Jacqueline Taylor 

Janis Marcia Bailey 

Jared Shane Edwards 

Jeffrey E Luke 

Johnnie Jenkins 

Julie Beth Farnsworth 

LaRae M Perry 

Lejeune Dillman, Ind and heir to Estate of R Earl Dillman 

Louisa P Jenkins 

Lynette M Wingert 

Maralin Y Hoff 

Margie Louise Edwards Nelson 

Mark L Oberhansly, Trustee of the Mark L Oberhansly Trust 

Max D Morrill 

Metta T Barnes 

Morris Dale Jenkins 

Norma Day Beesley 

Rowland H Merrill and Margaret C Merrill Estates, Craig C Merrill 

and Wilmer C Merrill, PR's 

Sharon J Mortensen Family Living Trust 

Stacy Luke 

Stanley Johnson 

Sweet Family Partnership 

Tamara Gray 

Tamara Luke Thayne 

Tamilyn Young 

Teresa Ellen Jenkins 

Tonya Curtis 

Valerie L Taylor 

Vernon James Edwards 

Newfield leasehold in DSU 

3-6.1 

Mineral 

Interest 

1.474375% 

0.595238% 

0.368594% 
0.368594% 
0.119048% 
3.554688% 
0.911458% 
0.227865% 
0.227865% 

0.911458% 
6.147178% 

0.284375% 

3.554688% 
0.595238% 
0.009258% 
6.147178% 
0.119048% 
0.009258% 
0.009258% 
0.595238% 

1.474375% 
7.382813% 
7.382813% 

1.474375% 
0.303819% 
7.382813% 

0.595238% 
10.000000% 
0.303819% 

0.119048% 

0.009258% 
0.911458% 
2.083375% 

0.595238% 
0.595238% 
0.227865% 

6.147178% 
0.123438% 

3.554688% 
1.474375% 

3.554688% 
0.092578% 
0.227865% 

0.368594% 

0.119048% 
0.303819% 

0.119048% 
0.368594% 
10.169271% 

93 .694464% 



NON-CONSENTING OWNERS 

Unleased Mineral Owner 

Crest Resources, Inc. 

Non-Consenting leasehold Owner 

International Petroleum limited liability Co. 

Leased Mineral Owner: Casey Baird 

Smalley 7-8-3-1W 

Address 

Unknown 

4834 S Highland Drive, Suite 200 

Salt lake City, UT 84117 

Mineral 

Interest 

6.249989% 

0.055547% 

TOTAL NON-CONSENTING OWNERS: 6.305536% 

3-B.2 
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LEASED MINERAL INTERESTS 

Thorne 4-21-3-2WH 

Leased Mineral Owner 

Ute Indian Tribe & Ute Distribution Corp (14-20-H62-6269) 

Florence Phillips Marimon Trust, Florence Phillips Marimon 
and Nancy J. Martin, Trustee's 
Flora Scott, by David Sam, attorney-in-fact 

Joseph Sam and wife, Frances Sam 

Harriett Sam 

Susan F. Earnest aka Susan F. Wright and husband Charles 
P. Earnest 
Sharron F. Lamb and husband Edward R. Lamb 

Lajeune Dillman, a widow 

Sarah M. Coe Trust, Mary C. Stout, trustee 

Marilyn T Bone 

J Kay Thorne 

Keyne Thorne 

Latina Scott 

Melita Guy 

Eric Nielson 

Janice Penney 

Ashley Higginson 

Leda H. Thorne 

Faye Higginson, an indvidual dealing in her sole and separate 
property 
Judy C Peterson and Melvin M Peterson, w/h 

Richard D. Young and Mary Lavon Young, heirs to John H & 
Cora J Hawkswood Estate 
Thora Fritts, heir to John H & Cora J Hawkswood Estate 

Marilyn K. Young, indiv and heir to John H & Cora J 
Hawkswood Estate 
Hilda Hawkeswood, indiv and heir to John H & Cora J 
Hawkswood Estate 
Rae Jeree Schulte 

Ellen V. Hardie by Steven Kenneth Hardie, her agent & a-i-f 

Daniel H. Hardie by Steven Kenneth Hardie, his agent & a-i-f 

Pete Hardie & Anita Dickinson by Steven Kenneth Hardie, 
their agent & a-i-f 
Steven Kenneth Hardie, indiv & a-i-f for Bruce K Hardie, 
Heather Mavandi, Martin C Hardie & Thomas Alan Hardie 

Alzada Company Trust 

3-C.l 

Mineral 

Interest 

0.125 

0.008015625 

0.00384375 

0.00384375 

0.003839531 

0.01953125 

0.01953125 

0.011515625 

0.008015625 

0.005208331 

0.005208331 

0.005208331 

0.002604169 

0.002604169 

0.002604169 

0.005208333 

0.002604169 

0.0234375 

0.0234375 

0.015625 

0.002604166 

0.005208313 

0.002604166 

0.003472225 

0.001736113 

0.020828125 

0.020828125 

0.0386875 

0.044640625 

0.121859375 



Duchesne County, a Utah body politic 

John and Lynda Hagman 
Mercides Pekepovits (14-20-H62-6239) 

Rhoda Francis Hetrick 

Sandra Lee Clark 

M. Dee Felter 

Dahl Ray Jensen, ind & heir to Marianne F. Jensen Est 

Bonnie Pierce and the Bar F. Partnership 

Helen Wymer and husband Willis Allen Wymer and the Bar 
F. Partnership 
Virginia Felter, an individual dealing in her sole and separate 
property 
Dixie Lee Kosec 

David G. Felter 

Jolie Opsahl, ind & co-trustee of Donald M Yack Family 
Living Tr 
Julie M Murdock, ind & trustee of Donald M Yack Family 
Living Tr 
Donni Woods, ind & trustee of Donald M Yack Family Living 
Tr 
Carol Felter Henley 

James Keith Felter 

Jasper Lee Felter & wife, Carol Jean Felter 

Veeda Marie Collier 

Gala Jan Clark 

Moon Brothers, LLC by Gwen Taylor, manager 

Milton Gale Larsen & Darlene Larsen, h/w & heir to Vera 
Larsen Est. 
Terry Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Kendall L Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Pauline Poullson & Milton T Poulson, w/h and heirs to Vera 
Larsen Estate 
Rae Ann Alldredge, indiv & heir to Erna & Ron Scholes, dec'd 

Bennie L Scholes, indiv & heir to Erna & Ron Scholes, dec'd 

June L Richardson, ind and heir to Vera Larsen Estate 

Gregory Lowe 

Michael Lowe 

Melinda Lowe 

Jeffrey Lowe 

Gretchen Lowe 

Lillija Lowe 

Liisa Lowe 

Mo-Go-Ra-Tats (14-20-H62-5950) 

Poker (Mo-Wits Seah) Jack (14-20-H62-5949) 

Paul N Mascarenas 

Leroy Amoz Diaz 

Angela Rose Diaz 

0.001888281 

0.00125 

0.0625 

0.001388889 

0.001388889 

0.005208333 

0.005208333 

0.005208333 

0.026041625 

0.020833375 

0.005208334 

0.026041666 

0.001736111 

0.001736111 

0.001736111 

0.005208334 

0.005555555 

0.005555555 

0.005555555 

0.001388889 

0.01171875 

0.0234375 

0.001953125 

0.001953125 

0.0078125 

0.001953125 

0.001953125 

0.0078125 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.0625 

0.056816619 

0.00038172 

0.00038172 

0.00038172 



Willamae Shavanaux 

Christina Shavanaux Shepard 

Jerry Mascarenas 

Johhny Diaz 

Jody Diaz 

TOTAL NEWFIELD LEASEHOLD: 

0.001566098 
0.001445244 
0.00038175 
0.00038175 
0.00038175 

93.71% 



Unleased Mineral Owner 
larry love 

Robert Bonnet 

Gary Bonnet 
Estate of Stephen Bonnet 

Edna lopez 

NON-CONSENTING OWNERS 

Thorne 4-21-3-2WH 

TOTAL NEWFIELD LEASEHOLD: 

3-C.2 

Mineral 

Interest 

0.015625 
0.015625 
0.015625 
0.015625 

0.00038175 

6.29% 
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LEASED MINERAL INTERESTS 

Alzada 11-21-3-2W 

leased Mineral Owner 

Ute Indian Tribe & Ute Distribution Corp (14-20-H62-6269) 

Florence Phillips Marimon Trust, Florence Phillips Marimon 
and Nancy J. Martin, Trustee's 
Flora Scott, by David Sam, attorney-in-fact 

Joseph Sam and wife, Frances Sam 

Harriett Sam 

Susan F. Earnest aka Susan F. Wright and husband Charles 
P. Earnest 
Sharron F. Lamb and husband Edward R. Lamb 

Lajeune Dillman, a widow 

Sarah M. Coe Trust, Mary C. Stout, trustee 

Marilyn T Bone 

J Kay Thorne 

Keyne Thorne 

Latina Scott 

Melita Guy 

Eric Nielson 

Janice Penney 

Ashley Higginson 

Leda H. Thorne 

Faye Higginson, an indvidual dealing in her sole and separate 
property 
Judy C Peterson and Melvin M Peterson, w/h 
Richard D. Young and Mary Lavon Young, heirs to John H & 
Cora J Hawkswood Estate 
Thora Fritts, heir to John H & Cora J Hawkswood Estate 

Marilyn K. Young, indiv and heir to John H & Cora J 
Hawkswood Estate 
Hilda Hawkeswood, indiv and heir to John H & Cora J 
Hawkswood Estate 
Rae Jeree Schulte 

Ellen V. Hardie by Steven Kenneth Hardie, her agent & a-i-f 

Daniel H. Hardie by Steven Kenneth Hardie, his agent & a-i-f 

Pete Hardie & Anita Dickinson by Steven Kenneth Hardie, 
their agent & a-i-f 
Steven Kenneth Hardie, indiv & a-i-f for Bruce K Hardie, 
Heather Mavandi, Martin C Hardie & Thomas Alan Hardie 

Alzada Company Trust 

3-0.1 

Mineral 

Interest 

0.125 

0.008015625 

0.00384375 

0.00384375 

0.003839531 

0.01953125 

0.01953125 

0.011515625 

0.008015625 

0.005208331 

0.005208331 

0.005208331 

0.002604169 

0.002604169 

0.002604169 

0.005208333 

0.002604169 

0.0234375 

0.0234375 

0.015625 

0.002604166 

0.005208313 

0.002604166 

0.003472225 

0.001736113 

0.020828125 

0.020828125 

0.0386875 

0.044640625 

0.121859375 



Duchesne County, a Utah body politic 

John and Lynda Hagman 
Mercides Pekepovits (14-20-H62-6239) 

Rhoda Francis Hetrick 

Sandra Lee Clark 

M. Dee Felter 

Dahl Ray Jensen, ind & heir to Marianne F. Jensen Est 

Bonnie Pierce and the Bar F. Partnership 

Helen Wymer and husband Willis Allen Wymer and the Bar 
F. Partnership 
Virginia Felter, an individual dealing in her sole and separate 
property 
Dixie Lee Kosec 

David G. Felter 

Jolie Opsahl, ind & co-trustee of Donald M Yack Family 
Living Tr 
Julie M Murdock, ind & trustee of Donald M Yack Family 
Living Tr 
Donni Woods, ind & trustee of Donald M Yack Family Living 
Tr 
Carol Felter Henley 

James Keith Felter 

Jasper Lee Felter & wife, Carol Jean Felter 

Veeda Marie Collier 

Gala Jan Clark 

Moon Brothers, LLC by Gwen Taylor, manager 

Milton Gale Larsen & Darlene Larsen, h/w & heir to Vera 
Larsen Est. 
Terry Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Kendall L Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Pauline Poullson & Milton T Poulson, w/h and heirs to Vera 
Larsen Estate 
Rae Ann Alldredge, indiv & heir to Erna & Ron Scholes, dec'd 

Bennie L Scholes, indiv & heir to Erna & Ron Scholes, dec'd 

June L Richardson, ind and heir to Vera Larsen Estate 

Gregory Lowe 

Michael Lowe 

Melinda Lowe 

Jeffrey Lowe 

Gretchen Lowe 

Lillija Lowe 

Liisa Lowe 

Mo-Go-Ra-Tats (14-20-H62-5950) 

Poker (Mo-Wits Seah) Jack (14-20-H62-5949) 

Paul N Mascarenas 

Leroy Amoz Diaz 

Angela Rose Diaz 

0.001888281 

0.00125 

0.0625 

0.001388889 

0.001388889 

0.005208333 

0.005208333 

0.005208333 

0.026041625 

0.020833375 

0.005208334 

0.026041666 

0.001736111 

0.001736111 

0.001736111 

0.005208334 

0.005555555 

0.005555555 

0.005555555 

0.001388889 

0.01171875 

0.0234375 

0.001953125 

0.001953125 

0.0078125 

0.001953125 

0.001953125 

0.0078125 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.000558036 

0.0625 

0.056816619 

0.00038172 

0.00038172 

0.00038172 



Willamae Shavanaux 

Christina Shavanaux Shepard 

Jerry Mascarenas 

Johhny Diaz 

Jody Diaz 

TOTAL NEWFIELD LEASEHOLD: 

0.001566098 
0.001445244 
0.00038175 
0.00038175 
0.00038175 

93.71% 



Unleased Mineral Owner 

Larry Love 

Robert Bonnet 

Gary Bonnet 

Estate of Stephen Bonnet 

Edna Lopez 

NON-CONSENTING OWNERS 

Alzada 11-21-3-2W 

TOTAL NEWFIELD LEASEHOLD: 

3-D.2 

Mineral 

Interest 

0.015625 
0.015625 
0.015625 
0.015625 

0.00038175 

6.29% 
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BEFORE THE BOARD OF OIL, GAS AND MINING RECEIVED 
DEPARTMENT OF NATURAL RESOURCES OCT 1 5 2012 

STATE OF UTAH 
DIV.OF01" 

4.. GAS~MIN/NG 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139·90 IN ) 
SECTIONS 2 AND 8, TOWNSIDP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSmp 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

REQUEST FOR 
AGENCY ACT~ON 

Docket No. 2012-__ 
Cause No. 

NEWFIELD PRODUCTION COMPANY, by and through its undersigned 

attorneys, and pursuant to Utah Code Ann. §§ 40-6-5 and 40-6-6.5, petitions the Board of Oil, Gas 

and Mining (the "Board") for an order pooling all of the interests within three of the sectional 

drilling units established and/or modified by the Board's Orders entered in Causes Nos. 131-51 and 

139-90, such drilling units comprising all of Sections 2 and 8, Township 3 South, Range 1 West, 

and Section 21, Township 3 South, Range 2 West, U.S.M., Duchesne and Uintah Counties, Utah 

(hereinafter the "Subject Lands"). 

In support of its Request for Agency Action ("Request"), Newfield Production 

Company states and represents as follows: 

1. Newfield Production Company ("Newfield") is a Texas corporation in good 

standing, having its principal place of business for its Rocky Mountain operations in Denver, 

Colorado. Newfield is qualified to do and is doing business in Utah. 
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2. The Board has jurisdiction of the parties and subject matter of the Request, 

pursuant to Sections 40-6-5 and 40-6-6.5 of the Utah Code Annotated. 

3. Newfield is an owner of working interests in the Subject Lands. 

4. The Subject Lands are subject to that certain Findings of Fact, Conclusions 

of Law and Order entered by the Board in Cause No. 139-90 on May 9,2012 (the "Spacing 

Order"), which established sectional (640-acre or substantial equivalent) drilling units for the 

production of oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch 

formations (as defined in the Spacing Order and Paragraph 7(a) herein) beneath subject Sections 2 

and 21, and modified the Board's Order entered in Cause No_ 131-51 to authorize up to four wells 

(whether vertical or horizontal) to be drilled in each drilling unit established by that Order for the 

production of oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch 

formations (as defmed in the Spacing Order and Paragraph 7(b) herein) beneath subject Section 8. 

5. The minerals within the Subject Lands are owned by the Ute Indian Tribe of 

the Uintah and Ouray Reservation, Ute Distribution Corporation, and numerous private (fee) 

owners, including heirs of Indian Allottees. Some of the owners have leased their minerals to 

Newfield or to the other working interest owners. Some of the owners have declined to lease their 

minerals, and certain other owners are not locatable. 

6_ The surface estate of the Subject Lands has been severed from the mineral 

estate beneath those lands. The drill site owners for the Dilhnan #5-2-3-1 W well are Jason A. Riley 

and Lora L. Riley. The drill site owner for the Smalley #7-8-3-1 W well is Leroy Smalley. The 

drillsite owners for the Thorne #4-21-3-2WH well are Dallas E. Murray and Martha J. Murray. The 

drillsite owners for the Alzada #11-21-3-2W well are Scott Hagman and Vickie Mae Hagman. 
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7. The fonnations that have been unitized for drilling and spacing purposes 

beneath the Subject Lands are the Lower Green River and Wasatch foonations defined as follows 

(collectively, the "Spaced Intervals"): 

(a) For subject Sections 2 and 21, the Spaced Interval is defined as: 

[T]he interval from the top of the Lower Green River fonnation 
(TGR3 marker) to the base of the Green River-Wasatch fonnations 
(top of Cretaceous), which base is defined as the stratigraphic 
equivalent of the Dual Induction Log depths of 16,720 feet in the 
Shell-Ute 1-18B5 well located in the SY~'l4 of Section 18, 
Township 2 South, Range 5 West, U.S.M., and 16,970 feet in the 
Shell-Brotherson I-11B4 well located in the SY~~ of Section 11, 
Township 2 South, Range 4 West, V.S.M. 

(b) For subject Section 8, the Spaced Interval is defined as: 

[T]hat interval below the stratigraphic equivalent of 9,600 feet depth 
in the "E" Log of the Carter #2 Bluebell well located in the 
SW1;4NW1;4, Section 3, Township 1 South, Range 2 West, U.S.M. 
(which equivalence is the depth 9,530 feet of the SP curve, Dual 
Induction Log, run March 15, 1968, in the Chevron #1 Blanchard 
well located in the NWY4SE~ of said [Section 3]), to the base of the 
Green River-Wasatch formations. 

8. Newfield has drilled the following wells into the Spaced Intervals beneath 

the Subject Lands (the "Subject WelJs"): 

a. Dillman #5-2-3-1 W well located in the SW1;4NWY4 of subject Section 2. 

b. Smalley #7-8-3-1 W well located in the SWY4NE1;4 of subject Section 8. 

c. Thome #4-21-3-2WH well whose surface location is in the NW~NW~ of 

subject Section 21, and whose bottomhole location is in the SWY4SWV4 of that section. 

b. Alzada #11-21-3-2Vl well located in the NE14SW1;4 of subject Section 21. 

9. Newfield has attempted to enter into leases or voluntary pooling agreements 

for the development and operation of the three sectional drilling units established andlor modified 

by the Board under the Spacing Order (hereinafter sometimes, "'Drilling Unit or Units") with the 

other locatable owners within the Drilling Units, including owners of the mineral interests in the 
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Drilling Units. Newfield's attempts in this regard have not been totally successfuL Newfield is 

continuing to attempt to reach agreements with the other owners and Wlleased mineral interest 

owners regarding vohmtary pooling and the leasing of the unleased mineral interests within the 

Subject Lands. 

10. Newfield has mailed or otherwise provided written invitations to the other 

locatable owners, including the tmleased mineral interest owners, in each Drilling Unit to join and 

participate in a Subject Well or Wells, as the case may be, located in such Drilling Units according 

to their ownership interests, including a detailed Authority for Expenditure and Joint Operating 

Agreement for such well or wells. On infonnation and belief, Newfield believes that some owners, 

including several of the unleased owners do not intend to participate in a Subject Well. 

11. Newfield has conducted a thorough title examination of the mineral 

ownership in the Subject Lands in an effort to ident:i.:tY and locate the owners of those interests. 

However, not all of the owners are locatable. Newfield's efforts in this regard are continuing and 

Newfield will report to the Board at or before the hearing regarding the owners who remain 

unIocatable. 

12. In order to facilitate development of the Drilling Units in the absence of a 

written agreement between Newfield and the other owners within each Drilling Unit, Newfield 

requests that the Board enter an order pooling all of the interests within each established Drilling 

Unit for the development and operation of the Drilling Unit and the respective designated Drilling 

Unit well or wells, and further providing in accordance with Utah Code Ann. § 40-6-6.5: 

a. That operations incident to the drilling of a designated Drilling Unit well 

upon any part of a Drilling Unit covered by such order shall be deemed for all 

purposes to be operations upon each separately owned tract in the Drilling Unit. 
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b. That the portion of production allocated or applicable to a separately owned 

tract within any Drilling Unit covered by such order shall, when produced, be 

deemed for all pmposes to have been produced from that tract by a well drilled on it. 

c. That such order provide for the payment of just and reasonable costs 

incurred in the drilling and operation of the designated Drilling Unit well or wells, 

including, but not limited to: 

(i) the costs of drilling, completing, equipping, producing, gathering, 

transporting, processing, marketing, and storage facilities; 

(ii) reasonable charges for the administration and supervision of 

operations; and 

(iii) other costs customarily incurred in the industry. 

d. 1bat an owner is not liable under such an order for costs or losses resulting 

from the gross negligence or willful misconduct of the operator. 

e. Tbat if an owner does not elect to participate in the just and reasonable costs 

incurred and to be incurred in the drilling and operation of the designated Drilling 

Unit well or wells within a reasonable time following written notice of the 

opportunity to participate (a "Non-Consenting Owner"), then such party shall be 

entitled to receive, subject to royalty or similar obligations, the share of production 

of the well applicable to his or her interest in the Drilling Unit after the owners who 

elect to participate in the just and reasonable costs incurred and to be incurred in the 

drilling and operation of the designated Drilling Unit well or wells (the "Consenting 

Owners") have recovered from the Non-Consenting Owner's share of production 

the following amounts less any cash contributions made by the Non-Consenting 

Owner: 
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(i) 100% of the Non-Consenting Owner's share of the cost of surface 

equipment beyond the wellhead connections; 

(ii) 100% of the Non-Consenting Owner's share of the estimated cost to 

plug and abandon the well as determined by the Board; 

(iii) 100% of the Non-Consenting Owner's share of the cost of operation 

of the well commencing with :first production and continuing until the 

Consenting Owners have recovered all costs; 

(iv) an amount to be detennined by the Board but not less than 150% nor 

greater than 300% of the Non-Consenting Owner's share of the costs of 

staking the location, weBsite preparation, rights-of-way, rigging up, drilling, 

reworking, recompleting, deepening or plugging back, testing and 

comp~eting, and the cost of equipment in the well to and including the 

wellhead connections. 

f. That aNon-Consenting Owner's share of the costs specified above is that 

interest which would have been chargeable to the Non-Consenting Owner had it 

initially agreed to pay its share of the costs of the well from the commencement of 

the operations for the well. 

g. That if there is any dispute about costs, the Board shall detennine the 

appropriate costs. 

h. That such order shall provide for reimbursement to the Consenting Owners 

for any Non-Consenting Owner's share of the costs out of production from the 

Drilling Unit attributable to his or her tract and that the Consenting Owners shall 

own and be entitled to receive, subject to royalty or similar obligations, the share of 

production attributable to their working interests in the Drilling Unit; and unless he 
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or she has agreed otherwise, his or her proportionate part of the Non-Consenting 

Owner's share of the production until costs are recovered as provided. herein. 

i. That if a Non-Consenting Owner's tract is subject to a lease or other contract 

for oil and gas development, such order shall provide that the Consenting Owners 

shall pay any royalty interest or other interest in the tract not subject to the deduction 

of the costs of production from the production attributable to that tract. 

J. That if aNon-Consenting Owner's tract is not subj ect to a lease or other 

contract for oil and gas development, then such party shall receive as royalty the 

average landowner's royalty attributable to each tract within such Drilling Unit, said 

royalty to be paid from production attributable to each such tract until the 

Consenting Owners have recovered the costs as provided herein. 

k. That the operator of the Drilling Unit well or wells shall furnish any Non-

Consenting Owner with monthly statements specifYing costs incurred, the quantity 

of oil and gas produced, and the amount of oil and gas proceeds realized. from the 

sale of the production during the preceding month. 

1. That when the Consenting Owners have recovered from a Non-Consenting 

Owner's relinquished interest all of the amounts specified herein, the relinquished 

interest shall automatically revert to the Non-Consenting Owner. The Non

Consenting Owner shall from that time own the same interest in the designated 

Drilling Unit well and the production from it, and be liable for the further costs of 

the operation, as ifhe or she had participated. in the initial drilling and operation. 

Such costs shall be payable out of production. 

m. That in any circumstance where a Non-Consenting Owner has relinquished 

his or her share of production or at any time fails to take his or her share of 
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production in-kind when he or she is entitled to do so, the Non-Consenting Owner 

shall be entitled to an accounting of the oil and gas proceeds applicable to his or her 

relinquished share of production, and payment of the oil and gas proceeds applicable 

to that share of production not taken in-kind, net of costs. 

n. That a reasonable interest charge of the Prime Rate plus 2% (percent) (with 

"Prime Rate" defined as the prime rate reported by Wells Fargo Bank in Salt Lake 

City, or, if Wells Fargo Bank ceases to exist or to report a prime rate, then the Prime 

Rate shall be the prime rate reported by a comparable bank operating in the State of 

Utah) be imposed on the outstanding costs and expenses. 

o. That plugging and abandonment costs based on evidence provided by 

Newfield at the hearing in this Cause be detennined. 

p. That all other issues between any Non-Consenting Owners and the 

Consenting Owners not otherwise expressly addressed in the Board's order be 

governed by the provisions of the current form of joint operating agreement that 

governs operations by the Consenting Owners on the Subject Lands. 

13. Newfield is prepared to present evidence and testimony in support of its 

request to pool the nonconsenting owners in the Subject Lands. 

14. Newfield believes and therefore states that the requested action will further 

the statutory objectives of fostering, encouraging, and facilitating the orderly development, 

production and utilization of the state's resources in a manner that prevents waste and adequately 

protects the correlative rights of all affected parties, and is just and reasonable. 

WHEREFORE, Newfield respectfully requests the Board to: 
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A. Set this matter for hearing at the regularly scheduled meeting of the Board to 

be held on December 5, 2012, to consider approving an order pooling the Drilling Units for the 

Spaced Intervals underlying the Subject Lands as requested herein. 

B. Give notice of this Request for Agency Action and the hearing as provided 

by the laws of the State of Utah and regulations issued pursuant thereto. The names and last known 

addresses of all persons within the Drilling Units known by Newfield whose legally protected 

interests in the Subject Lands will be affected by this Request are set forth in the mailing certificate 

attached to this Request. 

C. Conduct a hearing at which Newfield and all interested parties may be 

allowed to present evidence regarding the pooling of all interests in each Drilling Unit within the 

Subject Lands and the entry of an order pooling all such interests for the development and operation 

of such Drilling Unit. 

D. Make such findings as it deems necessary in connection with this Request. 

E. Enter an order pooling all of the interests in each Drilling Unit within the 

Subject Lands as requested herein and incorporating the provisions set-forth in Paragraph 12 

hereinabove, in accordance with Utah Code Ann. § 40-6-6.5. 

F. Provide such other relief as may be just and proper under the circumstances. 

Dated this 15th day of October, 2012. 

VAN corr, BAGLEY, CORNWALL & McCARTHY 

ttomeys for Petitioner 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
Telephone: (801) 532-3333 
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Petitioner's Address: 

NEWFIELD PRODUCTION COIvfP ANY 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Attention: Laura Smith 
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CERTIFICATE OF MAILING 

I hereby certify that on this 15th day of October, 2012, I caused a true and correct copy of 

the foregoing Request for Agency Action to be served via U.S. Mail~ properly addressed with 

postage prepaid, upon each of the following; 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North. Temple, Suite 300 
Salt Lake City, UT 84116 

INTERESTED PARTIES IN SECTION 21, TOWNSHIP 
3 SOUTH, RANGE 2 WEST, U.S.M. 

Ute Indian Tribe of the Uintah and Ouray 
Reservation, Utah 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ute Distribution Corporation 
P.O. Box 190 
Fort Duchesne, Utah 84026 

J. Kay Thorne 
5818 Central Drive 
Mukilteo, Washington 98275 

Keyne Thorne 
3010 Bloomington Hills Drive 
8t. George, Utah 84790 

Maralyne T. Bone 
1270 East 700 North 
Bountiful, Utah 84010 

Nancy Johnson Martin and Robert Lee 
Johnson, Co-Trustees oft.lte Marimon-lohnson 
Family Trust ulDrr dated November 23, 2005 
750 Weaver Diary, Rd. #150 
Chapel Hill North Carolina 27514 

Melita K. Guy 
223 Lower Plateau Road 
Bigola, Sydney, Australia 2107 

Mary C. Stour, Trustee of the Sarah M. Coe 
Trustee of the Sarah M. Coe Trust 
4140 Oceanside Blvd., #159 
Oceanside, California 92056 

Janice Penney 
917 East 8475 South 
Sandy, Utah 84094 

Eric Lee Neilson 
1005 Violet Drive 
Sandy, Utah 84094 

Ashley Higginson 
249 Bernhardt Street 
Albury, NSW, Australia 2640 

LaTina K. Scott 
115 N Warren Street, Ste B 
Winslow, Arizona 86047 

Robert Lee Marimon and Mary Suzanne 
Marimon, Co-Trustees of the Marimon Family 
Trust UIDn' dated April 12, 1990, as amended 
March 6, 1995, January 5, 1998, and 
November 9, 2000 
12068 Carole Place NE 
Bainbridge Island, Washington 98110 

DiI1man Family, LLC 
2180 E Fort Union Blvd. 
Salt Lake City, Utah 84121 
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Flora Scott 
350 S. Main Street 
Salt Lake City, Utah 84101 

Nancy Jones 
1423 C Street 
Eureka, California 95501 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, California 91701 

Thora Fritts 
6169114 Avenue 
Hanford, California 93230 

Marilyn K. Young 
1271 East 4130 South 
Salt Lake City, Utah 84124 

Rae J eree Schulte 
2402 Woodlawn Avenue 
Boise, Idaho 83702 

Steven Kenneth Hardie, Agent and Attorney in 
Fact for Daniel H. Hardie . 
1010 N. State Street 
Orem, Utah 84057 

Pete Hardie 
10219 S 3200 West 
South Jordan, Utah 84095 

Steven Kenneth HardIe 
1010 N. State Street 
Orem, Utah 84057 

Heather Mavandi 
1202 Drayton Ave 
Tustin, California 92780 

Thomas Alan HardIe 
361 Azure Cir 
Draper, Utah 84020 

Scott Hagman and Vickie Mae Hagman 
P.O. Box 1674 
Roosevelt, Utah 84066 

Joseph Sam 
I02CR3!7 
Oxford, Mississippi 38855 

Theodora Jan Cocagne 
1326 E. CastJecrest Dr. 
Visalia, California 93292 

Judy C. Peterson 
Box 178 
Jensen, Utah 84035 

Richard D. Young 
906 American Beauty Drive 
Salt Lake City, Utah 84116 

Clifford R. Hawkswood 
4902 Rumac St. SE 
Olympia, Washington 98513 

Nileen Fullerton 
P.O. Box 416 
Goldendale, Washington 98620 

Steven Kenneth HardIe, Agent and Attorney in 
Fact for Ellen V. Hardie 
1010 N. State Street 
Ocem, Utah 84057 

Anita Dickinson 
4780 West Roundtable Circle 
West Valley City, Utah 84120 

Bruce Kent Hardie 
948 Heatherbrook Cir 
South Jordan, Utah 84095 

Martin C. HardIe 
12386 Laurel Park 
Draper, Utah 84020 

Duchesne County, a Utah Body Politic 
734 Center St. 
P.O. Box 270 
Duchesne, Utah 84021 

John C. and Lynda Hagman, Joint Tenants 
P.O. Box 124 
Myton, Utah 84052 
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David Felter 
P.O. Box 112 
Myton, Utah 84052 

Veda Marie Collier 
Route I, Box 246 
Mead, Washington 99021 

Rhoda Francis Clark 
344 Clark Road 
Sundury, Pennsylvania 16061 

Helen Wymer 
410 South Roosevelt Circle 
Roosevelt, Utah 84066 

Bonnie Pierce 
935 East 250 North 11-9 
Roosevelt, Utah 84066 

Dahl Ray Jensen, Trustee of the Dahl Ray and 
Marianne F. Jensen Family Trust dated 
October 6, 1994 
4566 West 5100 South 
Kearns, Utah 84118 

M. Dee Felter 
P.O. Box251 
Roosevelt, Utah 84066 

Milton Gale Larsen and Darlene Larsen, Joint 
Tenants 
3127 South 400 East 
St. George, Utah 84770 

Michael Ralph Lowe 
25518 W. Whyman Street 
Buckeye, Arizona 85326 

Jeffrey George Lowe 
1883 20th St. 
Ogden, Utah 84401 

Lillija Dee Lowe 
2560 Buchanan Avenue 
Ogden, Utah 84401 

June 1. Richardson 
228 East 1864 South 
Orem, Utah 84058 

James Keith Felter 
P.O. Box 103 
Myton, Utah 84052 

Gala Jan Clark 
Box 113 
Jensen, Utah 84035 

Sandra Lee Clark 
P.O. Box 645 
W eJlpinit, Washington 99040 

Dixie Lee Kosec 
P.O. Box312 
Myton, Utah 84052 

Jasper Lee Felter 
762 West 2050 South 
Vernal, Utah 84078 

Unitah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 198: Mercides Pekepovits 
P.O. Box 91066 
Prescott, Arizona 86304 

Carol Felter Henley 
6629B 
Roosevelt, Utah 84066 

Gregory S. Lowe 
5409 Foot Hills Drive 
Berthoud, Colorado 80513 

Melinda Jody Lowe 
1035 Banbury Court 
Napa, California 94558 

Gretchen Alta Lowe 
1650 Darling Street 
Ogden, Utah 84403 

Liisa Kerr Lowe 
2334 Leda Lane 
Santa Clara, Utah 84401 

Pauline Poulson 
Box 267 
Rockland, Idaho 83271 
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Terry L. Scholes 
Route 3 Box 3134 
Roosevelt, Utah 84066 

Rae Ann Scholes Alldredge 
280 East 500 South 
Fillmore, Utah 84631 

Moon Brothers LLC 
2677 North 930 East 
Provo, Utah 84604 

Susan F. Earnest 
5847 S. Stony Brook Way 
Kerns, Utah 84118 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 199: Mo-Go-Ra-Tats 
P.O. Box 91066 
Prescott, Arizona 86304 

Willamae Shavanaux 
P.O. Box 304 
Myton, Utah 84052 

Leroy'Amos Diaz 
5535 S. 5180 W. 
Kearns, Utah 841 18 

Robert Bonnet 
P.O. Box33714 
Reno, Nevada 89533 

Estate of Stephen Bonnet 
309 N. Bedell Ave, Apartment 146 
Del Rio, Texas 78840 

LanyLove 
9641 Townsville Circle 
Highlands Ranch, Colorado 80130 

J ohnoy L. Diaz 
Address Unknown 

Edna J. Lopez 
Address Unknown 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Kendall L. Scholes 
Route 1 Box 1125 
Roosevelt, Utah 84066 

Bennie L. Scholes 
4774 South 3730 West 
Taylorsville, Utah 84118 

Sharon F. Lamb 
6430 S. 790 West 
Salt Lake City, Utah 84123 

Christina S. Wyasket 
P.O. Box 662 
Burley, Idaho 83310 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 VNC 561: Poker (Mo-Wits Seah) Jack 
P.O. Box 91066 
Prescott, Arizona 86304 

Paul N. Mascarenas 
P.O. Box 203 
Ft. Duchesne, Utah 84026 

Angela Rose Diaz 
3375 W. 7800 S., Apt. #1421 
West Jordan, Utah 84088 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Estate of Stephen Bonnet 
IIA E Highway 90 
Del Rio, Texas 78840 

Jerry N . Mascarenas 
Address Unknown 

Jody F. Diaz 
Address Uok..·:lOWO 

Kathleen Smith 
Address Unknown 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 
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Legends Exploration, L.P. 
5851 San Felipe, Ste 760 
Houston, Texas 77057 

Dallas E. Or Martha J. Murray, Joint Tenants 
P.O. Box 96 
Myton, Utah 84052 

Keystone Oil and Gas LLC 
950 S. Garfield Street 
Denver, Colorado 80209 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

INTERESTED PARTIES IN SECTION 8, 
TOWNSHIP 3 SOUTH - RANGE 1 WEST 

Newfield Production Company 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, Colorado 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S Garfield St 
Denver, Colorado 80209-5006 

Teresa Ellen Jenkins 
56540 El Dorado Drive 
Yucca Valley, California 92284 

Clifton W Jenkins as Joint Tenant 
4225 N Sego Lily Dr 
Morgan, Utah 84050 

Kathy Jepsen as Joint Tenant 
862 West 1875 South 
Preston, Idaho 83263 

Mark Butterfield as Joint Tenant 
6807 E Cub River Rd 
Preston, Idaho 83263-5709 

Algie Hudson 
2146 Charing Cross Drive 
Lake Havasu, Arizona 86404 

Jaqueline Taylor 
3789 North Extension Road 
Scottsdale, Arizona 85256 

International Petroleum, LLC 
4834 S Highland Drive, Suite 200 
Salt Lake City, Utah 84117 

Antelope ORRl, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe Ste 760 
Houston, Texas 77057 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, Utah 84078 

Louiza P Jenkins 
6205 Riverside Blvd Apt 125 
Sacramento, California 95831 

Carol Ann Butterfield as Joint Tenant 
7986 South Coolidge 
Midvale, Utah 84047 . 

Janalyn Hilton as Joint Tenant 
12122 South 2160 West 
Riverton, Utah 84065 

Wendy B Dewey as Joint Tenant 
395 West Center St 
Midvale, Utah 84047 

Jeffrey B Luke 
RR4Box4210 
Roosevelt, Utah 84066 

Stacy Luke 
2496 East Charros Road 
Sandy, Utah 84092 
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Bradford Keith Luke 
1145 S. 1470 E. 
Provo, Utah 84606 

Tamara Luke Thayne 
1864 N. 400 E. 
Orem, Utah 84097 

Gerald W Day Living Trust Gerald W & Byron 
C Day, Trustees 
476 So 200 East #1 
St. George, Utah 84770 

Norma Day Beesley 
543 West 2775 South 
Nibley, Utah 84321 

Holly B Hansen 
4967 S. Lacontessa Street 
Salt Lake City, Utah 84117 

Heather Bailey 
2502 E. Elm Street 
Salt Lake City, Utah 84109 

Sweet Family Partnership 
2459E 400N 
Saint Anthony, Idaho 83445 

Dillman Family LLC 
3206 Old Mill Circle 
Cottonwood Heights, Utah 84121 

Ardith Atwood AKA Ardith M Abegglen 
3426 W 15S0N 
Vernal, Utah 84078 

Metta T Bames 
c/o Bob Quinn 
47 East 1975 North 
Centerville, Utah 84014 

Larae M Perry 
3074 West 200 North 
Vernal, Utah 84078 

Vernon James Edwards 
POBox 1015 
Roosevelt, Utah 84066 

Arnold Jackson Luke 
3729 Fowler Avenue 
Ogden, Utah 84403 

Valerie L Taylor 
8600 Blue Maiden Way 
Elk Grove, California 95624 

Dale C and Fern D Gibxon Rev Liv TR Dale C 
and Fern D Gibson Trustees 
145 Buckingham 
Providence, Utah 84332 

Casey R Baird 
1079 Vine Street 
Murray, Utah 84121 

Gary J Baird 
6101 North V ennont Avenue 
Oklahoma City, Oklahoma 73112 

Marilyn Y Hoff 
5914 Twilight Circle 
Keams, Utah 84118-4622 

Tamara Gray as Joint Tenant 
5293 North 6150 West 
Roosevelt, Utah 84066 

Sharon J Mortensen F~ily Trust R Keith & 
Sharon J Mortensen, Trustees 
Route 2, Box 2052 
Roosevelt, Utah 84066-9204 

Tamilyn Young 
4098 W Teton Estates Dr 
West Jordan, Utah 84088 

llene M MeHio AKA Ilene Oldson 
38171 Mica Ave 
North Branch, MN 55056 

Julie Beth Farnsworth AKA Julie Beth 
Edwards 
RRI Box 1034-F 
Roosevelt, Utah 84066 

Janis Marcia Bailey AKA Janis Marcia 
Edwards 
1248 North 3620 West 
Vernal, Utah 84078 
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Jared Shane Edwards 
POBox216 
Roosevelt, Utah 84066 

Greg Morrill 
8275 W Montana 8t 
Rathdrum, Idaho 83858 

Tonja Curtis AKA Tonya A Neal 
POBox312 
Jensen, Utah 84035 

Eleanor Breitenstein 
1542 Bums 
Ridge Crest, California 93555 

Burton Johnson 
4000 Jupiter Dr 
Salt Lake City, Utah 84109 

Vernon Lavon Edwards 
POBox 1015 
Roosevelt, Utah 84066 

Percy Stewart 
210 South 500 West 
Roosevelt, Utah 84066 

Mark Stewart 
PO Box 323 
Roosevelt, Utah 84066 

Mark L Oberhansley Trust DTD 4/17/87 Fern 
B Oberhansly SVCC TrEE 
HC 66 Box 45 
Neola, Utah 84053 

Cindy Downward 
6286 S Hastings Cir 
Taylorsville, Utah 84129-6119 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, Idaho 83401 

Leroy Smalley 
PO Box 1191 
Roosevelt, Utah 84066 

Lynette M Wingert 
9443 South Sid Circle 
South Jordan, Utah 84095 

Max D Morrill 
2101 West 11970 South 
Riverton, Utah 84065 

Brent D Morrill 
10609 North 5400 West 
Highland, Utah 84003 

Rowland & Margaret Merrill Estates Craig.and 
Wilmer Merril1, PRS 
4278 West Oakview 
Alpine, Utah 84004 

Stanley Johnson 
436 East 1540 South 
Vernal, Utah 84078 

Carma Allred 
Route 2, Box 2726 
Roosevelt, Utah 84066 

Larue Green 
7743 Jacinto Dr 
Elko, Nevada 89801 

Margie Louise Edwards Nelson 
45N 750 E 
Kaysville, Utah 84037-2154 

Donnell G Brokaw and Doralda W Brokaw 
Life Estate 
4220 S 1000 W 
Roosevelt, Utah 84066 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, Utah 84118 

Crest Resources Inc. 
Unlocatable 
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INTERESTED PARTIES IN SECTION 2, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST 

Heirs of Allotment No 687 MUNC 13 
Sarah Colorow Mountain 
c/o Bureau oflndian Affairs 
POBox 190 
Ft. Duchesne, Utah 84026 

Sandra Carol Swaffar 
POBox 186 
Mabelvale, Arizona 72103 

Steven Ray Rumel 
600 South 298 Street 
Federal Way, WA 98002 

Rebecca Murray 
25 S 100 E 
Roosevelt, Utah 84066 

GayJa Griswold 
815 2nd Ave W 
Williston, ND 58801 

Lana Kreiger Bonnet 
341 W600N 
Vernal, Utah 84078 

Geannie Berg 
812 Maple Street 
Rock Springs, WY 8290 I 

Jordan True Murray 
c/o Natalie Jo Murray 
256 West 350 North, Unit D 
Vernal, UT 84078 

Peggy Lindsay 
c/o Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Marilyn Merrell 
2563 East 2500 South 
Vernal, Utah 84078 

Roy-co, a Utah LP 
2005 S 300 W 
Salt Lake City, UT 84 I 15 

Heirs of Allotment No 687 MUNC 259-A and 
2S9-B Pete Wyasket 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, UT 84026 

Beverly Runtel McDaniels 
8291 South Van Buren Street 
Midvale, Utah 84047 

Dillman Family LLC 
c/o Ray E Dillman 
11946 Hidden Canyon Lane 
Sandy, Utah 84092 

Douglas Ray Murray 
1515 East 4000 S 
Vernal, Utah 84078 

Marilyn Baker 
498 N 1st West 
Rigby, ID 83442 

Kathryn Roberts 
445 WLagoon 
Roosevelt, Utah 84066 

Penny Stepper 
PO Box 3513 
Butte, MT 59702 

Patricia W Todd 
1952 South 700 East 
Bountiful, Utah 84010 

Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Ruth Erickson 
7591 Coronado Dr 
GuenaPark, CA 90261 

Gundi B Hays 
2139 Cumber1and Drive 
Salt Lake City, Utah 84124 
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Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 860 
Houston, TX 77057 . 

Heirs of John Pekros 
Unknown 

John Wills 
998 W North Myton Bench Rd # 121 
Roosevelt, Utah 84066 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Jason A Riley and Lora L Riley 
Rt2 Box 2412 
Ballard, UT 84066 

James E Anderson . 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORRI, LLC 
2441 High Timbers, Suite 120 
The Woodlands, rx 77380 

Sandra Mugleston Meadows Owens, Trustee of 
the Sheridan L Owens Trust dated 12/18/01 
1828 Holladay Fann Lane 
Salt Lake Ci1y, Utah 84117 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Bill Barrett Corporation 
1099 18th Street, Suite 2300 
Denver, CO 80202 

19 



5-A 



LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF JOHN PEKROS 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

1. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 1001 17th Street, Suite 2000, Denver, CO 80202 
("Newfield"). 

2. As Operator ofthe Dillman 5-2-3-1 W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
I West, Section 2, Uintah County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified John Pekros as a 
mineral owner in the aforementioned lands. In December 2011, Newfield 
requested its lease broker search for John Pekros for the purpose of leasing his 
mineral interest. 

4. Newfield, through its lease broker, conducted an extensive internet search in an 
attempt to locate John Pekros, using the following sites: Social Security Death 
Index, California Death Index, People Finder, 411, People Search, Find a Grave, 
World Vital Records, Tributes, People Lookup, People Search Pro, Any Who, 
Family Search, My Heritage, Legacy, Ancestry Obits, and many others. 

5. Said internet search determined John Pekros died on January 23,1968 in Los 
Angeles, California, but did not identifY any heirs of John Pekros. From the 
information gathered, it appears John Pekros was originally from Greece, was the 
only member of his family living in the United States, was never married and had 
no children. 

6. Based on the unsuccessful results of our extensive search, Newfield has deemed 
John Pekros to be unlocatable for purposes of Docket No. 2012-042, Cause No. 
139-99. 

FURTHER AFFIANT SA YETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

Subscribed and sworn to before me this '}6 ..2:-day of 0 ~ , 20 I 2. 

aC~~~' 
My Commission Expires: 
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LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF 

SANDRA MUGLESTON MEADOWS OWENS, TRUSTEE 
SHERIDAN L. OWENS TRUST DTD 12118/01 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

1. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 1001 17'h Street, Suite 2000, Denver, CO 80202 
("Newfield"). 

2. As Operator ofthe Dillman 5-2-3-1W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
1 West, Section 2, Uintah County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified Sandra Mugleston 
Meadows Owens, Trustee of the Sheridan L. Owens Trust dtd 12118/01 as an 
unleased mineral owner in the aforementioned lands. In December 20 11, 
Newfield requested its lease broker search for Sandra Mugleston Meadows 
Owens for the purpose of leasing the mineral interest of the Sheridan L. Owens 
Trust dtd 12/18/01. 

4. Newfield, through its lease broker, first attempted to make contact with Sandra 
Mugleston Meadows Owens in January 2012 by telephone. Two telephone 
messages were left for Ms. Owens, but were not returned. Follow up 
correspondence was sent in February 2012. Newfield's lease broker spoke by 
telephone with Ms. Owens in June 2012 and sent another lease offer to her. 
Newfield's lease broker spoke with Ms. Owens by telephone again in July 2012, 
and follow up correspondence was sent in October 2012. As of this date, Ms. 
Owens has not responded to Newfield's offer to lease the mineral interest of the 
Sheridan L. Owens Trust dtd 12/18/01. 

5. Based on the unsuccessful results of our leasing efforts, Newfield has deemed 
Sandra Mugleston Meadows Owens, Trustee of the Sheridan L. Owens Trust dtd 
12/18/0 I to be a non-consenting owner for purposes of Docket No. 2012-042, 
Cause No. 139-99. 

FURTHER AFFIANT SAYETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

Subscribed and sworn to before me this ~day of 0 ~~ 

NO PUBLIC 

My Commission Expires: 

5-A 
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NEWFIELD 

ROCKY MOUNTAINS 

October 22, 2012 

VIA CERTIFIED MAILtRETURN RECEIPT REQUESTED 

Sandra Mugleston Meadows Owens, Trustee 
Sheridan L. Owens Trust dtd 12118/01 
1828 Holladay Farm Lane 
Salt Lake City, UT 84117 

RE: Dillman 5-2-3-1 W 
Township 3 South, Range 1 West 
Section 2 
Uintah County, Utah 

Dear Ms. Owens; 

Newfield Production Company ("Newfield") has drilled and completed the Dillman 5-2-3-1 W 
C'Well") as a vertical Wasatch well located in the SWNW of Township 3 South, Range 1 West, 
Section 2. This \Yell is covered by an Order of the Utah Board of Oil, Gas and Mining, entered 
on May 9, 2012 in Cause No. 139-90, which calls for the drilling and spacing unit to be the 640 
acre section, or equivalent thereof, where the well is located. A search of the Uintah County, 
Utah records indicates you own .25 net mineral acres in 3S I W Section 2: S2N2 that are currently 
unleased. 

Lonewolf Energy, on behalf of Newfield, has previously offered to lease your mineral interest for 
It is important to note, if you choose to 

lease, your royalty interest in this Well is cost free. In other words, you will not bear any of the 
costs of drilling and operation of the Well. If you would like to lease your mineral interest to 
Newfield at this time for the aforementioned terms, please mark the appropriate space at the 
bottom of this letter and return to my attention in the enclosed postage paid, self-addressed 
envelope. A lease form will follow. Please note, Newfield's offer to lease expires November 23, 
2012. 

In the alternative, you may choose to participate as a working interest owner in the drilling and 
completion of this Well. As a participating working interest owner, you will be entitled to your 
share of production from the Well, but will also be required to enter into a Joint Operating 
Agreement ("IDA") with Newfield und pay your share of the drilling and operating costs of the 
Well. The .25 net mineral acres you own translates into a .039154% working interest. Enclosed is 
Authority for Expenditure (<<ME") #25732 for this Well which outlines the estimated costs for 
drilling and completion. As you can see, your projected share of these costs is $1399. Should 
you elect to participate as a working interest owner, please mark the appropriate space at the 
bottom of this letter, sign the enclosed AFE and signature page of the JOA, and return all to my 
attention in the enclosed postage paid, self-addressed envelope. 

5-A 
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Please note, pursuant to Utah Code. Ann. §§40-6-6.5, Newfield has filed a Request for Agency 
Action with the Utah Board of Oil, Gas and Mining for an order pooling all interests in the 640 
acre drilling and spacing unit for this WelL You are strongly encouraged to obtain competent 
Utah oil and gas counsel to assist you in reviewing this letter and the aforementioned Utah statute 
so that you may make an informed decision. 

Please advise Newfield of your election by returning one executed original of this letter, and the 
AFE and JOA signature page, if applicable, by November 23, 2012. If you have any questions, 
please do not hesitate to contact me at 303-382-4444 or by email atreveland@newfield.com . 
Your consideration of this matter is greatly appreciated. 

Sincerely, 

Roxann Eveland 
Landman 

Enclosure 

SANDRA MUGLESTON MEADOWS OWENS, TRUSTEE 
SHERIDAN L. OWENS TRUST DATED 12/18/01 

Date: 

I elect to grant a lease to Newfield Production Company in accordance with the 
terms shown above. 

I elect to participate as a working interest owner in the Dillman 5-2-3-1 W. The 
executed AFE and JOA are enclosed herewith. 

I elect to neither lease nor participate as a working interest owner in the Dillman 
5-2-3-1W. 

-------------------------



LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF JOHN WILLS 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

1. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 1001 1 i h Street, Suite 2000, Denver, CO 80202 
("Newfield"). 

2. As Operator ofthe Dillman 5-2-3-1 W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
1 West, Section 2, Uintah County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified John Wills as a 
mineral owner in the aforementioned lands. In December 2011, Newfield 
requested its lease broker search for John Wills for the purpose of leasing his 
mineral interest. 

4. Newfield, through its lease broker, sent correspondence and a lease offer to John 
Wills in December 2011 to his last known address. Follow up correspondence 
was sent in February 2012, June 2012, and October 2012. Attempts to locate a 
telephone number for John Wills were unsuccessful. As ofthis date, John Wills 
has not responded to Newfield's offer to lease his mineral interest. 

5. The above referenced correspondence, sent to John Wills' last known address, 
was not returned by the U.S. Postal Service; therefore it is assumed the address is 
correct. 

6. Based on the unsuccessful results of our leasing efforts, Newfield has deemed 
John Wills to be a non-consenting owner for purposes of Docket No. 2012-042, 
Cause No. 139-99. 

FURTHER AFFIANT SA YETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

Subscribed and sworn to before me this ?6~ay of 0 ~ 

NOTARY PUBLIC 

My Commission Expires: 
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NEWFIELD 

ROCKY MOUNTAINS 

October 22,2012 

VIA CERTIFIED MAILIRETURN RECEIPT REQUESTED 

John Wills 
998 W North Myton Bench Road #121 
Roosevelt, UT 84066 

RE: Dillman 5-2-3-1 W 
Township 3 South, Range 1 West 
Section 2 
Uintah County, Utah 

Dear Mr. Wills; 

Newfield Production Company ("Newfield") has drilled and completed the Dillman 5-2-3-1 W 
("Well") as a vertical Wasatch well located in the SWNW of Township 3 South, Range 1 West, 
Section 2. This Well is covered by an Order of the Utah Board of Oil, Gas and Mining, entered 
on May 9,2012 in Cause No. 139-90, which calls for the drilling and spacing unit to be the 640 
acre section, or equivalent thereof, where the well is located. A search of the Uintah County, 
Utah records indicates you own 3.33 net mineral acres in 3S IW Section 2: S2N2 that are 
currently unleased. 

LonewolfEnergy, on behalf of Newfield, has previously offered to lease your mineral interest for 
. It is important to note, if you 

choose to lease, your royalty interest in this Well is cost free. In other words, you will not bear 
any of the costs of drilling and operation of the Well. If you would like to lease your mineral 
interest to Newfield at this time for the aforementioned terms, please mark the appropriate space 
at the bottom of this letter and return to my attention in the enclosed postage paid, self-addressed 
envelope. A lease form will follow. Please note, Newfield's offer to lease expires November 23, 
2012. 

In the alternative, you may choose to participate as a working interest owner in the drilling and 
completion of this \Vell. As a participating working interest owner, you will be entitled to your 
share of production from the Well, but will also be required to enter into a Joint Operating 
Agreement CJOA") with Newfield and pay your share of the drilling and operating costs of the 
Well. The 3.33 net mineral acres you own translates into a .522057% working interest. Enclosed 
is Authority for Expenditure ("'APE") #25732 for this Well which outlines the estimated costs for 
drilling and completion .. As you can see, yourpTojected share of these costs is $18,648. Should 
you elect to participate as a working interest owner, please mark the appropriate space at the 
bottom of this letter, sign the enclosed APE and signature page of the JOA, and return all to my 
attention in the enclosed postage paid, self-addressed envelope. 
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Please note, pursuant to Utah Code. Ann. §§40-6-6.5, Newfield has filed a Request for Agency 
Action with the Utah Board of Oil, Gas and Mining for an order pooling all interests in the 640 
acre drilling and spacing unit for this Well. You are strongly encouraged to obtain competent 
Utah oil and gas counsel to assist you in reviewing this letter and the aforementioned Utah statute 
so that you may make an informed decision. 

Please advise Newfield of your election by returning one executed original of this Letter, and the 
APE and JOA signature page, if applicable, by November 23, 2012. If you have any questions, 
please do not hesitate to contact me at 303-382-4444 or by email atreveland@.newfie1d.com . 
Your consideration of this matter is greatly appreciated. 

Sincerely, 

\~vv [;.,,~,-,~ 

Roxann Eveland 
Landman 

Enclosure 

JOBNWILLS 

Date: 

I elect to grant a lease to Newfield Production Company in accordance with the 
terms shown above. 

I elect to participate as a working interest owner in the Dillman 5-2-3;.1 W. The 
executed AFE and JOA are enclosed herewith. 

I elect to neither lease nor participate as a working interest owner in the Dillman 
5-2-3-1W. 

-------------------------
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LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF CREST RESOURCES, INC. 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

1. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 1001 1 i h Street, Suite 2000, Denver, CO 80202 
("Newfield") . 

2. As Operator of the Smalley 7-8-3-1 W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
1 West, Section 8, Duchesne County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified Crest Resources, 
Inc. as a mineral owner in the aforementioned lands. In August 2011, Newfield 
requested its lease broker search for Crest Resources, Inc. for the purpose of 
leasing its mineral interest. 

4. The last registered address for Crest Resources, Inc. is 219 Keams Building, Salt 
Lake City, UT 84101. Correspondence sent to Crest Resources, Inc. at this 
address was returned by the U.S. Postal Service as undeliverable. 

5. Newfield, through its lease broker, attempted to locate the former Vice President 
of Crest Resources, Inc., Robert Kunkel, confirming Mr. Kunkel's death in 2003. 
Mr. Kunkel's widow, Deann Kunkel, stated she believed Forest Oil Company 
acquired Crest Resources, lnc. Inquiries to the Land Department at Forest Oil 
Company revealed this acquisition did not occur. Mr. Kunkel's former CPA, Les 
Bates, also stated he is not aware of the status, or of any potential successors or 
assigns of Crest Resources, Inc. Malcom Justice, the last Registered Agent of 
Crest Resources, Inc. as reflected by the Utah Secretary of State, was contacted, 
but did not provide any additional information regarding Crest Resources, Inc. 

6. Entities doing business under "Crest Resources" were located in the states of 
Oklahoma, Colorado and Wyoming. Each entity was determined to have no 
relation to Crest Resources, Inc. in the state of Utah, or the specific mineral 
interest in Township 3 South, Range I West, Section 8, Duchesne County, Utah. 

7. Newfield, through its lease broker, has conducted an extensive internet search in 
an attempt to locate Crest Resources, lnc., using the following sites: Utah Court 
web sites, LexisNexis, Westlaw, Google, Bing and various other websites 
specialized in locating individuals and entities. Said internet searches did not 
provide information necessary to locate Crest Resources, Inc., or its successors 
and assigns. 

8. Based on the unsuccessful results of our extensive search, Newfield has deemed 
Crest Resources, Inc. to be unlocatable for purposes of Docket No. 2012-042, 
Cause No. 139-99. 

FURTHER AFFIANT SA YETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

s+ 
Subscribed and sworn to before me this ~tday of 0 G.\-"" b ~ ,.. 

PETER BURNS 
NOTARY PUBLIC 

STATE OF COLORADO 

My CommlssTon e.xpir&s-8J0912015 
My Commission Expires: 
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LANDMAN AFFIDAVIT 
REGARDING THE INTEREST OF INTERNATIONAL PETROLEUM 

LIMITED LIABILITY CO. 

Roxann Eveland personally appeared before me, being duly sworn, deposes and says: 

I. My name is Roxann Eveland. I am a Landman for Newfield Production 
Company, whose address is 100 I 17th Street, Suite 2000, Denver, CO 80202 
("Newfield"). 

2. As Operator of the Smalley 7-8-3-1 W, Newfield has requisitioned the preparation 
of a Drilling and Division Order Title Opinion covering Township 3 South, Range 
I West, Section 8, Duchesne County, Utah. 

3. Said Drilling and Division Order Title Opinion has identified International 
Petroleum Limited Liability Co. as a leasehold owner in the aforementioned 
lands. 

4. In July 2011, Newfield contacted International Petroleum Limited Liability Co. 
regarding its leasehold interest in the subject lands and discussed the upcoming 
drilling of the Smalley 7-8-3-1 W. At this time, a formal well proposal was not 
made. 

5. In August 2011, Newfield had additional conversations with International 
Petroleum Limited Liability Co. regarding its possible participation in the 
Smalley 7-8-3-1W. Again, a formal well proposal was not made by Newfield, nor 
was an election made by International Petroleum Limited Liability Co. 

6. By letter dated September 24, 2012, Newfield formally proposed that 
International Petroleum Limited Liability Co participate in the drilling of the 
Smalley 7-8-3-1 W for its proportionate share of the costs, and execute the Joint 
Operating Agreement covering the well. 

7. As of this date, International Petroleum Limited Liability Co. has not elected to 
participate in the Smalley 7-8-3-IW. Newfield has deemed International 
Petroleum Limited Liability Co. a non-consenting leasehold owner for purposes 
of Docket No. 2012-042, Cause No. 139-99. 

FURTHER AFFIANT SAYETH NOT. 

STATE OF COLORADO 

COUNTY OF DENVER 

§ 
§ 
§ 

Subscribed and sworn to before me this 1-9r day of IJ ove- ... 6 ~,. 

My Commission Expires: 

PETER BURNS 
NOTARY PUBUC 

STATE OF COLORADO 

My Commission Expires 8/09/2015 
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NEWFIELD 

ROCKY MOUNTAINS 

September 24,2012 

VIA CERTIFIED MAILIRETURN RECEIPT REQUESTED 

International Petroleum, LLC 
AnN: Bryon Wixom 
4834 S Highland Drive, Suite 200 
Salt Lake City, UT 84117 

RE: Smalley 7-8-3-1W 
Township 3 South, Range 1 West 
Section 8 
Duchesne County, Utah 

Dear Mr. Wixom; 

Newfield Production Company (,"Newfield") has drilled and completed the Smalley 7-8-3-1 W 
("Well") as a vertical Wasatch well located in the SWNE of Township 3 South, Range 1 West, 
Section 8. This Wen is covered by an Order of the Utah Board of Oil, Gas and Mining, entered 
on May 9, 2012 in Cause No. 139-90, which calls for the drilling and spacing unit to be the 640 
acre section, or equivalent thereof, where the well is located. A search of the Duchesne County, 
Utah records indicates International Petroleum, LLC ('"International Petroleum") is the leasehold 
owner of .36 net acres in 3S I W Section 8. 

In 2011, we spoke on the telephone regarding International Petroleum's possible participation in 
this Well, however; a formal proposal and election was not made. At this time, Newfield 
formally proposes that International Petroleum participates in the drilling of the Smalley 7-8-3-
1 W for its proportionate share of the costs as reflected on enclosed APE #25163. Also enclosed 
is Newfield's proposed Joint Operating Agreement ("JOA") to cover this Well and any future 
wells drilled within Township 3 South, Range 1 West, Section 8. 

If International Petroleum agrees to join in the drilling and completion of the Smalley 7-8-3-1 W, 
please sign the enclosed AFE and JOA signature page where indicated, and deliver to me within 
30 days from receipt. 

Please note, pursuant to Utah Code Ann. §§40-6-6.5, Newfield intends to me a Request for 
Agency Action with the Utah Board of Oil, Gas and Mining for an order pooling all interests in 
the 640 acres drilling and spacing unit for this Well. Any unleased mineral owners or leasehold 
owners, including International Petroleum, that have not elected to either participate or otherwise 
elected under the terms of a JOA, will be subject to force pooling and the associated non-consent 
penalties. 
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If you have any questions, please do not hesitate to contact me at 303-382-4444 or by email at 
reveland@newfield.com. Your prompt attention to this matter is greatly appreciated. 

Sincerely, 

Roxann Eveland 
Landman 

Enclosure 
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LANDMAN AFFIDAVIT 
REGARDING NON-CONSENTING OWNERS 

Ryan Waller personally appeared before me, being duly sworn, deposes and says: 

1. My name is Ryan Waller. I am a Landman for Newfield Production Company, 
whose address is 1001 1 i h Street, Suite 2000, Denver, CO 80202 ("Newfield"). 

2. As Operator of the Thome 4-2I-3-2WH and Alzada 1I-21-3-2W (the "Wells"), 
Newfield requisitioned the preparation of a Drilling and Division Order Title 
Opinion covering Township 3 South, Range 2 West, Section 21, Duchesne 
County, Utah. 

3. Said Drilling and Division Order Title Opinion identified Larry Love, Gary 
Bonnet, Robert Bonnet, and Stephen Bonnet (the "Owners") as unleased mineral 
owners in the aforementioned lands. 

4. Newfield first contacted Bobby Bonnet, who Newfield believed was representing 
the Owners, on October 11, 2011 to discuss leasing their mineral interest. 

5. On November 9, 2011, one of Newfield's leasing agents took over negotiations, 
and a Newfield approved lease form was provided to the Owners shortly 
thereafter. 

6. On January 31,2012, the Owners returned a completely different lease form than 
that which was previously provided by Newfield. 

7. During the following months, Newfield and the Owners engaged in numerous 
correspondences in an attempt to reach a mutually agreeable lease form. 

8. On September 19,2012, via letter sent certified mail, Newfield provided a final 
offer to the Owners to either lease or participate as working interest owners in the 
Wells. Said letter also made the Owners aware that in lieu of these alternatives, 
Newfield would commence with compulsory pooling proceedings. 

9. On September 25,2012, the Owners indicated they would be most interested in 
participating in the Wells. 

10. On September 28,2012, Newfield provided the Owners with actual costs of 
drilling and completing the Wells, and requested the Owners sign the provided 
Joint Operating Agreement and furnish payment for their share of the well costs. 
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September 19, 2012 

Larry Love 
9641 Townsville Circle 
Highlands Ranch, CO 80130 

Dear Mr. Love, 

ROCKY MOU:-.ITAINS 

VIA CERTIFIED MAILIRETUR..~ RECEIPT REQL'ESTED 

Re: Thome 4-21-3-2WH 
Township 3 South. Range 2 West. USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-21-3-2W 
Township 3 South. Range 2 West USM 
Section 21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield") drilled and completed the horizontal 
Thorne 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 2L The Thome 4-21-3-2WH 
was placed on production from the Uteland Butte Formation in May 2012. The Alzada 
ll-21-3-2W is a vertical well in the NESW of Section 21, which Newfield drilled and 
completed and was placed on production from the Wasatch fonnation in April of2012. 
Based on our experience in this area, and as established by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 9th of May, 2012 in Cause No. 139-90, we expect 
these wells will impact the entirety of Section 21 , inclusive of the lands in which you 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thorne 4-21-3-2WH and Alzada 11-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted Robert Bonnet in October of2011 to discuss lease 
tenus. At that time, Newfield was under the impression that Robert Bonnet was 
negotiating on your behalf. Over the following months there were a number of 
correspondences, on which you were included, that altered the lease form per your and 
Robert's requests. On April 11, 2012, Newfield agreed to a lease form, which is enclosed 
herein, proposed by yourself, Gary Bonnet, Stephen Bonnet, and Robert Bonnet on April 
10,2012, along with the previously extended offer to you for i per net mineral acre 
bonus and Royalty. Said form and offer were declined requesting further revisions, 

1001 17th Street. Suite 2000 Denver. CO 80202 (303) 893·01 02 Fax (303) 893·01 03 
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and as of the date of this letter, Newfield has been unable to come to an agreeable lease 
form with you. 

I would like to reiterate that if you lease to us, you will be entitled to a cost free 
royalty proportionately reduced, i.e. not bear any costs in the drilling and operation of the 
wells. If you have changed your mind and now are willing to lease to us under the terms 
previously offered and fonn attached hereto, please mark the appropriate line below as 
well as execute, notarize, and return the enclosed lease form. 

Otherwise, in order to share in production from the Thome 4-21-3-2WH and 
Alzada 11-21-3-2W wells, you must participate as an unleased working interest owner. 
This will require you to: (I) enter into an operating agreement with us, thereby "pooling" 
your interest and (2) pay your proportionate share of the costs of drilling and operating 
the wells. The I 0 net mineral acres owned by you would translate into a 1.5625% 
interest in the wells. As you can see by the attached cost estimate, the projected cost to 
drill and complete the Thome 4-21-3-2WH is $5,666,672.00, of which your participation 
share would be $88,541.75. Similarly, the projected cost to drill and complete the Alzada 
11-21-3-2W well is 53,833,75 L.OO, of wrucb yOur participation share would be 
$59,902.00. A proposed operating agreement is attached for your review. lfyou elect 
this option, please mark where indicated below, execute the operating agreement where 
indicated, and return it to me along with a check for your AFE'd share of costs with this 
letter. 

Please be aware that the Thorne 4-21-3-2WH and Alzada 11-21-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If you do not 
agree to participate as outlined above, we expect to be compensated for this risk. Your 
decision will greatly impact your ability to receive any monetary benefit from your 
mineral ownership, including but not limited to the imposition of a 150% to 300% non
consent penalty as provided under tbe Utah compulsory pooling starute. You are 
therefore strongly encouraged to obtain competent, Utah oit and gas counsel to assist you 
in reviewing this letter and making an lnfonned decision. 

As the subjeot wells have already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection and return one (I) executed 
original of this letter to the undersigned by October 19, 2012. If we do not receive your 
response by October 19,2012, you wilt be deemed to' have elected to Dot lease and to not 
participate in the drilling of the Thorne 4-21-3-2WH and Alzada 11-21-3-2W wells and 
we will commence with compulsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 



Sincerely, 

~'
~~Wa1ler 
Landman 

__ I will. grant a lease to Newfield Production CQmpany in accordance with the terms 
outlined in this letter and confonning to the form attached hereto. 

__ I will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs ate enclosed herewith. 

__ I will neither lease nor participate in the Thome 4-21-3-2WH well. 

__ I will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE' d costs are enclosed herewith. 

_ _ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

8y: _ _ ~ _ _ ____ _ 
Larry Love 



SENDER: COMPLETE THIS SECTION 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

'FIELD -- Larry Love 
9641 Townsville Circle 

Highlands Ranch, CO 80130 

D. Is dElllive'1t\Sll~'ss 

If YES, '"''~''~''''''''V''' 

• Service Type 
o Certlfled Mail 0 Express Mail 
o Registered 0 Retum Receipt for Merchandise I 0 Insured Mail 0 C.O.D. 

4. Restricted Delivery? (Extra Fee) 0 Yes 

2. Article Number 
(rransfer from servIce label) 7011 2970 0003 3871 5217 

PS Form 3811, February 2004 Domestic Retum Receipt 1025!J5.02-M-1540 



September 19, 2012 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Dear Mr. Bonnet, 

NEWFIELD 

-~ ROCKY y!OUNTAINS 

VIA CERTIFIED MAlllRETURN RECEIPT REQUESTED 

Re: Thome 4-21-3-2WH 
Township 3 South, Range 2 West, USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-21-3-2W 
Township 3 South. Range 2 West, USM 
Section 21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield') drilled and completed the horizontal 
Thorne 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W and a bottom-hole location in the SWSW of Section 21. The Thorne 4-21-3-2WH 
was placed on production from the Uteland Butte Formation in May 2012. The Alzada 
11-21-3-2W is a vertical well in the NESW of Section 21 , which Newfield drilled and 
completed and was placed on production from the Wasatch fonnation in April of2012. 
Based on our experience in this area, and as established 'by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 9th of May, 2012 in Cause No. \39-90, we expect 
these wells will impact the entirety of Section 21 , inclusive of the lands in which you 
own the minerals. However, your interest is currently unleased. We are again oliciting 
your participation in the Thome 4-21 -3-2WH and Alzada 11-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted Robert Bonnet in October of20 It to discuss lease 
terms. At that time, Newfield was under the impression that Robert Bonnet was 
negotiating 00 your behalf. Over the following months there were a number of 
correspondences, on which you were included, that altered the lease form per Robert' s 
requests. On April tl , 2012, Newfield agreed to a lease form, which is enclosed herein, 
proposed by yourself, Larry Love Stephen Bonnet, and Robert Bonnet on April to, 2012, 
alon~ with the previously extended offer to you for a ~ per net mineral acre bonus and 

Royalty. Said form and offer were declined requesting further revisions, and as of 
the date of tIlls letter, Newfield has been unable to come to an agreeable lease form with 
you. 
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I would like to reiterate that if you lease to us, you will be entitled to a cost free 
royalty proportionately reduced, i.e. not bear any costs in the drilling and operation of the 
wells. If you have changed your mind and now are willing to lease to us under the terms 
previously offered and form attached hereto, please mark the appropriate line below as 
well as execute, notarize, and return the enclosed lease form. 

Otherwise, in order to share in production from the Thorne 4-2l-3-2WH and 
Alzada 11-2l-3-2W wells, you must participate as an unleased working interest owner. 
This will require you to: (1) enter into an operating agreement with us, thereby "pooling" 
your interest and (2) pay your proportionate share of the costs of drilling and operating 
the wells. The 1 0 net mineral acres owned by you would translate into a 1.5625% 
interest in the wells. As you can see by the attached cost estimates, the projected cost to 
drill and complete the Thome 4-21-3-2WH well is $5,666,672.00, of which your 
participation share would be $88,541.75. Similarly, the projected cost to drill and 
complete the Alzada 11-21-3-2W well is $3,833,751.00, of which your participation 
share would be $59,902.00. A proposed operating agreement is attached for your review. 
If you elect this option, please mark where indicated below, execute the operating 
agreement where indicated, and return it to me along with a check for your AFE'd share 
of costs with this letter. 

Please be aware that the Thorne 4-21-3-2WH and Alzada 11-21-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If you do not 
agree to participate as outlined above, we expect to be compensated for this risk. Your 
decision will greatly impact your ability to receive any monetary benefit from your 
mineral ownership, including but not limited to the imposition of a 150% to 300% non
consent penalty as provided under the Utah compulsory pooling statute. You are 
therefore strongly encouraged to obtain competent, Utah oil and gas counsel to assist you 
in reviewing this letter and making an informed decision. 

As the subject wells have already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection and return one (1) executed 
original of this letter to the undersigned by October 19,2012. Ifwe do not receive your 
response by October 19,2012, you will be deemed to have elected to not lease and to not 
participate in the drilling of the Thome 4-21-3-2WH and Alzada 11-21-3-2W wells and 
we will commence with compulsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 

Sincerely. 

W~J: i¥~al~'-
Landman 



__ I will grant a lease to Newfield Production Company in accordance with the terms 
outlined in this letter and confonnmg to the form attached hereto. 

__ 1 will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ 1 will neither lease nor participate in the Thome 4-21-3-2WH well. 

__ 1 will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

By: _ _______ _ 

Gary Bonnet 



SENDER: COMPLETE THIS SECTION 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

FIELD --
Gary Bonnet 

309 N. Bedell Ave. #146 
Del Rio, Texas 78840 '. Service Type 

o Certified Mall q Express Mail 

o Registered o Return Receipt for Merchandise 
o Insured Mail o C.O.D. 

4. Restricted DeliveiY? (Extra Fee) DYes 

2. Article Number 
(Transfer from service label) 7011 2970 0003 3871 5224 

PS Form 3811 , February 2004 Domestic Return Receipt 



September 19, 2012 

Robert Bonnet 
P.O. Box 33714 
Reno, NV 89533 

Dear Mr. Bonnet, 

NEWFIELD .. --ROCKY MOUNTAINS 

VIA CERTIFIED MAILIRETURN RECEIPT REQUESTED 

Re: Thorne 4-21-3-2WH 
Township 3 South, Range 2 West, USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-21-3-2W 
Township 3 South, Range 2 West, USM 
Section21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield") drilled and completed the horizontal 
Thome 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 21. The Thome 4-21-3-2WH 
was placed on production from the Uteland Butte Fonnation in May 2012. The Alzada 
11-21-3-2W is a vertical well in the NESW of Section 21, which Newfield drilled and 
completed and was placed on production from the Wasatch formation in April 0[2012. 
Based on our experience in this area, and as established by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 9th of May, 2012 in Cause No. 139-90, we expect 
these wells will impact the entirety of Section 21 , inclusive of the lands in which you 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thorne 4-2l-3-2WH and Alzada 11-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted you in October of20ll to discuss lease tenus. Over 
the following months there were a number of correspondences that altered the lease fonn 
per your and Larry Love's requests. On Aprilll, 2012, Newfield agreed to a lease foIlIl, 
which is enclosed herein, proposed by yourself, Gary Bonnet, Stephen Bonnet, and Larry 
LDve on April 10,2012, along with the previously extended offer to you for a 
net mineral acre bonus and Royalty. Said form and offer were declined requesting 
further revisions, and as of the date of this letter, Newfield has been unable to come to an 
agreeable lease form with you. 
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I would like to reiterate that if you lease to us, you will be entitled to a cost free 
royalty proportionately reduced, i.e. not bear any costs in the drilling and operation of the 
wells. If you have changed your mind and now are willing to lease to us under the terms 
previously offered and form attached hereto, please mark the appropriate line below as 
well as execute, notarize, and return the enclosed lease form. 

Otherwise, in order to share in production from the Thome 4-2l-3-2WH and 
Alzada ll-21-3-2W wells, you must participate as an unleased working interest owner. 
This will require you to: (1) enter into an operating agreement with us, thereby "pooling" 
your interest and (2) pay your proportionate share of the costs of drilling and operating 
the wells. The 10 net mineral acres owned by you would translate into a 1.5625% 
interest in the wells. As you can see by the attached cost estimate, the projected cost to 
drill and complete the Thome 4-21-3-2WH is $5,666,672.00, of which your participation 
share would be $88,541.75. Similarly, the projected cost to drill and complete the Alzada 
ll-2l-3-2W well is $3,833,751.00, of which your participation share would be 
$59,902.00. A proposed operating agreement is attached for your review. If you elect 
this option, please mark where indicated below, execute the operating agreement where 
indicated, and return it to me along with a check for your AFE' d share of costs with this 
letter. 

Please be aware that the Thome 4-2l-3-2WH and Alzada ll-2l-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If you do not 
agree to participate as outlined above, we expect to be compensated for this risk. Your 
decision will greatly impact your ability to receive any monetary benefit from your 
mineral ownership, including but not limited to the imposition of a 150% to 300% non
consent penalty as provided under the Utah compulsory pooling statute. You are 
therefore strongly encouraged to obtain competent, Utah oil and gas counsel to assist you 
in reviewing this letter and making an informed decision. 

As the subject wells have already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection and return one (I) executed 
original ofthis letter to the undersigned by October 19, 2012. If we do not receive your 
response by October 19, 2012, you will be deemed to have elected to not lease and to not 
participate in the drilling of the Thome 4-2l-3-2WH and Alzada 11-21-3-2W wells and 
we will commence with compUlsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 

Sincerely 

~G-
Ryan Waller 
Landman 



__ I will grant a lease to Newfield Production Company in accordance with the tenus 
outlined in this letter and confonning to the fonn attached hereto. 

__ I will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Thome 4-21-3-2WH well. 

__ I will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

By: --: ______ _ 
Robert Bonnet 



SENDER ' COMPLETE THIS SECTION 

• Complete items 1, 2, and 3. Also complete 
item 4 If Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 
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Robert Bonnet 
P.O. Box 33714 
Reno, NV 89533 ervlceType 

] Certified Mall CJ Express Mall 
W Registered 0 Return Receipt for Merchandise 
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4. Restricted Delivery? (Extra Fee) 0 Yes 

2. Article Number 
(rransferfrom service labeQ 7011 2970 0003 3871 5200 
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September 19, 2012 

The Estate of Stephen Bonnet 
309 N Bedell Ave, Apartment 146 
Del Rio, TX 78840 

IIA E Highway 90 
Del Rio, TX 78840 

Cc: Robert Bonnet 
P.O. Box 33714 
Reno, NY 89533 

To whom it may concern, 

NEWFIELD .. ~ 
ROCKY MOUNTAINS 

VIA CERTIFIED MAJLIRETURN RECEIPT REQUESTED 

Re: Thome 4-21-3-2WH 
Township 3 South, Range 2 West, USM 
Section21: NWNW 
Duchesne County, Utah 

Alzada 11-2l-3-2W 
Township 3 South, Range 2 West, USM 
Section 21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield") drilled and completed the horizontal 
Thome 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 21. The Thorne 4-21-3-2WH 
was placed on production from the Uteland Butte Formation in May 20) 2. The Alzada 
11-21-3-2W is a vertical well in the NESW of Section 21, which Newfield drilled and 
completed and was placed on production from the Wasatch formation in Apnl of20 12. 
Based on our experience in this area, and as established by the Order oftbe Utah Board 
of Oil, Gas, and Min.ing entered on the 9th of May, 2012 in Cause No. 139-90, w expect 
these wells win impact the entirety of Section 21, inclusive of the lands io which you 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thome 4-21-3-2WH and Alzada 11-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted Robert Bonnet in October of2011 to discuss lease 
terms. At that time, Newfield was under the impression that Robert Bonnet was 
negotiating on behalf of Stephen Bonnet. Over the following months there were a 
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number of correspondences, on which Stephen was included, that altered the lease form 
per Robert s requests. On April 11 , 2012, Newfield agreed to a lease form, which is 
enclosed herein, proposed by Stephen Bonnet, Larry Love, Gary Bonnet, and Robert 
Bonnet on April 10, 2012, along with the previously extended offer to Stephen for a 
per net mineral acre bonus am Royalty. Said form and offer were declined 
requesting further revisions. In July 2012, it was brought to our attention that Stephen 
Bonnet passed away. As of the date of this letter, it appears that Stephen Bonnet's estate 
has not been probated and his mineral ownership resides therein. It is Newfield's hope 
that someone has been appointed as the estate s Executor or Personal Representative, and 
has the authority to sign on behalf of the estate. It is to that individual that this letter is 
directed, because at this time, Newfield has been unable to come to an agreeable lease 
form with the Estate of Stephen Bonnet (the "Estate"). 

I would like to reiterate that if the Estate leases to us, it will be entitled to a cost 
free royalty proportionately reduced, i.e. not bear any costs in the drilling and operation 
of the wells. If the Estate has changed its mind and now is willing to lease to us under 
the terms previously offered and form attached hereto, please mark the appropriate line 
below as well as execute, notarize, and return the enclosed lease form. 

Otherwise, in order to share in production from the Thome 4-21-3-2WH and 
Alzada 11-21-3-2W wells, the Estate must participate as an unleased working interest 
owner. This will require the Estate to: (1) enter into an operating agreement with us, 
thereby "pooling' your interest and (2) pay its proportionate sbare of the costs of drilling 
and operating the wells. The I 0 net mineral acres owned by the Estate would translate 
into a 1.5625% interest in the wells. As you can see by the attached cost estimate, the 
projected cost to drill and complete the Thome 4-21-3-2WH is $5,666,672.00, of which 
the Estate s participation share would be $88,541.75. Similarly, the projected cost to drill 
and complete the Alzada 11 -21-3-2W well is $3 ,833,751.00, of which the Estate's 
participation share would be $59 902.00. A proposed operating agreement is attached for 
your review. Ifthe Estate elects this option, please mark where indicated below, execute 
the operating agreement where indicated, and return it to me along with a check for the 
Estate's AFE' d share of costs with this letter. 

Please be aware that the Thome 4-21-3-2WH and Alzada 11-21-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If the Estate 
does not agree to participate as outlined above, we expect to be compensated for this risk. 
The Estate's decision will greatly impact its ability to receive any monetary benefit from 
your mineral ownership, including but nollimited to the imposition of a ) 50% to 300% 
non-consent penalty as provided under the Utah compulsory pooling statute. The Estate 
is therefore strongly encouraged to obtain competent, utah oil and gas counsel to assist it 
in reviewing this letter and making an informed decision. 

As the subject wells have already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection and return one (1) executed 
original of this letter to the undersigned by October 19,2012. [fwe do not receive your 
response by October L9, 2012, the Estate will be deemed to have elected to not lease and 



to not participate in the drilling of the Thome 4-21-3-2WH and Alzada 11-21-3-2W wells 
and we will commence with compulsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 

Sincerely, 

U( ~,CU ' ~~-. 
Landman 

__ I will grant a lease to Newfield Production Company in accordance with the terms 
outlined in this letter and confonning to the form attached hereto. 

__ I will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Thome 4-21-3-2WH well. 

__ I will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

_ _ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

By; ____ --:---::-__ _ 
Estate of Stephen Bonnet 
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LANDMAN AFFIDAVIT 
REGARDING NON-CONSENTING OWNERS 

Ryan Waller personally appeared before me, being duly sworn, deposes and says: 

1. My name is Ryan Waller. I am a Landman for Newfield Production Company, 
whose address is 1001 1 i h Street, Suite 2000, Denver, CO 80202 ("Newfield"). 

2. As Operator ofthe Thome 4-21-3-2WH and Alzada 11-21-3-2W (the "Wells"), 
Newfield requisitioned the preparation of a Drilling and Division Order Title 
Opinion covering Township 3 South, Range 2 West, Section 21, Duchesne 
County, Utah. 

3. Said Drilling and Division Order Title Opinion identified Larry Love, Gary 
Bonnet, Robert Bonnet, and Stephen Bonnet (the "Owners") as unleased mineral 
owners in the aforementioned lands. 

4. Newfield first contacted Bobby Bonnet, who Newfield believed was representing 
the Owners, on October 11, 2011 to discuss leasing their mineral interest. 

5. On November 9, 2011, one of Newfield's leasing agents took over negotiations, 
and a Newfield approved lease form was provided to the Owners shortly 
thereafter. 

6. On January 31,2012, the Owners returned a completely different lease fonn than 
that which was previously provided by Newfield. 

7. During the following months, Newfield and the Owners engaged in numerous 
correspondences in an attempt to reach a mutually agreeable lease form. 

8. On September 19,2012, via letter sent certified mail, Newfield provided a final 
offer to the Owners to either lease or participate as working interest owners in the 
Wells. Said letter also made the Owners aware that in lieu of these alternatives, 
Newfield would commence with compulsory pooling proceedings. 

9. On September 25,2012, the Owners indicated they would be most interested in 
participating in the Wells. 

10. On September 28,2012, Newfield provided the Owners with actual costs of 
drilling and completing the Wells, and requested the Owners sign the provided 
Joint Operating Agreement and furnish payment for their share of the well costs. 
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11. As of October 26,2012, Newfield has not received the Owners share of the Well 
costs, and Newfield has deemed the Owners to be non-consenting owners for 
purposes of Docket No. 2012-042, Cause No. 139-99. 

FURTHER AFFIANT SAYETH NOT. 

STATE OF COLORADO § 
§ 

COUNTY OF DENVER § 

2b~ Dc.-~ abR or Subscribed and sworn to before me this __ day 0[ _ _ _ _ ___ ----"', 2012. 

My Commission Expires: 

NOTARY PUBLIC 

PETER BURNS 
NOTARY PUBLIC 

STATE OF COLORADO 

My Commission Expires 8/09/2015 



September 19, 2012 

Larry Love 
9641 Townsville Circle 
Highlands Ranch, CO 80130 

Dear Mr. Love, 

NEWFIELD ---ROCKY MOUNTAINS 

VIA CERTIFIED MAILlRETUR..~ RECEIPT REQUESTED 

Re: Thome4-21-3-2WH 
Townshio 3 South.. Range 2 West. USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-2l-3-2W 
Township 3 South.. Range 2 West. USM 
Section 21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield") drilled and completed the horizontal 
Thome 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 21. The Thome 4-21-3-2WH 
was placed on production from the Uteland Butte Formation in May 2012. The Alzada 
ll-21-3-2W is a vertical well in the NESW of Section 21, which Newfield drilled and 
completed and was placed on production from the Wasatch formation in April of2012. 
Based on our experience in this area, and as established by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 9th of May. 2012 in Cause No. 139-90, we expect 
these wells will impact the entirety of Section 21, inclusive of the lands in whicb you. 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thome 4-2l-3-2WH and Alzada 11-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted Robert Bonnet in October of20l1 to discuss lease 
terms. At that time, Newfield was under the impression that Robert Bonnet was 
negotiating on your behalf. Over the following months there were a number of 
correspondences, on which you were included, that altered the lease form per your and 
Robert's requests. On April 11, 2012, Newfield agreed to a lease form, which is enclosed 
herein., proposed by yourself, Gary Bonnet, Stephen Bonnet, and Robert Bonnet on April 
10,2012, along with the previously extended offer to you for I per net mineral acre 
bonus and Royalty. Said form and offer were declined requesting further revisions, 
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and as of the date of this letter, Newfield has been unable to come to an agreeable lease 
form with you. 

I would like to reiterate that if you lease to us, you will be entitled to a cost free 
royalty proportionately reduced, i.e. not bear any costs in the drilling and operation of the 
wells. If you have changed your mind and now are willing to lease to us under the terms 
previously offered and form attached hereto, please mark the appropriate line below as 
well as execute, notarize, and retum the enclosed lease form. 

Otberwise, in order to share in production from the Thome 4-21-3-2WH and 
Alzada 11-21-3-2W wells, you must participate as an unJeased working interest owner. 
This will require you to: (1) enter into an operating agreement with us, thereby "pooling" 
your interest and (2) pay your proportionate share of the costs of drilling and operating 
the wells. The I 0 net mineral acres owned by you would translate into a 1.5625% 
interest in the wells. As you can see by the attached cost estimate, the projected cost to 
drill and complete the Thome 4-21-3-2WH is $5,666,672.00, of which your participation 
share would be $88 541.75. Similarly, the projected cost to drill and complete the Alzada 
11-21-3-2W well is S3,833.751.00, of which your participation share would be 
$59,902.00. A proposed operating agreement is attached for your review. If you elect 
this option, please mark where indicated belOW, execute the operating agreement where 
indicated, and return it to me along with a check for your APE' d share of costs with this 
letter. 

Please be aware that the Thorne 4-21-3-2WH and Alzada 11-21-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If you do not 
agree to participate as outlined above, we expect to be compensated for this risk. Your 
decision will greatly impact your ability to receive any monetary benefit from your 
mineraI ownership, including but not limited to the imposition of a 150% to 300% non
consent penalty as provided under the Utah compulsory pooling statute. YOIl are 
therefore strongly encouraged to obtain competent, tab oil and gas counsel to assist you 
in reviewing this letter and making an informed decision. 

As the subject wells have already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection and return one (1) executed 
original of this letter to the undersigned by October 19, 2012. If we do not receive your 
Tesponse by October 19, 2012, you will be deemed to have elected to Dot lease and to Dot 
participate in the driIlingofthe Thorne 4-21 -3-2WH and Alzada 11-21-3-2W wells and 
we will commence with compulsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 



Since~y, 

~~ 
RYan Waller 
Landman 

__ I will grant a lease to Newfield Production Company in accordance with the terms 
outlined in this letter and conforming to the form attached hereto. 

__ 1 will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs ate enclosed herewith. 

__ 1 will neither lease nor participate in the Thome 4-2 I -3-2WH well. 

__ 1 will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

B~~ __ ~ _________ _ 
Larry Love 
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September 19, 2012 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Dear Mr. Bonnet, 

NEWFIELD ---ROCKY :'IOLJ);TA!NS 

VIA CERTIFIED MAlllRETURJ."l RECEIPT REQUESTED 

Re: Thome4-21-3-2WH 
Township 3 South, Range 2 West, USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-21-3-2W 
Township 3 South, Range 2 West, USM 
Section 21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield") drilled and completed the horizontal 
Thorne 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 21. The Thome 4-21-3-2WH 
was placed on production from the UteIand Butte Fonnation in May 2012. The Alzada 
11-21-3-1Wis a vertical well in the ?'-lESW of Section 21, which Newfield drilled and 
completed and was placed on production from the Wasatch formation in April of2012. 
Based on our experience "in tbjs area, and as established by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 91b of May, 2012 in Cause No. 139-90, we expect 
these wells will impact the enftiety of Section 21 , inclusive of the lands in which you 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thorne 4-21-3-2WH and Alzada Il-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted Robert Bonnet in October of2011 to discuss lease 
tenus. At that time, Newfield was under the impression that Robert Bonnet was 
negotiating on your behal f. Over the following months there were a number of 
correspondences, on which you were included, that altered the lease form per Robert's 
requests. On April 1 t, 2012, Newfield agreed to a lease form, which is enclosed herein, 
propo ed by yourself, Larry Love, Stephen Bonnet, and Robert Bonnet on April 10, 2012, 
a1o~ with the previously extended offer to you for a ~ per net mineral acre bonus and 

Royalty. Said form and offer were declined requesting further revisions, and as of 
the date of this letter, Newfield has been unable to come to an agreeable lease form with 
you. 
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I would like to reiterate that if you lease to us, you will be entitled to a cost free 
royalty proportionately reduced, i.e. not bear any costs in the drilling and operation of the 
weUs. If you. have cbanged your mind and now are willing to lease to us under the terms 
previously offered and form attached hereto, please mark the appropriate line below as 
well as execute, notarize, and 'return the enclosed lease form. 

Otherwise, in order to sbare in production from the Thome 4-21-3-2WH and 
Alzada 11 -21-3-2W wells, you must participate as an unleased working interest owner. 
This will require you to: (1) enter into an operating agreement with us, thereby "pooling" 
your interest and (2) pay your proportionate share of the costs of drilling and operating 
the wells. The 10 net mineral acres owned by you would translate into a 1.5625% 
interest in the wells. As you can see by the attached cost estimates, the projected cost to 
drill and complete the Thome 4-21-3 -2WH well is $5,666 672.00, ofwhicb your 
participation share would be $88541.75. Similarly, the projected cost to drill and 
complete the Alzada 11-21-3-2W well is $3,833,751.00, of which your participation 
share would be $59,902.00. A proposed operating agreement is attached for your review. 
rf you elect 1h.is option, please mark where indicated below. eltecute the operatillg 
agreement where indicated, and return it to me along with a check for your AFE d share 
of costs with this letter. 

Please be aware that the Thome 4-21-3-ZWH and Alzada 11-21-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If you do not 
agree to participate as outlined above, we expect to be compensated for this risk. Your 
decision will greatly impact your ability to receive any monetary benefit from your 
mineral ownership, including but not limited to the imposition of a 150% to 300% non
consent penalty as provided under the Utah compulsory pooling statute. You are 
therefore strongly encouraged to obtain competent, Utah oil and gas counsel to assist you 
in reviewing this letter and making an informed decision. 

As the subject wells have already been drilled, time 'is of the essence and a prompt 
response is requested. Please make the desired selection and return one(1) executed 
original oOhis letter to the undersigned by October 19, 2012. If we do not receive your 
response by October 19, 2012, you will be deemed to have elected to not lease and to not 
participate in the drilling of the Thome4-21 -3-2WH and Alzada 11-21-3-2W wells and 
we will COIOlD.ence with compulsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 

Sincerely, 

w..:~'
~Waller 
Landman 



__ I will grant a lease to Newfield Production Company in accordance with the tenDs 
outlined in this letter and conforming to the form attached hereto. 

__ I will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Thome 4-21-3-2WH well. 

__ I will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

_ _ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

By: ________ _ 
Gary Bonnet 
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September 19,2012 

Robert Bonnet 
P.O. Box 33714 
Reno, NY 89533 

Dear Mr. Bonnet, 

ROCKY MOUNTAINS 

VIA CERTIFIED MAWRE'l'UR.1I! RECEIPT REQUESTED 

Re: Thorne4-21-3-2WH 
Township 3 South, Range 2 West, USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-21-3-2W 
Township 3 South. Range 2 West, USM 
Section21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newfield") drilled and completed the horizontal 
Thome 4-21-3-2WH well with a surface-hole location in the N-wNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 21. The Thorne 4-21-3-2WH 
was placed on production from the Uteland Butte Formation in May 2012. The Alzada 
11-21-3-2W is a vertical well in the NESW of Section 21, which Newfield drilled and 
completed and was placed on production from the Wasatch formation in April of2012. 
Based on our experience in this area, and as established by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 9tb of May. 20U in Cause No. 139-90 we expect 
these wells will impact the entirety of Section 21 . inclusive of the lands in which you 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thorne 4-21-3-2WH and Alzada ll-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted you in October of2011 to discuss lease terms. Over 
the following months there were a number of correspondences that altered the lease form 
per your and Larry Love's requests. On Aprilll, 2012, Newfield agreed to a lease form, 
which is enclosed herein, proposed by yourself, Gary BOIUlet, Stephen Bonnet, and Larry 
Love on April 10, 2012, along with the previously extended offer to you for a 
net mineral acre bonus and Royalty. Said form and offer were declined requesting 
further revisions, and as of the date of this letter, Newfield has been unable to come to an 
agreeable lease form with you. 
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1 would like to reiterate that if you lease to us, you will be entitled to a cost free 
royalty proportionately reduced, i.e. not bear any costs in the drilling and operation of the 
wells. If you have changed your mind and now are willing to lease to us under the terms 
previo1lS1y offered and folUl attached hereto, please mark the appropriate line below as 
well as execute, notarize, and return the enclosed lease form. 

Otherwise, in order to share in production from the Thome 4-21-3-2WH and 
Alzada 11-21-3-2W wells, you must participate as an unleased working interest owner. 
This will require you to: (1) enter into an operating agreement with us, thereby "pooling" 
your interest and (2) pay your proportionate share of the costs of drilling and operd.ting 
the weUs. The 10 net mineral acres owned by you would translate into a 1.5625% 
interest in the wells. As you can see by the attached cost estimate, the projected cost to 
drill and complete the Thome 4-21-3-2WH is $5,666,672.00, of which your participation 
share would be $88,541.75. Similarly, the projected cost to drill and complete the Alzada 
11-21-3-2W well is $3,833,751.00, of which your participation share would be 
S59,902.00. A proposed operating agreement is attached for your review. If you elect 
this option, please mark where indicated below, execute the operating agreement where 
indicated, and return it to me along with a check for your AFE'd share of costs with this 
letter. 

Please be aware that the Thome 4-21-3-2WH and Alzada 11-21-3-2W wells carry 
much risk as to whether the initial investment in drilling will be recovered. If you do not 
agree to participate as outlined above, we expect to be compensated for this risk. Your 
decision will greatly impact your ability to receiVe any monetary benefit from your 
mineral ownership, including but not limited to the imposition or a 150% to 300% non
consent penalty as provided under the Utah compulsory pooling statute. You are 
therefore strongly encouraged to obtain competent, Utah oil and gas counsel to assist you 
in reviewing this letter and making an informed decision. 

As the subject wells have already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection .and return one (1) executed 
original ofthis letter to the undersigned by October 19, 2012. if we do not receive your 
response by October 19, 2012 you will be deemed to have elected to not lease and to not 
participate in the drilling of the Thome 4-21 -3-2WH and Alzada t.l-21-3-2W wells and 
we will commence with c<lmpulsory pooling proc-eed.ings. 

If! can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfield.com. 

Sincerely. 

T~U 
Ryan Waller 
Landman 



__ I will grant a lease to Newfield Production Company in accordance with the terms 
outlined in this letter and conforming to the fonn attached hereto. 

__ I will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease oor participate in the Thome 4-21-3-2WH well. 

__ I will participate in the Alzada 11-21-3-2 wen. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Alzada 11-21-3-2 well. 

By: --:_-:--____ _ 
Robert Bonnet 



SENDER COMPLETE THIS SECTION C Or'.IPLETE Ti-/IS SECT/or: 0: CEd\'EP.'( 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is des/red. X 

• Print your name and address on the reverse b-'-:""/ ;';~'~-;~~tfL-'+-:--------r--=~=::::;;::::'" 
so that we can return the card to you. 

• Attach this card to the back of the mail piece, 
or on the front if space permits. 

1. Article Addressed to: 

Robert Bonnet 
P.O. Box 33714 
Reno. NV 89533 

D. Is dell .. ry address different frOm item 1? 
_ 'f YES, enter delivery address below: , 

erviceType 
] Certified Mail 0 Express Mail 

I 
W Registered 0 Return Receipt for Merchandise 

.. 0 Insured Mail 0 C.O.D. 

4. Restricted Delivery? (EXtra Fee) 0 Yes 

2. Article Number 
(rransfer from service label) 7011 2970 0003 3871 5200 

PS Form 3811, February 2004 Domestic Return Receipt 102595~-M-1540 



September 19,2012 

The Estate of Stephen Bonnet 
309 N Bedell Ave, Apartment 146 
Del Rio, TX 78840 

llA E Highway 90 
Del Rio, TX 78840 

Cc: Robert Bonnet 
P.O. Box 33714 
Reno, NV 89533 

To whom it may concern, 

NEWFIELD ---ROCKY MOUNTAINS 

VIA CERTIFIED MAllJRETURN RECEIPT REQUESTED 

Re: Thome 4-21-3-2WH 
Township 3 South, Range 2 West, USM 
Section 21: NWNW 
Duchesne County, Utah 

Alzada 11-21-3-2W 
Township 3 South, Range 2 West, USM 
Section21: NESW 
Duchesne County, Utah 

Newfield Production Company ("Newiield") drilled and completed the horizontal 
Thorne 4-21-3-2WH well with a surface-hole location in the NWNW of Section 21 T3S
R2W, and a bottom-hole location in the SWSW of Section 21. The Thorne 4-21-3-2WH 
was placed on production from the Uteland Butte Formation in May 2012. The Alzada 
11-21-3-2W is a vertical well in the NESW of Section 21 , which Newfield drilled and 
completed and was placed on production from the Wasatch formation in April of 2012. 
Based on our experience in this area, and as established by the Order of the Utah Board 
of Oil, Gas, and Mining entered on the 9th of May, 2012 in Cause No. 139-90, We expect 
these wells will impact the entirety of Section 21 , inclusive of the lands in whiCh you 
own the minerals. However, your interest is currently unleased. We are again soliciting 
your participation in the Thome 4-21-3-2WH and Alzada 11-21-3-2W wells. 

A short chronology of our previous efforts to lease your interest is warranted. 
Newfield or its agents first contacted Robert Bonnet in October of 20 11 to discuss lease 
terms. At that time, Newfield was under the impression that Robert Bonnet was 
negotiating on behalf of Stephen Bonnet. Over the following months there were a 

1001 17th Street. Suite 2000 Denver, CO 80202 (303) 893-0102 Fax (303) 893-0103 
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number of correspondences, on which Stephen was included., that altered the lease form 
per Robert' s requests. On April 11 , 2012, Newfield agreed to a lease fonn, which is 
enclosed herein, proposed by Stephen BOMet, Larry Love, Gary Bonnet, and Robert 
Bonnet on April 10, 2012, along with the previously extended offer to Stephen for a 
per net mineral acre bonus ani Royalty. Said fonn and offer were declined 
requesting further revisions. In July 2012, it was brought to our attention that Stephen 
Bonnet passed away. As of the date of this letter, it appears that Stephen Bonnet's estate 
has not been probated and his mineral ownership resides therein. It is Newfield's hope 
that someone bas been appointed as the estate's Executor or Personal Representative, and 
has the authority to sign on behalf of the estate. It is to that individual that this letter is 
directed, because at this time, Newfield has been unable to come to an agreeable lease 
form with the Estate of Stephen Bonnet (the "Estate"). 

I would like to reiterate that if the Estate leases to us, it will be entitled to a cost 
free royal.ty proportionately reduced. Le. Qot bear any costs in the drilling and operation 
of the wells. If the Estate has changed its mind and now is willing to lease to us under 
the terms previously offer.ed and fonn attached hereto please mark the appropriate line 
below as well as execute, notarize, and retum the enclosed lease form. 

Otherwise. in order to share in production from the Thorne 4-21-3-2WH and 
Alzada 11-21-3-2W we Us, the Estate must participate as an unleased working interest 
owner. This will require th.e Estale to: (1) enter into an operating agreement with us, 
thereby ' pooling" your interest and (2) pay its proportionate share of the costs of drilling 
and operating the wells. The 10 net mineral acres owned by the Estate would translate 
into a 1.5625% interest in the wells. As you can see by the attached cost estimate, the 
projected cost to drill and complete the Thome 4-21-3-2WH is $5,666,672.00, of which 
the Estate s participation share would be $88,541.75. Similarly, the projected cost to drill 
and complete the Alzada 11-21-3-2W well is $3,833,751.00, ofwhlch the Estate's 
participation share would be $59,902.00. A proposed operating agreement is attached for 
your review. If the Estate elects this option, please mark where indicated below, execute 
the operating agreement where indicated, and return it to me along with a check for the 
Bstate s APE'd share of costs with this letter. 

Please be aware thattbe Thorne 4-21-3-2WH and Alzada 11-21-3-2W wells carry 
mllch risk as to whether the initial investment in drilling will be recovered. If the Estate 
does not agree to participate as outlined above, we expect to be compensated for this risk. 
The Estate s decision will greatly impact its ability to receive any monetary benefit from 
your mineral ownership, including but not limited to the imposition of a 150% to 300% 
non-consent penalty as provided under the Utah compulsory pooling statute. The Estate 
is therefore strongly encouraged to obtain competent, Utah oil and gas counsel to assist it 
in reviewing this letter and making an informed decision. 

As the subject wells bave already been drilled, time is of the essence and a prompt 
response is requested. Please make the desired selection and return one (1) executed 
original of this letter to the undersigned by October 19, 2012. (fwe do not receive your 
response by October 19, 2012, the Estate will be deemed to have elected to not lease and 



to not participate in the drilling of the Thome 4-21-3-2WH andAIzada 11-21-3-2W wells 
and we will commence with compulsory pooling proceedings. 

If I can answer any questions, please do not hesitate to contact me at 303-803-
0844, or rwaller@newfi.eld.cOlIL 

Sincerely, 

~.: 
!lllB' WaJ ler 

Landman 

__ I will grant a lease to Newfield Production Company in accordance with the terms 
outlined in this letter and conforming to the foon attached hereto. 

__ I will participate in the Thome 4-21-3-2WH well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

__ I will neither lease nor participate in the Thome 4-21-3-2WH well. 

__ I will participate in the Alzada 11-21-3-2 well. The executed joint operating 
agreement and check for AFE'd costs are enclosed herewith. 

_ _ 1 will neither lease nor participate in the Alzada 11-21-3-2 well. 

By:=-__ ~~~~ ____ _ 
Estate of Stephen Bonnet 



SENDER : COMPLETE THIS SECTION COMPLETE THI S SECTION ON DELIVERY 
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so that we can return the card to you. 
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309 N Bedell Ave , Apartment 146 

Del Rio , TX 78840 
::e Type 
Jrtified Mall 0 Express Mall 

:egistered 0 Retum Receipt for Merchandise 

I 0 Insured Mall 0 C.O.D • . 

4. Restricted Delivery? (&fra Fee) 0 Yes 

2. Article Number 
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item 4 If Restricted Delivery is desirOO. 
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so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
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WFTELD 
The Estate of Stephen Bonnet 

11 A E Highway 90 
Del Rio, TX 78840 laMce Type 

.J Certified Mall 
"'0 Registered 

o Insured Mall 

lQ2595-02.M-l540 

--------------.-----

o Express Mail 
o Retum Receipt for Merchandise 

o C.O.D. 

4. Resbicted Delivery? (&fra Fee) 0 Yes 

2. ArtIcle Number 
(Transfer from service label) 7011 2970 0003 3871 5194 

PS Form 3811, February 2004 Domestic Retum Receipt 

• Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

• Print your name and address on the reverse 
so that we can return the card to you. 

• Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. ArtIcle Addressed to: 

~ -- ~-------------. 

WFIELD 
The Estate of Stephen Bonnet 

Cc: Robert Bonnet 
PO. Box 33714 

Reno, NV 89533 

If YES, enter delivery address below: 0 No 

. Selvice Type 
o Certified Mall 

o Registered 
o Insured Mall 

o Express Mall 

o Retum Receiptfor Merchandise 
DC.O.D. 

I 4. Restricted Delivery? (Extra Fee) 0 Yes 

2. Article Number 
(T~ from service fabd) 7011 2970 0003 3871 5170 

, PS Form 3811, February 2004 
1 

DomestiC'Retum Receipt l02595-02·M·l540 
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OPERATING AGREEMENT 

THIS AGREEMENT. entered into by and between :-Iewfield Production Company. 

hereinafter designated and rcf'erred 10 as "OperJ.tor," and the signatory party (]f panies other than Operator, sometimes Ilereinafh:r referred to 

individLlllllyas "Non-Operator." and coUectively as "Non-Operators." 

WITNESSETH: 

WHEREAS, the parties to chis a~eement are owners of Oil and Gas Leases andJor' Oil and Gas lnterests in the land 

identified in Exhibit lOA," and the parties hereto have reached an agreement to explore and develop these Leases and/or Oil 

and Gus Interests For the production of Oil and Gas to the extent and as hereinafter provided, 

NOW, THEREFORE, it is agreed as follolYS: 

ARTICLE!. 

DEFINITIONS 

As used in this agreement, the following words and terms shan have th~ meanings here ascribed to them: 

13 A. The term "AFE" shall mean an Authority for Expeodilute prepared by a party to this agreement fOT the purpose of 

14 estimalin'i the cosu 10 be incumd in conducI~'9.t ~1Y!hherouOd9".t,g FI!~or . Hor~ntaI or Multi-lateral WeU sholl <Iearly 
15 f~fa:t3r~;~~17:~I!~~J\'WJl".::".J~~I~L. I~:',,~I~'e~~ or l\1ulti- aftl'an til aDd 'h include.U Completion operation. 

16 B. The term "Completion" or "Complete" shaU mean a single operation intended to complete a well as a producer of Oil 

17 and Gas in one or more Zon~. including, but not limited to, !he setting of production casing. perforating, well stimulation 

13 and production testing conducted in !luch operaLion. 

19 C. The term "COnlracl Area" sholl mean all of the lands. Oil and Gas Leases and/or Oil and Gas Interests intended (0 be 

20 developed and operated for Oil and Gas PWJlO,es under this agreement Such lands, Oil and Gas Leases and Oil and Gas 

21 Inlerests are described in Exhibit' A." 

22 D. The term "Deepen" shall mean a single operation whereby a well is drilled to an objective Zone: below the deepest 

23 7..one in which the well was previously drilled, OT below the Deepest Zone proposed in the associated ME, whichever is the 

24 lesser. Whee u.ro n <Q"'I~Jon "1I1h" lIo~nt.J W.II or Multl-Lattral Wel~ th< term "Deepen" 'hall me.n an ~eratlog 

25 ~~~~:~fi '~1 ~~~rr~lo~~~ h~Or~::lal:n::!'.~c t::~tl,:~~~e: :C:~~~!~~f1dC~~c~Ut~i~t~~h't~~ r:fe~=r~a~PJ;:vio~ll~~~led. 
26 E The ttmllS "Drilling Party" and "Consenting Party" shall mean a party who agrees to join in and pay its share of the 

27 cost of any operation conducted under the provisions of this agreement. 

28 F. The term "Drilling Unit" shall mean the area fixed for the drilling of one well by order or rule of any state: or federal 

29 body having authority. rfa Drilling Unit is not fixed by any such rule or order, a Drilling Unit shall be tht: drilling unit as 

JO established by the pattern of drilJjng in the Contract Area unless fixed by express agreement of the Drilling Parties. 

31 G. The tcnn "Dril'site" shall mean the Oil and Gas Lease or Oil and Gas Jnterest on which a proposed well is to be 

~2 ~~rr.te"f)Uc ~:~mG;~~~:~~;'o,;'8n ~~~d&~c~~~~gn;rt~rn aJ!eo*oc?:: ~fi"o~r ~rJgt~:t;~b':'r~ 5l'n-J~':lti.ag l.~t~~~':J; location 
J3 are tOCIted. 

J4 H. '!he tenn "Initial Well'" shall mean the well required to be drilled by the parties hereto as provided in Article VIA 

35 l. The term "Non-Con.o;;ent Well" shall mt:UCl a well in which less than all parties have conducted an operation as 

36 provided in Article V1.R2. 

37 J. The tenTlS "Non.Drilllng Party" and "Non-Consenting Party" shall mean a party who elects not to participate in a 

38 pro~ed uperation. 

39 K.. The tenn "Oil and Gas" shall mean oil, gas, casinghead gas, gas condensate, and/or all other liquid or gaseous 

40 hydrocarbons and other marketable subsranccs produced therewith. unless an intent to limit !.he inclusiveness of this term is 

"1 specifically stat~d. 

42 L. The term "Oil and Gas Interests" or "Interests II shall mean unleased tee and mineral interests in Oil and Gas in tracts 

43 of land lying within the Contrncl Area which are owned by parties to this agreement. 

44 M The terms IIOil and Gas Lease. II "Lease" and lIl.easehold" shall mean the oil and gas leases or interests therein 

45 covering tracts of land lying within the Contract Area which are owned by the parties to this agreement. 

46 N. The tctJTl "Plug Backlt shall mean a single operation whereby a deeper Zone is abandoned in order to attempt a 

47 ComplC1icm rn It sh.u.llowr::r ~c. When USEd in oonnec:lion witb a Horizontal Well or MUlti-Lateral 'V~ tbe tum "'Plui Baek" shall 
48 C'el~ a~p~':.~'!s~~\:~lctfli'~~f'!.tW~I:~~ ~~l5~~Ir:.~rt~~li.caUY shallower geological horizon in whictl the operation as been or ill 

4.9 O. The tenn "Recompletion" or "Recomplctc" sna11 mean an operation whereby a Completion in one Zone is abandoned 

50 in order to attempt a Completion in a different Zone within the existing wellbore 

51 P. The term "Rework" shall mean an operation conducted in the wcllboreofa wen after it is Completed to secure, 

52 restore, or improve production in a Zone which is cWTcntly open to production i.n the wellbore. Such operations inc:iude, but 

53 are not limited to, well stimulation operations but exclude any routine repair or m.uDtenance work or drilling, Sidetracking, 

54 Deepenmg. Completing, Recompleting, or Plugging Back ofa well. 

55 Q. The tenn "Sidetrack" shall mean the directional control and intentional deviation of a well from vertical so as to 

56 change the bottom hole location lUlless done to straighten the hole or drill around jWIk in the hole or to overcome other 

57 m""hanical difficulries. When ~.ro .111 conntdl.1' "WIth a Horizonral Well or l\1ulll-l ... ' .... 1 Well Ih. term ·Sidetrack" shaU mean the 
dJrectlonal r:introh and I UI(':~ioDld devla lion of II wcll ouuide the ex~M Latcr!1C') 10 as to eIi.nle the Zone Or direction of a 

58 :ll'tf~/tl::..or glnal y p ra po, .• Ulltes; don~ lO 1t r:l:t~htea (be hole or araull junk in tht hole t to overcome other mechanical 
59 

R The term "Zone" shall mean a stratum of earth containing or thought to contain a common accumulation of Oil and 

60 Gag separately producible from any other common accumulation of Oil and Gas. 

73 Unless the context otherwise clearly indicates. words used in the singular include the plural, the word "penon" inc1udes 

74 natuns.( and artificial persons, the plwal includes the singular, and any gender inc ludes the masculine, feminine. and neuter. 
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ARTICLE II. 

EXHI1IITS 

The foUowing exhibits, as indicated below and attached hereto, are incorporated in and maLic a part hereof: 

__ X_ A. Exttibi( "A," shall include the following information: 

(I) Description of lands subject to this agreement, 

_ x_ B. 

_X_ C. 

_X_ D. 

_X_ Eo 

_X_ F. 

G. 

H. 

(2) Restrictions, If any. as to depths, formations, or substances, 

(3) Parties to agreement with addresses and relephone numbers fOT notice purposes, 

(4) Percentages or fractiona1 interests of parties to this agreement, 

(5) Oil and Gas Leases andior Oil and Oas Interest.'! subject to this agreemen~ 

(#BuRl .... on 1""'l .. li .... 
Exhibit "B," Form of Lease, 

Exhibit "C," Accounting Procedure. 

Exhibit "D, I' lnsurance, 

Exhibit "E,' Gas Balancing Agreement 

Exhibit "F," Non-Discrimination and Certification afNon-Segregated Facilities 

Exhibit "G." Tax Partnership 
Oilia: ______________________________________________ ___ 

10 

II 

12 

13 

14 

I) 

16 

17 

18 

19 
20 P[Qvisionsllnanili'l~~~f J~ <J~g;:~:i'st~~~;'~I~bit"E, II is inconsistent with any provision contained in lhe body of this agreemen~ the 

21 ARTICLE III. 

INTERESTS OF PARTIES 

23 A. Oil and Gas Inter ens: 

24 If any party owns an Oil and Gas lnterest in the Contract Area, that lntcrest sha1l be treated for aU purpus~s of this 

25 agreement and during the term hereof as ifit were covered by the fonn of Oil and Gas lease attached hereto as Exhibit "B,'I 

26 and the owner iliereof shall be deemed to own both royalty interest in such lease and the interest of the lessee then .. 'UI1der 

27 B. Jnterests of Partie! in Cods and Production: 

28 Unless changed by other provisions, all costs and Liabilities incurred in opentions und('T this agrrement shaD 00 borne 

29 and paid, and all equipment and materials acquired in operntions on the Contract Are<] shall be owned, by the parties as their 

30 interests are set forth in Exhibit" A." In the same manner, the parties shall also own aJl production of Oil and Gas from the 

~ I Contract Area subject. however, to the payment of royalties an!.l other burdens on production as described hereafter. 

J2 Regardl~ of which party has conbibuted any Oil and Gas lease or Oil and Gas Interest on which royalty or other 

33 burdens may be payable and except as otherwise expressly provided in this agreement, each party shall payor deliver, or 

34 cause to be paid or deuvered,. all burdens on its share of the production from the Contract Area up to, but not in excess of, 

35 1I6'h and shall indemnlfy, def""d and hold the other porIies free from any liability ilierefor. 

36 Except as otherv.'ise e""pressly provided in this agreement, if any party has contribuled hereto any Lease or Interest which is 

.17 buttlened with any royalty, overriding royalty, production payment or other burden on production in excess of the amounts 

38 stipulated above. such party so burdened shan assume and alone bear all such excess obligations and shaU indemnify, defend 

39 and hold the other parties hereto harml~s from any and an claims attributable to such excess burden. However, so long as 

40 the DriUlng Unit for the productive Zouc(s) is identical with the Contract Area, ~ch party shall payor deliver, or cause to 

41 be paid or delivered, all burdens on production from ilie Contr.Jct Area due under ilie terms of the Oil and Gas Lease(s) 

4-2 which such party has contributed to thi~ agreement, and shall indemnify. defend and hold the other parties free from any 

43 liability ilierefor 

No pany shall ever be responsible, on a price basis higher than the price received by such party, to any oilier party's 

45 lessor or roy.dty mvner, and if such other party's lessor Or royalty owner shouJd demand and receive settlement on a higher 

46 price basis, ilie party contnbuting ilie affected Lease shall bear the additional royalty burden attribUlable to such higher price. 

47 Nothing contained in this Article III B shall be deemed an assjgrunent aT cross-assignment of interests covered hereby, 

48 and in the event two or more parties contribute to this agreement jointly owned Leases, the parties' undivided mterests in 

49 said leaseholds shall be deemed separ'dte leasehold interests for Ute pwposes of this agreement. 

30 C. Subsequently Created Interests: 

5) If any party has contributed hereto a Lease or Jnterest that is burdened with an assignment of production given as securilY 

52 for the payment of money, or if, atler the date of this agreement, any party creates an overriding royalty, production 

S3 payment, net profits interest, assignment of production or other burden payable out of production attributable to its working 

54 in'eres, hereunder, such burden shall be deemed a "Subsequently CTea.ed Interest." Further, if any party has contributed 

55 hereto a Lease or Interest burdened with an overriding royalty, production payment, net profits interests, Of other burden 

56 payable out of production created prior '0 the date of this agreement, and such burden is not shown on Exhibit "i\, 'l such 

51 burden also shall be deemed a Subsequently Created Interest to the extent such burden causes the burdens on such partyts 

58 Lease or Interest to ~xceed the amount stipulated in Article IIlB. above. 

59 The party whose interest is bwdened with the Subsequenlly Created In'erest (the "Burdened Party") shall assume and 

60 alone bear, pay and discharge the Subsequently Created Interos. and shall indemnify, defend and hold harmless the oilier 

61 parties from and agains. any liability therefor. Further, if ilie Bwdened Party fails to pay, when due, ill; sbare of expenses 

62 chargeable hereunder, all provisions of Article VII.B. shall be enforceable against the Subsequendy Created In'erest in the 

63 same manner as they are enforceable against the working interest of the Burdened Party. If the Burdened Party is required 

64 under this agreement to assign or relinquish to any other party, or parties, all or a portion of its working interest andlorthe 

65 production attribtnabJe thereto, said other party, or parties, shall receive said assigrummt and/or production free and clear of 

66 said Subsequently Crea.ed Interest, and the Burdened Party shall indemnify. def<nd and bold harmless said oilier party, or 

67 parties, from any and all claims and demands for payment asserted by o\mers of the Subsequently Created Interest. 

68 ARTICLE IV. 

69 TITLES 

70 A. Title [umln.tlpn: 

71 At Opemtor.;.ftj'g!;=\~~'Shnll be made on ilie Drillsite of any proposed well ~HIftlI~ and. 

72 if a majority in interest of the Drilling Parties so request or Operator so elects, title examination shaH be made on the entire 

73 Drilling Unit, or maximum aoticipated Drilling Unit, of liIe well. The opinion will include liIe ownership of the working 

74 interest, minerals. royalty, overriding royalty lIDd production paymenlS under ilie applicable leases. Each party contributing 
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Leases and/or Oil and Gas Interests to be included in the Drillsite or DriUmg Unit, if appropriate, shall furnish to Operator 

all abstracts (including fedcrallease status reports), title opinions, title papers and cW"ative material in its possession free of 

charge All such information noC in the possession of or made available to Operator by the parties~ but necessary for the 

examination of the title, shall be obtained by Operator Operator shall cause tiUe to be examined by altome)", on its staffar 

by aUlSide attorneys, Copies of all litle opinions shall be furnished to each Drilling Party. Costs incurred by Operalor in 

procuring absb'acts. fees paid outside artome)o"S for title cX"amination (including preliminary, suppJemenraJ, shut-in royalty 

opinions and djvision order title opinions) and other direct charges as provided in Exhibit "C'I shall be borne by the Drilling 

Parties in the proportion that the interest of each Drilling Party bears to the total interest of all Drilling ]larues as such 

interesls appear in Exhibil 'IA." Operator shall make no charge for services rendered by its staff attorneys or other personnel 

10 in the performance of the above runctions. 

II Each party shall be responsible For ,e<;uring curative matter and pooling amendments or agreemenls required in 

12 connection with Leases or Oil and Gas IntereslS contribuled by such party. Operator shall be respon,ible for the JXcparation 

13 and recording of pooling designations or decilnlions and communitization agreements.s weli as the conducl of hearings 

14 before governmental agencies for the securing of spacing or pooling orden; or any other orders necessary or appropriate \0 

15 the conduct of operations hcreunder. TIlls shall not prevent any party from appearing on its own beha1f at such hearings , 

16 COSIS incurred by Operator, including fees paid to outside attorneys, which arc ... oc;ated with hearings before governmental 
17 

agencies, and which costs are necessary and proper for the acti vities contemplated under this agreement, shall be direct 

18 charges to the joint account and shall not be covered by the administrative overhe..rl charges as provided in Exhibit "C." 

19 Operator shall make no charge for services rendered by its .talf attorneys or other personnel in the performancc of the above 

20 functions 
21 

~~""'l-"-unlil.ft .. (I) "elif~Usi'e or QAUing U"i~ ir""" ... pFiale;-hos 

22 ~) 110. ,ill. has~ .... """'" e<I b) the ....... iAing."."''')'.r ,;,1. has he ...... "",eoI by 

23 .U-,*lIoo QAlling PoRi .. "'''''''''-weIl 
24 B. Lon or Failure of Title: 
2j 

1 Failure of Title: Should any Oil and Gas (nterest Or OiJ and Gas lease be lost through failure oftitlc, which results in a 

26 reduction of interest from that showu on Exhibil "A," lbe party credited with contributing the affected Lease or !nlerest 

27 (including, if appticab/e, a successor in interest to such party) shall have ninety (90) days from final determination of tille 

28 failure 10 acquire a new lease or other instrumenl curing the entirety of the title failure, which acquisition will not be subject 

29 to Article vnl 8., and failing to do so. this agreement, nevertheless, shall cominue in forc~ as to all remaining Oil and Gas 

30 Leases and lnteresls; and, 

31 (a) The party crerlited with contributiog the Oil and Gas Lease or Interest affected by the Iitle failure (including, if 

l2 applicable, a successor in int=t 10 such party) shall bear alone the entire loss and it shall not be entitled to recover from 

33 Operator or the orner parties any development or operdUng costs which il may have previously paid or incurred, but there 

34 shall be no additional liability OD its part to the other parties hereto by reason of such title failure; 
35 

(b) There shall be no retroactive adjustment of expenses incurred or revtnues received from the operation of the 

36 Lease or ~l\erest which has failed, bUI the interests of the parties contained on Exhibit "A" shall be revised on an acreage 

l7 basis, as of the time il is dctrnnined fmaUy that title failure has occurred, so that the inlerest of the party wbose '-<ase or 

38 Interest is affected by the title failure will thereafter he reduced in the Con""ct Area by the amount of the Lease or Inlerest failed; 
39 

(c) If the proportionate interest of the other parties het'eto in any producing well previously drilled on the Contract. 

40 Area is increased by reason af'he ti~c failure, the party who bore the costs incUlTed in connection with such weJlattributable 

4-l to the Lease or Interest. which has fuiLed shall receive the proceeds attributable to the increase in such interest (less costs and 

42 burdens attributable therClo) Wltil iI has been reimbursed 'or unrecovered costs paid by it in connection with such well 

43 attributable to such failed '-<as. or Interest: 
44 

(d) Should an}' person not a party to this agreement, who is detE'rnlined to be the owner of any Lease or lnterest 

45 which has failed, pay in any manner any part of the cost of operation, development, OT equipment, such arnOlmt shall be paid 

'6 to the party or panies who bore tho costs which are so refunded; 

47 (e) Any liability to account to a per-iOn not a party to this agreement for prior production of Oil and Gas which arises 

48 by reason oftille failure shall be bomo severally by each party (including a predecessor 10 a current party) who Teceived 

49 production for which such aecaWlting is required based on the amount of such production received, and each such party shall 

50 sevCl1illy indemnify, defend and hold hannIoss all other parties hereto for any such liability to account; 
51 (0 No cbarge shall be made )0 the joint accounl for legal expenses. fees or salaries in connection with the defense of 

52 the Lease or Interest claimed 10 have failed, hul if the party contributing such lease or Interest hereto elects to defend its title 

S3 it sball bear all expenses in connection therewith; and 
54 

(g) [f any party is given credit on Exhibit "A" to a Lease or Interesl which is limited. solely to ownership of an 
55 

interest in the wel1bore of any well or wells and the production therefrom, such party's absence of interest in the remainder 

56 of the Contrnct Area ,hall be co""idered a FailUfC of Title as to such remaining Cootract Area unless that absence of interest 

57 is reflected on Exhibit itA" 
58 

2. loss by Non-Payment or Erroneous Payment of Amount Due: cr, through mistake or oversight, any rental, shut-in weU 

59 paym<nt, mioimum royalty or royalty payment, or other payment necegsary 10 maintain all or a portion of an Oil and Gas 

60 Lease or interest is not paid or is erroneously paid, and as a result a lease or Inlerest terminates, there shall be no monetary 

6 t liability against the party who failed to make such payment, Unless the party who failed to make the required payment 

62 secures a new lease or Inlerest covering the same interesl within ninety (90) days from the discovery of the failure '0 make 

6] proper paymenl, which acquisilion will not be subjecl to Article YllI.B , the intereslS of the parties reflected on Exhibit "A" 

64 shall be revised on an acreage basis, effective as of the date oftermination of the Lease or Interest involved, and the party 

65 who failed to make proper payment will no longer be eredited with an interest in the ContrdCt Area on account of ownership 

66 of the Lease or Inleresl which has tenninated. If the party who failed to make the required payment shall oot have been Cully 

67 reimbW1)ed, at the time of the loss, from the proceeds of the sale ofOit and Gas attnbutable to the lost Lease or Interest, 

68 calculaled on an acreage basis, for the development and operating costs previously paid on account of such Lease or Interes~ 
69 it shall be reimbursed for unrecovered actual costs previously paid by it (but nol for its share of the cost of any dry hole 

70 previously drilled or wells pr .. iously abandoned) from so much of the following as is n"" .. sary to effect reimbUI1;ernent: 

71 (a) Proceeds of Oil and Gas produced prior 10 termination oftho'-<ase or Int.,...l, less operaling expenses and lease 

n burdens chargeable hereundor 10 the pen;on who failed 10 make payment, previously accrued to the credit of the lost Lease or 

73 In'erest, on an a<:reage basis, up to the amount of unrecovered costs; 
74 
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(b) Proccc<ls ofO~ and 0"". less opcr.uing expenses and I"""" burtlcru <hiUl\eable hcr<und.'·" 10 rho pcn;on who 'foiled 

10 rtlJIke p:I)'IlI'''\!. up to lire ,",aunl nfUI'II'I.'Covm:d GO$IS . uributobl. ,O thot porIio. 0(011 Md 0 ... I)",te.n ... produoed end 

mork ... d ("'<eluding produclion [,om MY wells 1Irc:r",n ... drilled) wblo". in the .,,",me< of.ruck Lca5< or Inlan:st lerminnl on, 

would be .l1nWt4bl.", d,e 1061 f..t:Qse Qr interest on " ""rc3!" ba.i."l1lId whioh ... 'OSllh 0 <ueh!.else ur Im ..... 1 

len"on"',O" is crediled to other pMlieo, Ihc pf1lC<t:ds of •• d port'~n oflheOil""d Go. 10 becontriblllro by O",orher poru .. 
in propor1ioo 10 dlclr respeclive in leresIS lCfI~l,ed on a.hJbll 'A": unci. 

(.)/vIy """,i ... up 10 Ihe "",ounl ofun,r:<:o"Cted COiIt<. Ih.'.n~ybe p~id by nny p:IIly who is. or I>«om ... the owner 

odIe Lc:>.< ..... [nlere,u la, ... Jbr dl. privilege of p:lnieip.ting in the Contr.Jcl ,\rea or beeolninz a pany to the. "tp'ccmeru 

l . Olher 1.0$5<>' All losses of la<"" or Inl<t<>U commiued to rhi •• grtanenl, oIhl't' rhilll rh""c'" IbM in Articles 

II) IV B.I ond IV,B.2.. abov •• ""'ll beJoinllao,es nnd sh.U be bomo by.1I plU11es Ur proportion to Ihuir inlerMs sh\l"," an 

t I Exhibil · • n,is >h.1I inolode bu, not bu linuled to rho Iou of any lcruIe or InlO'c<llhrough filllute (0 develop or bee.usc 

12 dpn:5:1 or implied eovt .. ,," .. have not """', p.nucmed (othtt IIr", pcrfOt'l!lllllel! \\'hkh r<quirc:.s only ~I' P'I)'IlI<tI1 of 10""<),), 

IJ and I". to» of ... y LClI$< b>,""pi",'inn" Ibe..,~ ofi .. primary lerm ifi' i. not renewed Qr Ol<nmdl.'d There sh.1I be no 
i' reodjUSiTtl<:1l1 ofinl ..... ,S \0 the , .. "ainulll portion of che C~lrolCl A"", on ""count ofllOY join! loss. 

IS 4.~ In lit •• " "'OC. r-rutureofTitlc und ... Nude IV.B. i. cr. 100. afntloWld ... Aniele IV.D.2 . • bove. any 

I ~ Lease or Inter .. , rwquircd by any Plllt)' hereto (ucher dllln tlle P""Y wh ... < i" •• ",,, Iuos f:riled or wno 10<1 during rho ninCly 

t7 (9U) WlI' period prl\vrded by Nticle IV.B. 1. ond ,\Iticlc IV B.2 abovc) co~cring.U or. portion of the inlercn rhot h .. F:riled 

18 or w .. lOS! <hall b. oITen:<! 01 to~1 10 the """y whose ,nt<ra! Iw f.ilod <It WItS loSt. 1IIK1-the-p<~I~ioItH\-¥IrK, 

t9 'hn"·""'·"1lpl)Mu~h-lK",ul>'U"" -",,'-"tho1'O")'W~I,,,_-ha .. r.1'1tsl_,\S .... ~I .. tlOl-t.ht<Iq<lir.,.,h<--~ ",-1",,,,,,,,-
20 ARTICLE V. 

21 OPERATOR 

'l1 A. O.,lgnatJon lid a .. pon.lbillll .. of Oprr lOr: 

n 
l~ 

_____ .....!.= ..... "'-'-'-'''''''''''''''-=''''' ...... '-_ ______ lb.U be Ih. Opt:r.J">r of rhe.Contr:lC, II=. nod lIullI co"d ... , 

1$ d,i. agreenleni. (n lts pcnonnonox of $e'V!ccs hcn:Wld"T far ~l. Non.()""",tnrs. Opcmlor .hall be 0" IOdcpendclI1 eoo_tor 

26 n<lt su bi~IIQ Iho «IDItOl or drn:cllan .fth., an·Op:nsI'Of'5 ""CCPI" \0 rhol)'PCoropct.tion 10 be wrt!trtoltcn in Ir<!1:Ontlnce 

27 ,oillt the d"",ion prOOed ...... ",,"I,nned in tI"s ogr.el'llenl Opcmlor slulll nt)! be deomN, or bold i"elf out "'. the 'lICIII of lb. 

U X,,,,·Opm!tru'S ",iOI ,uthon\r to bind Iknn 10 !illY obli&lltJon or H •• nil)' IlUUI'IItd Of inCll!1'al by Oper.nor a< to any third 

19 ,,""'Y. Operal'" <haJJ conduct i~. (tctivitie, wt(kt litis ~,,"I" reo.oormbl" prudenl QJ>Cr.II<'f. in • good ond w,"km.nlil .. , 

JO I11lIIIJ1c'r, lVIII, doc dHiIl_e lUIlI dl5J>llCb. In ",cordonec wirh f!OOd .iltiek! praeticc. om! In compilllnec will, 3P1'litable I.w MId 

31 fCglllulillll , bUI in no "venl ' hnil il h"e my Iiilbility .. Openllor to lhl!.nd"" parties ror losseUIl.tI&lned or Ii.lrililits intUITed 
32 except such as may result fium gross negligence or willful misconduct. 

13 O. RtJigrl1nl,on or Rt.ntOYlll or Opcrillor a.nd l[!('tioll of U('CUSOr: 

!. B.qigrgl;on or Remov.l QfOpmllor OpcmlOT moy resign al any tIllle by givi"ll ",rin,," no,,<o rhcrwfl'O on.()pc:nrlO!>. 

Jj If 0""",1"" ",nnllIMes ill 1qp11 axistene .. no lung""owlI$ on IIItor~\ h....undcrin 1Ile Contr.lC1 AIel. or i. no lortger cap:lblcof 

36 ~rn3" OpcralOr, OporulOr ~h"1I hud" ... wd tn It."" ,,,,jll""" ""thOU! any "" iolt by on.()p"",,'on;. excepl the ... "..,Iion of • 
.3': !lI.ICCeMOr_ Opcr.uo:r may beremovcd Qflty tor good CAU$~ b)' tJu: '1tTtrm:l.lhe \'OIe urNon·Opmuon owning I' najority interest 

J3 boud un OIV'''!'''~lp Its mol'l1 on FJehibil "A" ....... rning 11ft ...... ,eludlng tit. vOIin.II imctatof Oper:rtor; ~uoh YO", hall "'" be 
JO d,,"med dn"'li...: until. wnllttl nQti« IIB$ b."u dolivcn:d Ii) rho OpmrU)< by a Non.()V<r.J10< dellll1ing the .lIoged delillll, .1141 

~O 0"","10< ho. fitiled m cure Ibe dd;'ul . wlrhi" thirty (30) WlY. f",m its r",olp' ofthc Dbtiec or, ie!he d.f.uu Con<:mI$ \U1 

op<:r.Iuon IhQ'l being oonducled. witlr in fnrl)'-dghl (48) I",un ofil' rteopt arlit" notice For PWJ>OSco hClCOr. "1I,OOd callSe" shall 

' 2 rn_ 1101 only gro6$ nClllilft..IIceor ,villlUl fnue<)tldUCl buI.lso the nt.lerial b ...... h of or inllbilily 10 "lCOlthe 'IlUldonJ. of 

~) opcmoo" conmin.!<! in Anicle V.A. Of m3leri.1 frtilura or !nobility to perform iii obligali"", under this ogreemenl, 

.... SubJocl1t> ,\Iti.te VII.D. t . o"eh resigllllllon ortcmoVlll sholl nu. become clTccri"" unlil 1:00 o'clock A.M. on th.lirs, 

4! dayofchc CIII"t<brmOlllh r.I"wing O,e expimllon ornintly(IIO) days .tier dl"III';"!! "fnoliee .rrc3.ign.-uiorl byOpcr.tlOr 

q6 Ot cntion by the Npn·Ope.-"tol5 to .emovo Opt:r.JI.Or. unl .... ,_= Opomlor t",. bettr Selec'ed :If\d <WIlmes the dUli", of 

17 0i><nile< .... n CJtJicr dOle. O""",tO,. n", eff""li ... d;'lt of reslsmwon Or removal •• hall be bound by thcl.cn'n' haeoflts • 

.IS ou·Operntor. A dunge or. c:orpot'1Ilc name or $lTUclll", ofOpcrolOr 01 tton.f.". ofOpt:r.JIO<'s inaresL to OIIY.mgt. 
49 Juboldlruy. parmI or oue""""r clnj>Omlion sIuI!I "''' be Iha bas .. (or removal orOpcrnlor. 
50 2. Sslocrip" QrS\lCS~.nr O!l!:!1l\llr; Up"" tit" "",ignalion or romo,,,,1 ofOp«ulQr under any pNmloo of this ~"'l, ~ 

51 uc.....,.. O""""or t haI! be '<!l«ted by the piltlles. 1110 J""CCS$OrOpcr;rIO< .holl be sclCCltd from Iho portios Q"'!Ilng no 

r.! i",,,,,,,,, in Iho C""""",IItCl ollhe tlrn. ~ch su"" ... or Opemlur Is soleattd. Th. ,.r<'''<ssor Opmtlar . h.U be •• I""led by the 
S) nffinnalivc \'Q(~ Ortwn (2) or more parde owtlu18 \l majority intcR$t lXlscd on ownC"~ip as 5110"'0 un l::!cldbil "A'll: 

S,I provided, howev .... if rut Oper"IOr .. hich has boon re .. oved or j, decmed 10 have "'" !Il1cd f.iis 10 vt)IC or vol only lD 

is SllCcccd itselr. the 5"""_,0,,,'1'."" l lulll be selecled by Ule . nirml1live VOl. ofrha p.1nyOf ponir:$ owning. nllljo(llY 

' 6 inuacsl wed an o\\.nersh[r ~ Ihown un Exblbll ... All romaining after o.tlwJing the. Y(Jdng intt.."1'dl Dft.h~ Opern.tOf tmJl ~s 

51 relDoved Ql'rcsi!ll1od, Th. rormor Oprnl'Of tJmIl pro,"ptly deli, ... '" Ihe succcssor Opcr.rtor.1I records and WI'" ","'ling to 

SS rho opcru;Qns cnnduotcl by the f.,.,neT Opcr;rlO< to the ""tenl...,ll r«O<'<h ""d <J.1n Ill" nOI already in lb. pcssi!S,ioo of rhe 

5~ .... <"'50r 01'=10' . Any co.\I "fobtalning or e.,pytns the form ..... Opct;>lor, "",ord. and dow.boll be ehor&ed 10 the joinl 

~ account. 

61 3. IIffW ofBI!1I!mIDlCY; If Opcralnr b..'Oom"'l lnsol •• ",. bimkrupl oris pin"ed ill ",ecivenhip. it ,hon be dccmo:d to IuIYe 

61 resigned withoul ooy •• Uon by Non-Op ... ,Onl, .... cpt the.elcclio" of. <uee",""" If. petit;on ror ,.liefWlW:r rhe fed",,d 

6) I,oanlcruplcy ltiws is med by or apinsl Opemlor,.,.d th. rcmo..,J ofOpor.to< iJ pnw""ted by the fed"",1 bankrupley cowt,.11 

64 Non·OpmlQlS ",d Opcrn<9r shall I:<!Inpri.e lID inl.enl'Jl o~tinn conunin"" 10 sc:rvc until Op=lor h .. d"'led 10 "'l«:1 at 

61 mume rhi< ai=nonl plll'iuuntlD lire Bonlauptcy Corle, ond an .iccl;"" to ~"" this agreemenl by Op<li:1llOr 115 • debtor m 

66 poo<essron, Of by a IlU.<ICC In I>onkrupicy. hnll be dec",ed a .... llIlI'"i 0 os OpernloT WlrhO' I any aCI on by Non·OpcnUOr:<. 

67 CJ(O:PI tile !el .... ion ora S\1Cce;s<>r, Or,ritlg the pt.'riod .flime UleOpl:f1l ring cummiticc c:ontn>b openlltOnl. on ""tioouh.1I 

6$ require tho appro •• 1 of two (2) or more I""'li"" owning. rrurjorily inloresl b .. ed on O\l1\C<llbip ... howo on Elhfbil • t\,' In 

69 th".v.m t/",te 'lte only IWO (2) port;os 10 rhis .&rccmcnr. during rhe period of lime tho op<roling oommi_ conlfOr. 

70 opeml.i""" u third pany ."".ptabk 10 Oper!\IOT. on.()per!\to<' IIJJd rhe fcd"",1 banlcruP"'Y ca"rI !hall bu $<1""''''' .. a 
11 mc:mberorllru opmning ",,"uni't«, and.U .ello", sltoll requite Ihe .ppt<lval or two (2) mombcrs ofrhc operallng 

72 committee without regard for their inte:rest in the ContJact Area based on Exhibit If A " 

73 C. Employees add Contractors: 

The number of employees or contrnctors wed by Operntur in conducting operations hereunder. their selection, and the 
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hours of labor and the compellsation for services performed shall be determined Operator, and all such employees or 

2. contrnctors shall be the employees or contractors of Operator. 

D. Right. and Duti .. of Operator: 

I Comoetitive Rates and Use of Affiliates: All wells drilled on the ContJacl Area shall be drilled On a competitive 

contract basis at the usual rates prevailing in dle area. If it so desires, Opcrn./or may employ its own tools and equipment in 

the drilling of wells. but its charges therefor shall not exceed the prevailing rates in the area and the rate of such charges 

shall be .greed upon by tho parties in writing before drilling operations are commenced. and such worle shall be performed by 

Operator Wider the same terms and conditions as are customary and usual in the area in contracts of independent contractors 

who are doing work ofu similar [lature, All work performed or materials supplied by affiliates or related parties of Operator 

10 shall be performed or supplied at competitive niles, p=uant tu wrinen agreement, and ill accordance with customs and 

II standards prevailin" in the industry. 
Il 

2, Dist:barge of Joint ACcoWlt Obligations: Except as herein otheT'V!'ise spec1ficaJly provided, Operator shaLl promptly pay 

I ) and discharge expenses incuned in the dcvelopment and operation of the Contract Area pun;uant to this agreement and shall 

14 charge each of the parties hereto with their respective proportionate shares upon the expense basis provided in Exhibit "c " 
IS Operator shan keep an accurale record of the joint account hereunder, showing "pens", incurred and charges and credit, 

16 made and teceived. 

17 3 Protection from Liens: Operntor shall pay. or cause to be paid, as and when they become due and payable, all accounts 

I a of contractors and suppliers and wages and salari", for ,,,,,,ices rendered or performed, and for materials supplied on, to or in 

19 respecl of the Contract Area or any operations tor the joint account thereof. and shall keep the Contract Area free from 

)0 liens and encumbrances resulting therefrom except for those r .. "lting rrom a bona fide dispute as to services rendered or 

21 materials supplied. 

22 4, Custody of Funds: Operator shaD hold for the account of the Non-Operators any funds of the Non-Operators advanced 

D or paid to the Opemtor, either for the conduct of opemtion, hereunder or as a resuh ofthe sale of p!'oduclion from the 
'14 

Contract Area. and such funds shaU remain the funds of the Non-Operators on whose aCCOWlt they arc advanced or paid until 

23 used for their intended purpose or otherwise delivet'ed to the Non-Operators or applied toward the payment of dcbts as 

26 provided in Article VltB. Nothing in this paragraph shaD be construed to establish a fiduciary relationship between Operator 

l 7 and Non.Operators for any purpose other than to account for Non-Operator funds as herein specificaUy provided. Nothing in 

l K this paragraph shall require the maintenance by Operator of separate accounts for the funds of Non-Operators unless the 
19 

parties otherwise specificaUy agree 

5 Access to Contract Area and Records: Opemtor shall, except as otherwise provided herein, permit each NOn-Operalor 

] I or its duly authorized representative. at the Non-Operators sole risk and cost; full and free access at all reasonable limes to 

1l all operations of every kind and charncler being conducted for the joint account on the ContrdCt Area and to the records of 

n operations conducted thereoo or production there/Tom, including Operator's books and records relating thereto . Such access 

.>'I rights shall not be c.,ercised in a manner interfering with Operator's conduct of an operation hereunder and shall not obligate 

n Operator to furnish any geologic or geophysical data ofan interpretive nature unless the cost of preparation of such 

J6 interprelive data was charged to the joint account. Operator will furnish to each Non-Operator upon request copies ofany 

and aU reports and information obmined by Operator in connection with production and related items, including. wimout 

) 8 limitation , meter and chart reporu;, production purchaser statements, run tickets and monthly gauge reports, but excluding 

J9 pun:h .. , . contracts and pricing infonnation to the extent not appncable to the produclion of the Non-Operator seeking the 

40 informauon. Any audit ofOperntor's records relating to amounts expended and the appropriateness of such expenditures 

41 shall be conducted in accordance with the audit protocol specified in Exhibit "C." 
41 

6. Filing and Furnishing Govamnental Reports: Operator will file , and upon written request promptly furnish copies to 
JJ 

each requesting Non-Operator not in defauh of its payment obligations, all operational notices, reports or appUcations 

.. required to be filed by local, State, Federal or Indian agencies or outhorilies havingjurisdiclion over opcrations heretmder. 
45 
46 Each Non-Operator shall provide to Opernror on a timely basis an in~:u{onl~\~~~~~~;I~~":' Il~h ~~&~ Qr Plu ed Back 

7. Drilling and Testing ODrntions: The following provISi<lns $~'~ appl .. ttl dlch IVdF:lnlltdl h ...... run:f::, lt1oloolng lll.ffiot 

47 limiled to the Initial Well: 

"I (aJ Operator wiU promptly odvise Non-Operators of the date on which the well is spudded, or the date on which 

49 drilling operations are commenced 
SO 
SI Conlenting p~'!Ftor wiU sen(! to· ~~~ p~~l~cplf\~ test results and notices regarding the progress of operations on lhe well 

as the >(91'1 O~a=atefS shaU reasonably requa'. 'i'::cl~inK~l1l nOI Uuu toJ to, daily drilling reports, completion repons, and well log::l. 

S~ ~~-:4taI~-aU--leI~lterM-wh~~~-produo1ftg 
Sl Hi~ood G..-ffi-paying-qUlHltifie;. ... -IHt!SttII-ef"".mi~<I«-Irie ~_~ 
54_ 

5S 
S. Cost Estimates: Upon request of any Consenting Party, Operator shall furnish estimates of current and cumulative costs 

$6 incurred for the joint account at reasonable intervals during the c""duct of any operation pursuant to this agreement. 

51 Operator shall not be held liable for erro", in such estimates so long as the estimates are made in good faitIL 

n 9. ~JSuranc<: At a ll times while operations are conducted hereunder, Operator shall comply with (j.e worken; 

59 compensation law of the slllte where the operations are being conducted; provided, however, that Operator may be a self· 

tIO insurer for liability under said compensution laws in which event the onl)' charge that shall be made to the joint accoWl! shall 

61 be as provided in Exhibit "C." Operator ,hall also cany or provide insurnnce for the benefit of the joint account of the parties 

W as outlined in Exhibit "D" attached hereto and made a part hereof Operator shall require all con!racto", engaged in work on 

6J or for the Contract Area to comply will. the workers compensalion law of the ,tate where the operations are being conducted 

64 and to maintain such other insurance as Operalor may require. 
6S 

In the event automobile liability insurance js 9pecifled in said ExhIbit liD, W or subsequently re(;eives the approval of the 

66 parties , no direct charge shall be made by Operator tor premiums paid for such insurance for Operator's aulomolive 

61 equipment. 

ARTICLEVL 

DRILLING AND DI1VELOPMENT 

1t 
g"-~=·====·~ef======::==:;,,.Of""at~~ 

7'1 WeU--at-tfte...feJkJwtng-leeatiorn 
7) 

74 
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I 

1 ... 1 'halllfi .. "O' ... co.tifl.olfie lIl'lYAg of III •• ell .. itI-. d.e diligeaee-te 

The~lAitt&I-Well-~;"...;oo.~is.bli8llt.oy,s.~ 

Ht-Gempft1ien epet'Bli9ftS aa&.\'"'{jele "I.F. as ~tJBfieft--eH~'9~lEl/oftieJe Xlas te gee'tln'efttse erlBtee FMjetife: 

8. Subsequent Operations: 

I. Proposed Operations: If any party bereto should desire to dri.1l any well on the Contract Area ~ th:slnitial Well, or 

if any party should desire to Rework, Sidclmck. Deepen, Recomplete or Plug Back a dry hole or a well no longer capable of 

producing in paying quantitiC5 in which such party has not otherwise relinquished its interest in the proposed objective Zone under 

10 this agreemenl, the party desiring {O drill, Rework, Side\raCk, Deepen, R<complete or Plug Back such a well shall give written 

II notice of the proposed operation 10 the parties who have not otherwise relinquished their interest in such objective Zone 

11 under this agreement and to all other parties in the case ofa proposal for Sidetracking or Deepening, specifying the work to be 

t J performed, the locatioo, proposed depth, objective Zone and the estimaled cost of the operation. The parties to whom such a 

14 notice is delivered shall have thirty (30) da}, after receipt of the notice within which 10 notifY the party proposing to do the work 

15 whether they elect to participate in the cost of the proposed operation. Ifa drilliog rig is on location, notice ofa proposal to 

16 Rework, Sidetrack, Recomplele, Plug Back or Deepen may be given by lelephone and the response period shall be limited 10 forty

t 7 eighl (48) hoom;, exclusive of Saturday, Sunday and legal holidays. Failure of a party 10 whom such nOlice is delivered to reply 

18 within the period above fixed shall constitute all election by that party not to participate in the cost of the proposed op<r.ltion. 

t 9 Any propo,a1 by a party to conduct an operation conflicting with the operation initially proposed shall be delivered to all parties 

20 within the lime and in the manner provided in Article VI,B 6. 
21 

If all parties La whom such notice is delivered elect to participate in ~uch a proposed operation, the parties shall be 

22 contractually committed to participate therein provided such operations are commenced within the time period hereafter 'et 

23 forth, and Operator Shall, no later than ninety (90) days after expiration of the notice period of thirty (30) days (or as 

24 promptly as practicable after the expiration of the forty-eight (48) hour period when a drilling rig is on location. as the case 

25 may be), actually commence the proposed operation and thereafter complete il with due diligence at the risk and expense of 

26 the parties participating therein; provided, however, said commencement date may be extended upon written notice of sanne 

27 by Operalor to the other parties, for a period of up to thirty (30) additional days if. in the sole opinion of Opetator, such 

28 additional time is reasonably necessary to obtaj'n permits from governmental authorities, surface rights (inc1uding rights-of-

29 way) or appropriate drilling equipment, or to complete title examination or curative matter required for title approval or 

)0 acceptance, If the actual operation has not been commenced within the time provided (including any extension thereof as 

3) specifically permitted herein Or in the force majeure provisions of Article XI) and if any party hereto still desires to conduct 
32 

said operation, written notice proposing same must be resobmitted tD the other parties in accordance herewith as if no prior 

;3 proposal had been made, Those parties that did not participate in the drilling of. well for which a proposal ro Deepen or 

34 Sidetrack is made hereunder shall, if such parties desire 10 participate in the proposed Deepening or Sidetracking operation, 
35 

reimburse the Drilling Parties in accordance with Article VI SA. in the event of a Deepening operation and in accordance 

J6 with Article VI.B.5 . in the event ofa Sidetrncking operation. 

2. Operalions by Less Than All Parties: 

.18 (aJ Determination of Participation. lfany party 10 whom such notice is delivered a, provided in Anicle VI.B. 1. or 

39 VIae. l. (Option No.2) elects not to participate in the proposed operation, then, in order to be entitled to the benetj~ of this 

40 Article, the party or parties giving the norice and such other parties as shall elect 10 participate in the operation shall, no 

41 later than ninety (90) days after the expiration of the notice period of thirty (30) days (or as promptly as practicable after the 

42 expiration of the forty.eight (48) hour period when a drilling rig is on location, as the case may be) actually commence the 

43 proposed operation and complele it with due diligence. Operator shall perform all work tor the account of the Consenting 

44 Parties; provided, however, ifno drilling rig or other equipment is on location, and if Operator is a Non-Consenting Party, 

45 the Consenting Partics shall either: (i) request Operator 10 perronn the work. required by such proposed operation for the 

46 account of the Consenting Parties, 01' (ii) designate one of the Conscntiog Partie, as Operator to perform such work. The 

47 rights and duties gnmted to and imposed upon the Operator under this agreement are granled 10 and imposed upon the party 

48 designated as Opera1OT for an operation in which the original Operator is a Non-Consenting Party. Consenting Parti.,., when 

~9 conducting operations on the Contract Area pursuant to this Article VI.B.2, shajl comply with allierms and conditions of this 
50 

agreement. 
51 

If less than an parties approve any proposed opeT;)tion, the proposing party, immediately after the explfiltion of the 

52 applicable notice period, shall advise aU Parties of the total interest of the parties approving such operation and its 

53 recommendabOD as to whether the Consenling Parties should proceed with the operation as proposed. Each Consenting Party, 

j.I within forty-cighl (48) hour,; (exclU.'iive of Saturday, Sunday. and legal hotidays) after delivery of such notice, shaU advise the 

55 proposing party of its desire- to (i) limit participation to such party1s interest as shown on Exhibit II A" or (li) carry onJy its 

56 proportionate part (determined by dividing such party's interest in the Contract Area by the interests of all Consenting Parties in 

57 the Conlmct Area) of Non-Consenting Parties' interests, or (iii) carry its proportionale part (determined as provided in (iill of 

58 Non-Consentiog Parties' interests together wilb aU or a portion of its proportionate part of any Non-Consenting Parties' 

59 inlerests that any Consenting Party did nol elcct to lake. Any inter"'t of Non-Consenting Parties that is not carried by a 

60 Consenting Party shall be deemed to be carried by the party proposing the oper.tion if such party does not withdraw its 

61 proposal Failure to auvise the proposing party within the time required shall be deemed an election under (i). In the event a 

62 drilling rig is on location, notice may be given by telephone, and the time permitted for such a response sbaU not exceed a 

6) total of forty-eight (48) hours (exclusive of Saturday, Sunday and legal holidays). The proposing party, at its election, may 

64 withdraw such proposal if there is less than 100% participation and sball notiIY all parties of such decision within ten (10) 

65 days, or within twenty-four (24) hours if a drilling rig is on location, following expiration of the applicable response period. 

66 If 100% subscription to the proposed opt:nltion is obtained, the proposing party shall promptly notify the Consenting Parties 

67 of their proportionate interests in the operation and the party serving as Operator shall commence such operation within the 

6R period provi~ed in Artiel. VI.Il. I., . ul;JjC:C11O the 6WI10 .. I ..... rol\ right as provided therein. 
69 

(b) RollnquWunmt of (nt~nm for NOQ-Parrici'AA1ion. The entire cost and risk of conducting such operations shaU be 

70 borne by Ibe Consenting Parties in the proportions they have elected to bear same under Ibe terms of Ibe preceding 

71 pan1graph. Consenting Parties shall keep the leasehold estatffi invoJved in such operations free and clear of all liens and 
72 

encwnbram:cs of every kind created by or arising from the operations oC the Consenting Parties. If such an operation res.u.lbi 

7J in a dry hole, then subject to Anieles VI,B.6. and VI.E.3., the Consentiog Parties shall plug and abandon the wcll and restore 
7. 
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I ihe surface location at their sole cost, risk and expense; provided, however. that those Non-Consenting Parties that 

participated in the driUing, Deepening or Sidetracking of the well shall remain liabLe for, and shalL pay, their proportionate 

shares of the c03l of plugging and abandoning the well and restoring the surface location insofar only as those costs were not 

4 increased by the subsequeat operations of the Consenting Parties. If any well drilled, Reworked, Sidetracked, Deepened, 

Recompleted or Plugged Back under the provisions of this Article results in a well capable of producing Oil and/or Gas in 

paying quantities, the Conscoting Parties shall Complete and ...:quip the well (0 produce at their sole cost and risk, and the 

well shall then be turned over to Operator (if the Openltor did nol conduct the operation) and shall be op=ted by it at the 

expense and for the account of the Consenting Parties Upon conunencement of operations for the drilling, Reworking, 

9 Sidctracking, Recompleting, Deepening or Plugging Back of any such well by Consenting Parties in accordance with the 

10 provisions ofthig Article, each Non-Cunsenting Party shall be deemed. to have relinquished to Consenting Parties, and the 

11 Consenting Parties shall own and be entitled to receive, in proportion to their respective interests. all of such Non-

12 8~~=1. k~~~1~~ o~P?~~~~ ~ct,~ ao~reCJ~o~ ~~% ~c~"1~t~1~f~~i~oN~~: ~hd~~n~on_ 
1) Con.enting Party's interest in the production obtained from the operation in which the Non-Consenting Party did not eloct 

14 to participate. Such relinquishment shall be effective until the proceeds ofChe sale of such share, calculated at the well, or 

15 market value thereofifsucb share is not sold (after deducting appLicable ad valorem, production, ,everance, and excise taxes, 

16 royalty, ovomding royally and other interes" not excepted by Article IlJ.C. payable out of or measured by the production 
17 

from such well accruing with respect to such interest lDltil il reverts), shaU equal tho total of the following: 
18 

(i) 100 % of each such Non-Consenting Party's share of the cost of any newly acquired surface equipment 

19 beyond the wellhead connections (including but not limited to 'tock tanks. separators, treaters, pumping equipment and 

20 piping), plus 100% of each such Non·Consenting Party's share of the cost of operation of the wel1 conunencing with firs1 

21 production and continuing until each such Non-Consenting Party's relinquished interest shan rever! to it under other 

n provisions of this Article, it being agreed that each Non-Consenting Party's share of such costs and equipment will be that 

2J interest which would have been chargeable to such !\"on-Consenling Party had it participated in the well from the beginning 
24 

of the operation5; and 
25 

(ii) 400 % of (a) that portion of the coots and expenses of drilling, Reworking, Sidetracking) Deepening, 

26 Plugging Back, testing, Completing, and Recompleting, after deducting any cash contributions received under Article VIlJ.C., 

21 and of (b) th.t portion of the cost of newly acquired "'Iuipmenr in the well (to and including the wellhead connections), 

28 which would have been chargeable to such Non-Consenting Party if it had participated therdn. 

29 Notwithslanding anything to the contrary in this Article VLB .• if the well does not reach the deepest objective u,ne 

)0 described in the notice proposing the well for reasoos other than the encountering of granite or practically impenetrable 

3 I subSlance or other condition in the hole rendering further operations impracticable, Operator shall give notice thcreof to each 
32 

Non-Consenting Party who submitted or voted lOr an alternative proposal under Article VI.B.6. to drill the well to a 
33 

shallower Zone than the deepest objective Zone proposed in the notice under whieh the well was drilled, and each such Non-

34 Consenting Party shall have thc option to partiCipate in the initial proposed Completion of the well by paying its share of the 

35 cost of drilling the well to its actual depth, calculated in the manner provided in Article V[,B 4. (a). If any such Non-

36 Consenting Party docs not <leet to patticipate in the first Completion proposed for such weJ~ the relinquishment provisions 

37 of this Articlc VlB.2 (b) ,hall apply lo such party~ interest. 
38 (el Reworking Recompleting or Plugging Back. An election not to participate in the drilling) Sidetrackmg or 

39 D<cpening of a well shall be deemed 11Il election not to participate in any Reworking or Plugging Back operation proposed in 

40 such a welL 0(' portion thereof, to which the initial non-consent election applied that is conducted at any time prior to fujI 

41 recovery by the Consenting Parties of the Non·Consenting Party's recoupment arnuuot. Similarly, an election not to 

42 participate in the Completing or Recompleting of a well shall be deemed an election not to participate in any Reworking 

43 operation propol!ed in such a well. or portion thereof, to which the initial non-consent election applied that is conducted at 

44 any time prior to £l,ll recovery by the Consenting Parties of the Non-Consenting Party'. recoupment amount. Any such 

45 Reworking, Recompleting crt Plugging Back operation conducted during the recoupment period shall be deemed part of the 

46 cost of operotion of soid well and there shall b. added to the sums to be recouped by the Consenting Parties..!.!!!!..% of 

41 that portion 01' the costs of the Reworking, Recompleting or Plugging Back operation which would have been chargeable to 

48 such !'!on-Consenting Party hall it participated thorein , If such. Reworking, Recompleting or Plugging Back operation is 

49 proposed during such recoupment period, the provisions of this Article VI.B. shall be applicable as between said Consenting 

50 Parties in said well. 

(d) Recoupment Matters. During the period of Lime Consenting Parties are entitled to receive Non-Consenting Party's 

52 share OfPToductlon, or the proceeds therefrom, Consenting Parties shall be responsible for the payment of all ad valorem, 

53 production, severance, exci,e, gathering and other taxes, and all royalty, overriding royalty and other bunion. applicable to 

54 Non.Consenting Party's share of production not excepted by Article lILC. 

In the case of any Reworking, Sidetracking. Plugging Back, Recompleting or Deepening operation, the Consenting 

56 Parties shall be pemutted to use,.free of cosl j all casing, tubing and other equipment in the wellJ but the owner5hip arall 

57 such equipment shall remain unchanged; and upon abandonmenl of a well after such Reworking, Sidetracking. Plugging Back, 

58 Reeompleting or Deepening, the Consenting Parties shall accoWlt for all such equipment to tho owners thereof, with each 

59 party receiving its proportionate part in kind or in value, less co.t of salvage. 
60 Within ninety (90) days after the completion of any operation under this Artic1e, the party conducting the operations 

61 for the Comenting Parties shall furnish each Non-Consenting Party with an inventory of the equipment in and COMccted to 

6~ the weU, and an itemized ."'tement of the cost of drilling, Sidetracking, Deepening, Plugging Back, testing, Completing, 

63 RecompLeting, and "'Iuipping the well fOT production; or, at i:s Option, the operating party, in lieu of an itemized statement 

b4 of such costs of openltion, may submit a detailed statement of monthly bi1lings. Ea~·~ thereafter. during the time the 

65 Consenting Parties are being reimbur.;ed as provided above, the party conducting the operations for the Consenting Parties 

66 ,haU furnish the Non-CoDsenting Parties with an itemized statement DfaU co," and liabilities incurred in the operation of 

61 thc well. together with a ,tatement of the quantity of Oil and Gas prodw:ed from it and the amount of proceed, realized from 

68 the sale of the well's working interest production during the precedi~~a~. In determining the quantity of Oil and Gas 

69 produced during any month, Consenting Parties shall use industry accepted methods such as but not Limited to metering or 

70 periodic well tests. Any amount realized from the sale Or other disposition of equipment newly acquired in connection with 

71 any such operation which would have been owned by a Non-Consenting Party bad it participated therein shaJJ be credire<! 

72 against the total unreturned costs of the work done and of the equipment purcha,ed in determining when the interest of such 

13 Non-Consenting Party shall revert to it as above provided; and if there i, a credit balance, it shall be paid 10 such Non-
74 
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Consenting Party. 

If and when the Consenting Parties recover from a Non-Consenting party's relinquished interest the amounts provided 

for above, the relinquished interests of such Non-Consenting Party shall automatically revert to it as of7:00 "-m. on the day 

following the day on which such recoupment occurs, and, from and after such reversion, such Non-Consenting Party shall 

own the same interest in such well, the material and equipment in or pertaining thereto, and the production therefrom as 

such Non-Consenting Party would have been entitled to had it participated in the drilling, Sidetracking, Reworking, 

Deepening, Recompleting or Plugging Back of ,aid well. Thereafter, such Non-Conseming Party shalL be charged with and 

shall pay its proportionate part of the further costs of the operation of said well in accordance with the terms of this 

agreement and Exhibit "C" attached hereto. 

3, Stand-By Costs: When a well which has been drilled or Deepened has reached its ,uthomed depth and all tests have 

II been completed and the results thereoffumished to the parties. or when operations on me well have been otherwise 

12 terminated pursuant to Articlt:: VI. F. , stand-by costs incurred pending response to a party1s notice proposing a Reworking, 

13 Sidetracking, Deepeoing, RccompLeting, Plugging Back or Completing uperation in such a well (including tbe period required 

14 under Article VI.B.6. to =olve competing proposals) shall be charged and borne as part of the drilling or Deepening 

15 operation just completed. Stand-by costs subsequent to an parties responding, or cx.piration of the response lime pennitted, 

16 whichever flJ'St occuJ's, and prior [0 agreement as to the particjpaling interests of all Consenting Parties pursuant tu the terms 

\ 7 of the second grammatical paragraph of Article V1.B.2. (a), shall be charged to and borne as part of the propo.ed operation, 

1 g but if the proposal is subsequently withdrawn because ofinsufficient partlcipation, such stand-by costs sball be allocated 

19 between thc Consenting Parties in the proportion each Consenting Party's mterest as shown on Exhibit uA" bears to the total 

20 interest as sho\'m on Exhibit ~ A" of aJl Consenting Parties. 

2t In the evenr that notice ror a Sidetracking operation is given while the drilling rig to be utilized is on location, an)' party 

2'2 may request and receive up to five (5) additional days after expiration of the faTty-eight hour response period specified in 

23 Article VLB.J. within which to respond by paying for all stand-by costs and other ~osts incurred during such extended 

24 rCSJXm~e period; Operator may requite such party to pay the estimated stand-by time in advance as a condition to extending 

25 the response period. If mOTe than one party elects to take such additional time to respond to the notice, standby costs shall be 

26 aJlocated between the parties taking additional time to respond on a day-to-day basis in the proportion each electing party's 

27 jnLerest as shown on Exhibit "A" beaTS to tile total interest as shown on Exhibit "A" of all the electing parties. 

28 4. Deepenine:; If less than all parties elect to participate in a drilling, Sidetracking, or Deepe:ning operation proposed 

29 purSuant to Article VJ B. l ., lhe interest re1inquished by the Non-Consenring P811ies to the Consenting Parties under Article 

30 V1.B.2. shall relate only and be limited to the lesser of (i) the Iota I depth actually drilled or (ii) the ubjective depth or Zone 

31 of which the parties were given notice under Article V1.B.1. ("Initial Objective"). Such well shall not be Deepened beyond the 

32 Initial Objective wir.hout first complying with this Article to aflord the Non-Consenting Parties the opportunity to partjcipate 

33 Ln the Deepening operation. 

34 In the event any Consenting Party desires to driL1 or Dcepen a ~on-Consent Well to a depth below the Initial Objecli,,"e. 

35 such party shall give notice thereof, complying with the requirements of Article Vl.B.I •• to a11 parties (including 'Non-

36 Consentillg Parties). Thereupon, Articles Vl.B 1. and 2 shall appLy and all parti"" receiving such notice shall have the right to 

37 participate or not participltte in the Deepening of such well pursuant to said Articles VJ.8.1. and 2. If a Deepening operation 

3& is approved pursuant to such provisions, and if any Non-Consenting Party elects to participate jn the Deepening operation, 

39 such Non-Consenting party shall payor make reirnbursemen[ (as the case may be) of the follo ..... ing costs and expenses. 

40 (a) If the proposal to Deepen is made prior to the Completion of such well as a well capabLe of prodl.lctng in paying 

41 quantities, such Non-Consenting Party shall pay (or reimbw-se Consenting Parties for, as the case may be) that share of costs 

42 and expenses incurred in connection with the drilling ()f said well from the surface to the Wtial Objective which Non-

43 Consenting Party would have paid had such Non-Conscnting Party agreed to participate therein. plus the Non-Consenting 

44 party's ~hare of the cost of Deepening and of participating in any further operations on the well in accordance with thc other 

45 provisions of this Agreement; provided, however, aU costs for leslmg and Complction or attempted Completion of the well 

46 incurred by Consenting Parties prior to the point of actual operations to Deepen beyond thc Initial Objective shall be for the 

47 50Jeaccount of Consenting Parties 

48 (b) If the proposal is made for:l Non-Consent Well that has been previously Completed as a well capable of producing 

49 in paying quantities, bur is no longer capable of producing in paying quantities, such Non4Conscnting Party shall pay (or 

50 reimburse Consenting Parties fur, as the case may be) its proportionate share of all costs of drilling, Completing, and 

51 equipping said wen from the surface to the lnitial Objective, calculated in the manner provided in paragraph (a) above, less 

52 those costs recouped by the Consenting Parties from the sale of product1on from th~ wen. The Non-Coos('J1ting Party shall 

S3 also pay its proportionate share of all costs of re-entering said well. The Non-Coosenling Parties' proportionate part (based 

54 on the percentage of such well Non-Consenting Party would have owned had -it previously participated in such Non~Consent 

55 WcU) of the costs of salvable materials and equipment remaining in the hole and salvable s.urface equipment used in 

56 cOMection with such weU shaJ] be determined in accordance with Exhibit "C." lfthe Consenting Parties have recouped the 

57 cost of drilHng, Completing, and equipping the well at the time such Deepening operation is conducted. then a Non-

58 Consenting Party rna)' participate in the Deepening of the well with no payment for costs incurred prior to re-entcring the 

S9 well for Deepening 

60 The foregoing shaJJ not imply a right of any Consenting Party to propose any Deepening for a !'Ion-Consent Well prior 

61 to the drilling of such well to its Initial Objective without the consent of the other Co~enling Parties as provided in Article 

66 5. Sidetracking: Any party having the right to participate in a proposed Sidetracking operation that does not own an 

67 interest in the affected wellbore at the time of the notice shall, upon electing to participate, tender [0 the weUbore owners i~ 

68 proportionate share (equal to its interest in the Sidetracking operation) of the value of that portion of the existing wellbore 

69 to be utilized as follows: 

70 (a) If the proposal is for SidetJacking an exi.ting thy hole, reimbUIllement shall be on the basis of the actual costs 

71 incurred in the initial drilling of lhe well down to the depth at which the Sidetracking operation is initiated. 

72 (b) If the proposal is for Sidetracking a well which has previousLy preduced, reimbursement shall be on the basis of 

73 .uch party's proportionate share of drilling and equipping costs incurred in the initial drilling of the well down to the depth 

74 at which the Sidetracking operation i. conducled, calculated in the manner described in Article V1.B.4(b) above. Such party's 
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proportionate share of the cost of the wen's salvable materials and equipment down to Ule depth at which the Sidetracking 

operation "', IlliliatN shu ll !xl dcctt1ll .nc(/ In .~d."'~C wjlh IIH: pro\llSiqns M . 1".'\ · . 
3 ] ta li ;' rtld~ v l.u.s. ":s rd cl nllck{l~ shrall not apphl lCl ogt't:U10M n lin OIlSllu§, Lateral of a Horizontal Dr MuUi~Latera1 

»:.~t.o~~I,I::'r~~r.,m~~~:r~I~~~lr~g~nl&~ tOn!?d~~\~: e'~YI~~':Jli:I&~ r::,~~.'i"~';;p;:>:«.I ·J~3f~' 'ci;'~~t~~.~ndu<ted In a 

6. Order ofPrefercnce ofOperatiom;. Except as otherwise specifically provided in this agreement, ifany party desires to 

propose the conduct of an operntion that conflicts with a prol>o",1 rlml hIlS b<on mJLde by party undull" , Artiele VI, suoh 

party shall bave fifteen (15) days from delivery of the initi,1 pt<I!)050I, In tho "'''" or • .m'" to drill a wel l 0< 10 ""rfonn 
an operation on a well where no drilling rig is on location, or t ('"nty·(our (24 holU'$. &X~l~ of tltl1rday, unday IlJld legal 

9 holidays, from delivery of the initial proposal, if a chilling rig is on location for the well on which such operation is [0 be 

10 conducted, to deliver to all parties entitled to participate in the proposed operation such party's alternative proposal, such 

II alternate proposal to contain the same information required to be included in the initial proposal. Each party receiving such 

12 proposals shaU elect by ?~~I':u'lt~fnotic:c to Ope:rator within five (S) days after expiration of the proposal period, or \vithLn 

13 twenly-four (24) hours (e.el...we of Saturday, Sunday and legal holidays) if a drilling rig is on location for the well that is the 

14 subject of the proposals, to participate in one of the competing proposa1s. Any party not electing within the rime required 

15 shall be deemed not [0 have voted The proposal rccelving tho vOlo.Ofpa.Mfes owning the largest aggregate percentage 

16 ~=~~~~B S~;; ~g~~~~~!!:c~J1r~ri.3l ~~l~hJ~c~m~~Ul~~~~~bt~~fo~ase of a tie vote, theinitial proposal shall prevail. 

17 within five (5) days after expiration of the election period (or within twenty-four (24) hours, exclusive ofSatunJay, Sunday 

18 and legaJ holidays, 'if a drilling rig is on location). Each party shall then have two (2) days (or twenty- foUT (24) hours if 11 rig 

19 is on location) from receipt of such notice to elect by delivery of notice to Operator to participate in sucb operation or to 
10 

relinquish interest in the affected well pW'3uant to the provisions of Article VI.B 2,; failure by a part)' to deliver notice within 

21 such period shall be deemed an election !lQl to participate in the prevailing proposal 
22 

7. Conformity to Spacing Pattern. Notwithstanding the provisions of this Article VI.B.2., it is agreed that no wells shall be 

23 proposed to be drilled to or Completed in or produced from a Zone from which a well located elsewhere on the Contract 

24 Area is producing, unless :ouch well confonns to the then-existing well spacing patt~ ?o~~~r~~pJicablc governmental authority 
25 

8. Paying Wells. No party shall conduct any Reworking, Deepening, Plugging Back. Completion, Recompletion, or 

26 Sidetracking operation WIder this agreement with respect to any weJl then capable of producing in paying quantities except 

27 with the consent of aU parties that have not relinquished interests in the well at the time of such operation 

18 C. Completion of \VeUl j Reworking and Plugging 8ack: 
29 

I . Completion: Without the consent of all parties, no well shall be drilled, Deepened or Sidetracked, except any wen 

)0 drilled, Deepened or Sidetracked p1lt1iwmt to the pro,;si,,", of Article VLB.2. D(Ihi, agreement. Conscntto the drilling, 

31 Deepening or Sidetracking shaH include: 

32 IE] Option No.1: All necessary e;;;pendinLTes for the drilling, De-epening or Sidetrack.ing,. testing, Completing and 
Jl 

34 

35 

36 

37 

38 

J9 

40 

41 

42 

43 

44 

45 

46 

48 

40 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

eqWDPing orUI~·wdl • lI ~ rltc) n,.I . r IM .I.~. \ .• reral Well, inciudinll.necessalY tankage andlor surface facilities. For 
arty lforlzonh,' or ~ ' urlf·L l rer-. J " 'ei , ub ret 10 this Agreement, LompJetion operations shall be included in the 
propo.w dnlJ l lI~ . pm llions for l.on ",01 . 

Option No.2: All necessary expenditures for the drilling, Deepening or Sidelnlcking and te:~:r~lft~~fe~l. When 

such well has reached its authorized depth, and all logs, cores ami other tests have been completed, and the results 

thereof furnished to the parties. Ope:rator shan give irrunediate notice to the Non-Operators having the right to 

particjpate in a Completion attempt whether or not Operator recommends attempting to Complete the well, 

together wi~c?J'sfv~tor's AFE for Completion costs if not previously provided. The parties receiving such notice 

shall have forty-eight (48) lio"" (_1tisWe of Saturday, Sunday and legal holiday,) in which to elect by delivery of 

notice to OperatOf to participate in a recommended. Completion attempt or to make a Completion proposal with an 

accompanying APE Operator shall deliver any such Completion proposal, or any Completion proposal conflictin.g 

with Operator's propoS<ll, to the ocher parti~ entitled (0 participate in such Completion in accordance with the 

procedures specified in Article Vl.B.6. Election to participate in a CompJetion attempt shaH include consent to all 

necessary expenditures for the Completing and equipping of such weU, including necessary tankage andlor surface 

facilities but excluding any stimulation operation not contained on the Completion AFE. Failure of any party 

receiving such notice to reply within the period above rlXed shall constitute an election by that party ~ to 

participate in the cost of the Completion attempt: pro~jded., that Article VI.B.6 shall control in the case of 

cODflicting Completion proposals (fone or more, but less than all of the parties, elect to attempt a Completion, the 

provision of Article VI.B.2. hereof (the phrase "Reworking, Sidetracking, Deepening, Recompleting or Pluggmg 

Back" as contained in Article VI.B 2. shall be deemed to include "Completing") shall apply to the operations 

thereafter conducted by less than all parties; provided, however, tl .. t Article VLB.2. shail apply separately to each 

separate Completion or Recompletion attempt undertaken hereunder, and an elt.ction to become a Non-Consenting 

Party as to one Completion or RecornpJetioD attempt shall not prevClll a party from becoming a Consenting Party 

in subsequent Completion or Recompletion attempts regardless whether the Consenting Parties as to earlier 

Completions or Recompletion have recouped their costs pursuant to Article Vl.B.2.; provided. further, that any 

fl-'Coupment of costs by B. Consenting Party shall be made solely from the production attributable to the Zone in 

which the Completion attempt is made Election by a previous Non-Consenting party 10 participate in a subsequent 

Completion or Recompletion attempt shall rtquire such 'Party to pay its proportionate share of the cost of salvabJe 

materials and equipment lnstalled in the weU pwsuanr to the previous Completion or Recompletion attempt, 

insofar and only insofar as such materials and equipment benefit the Zone in which such party participates in a 

M~!~~~~ra.~~fr a~~tr;~~~tri~ds~fJi:fp~~nt% ~~;~et;'ri~~l Wd\~~ry, Option 1 shaU apply to any HorizontaJ or 
2 , Rewo<k. Recomplete or Plug Back: No well shall be Reworked, Recompleted or Plugged Back except a well Reworked, 

65 Recomplcted, or Plugged Back pursuant to the provisions of Article VT,B ,2. of this agreemtmt. Consent to the Reworking, 

66 Recompleting or Plugging Back of a weH shall include all necessary expenditures in conducting 1;uch operations and 

67 Completing and equipping of said well, irtcluding necessary tankage and/or surface facililies , 

68 D. Other Operation~: 

/.)9 Operator shaH not undr.:rtake any single project reasonably estimated 10 require an expenditure in excess of Seventy-Five ThoulUlIld 

70 ODd nni lOD Dolh", (I 75,000.00 ) except in connection with the 

71 drilling, Sidetracking, Reworking, Deepening, Completing, Recompleting or Plugging Back of a well that has been previously 

72 authorized by or pW"Suant to this agreement l'IovidEXl, however, that, in case of explosion, fltc, flood. or other sudden 

73 emergency, whether of the same or differenr nature, Operator may take s uch steps and incur such expenses as in i'bi opinion 

74 are requiroo to deal with the emergency to safeguard life and property but Operator, as promptly as possible, shall report the 
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emergency to the other parties. If Operator prepares an AfE for its own use, Operator shall furnish any Kon-Operator so 

requesting an infoTTTUition copy thereof for any smgle project costing in excess of tWCml\'·f!vt Thousand a.nd 'RoJtO() 

",(",S~7",5""OO=0",.oo",-_______ ). Any party who has not relinquished its interest in a weU shall haw the right to propose that 

Operator perform repair work or Wldcrtake the installation of artificiaL lift equipment or anc111ary production facilities such as 

salt water disposal wells or to conduct additional work with respect to a well drilled hereWlder or other similar project (bu1 

not including the installation of gathering lines or other transportation or marketing fac1lities, the installation of which shaD 

be governed by separate agreement between the parties) reasonably estimated to require an expenditure in exccss of the 

amoWlt l1r.it set forth above in this ArticLe Vl.D. (exCepl in connection with atl operation required to be proposed under 

Articles YLB.I. or VI.C. l Option No. 2. which shall be governed exclusively be those ArticlesJ. Operator shall deliver such 

\0 proposal to all parties entided to participate therein. If within thirty (30) days thereof Operator secures Ule written consent 

II of any party or parties owning at lea,t 500/, of the interests of the parties entitled to participate in such operation, 

11 each party baving the right to participate in ,uch project shall be bound by the tenns of such proposal and shall bc obligated 

13 to pay its proportionate share of the costs of the proposed project as if it had consented to such project pun;uant to the terms 

14 of the proposal. 

15 E. Abandonment of weUJ~ 
16 

1 Abandonment ofOry Holes: Except for any well drilled or Deepened PUTSuanf to Article VI B2., any well which has 

17 been drilled or Deepened WIder the terms of this agreement and is proposed to be completed as a dry hole shall not be 

t8 plu@ged and abandoned without the consent of aU parties Should Operator, after <liligent effort. be unable to contact any 

19 party, or shuuld any party fail to reply within forty-eight (48) hours (exclusive of Saturday, Sunday and legal holidays) after 

20 deJiveJ)' of notice of the proposal to plug and abandon such weU, such party shan be deemed to have consented to the 

21 prop<Jsed abandonment. All such welL. shall be plu@ged and abandoned in accordance with applicable regulations and at the 

22 cost, risk and expense of the parties whu participated in the COSt of drilling or Deepening such well Any party who objects to 

23 plugging and abandoning such well by notice delivered to Operator within forty·eight (48) hours (exclusive of Saturday, 

24 Sunday and legal holidays) afTer delivery of notice of the proposed plugging shall take over the well as of the end of such 

25 fort)"~ght (48) hour notice period and conduct further operations in search of Oil andlor Gas subject to the provisions of 

26 Article V1.B.; failure of such party to provide proof reasonably satisfactory to Operator of its financial capability to conduct 
27 

such operations or to take over the well within such period or thereafter to conduct operntions on such well or plug and 

28 abandon such well shull entide Operator to rctnin or take possession of the well and plug and abandon the well. The party 

29 Illking over the well shall indemnity Operator (if Operator is an abandoning party) and the other abandoning parties against 

30 liability for any further operations conducted on such well except for the costs of plugging and abaodooing the well and 

J 1 restoring the surface. for which the abandoning parties shall remain proportionately liable. 
J2 2. Abandonment ofWelJs That Have PnxJuced: Except for any well in which a Non-Consent operation tws been 

J) conducted hereunder for which the Coosenting Parties have not been fully reimburned as herein provided, any well which has 

34 been completed as a producer shall not be plugged and abandoned without the consent of all parties... If all parties consent to 

35 such abandorunent, the well shall bc plu@ged and abandoned in accordance with applicable regulations and at the cost, risk 

36 and expense of all the parties hercto Failure ofa party to reply within sixty (60) days of delivery of notice of proposed 
37 abandonment shall be deemed an e1ection to consent 10 the proposal rf, within sixty (60) days after delivery of notice of the 

38 proposed abandonment of any well, all parties do not agree to the abandonment of such well, those wishing to continue its 
39 operation from the Zone then open to production shall be obligated to take over the well as of the expiration of the 

40 applicable notice period ""d shall indemnity Operator (if Operator is an abandoning party) and the other abandoning parties 

41 agaiDstliability for any further operations on the well conducted by such parties, Failure of such party or parties to pro"de 

~2 proof reasonably satisfactOlY to Operator of their fmancial capability to e<mduct such operations or to take over the well 

43 within the required period or thereafter to conduct operations on such well shall entitle operntor to retain or take possession 

44 of sucb well and plug and abandon the well. 

Dollars 

45 
Parties taking over a well as provided herein shall tender to each of the other parties its proportionate share of the value of 

46 the well's .. Ivable material and equipment. detennined in accordance with the provisions of Exhibit "C," less the estimated cost 
47 

of salvaging and the estimated cost of plugging and abandoniug and restoring the surface; provided, however, that in the event 

4S the estimated plu@ging and abandoning and surfuce restoration costs and the estimated cost of salvaging are higher than the 

49 value of the well's salvable material and equipmen~ each of the abandoning parties shall tender to the parties continuing 

50 operations their proporuonate share., of the estimated excess cost Each abandoning party ,hall assign to the non ... bandoning 

51 parties, without wananty. express or implied, as to title or as to quantity, or fitness for use of the equipment and matenal. all 

52 ofil' interest in the wellbore of the well and related equipment, together with its interest in the Lea..chold insofar and only 

53 insofar as such Leasehold cover.; the right to obtain production from that wellbore in the Zone then open to production. If the 

54 interest of the abandoning party is or includes and Oil and Gas Interest, such party shall execute and deliver to the non-

55 abandoning party or parties lUl oil and gas lea,e, limited to the wellborc and the Zone then open to productiun, for a term of 

56 one (I) year and so long thereafter as Oil andlor Gas is produced from the Zune covered thereby, such lease to be on the fDlm 

57 att"ched as Exhibit "B." The ,",signments or leases so limited shall encompass the Drilling Cnit upon which the well is locatod.! 

58 The payments by. and the assignments or leases to. the assignees shall be in a rutio based upon the relationship of their 

59 respective percentage of participation in the Contract Area to the aggregate of the percentages of participation in U,e Contl1lct 

60 Area of all assignees . There shall be no readjw.'tment of interests in the remaining ponions of the Contract Area 

61 Thereafter, abandoning parties shall have no further responsibility, liability, or interest in the operation of or production 

62 from the well in the Zone then open other than the royalties retained in any lease made under the terms of this Article. Upon 

63 request, Operator shall continue to operate the assigned well for the account of the non-abaodoning partie:; at the rates and 

64 charges contemplated by this agrecmen~ plus any additional cost and charges which may arise as the result of the separdte 

65 ownCnlhip of the assigned well. Upon proposed abandonment of the producing Zone ""signed odeased, the assignor or lessor 

66 shnlJ th"" have the option to ~urcbase its prior interest in the well (using the same valuation fOmlula) and participate in 
67 

fwther operations therein subject to the provisions hereof. 
68 

3. Abandonment of Non-Consent Operations: The provisions of Artiele VI.E.l or VtE_2. above shall be applicable as 

~9 between Consenting Parties in the event of the proposed abandonment of any well excepted from said Articles; pro>,ded, 

70 however, no well shall be permanently plugged and abandoned unless and until al1 parties having the right to conduct furtlll:r 

71 operations therein have been notified of the proposed abandonment and afforded the opportunity to elect to take over the well 

72 in accordance with the provisi""" of this Article VLE.; and provided further. that Non-Consenting Parties who own.n interest 

73 in a portion of the well shall pay their proportionateshares of abandonment and surface restorntion cost forsueh well as 
74 
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provided in Article V1B.2.(b). 

F. TerminatiDn of Ope rat jon I: 

Upon the commencement of an """",lion for the drilling, Reworking, Sidetracking, Plugging Back, Deepening, testing, 

Completion or plull&1II8 Qr. wtlk i Iud "s-ool.MHimlll'lHoihe In"lal,Well, .lICh operation shaU nol be terminated without 

consell' of plUti ... becnli~f]l~l d~':J,eCll6IS or ~h Ol14""lio», provided. ~m • ..,vcr, that in the event granite or other 

practically impenetrable subslance or condition in the hole is encountered which renders further operations impractical, 

Operator may discontinue operations and give notice Of5uch condition in the manner provided in Article VI.B.I, and the 

provisions of Article VI.B. or VI.£. shall thereafter apply to such operation, as appropriate. 

10 G, TaJUn, Produl'llon io Kind: 

II [&J Ootion No.1: Ga. Balanclog Agre<ment Attach.d 

11 

13 

14 

15 

16 

17 

IB 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

Each party shall have the option to take in kind or separately dispose of ils proportionale ,hare of all Oil and Gas produced from the 

Contract Area, exclusive of production which may be used in development and producing operntions and in preparing and 

trealing Oil and Gas fOT marketing purposes and produclion unavoidably lost. Any e,1ra expenditure incurred in the takiog 

in kind or separate disposition by any party of its proportionate .hare of the production shall be borne by such party. Any 

party taking its share of production in kind ,hall be required to pay for only its proportionate share of such part of 

Operator's surface faciHties which it uses. 

Each party shall execute such division orders and contracts as may be necessary for the saJe of its interest in 

production from the C()(\lract Area, and, except as provided in Article VII. B., shall be entitled to roccivc payment direclly from the 

purchaser thereof for ito:; share uf all production. 

If any pany fails to make the arrangements necessary to lake in kind or separdteJy dispose of its proportlonate 

share of the Oil produced from the Conlrnct Area, Operator shaH have the right. subject to the revocation at will by 

the party owning it, but not the obligation, to pW'Chasc such Oil or sell it to others at any time and from rime to 

time, for the account of the non·taking party. Any such purchase or sale by Operator may be terminated by 

OperalOl' upon al least ten (10) days written notic~ to the owner of said production and shall be subject always to 

the right of the owner of the production upon all=~ days written notice to Opemtor to exercise at any 

lime its right to take in kind, or separately dispose of, its share of an Oil not previously delivered to a purchaser. 

Any purchase or ,ale by Operator of any other party's 'hare cfOil shall be only for such reasonable periods of time 

as are consistent wiTh the rninimwn needs of the indusby under the particular circumstances.~ 

fleriBEl iii eJleess efeFle (1) year. 

Any such sale by Operator shall be in a manner commercially reasonable under the cUcwnslances but Operator 

shan have no duty to 3hare any existing market or to obtain a price equal to that received under any existing 

market. The sale or delivery by Openitor of a non-taking party's share afOil under the terms of any existing 

con"""t of Operator shall not give the non-taking party any interest in TJr make the non-taking party a party to said 

contract. N<>"""'~·"""'~~loo.l..r ....... i~Ih • ...,....w.ingpoR) "'1 .... 1 ten (19) dayo 

written .otio. er.""h i.llOI~'" ,...,.,n..o ... ~ III. pAo. ~.f ill. ,,""illg .... is ""*"'""" 
All parties shall give timely written notice to Operator of their Gas marketing arrangements for the following 

month. excluding price. and shall notify Operator immediately in the event of a change in such arrangements, 

Operator shall maintain records of aU marketing artaOgements, and of volumes actually sold or transported, which 

records shatl be made available to Non-Oper<ltoTS upon reasonable request. 

In the moent one or more parties' separate disposition of its share of the Gas causes split-stream deli"'eries to separate 

pipelines and/or deliveries which on a day-to-day basis for any reason are not exactJy equal to a party's respective proportion

ate share of total Gas sales to he allocated to i~ the balancing or accounting bdween the parties shall be in accordance with 

any Gas balancing agreement between the parties hereto, whether such an agreement is attached as Exhibit liE" or is a 

st:pal3ce agreement. Operntor shaH give notice to all parties of the nISt sales of Gas fi'Cm any well under this agreement 

o Option Ne.ll Ne eli! BIlI.BeiR, .... greemfah 

4B ~_ ........... I ... i • efpredueti"" .. hi.n 1ftO) be .... d .. ~ ••• I.pR\lIIl .. d 1'""loooin& epOftlliellHlld-in 

'19 _Fing and _IiRg Oil ... " Gas fer mM,elil.g ,I...,.. ....... ~ioo "'HI "iBallI) 1_ ...... ) .. 1fB .. peruliIuR!s 

50 i •• WMI in Ihe liking i,..Iii""· l""'I;Jlt>!lil[on-btonrprul)'<lf. .... pn!p)nlon .. e4t."';li'lI ... "'ro....'til.... II 

51 hHK"""~I.p.,,)'. .\ fl"Y1)"l11lii ... ~~ .. uHli,MkhuI ''''1'''''''' ~ fe .... 1j< i .. 

52 ~fs~eh "nit .ro,,_o'" ,tlfface Iileili.es· hiell it uses. 

53 J;aeh ~ shall aeett.le stMlh Eli 15ien enil!P.i and eeRb'ft~ as-ma) be fleeess&ty fer the sele or ilS iAleJ\$1i i:A 

54 prOOue.lofl·r«llIHlle~", t""_'-~1'I""KW-i'''''nk>l<Hln Q,.,.<l .. n·bH",il\<!d-to).""'; JI'I}'mOIK 

55 ~ lIIe p .... haser 1II",..,ffer ils share of an !'fed .... o •. 

56 If8l1) paR) rei'" 10 ... ~. III. _geBllOIl5 .eo ...... " 10 tal •• in Iftod eo __ Ole!) difipooe or its ,,",pofti_e 

57 shmoe .rlll. Oil an<I' .... ,... p!Odll<!<d·frot'H~1lnIt1 ,~<!Mb.III-Im"'lh.,.ft8 ~\B-\he 

58 

59 

60 

61 be ... !oj'.I.~''')5 Ie lit. ,;gIII .fllt. 0""", "flho>"",dllOlEi .. YpOfl '" 1 .... 1 t", (191 010)5 MiII<R .ali •• Ie Op"'""' 
62 Ie ..... is. il5 Fight." tal .. i. Ioind, Of s ... _el) <lisp .... ~, its ._ of all OilM""'" bas Bet ~ ;91191) deli',<!RoOI 

63 Io+pu" ~;-Ih"'''I""",", •• (h..JiliH>hn~_ ... iot,~· ~ 

64 <l<'<,iQn.(_p<oc<I-ooI._~-"i~)-do~I(,..I-...ln tl«k>loh-pmd dlln-lO .pu<cl ..... 

65 t!()f"'-hII'""l:"'<ffiHOotendl .. g~!"(k".'H"'{IO ~n)'1lll<U'--k-~~)' ~ 

66 ~b" _I b .... 1) fer ... h .... _1. peri.tIs ef.Iime.ti. ..... ""'"->1 • illt tho 

67 .. i.ist ........... of III, .. d....., ",,9 .. 111. poAielllor .... _b.1 ... " .. 1111 feF. pe,;ed i ........ are •• (1) 

68 year. 
69 An) _h 1liiie b) Qp_rohel~_,~ __ """, I~WIbko~ ~O""""'" 

70 1-ho ...... oo4t.~~ftIU\(~ .. ~ """,1iHIIMa1",,·_1I<lIt;pOfUIl1ofl 

71 r~".Hn-'~"""·~Y~"'rI"~...,.,...m '1'II<Ho~<><'<IoIJ~ 
72 g~ ..... IftfH4l<~""""...oon.~II.~)'"eI';"iftg"i>ilftT/llO!H>FQpomt"""ll_ 

73 ~~lrinI1"1I1)'<t/1)"i_in-of.mak.'hHO.HlIklf>g.pany-t~~n)/to5;!-oroil 

74 ""'" fllS'li ';Bathe."" taIoisg POll) 1<11 ..,~ .oiueft 
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~ ... h i.'OAded p""' ..... ~"'e l'!ioi.ghooiSI&ge-.......bOp"",.r,hoUei • 

""'t'j'::;""'ia' fst;j~~~~1 ""1~of..(;,~':=~~~~l!::~~Ig. 1DI'g.:n""....r0!4h<H:..tlowll'll 
[l<IIlln, ':1: ;ng-",~~1;..'1f"~mlllf-'mm.:.Jh:ki~~"'~~lng .. m'~M' • . 
='~~I~ m=::N~~~;=tI:'lq\~~CHJtUlll~~icll 

ARTICLE VII. 

EXPENDITURES AND LIABILITY OF PARTIES 

A. Liability or Parties; 

The lia.bility of the parties shall be sevmll. not joint or collective. Each party shall be responsible only for its obligations, 

and sbaU be liable only for its proportionate share of the costs of developing the operating the Connct Area. Accordingly, the 

10 liens granled among the parties in Article VII.B. are given 10 secure only the debt.s of each severally, and no party shall have 

II any liability to thinJ parties here1D1der to satisfy the deFault of any other party in <he payment of any e.pense or obligation 

12 hereunder. [t is DOt the intention of the parties to create, nor shall this agreement be construed as crealing, a mining or o<her 

Il partnership, joint venture, agency relationship or association, or to render the parties liabl. as partners, co-venrurers, or 

14 principals. In their relalions wi<h each other under this agreement, the parties shall not be considered fiduciaries or to bave 

I S established a confidential relationship but rather shan be free to act on an arm's-length basis in accordance wi<h their own 

16 respective self-interest, subject, however, to the obligation of the parties 10 act in good faith in their dealings with each other 

17 with respecl to activit;es hereunder 

B. Lien. and Security lnterert!: 
LY 

Each party grants to the other parties hereto a lien upon any interest it now owos OT hereafter acquires in Oil and Gas 

:w Leases and 01J and Gas lnteresls in the Contract Area, and a security interest and/or purchase money security wteresL in any 

21 interest it now owns or hereafter acquires in the p=onal property and fixture< on or used or obtained for use in connection 

22 therewi<h, to secure performance of all of its obligations under this agreement including but not limited to payment of expense, 

tl interest and fees, the proper disbursement of all momes paid here1D1der, the assignment or relinquishment of interest in Oil 

l. aod Gas Leases as required hereunder, and the proper performance of operations hereunder. Such lien and security ioterest 

:25 granted by each party hereto shall include such party's leasehold interests, working interests, operating rights, and royalty and 

26 overtiding royalty intc,,:.t. in the Connct Area now owned or herearter acquired and in lands pooled or wtilized therewith or 

17 otherwise becoming subject 10 this agreemeot, the Oil and Gas when extr.lCtcd therefrom and equipment siMlted thereon or 

28 used or obtained for use in connection therewi<h (including, without limitation, all wells, tools, and tubular goods), and accounts 

Z9 (including, without limitation, accounts arising from gas imbalances Or from the sale of Oil andlor Gas al the wellhead), 

lO contract rights, inventory and general intangibles relating 1hereto or arising therefrom, and a1l proceeds and products of the 

31 foregoing. 

To perfect the lim and security agreement provided herein, each party ht!fcto shall execute and acknowledge the recording 

JJ supplement anwor any fmancing statement prepared and submitted by any party hereto in conjunction herewith or at any time 

30 followiog execution hereof, and Operator is authorizod to file this agreement or the recording supplement executed her-ewith as 
15 

36 
a lien or mortgage in the applicable reaJ estate records and as a financing statement with the proper officer under the Uniform 

Commercial Code in the state in which the Contract Area is situated and such other states as Operator shall deem appropriate 

J. to perfect the security interest gr.tnted hereunder. Any party may lile this agreemen~ the recording supplement executed 

» herewith, or such other documents as it deems DCI.,;esSary as a lien or mortgage h1 the applicable real estate records and/or a 

financing statemeO[ with the proper officer under the l!nifonn Conunercial Code. 

Each party represeots and warrants to the other psrties hereto that the lien and security interest granted by such party to 
'II the oth~ parties shan be a first and prior Jien, and each party hereby agrees to maintain the priority of said lien and security 

·12 interest against all pe:rwns acquiring an interest in Oil and Gas Leases and lnterests covered by this agreement by. through or 

~) under such pany. All parties acqillring an interest in Oil and Gas Leases and Oil and Gas Interests covered by this agreement, 

44 whether by as.,ignrnent, merger, mortgage, operation of law, or otherwise, shaU be deeroed to have taken subject 

,IS CO <he lien and security interest granted by this Article Vll.B. as to.U obligations attributable to such interest hereunder 

.~ whether Or not such obligations urise before or after SUGh interest is acquired. 

~7 To the extent thaI parties have a security interest under the Unifonn Commercial Code of the state in which the 

~S Con net Area is situated, <hey shall be entitlod to exercise the rights aod remedies of a securod party under the Code 

·19 The bringing of. suit and the obtaining of judgment by a party for the ,ecured indebtedness shall not be deemed an 

$() election of remedies or othenvise affect the lien rights or security interest as security for the payment thereof. In 

51 addition, lIpon default by aoy party in <he payment of its share of expenses, intoresl.s or fees, or upon the improper use 

~ of funds by the OperalDI"~ the other parties shall have the right, without prejudice to other rights or remedies. to collect 

S3 from the purchaser the proceeds from the saJe ofsucb defaulting par1y's share orOil and Gas lUltil the amount owed by 

5. such party, plus interest as provided in "Exhibit C," has been ,eceived, and shall have the right to offset the amount 

S5 owed al!"inst the proceeds from the sale of such defaulriog party's share of Oil and Gas. All purchaser.; of production 

56 may rely on a notification of defuult from the noo-defuulling party or parties stating the amount due as a result of the 

51 defaul'4 and a1I parties waive any recourse available against purchasers for releasing production proceeds as provided in 

n this paragrnph. 
'9 
00 

If any party fails to pay its share of cost within one hundred twenty (120) days after rendition of a statement therefor by 

Oper.ltor. the non-defuulting parties, includiog Operator, sban upon 'equest by Operator, pay <he unpaid amount in the 

61 proportion that the interest of each such party bears to the interest of all such parties, The amount paid by eaeh pany so 

62 paying its share of the unpaid amount sball be secured by the Jiens and security rights describod in Article VU.B ,aod each 

6J paying party may independently pursue any remody available hereunder or otherwise. 
4' If any party does not perfonn all of its obligations hereunder, and the failure to perform subjects such party to foreclosure 

6' or execution proceedings pursuant to the pTOvjsions of this agreement, to the extent allowed by governing law, the defaulting 

66 party waives any available right of redemption from and after the date of judgmen~ any required valuation 0' appraisement 

67 of the mortgaged or secured property prior to sale, any available right to stay execution or Co require a marshaling of assets 

!oS and any required bond in the event a receiver is appointed. In addition, to the extent permitted by applicable law, each party 

69 hereby grants to the other parties a power of sale as to aoy property that is subject to the Jieo and security rigl,.., granted 

70 hereonder, such power to be exercised in the manner provided by applicable law or otherwise in a commercially reasonable 

? I manner aod upoo reasonable notice. 

n Each party agrees <hat the otherpartics ,hall be eotitled to utilize the provisions of Oil and Gas lien law or other lien 

7J law of any state in which the Contrllct Area is situated to enfcroe the obligalions of each party hereunder. Without limiting 
7. 
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the generality of the foregoing, to the exlenl permitted by applicable law, Non-Operators agree that Operator may invoke or 

utilize the mechanics' or materialmen's lien law of the state in which the Contract Area is situated in order to secure the 

payment to Operator of any sum due herelfilder for services performed or materials supplied by Operator. 

C. Advances: 

Operator, at its election, shall have the right from time to time to demand and receive from one or more of the other 

partie:! payment in advance of their respective shares of the estimated amount of the expense to be incurred in oper.ations 

7 hereunder during the next succeeding mont.h/ • which right may be ex.ercised only by submission 00 each such party of' an 

itemized statement of such estimated t:\pensc, together with an invoice for its share thereof. Each such statement and invoice 

for the payment in advance of estimated expense shall be submitted on or before the 20th day of the ned preceding month! . 

Ea h L_II 0 . . sh f h' .. ~~(m) . 10 c party SlLii pay to peralor Its proportlOnate are 0 suc estlmate "'JUlin I days after such eshmawand 

II invoice is received. If any party fails to pay its share of said estimate within said time, the amOWlt due shall bear interest as 

12 provided in Exhibit ne" until paid. Proper adjustment shall be made monthly between advances and actual expense to the end 

L3 that each party shall bear and pay i1S proportionate share of aemal expenses inclll'T'ed, and no more. 

14 D, Default! and Remedies: 

15 If any party fails to discharge any fmancial obligation under this agreement, including without limitation the faihJre to 

16 mnke any advance under the preceding ArticJc VII.C. or any other provision of this agreement, within the period required for 

17 such payment hereunder, then in addition to tho! remedies provided in Article VI1 B. or elsewhere in this agreement, me 

1 ~ remedies specified below shall be applicable. For pw-poses of this Article VII.D., all notices and elections ,hall be delivered 

19 only by Operator, except that Operator shall deliver any such notice and election requested by a non-defaulting l\=on-Operator, 

20 and when Operator is the party in defaul1/ the applicable notices and elections can be delivae.d by any Non-Opc=rator. 

21 Election of anyone or more of lhe following remedidS shall not preclude the subsequent use of any other remedy specified 

22 below or otherwise available to a non-defaultiog party 

23 L. Suspension of Right~: Any party may deliver to the party in default a ~·otice of DefauLt., which shall specify the default, 

24 specify the action La be taken to CWf: the default, and specify that failure to take such actioa will result in the exercise of one 

25 or more of the remedies provided in this Article, If the default is not cured within thirty (30) days of the delivery of such 

26 Notice of DeJault, an of the rights of the defaulting party granted by this agreement may upon notice be suspended untillhe 

27 default is cured, without prejudice to the right of the non-defaulting party or parties to continue to enforce the obligations of 

2~ the defauhing party previously accrued or thereafter accruing under this agreement If Operator is tlle party in default, the 

29 Non·Opera1ors shall have Ln addition the right, by vote or Non-Operators owning a majority in interest in the Contract Area 

)0 ftcr .. ,cludin~ Ihe \'Oung intO\'e$I or Operator, to appoint 0 noW OJ1<n1Ot .rr«rive immediately. The righls of a defaulling 

) I pall)' Ih.:!I mar be '\I~peruled hctcund.,.11\ the election of tho "",,«mulling pmies shall include. without limi1ation, the right 

32 (0 ~ivc mfomuuion u.s to uny operution conducted het~undc:r durint;.lhe pcnod of such default, the right lo elect to 

)3 participate in an operation proposed under Article VI.B. of this agreement, the right to participate in an operation being 

34 conductt:d under this ilgrcement even if the party has previously elected to participate in such operation, and the right to 

)5 rotei"" prccoeds ofprndlKllion riom I\ny well subjcct \Q Ih" .S"'cm .... L 

36 2. Suil forlBmjlBc:!; on«fnulllng pmies or Opt:r'Jtor Ibr ulebenefit of non-defaulting parties may sue (.1 joint 

37 DCCOWlt expense) 10 coUect the wnowll$ in deroutt. plus inlel'lSt DCcrulng on the amounts recovered from the date of default 

)H lUllil diU dati: of COlICClioo.ll1 tho II1to .poc:ificd in Exhibit 'C' auacbed bereto. Nothing herein shall prevert any party from 

39 suing any defaulting party to conect conscqurntial damages accruing to such party as a resuh of the d~fauh. 

40 3. Oecmed Nlln.con.<!l!; TI,. noll-<iefilultinK pony mlly deliver 0 wnlt.cn otic<: 0 Non-COD$t'I1t El«tion 10 the 

4 t dcflluittttg pony nl ""y tim. ufi.'!' tho ""pinli"" (If the thfrfy-d. )' cure period following debvel)' of lit., NOIicc of Der.ult, in 

42 which c,tml if tho bllllnll iJ for dIe driUiug a nc,\, w~ll ... the Pluggmg eock, Sidch"okinK. Rcw",1Jng or D"""nUng of a 

43 well wh.ich is to be OT has been plugged as a dry hole, OT for the CompJetion or Recompletion of any well, the defaulting 

44 party will be conclusively deemed to have elected not 10 participate in the operation and to be a Non-Consenting Party with 

45 respect thereto under Article Vl.B. or Vl.C., as the case may be, to the extent of the COSIS Wlpaid by such party, 

46 notwithstanding any election lo participate theretofore made. If election is made to proceed under this provision, then the 

~1 noM.lbo'ling PIItt i", en Y nat .1..:'10 rue (Ot the \lIlpOld .mount ptlnUlUlt CO ArtIcle VILO.2 . 

• s Until the dolt,cry or uch NOli"" of. on·Cons""t Election to the dcftlUlIil\g 1"l"Y. such port)' "'""I ",,'"., lito ng/" 10 0 llll: 

49 its dtlilult by p:tying lIS Impnid .hare o( c(l!Ots plus interdl at the rotC set fO:tb In ExIubit 'C; provided. how~ .... <UO)b 

~O pnymalt £hllli nOI p"'.iudl~. the riGlttt of Iht: non-<lcfaulting pMi"" '0 ~wSuc n:med lCS tOr d!nnag<J i""WTCtt! by <.he lIQII. 

51 derllultingp:iIrios ... resul,oftbc default. Any int"""l rclinqul"tM put1<UlUI. to this Aniele VTI.O.l_ .haJJ ""olTered 10 Ute: 

~2 nun-def.ul'ing l..rues in 1If"P''''''1n 10 thtir Inl ..... I<, blld d", "''' .... '.rou/ling pcrti<$ clcctinlllO """",il"'l< in tho I)WII",. hip 

1) Qf """ inleres. sbllli be required to oonltibUlc Iboir s/1....,. of the defaulted.mount upon thc.ir election to pottieipole th .... n. 

H 4. MIIUM.rayment; If. def.utt is .01 cured within thitty (30) days of the deli,cry oT. oli •• ofOelitult. Opctlltor, or 

5S OB.oj""""'" ifOpcmtor is tho II.r.ulting ptUiY. may th"call".. requIre udvnnco p.yment from the dcrnulling 

S6 1t:Uty of suo:b dcf.lulting pirt)". antioip"led ~ of tilly !tern ofcxpcn,' tOr whi.h Opcr.ltor, oc Non.opcm_ ... the case mlly 

' 1 be. ""'Ould be cnlillcd to n:imbursentClllWidor M)' provi:tjtHl or llus. ~gTC:anarnt wllt':lheror no[suth c.lptHiC· Wi)$lh~ :SubJo;t or 

ss the previous dcfitU'L Suo" right in.lud"". but is not limite"! 10. the righl to ""Iuire odv"""o I"'ymenl for th<> .,.tim.led cos'" of 

S9 dri lling. "'ell or Camp!.dan of. WctllllS 10 which IIfI .I!!CUOD to partioip.te ill drilling Of Cmnpletion It .. beo" tlIlldc. If the 

60 dc""ulting p;uty rnils CO p.y the required ad,'tIJIC. p3ymcnt.lhc non-<!e&ultinS p:ttti .. m.yl'wsuc ""Y of the «medi .. plQYided 

6t in tho Article VIl.O. or any OUlet d~"ult retn<dy provided elsewh.re In this .gr=nmtt. Any Glte .. , or fund.lldv'>noc<l remaining 

62 when the operation {s comp,,"c:d and .11 costs " ..... bcm p:tid sholl be pt'Onlpliy rdUmed to the w.,no.'1\ pwty 

6) S. CoSl. !I!ld AltOlm;,,' 1'"",,' In the event any pDrfy i. ""luired to bring ICgL\1 proci:edinll> ,0 t:nfort;. tllIy rUta.ncial 

64 obligation of. pwty h.",,,ndor. tho p",,,,,iling p:uiy Ut ""II ""lion shaii be entitled to recover oil <oun .OSIS, COSIS of 

65 collection, and a reasonable attorney's fee, which the lien provided for herein shall also secure. 

66 £. Ronrab. hut-In Well P.)·menls ."d Minimum Roywtlt:ll; 

67 I{cnltlis, shul·in well po},)n",," ard minimum royoltid whtt" mOlY be required undl!T UIU tctmS of OIly laos. sholl be paid 

68 by tho ,,",lY or p;utl .. WhD , ubjccli:d sw:h leas. til this __ ment ot itS or thoir ""pt:nR. In <.h ..... nl IWO or "IOn: p:.ttie$ 

69 own lUld hove cOllttibulcd inlt:l'<$ts in Ihe """" lelSe to thiollgtotrullnt, such pm .. may dcsigruu. on. of ..,b pnrtics to 

70 mokc::mid poyments ror and 011 b .... lf of.U .uall parti..... Any port)' m.y request, 1Uld .h,tll be ""tillc<l to receivc, P'opct 

71 evidence of all such payments. In the event of failure to make proper payment of any rental, shut-in well pa)'l1lent or 

72 minimum royalty through mistake or oversight where such payment is required to continue the lease in force, any loss which 

73 resu lts from such non·payment shaD be bome in accordance with the provisions of Article lV.B.2. 

74 Opera lor shall notify Non-Operators of the anticipated completion of. ,but-in welL or the shutting in or return to 
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prodw:tion ofa producing well, at Least fiv" (5) days (excluding Saturday, Sunday, and legal holidays) prior to taking such 

action, or at the earliest upportunity permitted by circumstances, but assumes no liability for failure to do so. la the e\ eH:t sf 

3 flIllw.~~_if ~...r.ony-~bukd-I~ro.-ti;li"f~_l!lte 
Ilmely-poymtylb."f-III,.flllll ......... I~poylll."I-thaIl ..... booHt-ji)iIlll)'br<lH!1'"Rit .. ·h.":t'H...,~~1iclc 
1¥.&3, 

F. Taus: 
Beginning with the rust calendar year after the effective date hereof, Operalor shall render for ad valorem taxation all 

property subject to this agreement wbich by law should be rendered for such tax"", and it shall pay all such taxes assessed 

thereon before they become delinquent. Prior to the rendition date, each Non-Operator sball furnish Operator infonnation as 

10 to burdens (to include, bur nO! be limited ro, royalties, overriding royallies and production payments) on Leas .. and Oil and 

II Gas Interests contributed by such Non-Operator. If the assessed valua.ion of any Lease is reduced by """on of ilS being 

12 subject to outstanding excessroyalties, overriding royalties or production paymenlS, the reduction in ad valorem taxes 

lJ resulting thercfiom shall inure to the benefi. of the owner Or own"" of such Lease, and Operator shaU adjust the cbarge to 

14 such own ... or owners SO as to rellect the benefit of such reduction If the ad valorem lJlxes are based in whole or in part 

15 upon separate valuations of each party's working interest, then notwithstanding anything to the contrary herein, charges to 

16 the joint account shall be Trulde and paid by the parties hereto in accordance with the tax value generated by each party's 

17 working interest. Operator shall bill the other parties for their proportionate shares of al1 tax payments in the manner 

18 pro.rided on £xhibi, "C." 
19 ITOp'",tor cOOJidcTS nIl)' Il1x II!!.<<<"",,,,,. improp<r, Opcr.lIOt may, at its dilC~ion, proitsl lv/dun tho time lind tT13tlIIa' 

20 preJOl1'bed by iJaw, ..,d pro.ecul. 0,. proteallO • fUtllI dOlermin.tion, unless all PIll'tles .gree to abandon the prot ... pnor to fmal 

21 dettrmiruuiOQ.. During the pcndtn,yof ndmini5tnnivo Of judillw proceedings, Operator mhy elect to p4y. unUa pro~ all such taxes 

22 and any interest and penalty. When any such protested assessment shall have been finally detmnined, Operator shaU pay the tax for 

'13 the joint account, together with any interest and penalty accrued, and the total cost shall then be assessed against the parties, and be 

l·t paid by them, as provided in E:<bibit ·C." 
25 

Each party shall plly or cause to be paid all production, severance, excise, gathering and other taxes imposed upon or with respect 

26 to the production or handling of such party's share of Oil and Gas produced under the terms of this agreement. 

27 ARTICLE VIII. 
18 ACQUISITION, MAINTENANCE OR TRANSFER OF INTEREST 

29 A. Surrender of L"",es: 
)0 

The Leases covered by this agreemrnt, insofar as they embrace acreage in the Contract Area, shall not be surrendered to whole 

31 Or in part unless all parties consent Ibereto. 
32 However, should any party desire to 51.1CT'eTlder its interest in any Lease or in any portion thereof, such party shall give written 
33 

noclu o f!hc Jl"Op<JSed surrender!o.1I portl ... lUld du: ponies 10 wbomsuch nub •• is delivered $hulllutW< thiny (.30) do>, ~n .. 
34 dcliv~ orthe notice within whluh CO notify the: p.my proposin! lIke urmtdt!r ,.",htlher (bey elect to consent m.c!rClD. Frulureorn 

35 p3I1}I I" whom..,ch nocico I. dell,'ercd to reply wltrun",id JO.day period .IuIU OO!lSlitut •• conSc:nllt) the SUITCIIdc:r orth. L<ases 
36 described in the n/>!ice. Iron p:trti .. do nalBgree ... ..,n.tnl th<rtIO"tlle p!Ut)I desiring to unender ,ball assign, without ~prc:<i or 
37 

implied warranty oftirJe, al1 of its interest in. such Lease, or portion thereof, and any weU, material and equipment which may be 

38 located thereon and any rights in production thereafter secured, ro the parties not consenting to such surrender, if not restricted by the lease or a 

)9 prior contract. If the mlcrOSI oftheossignUt&P""Y Is or tnelud .. .., on ~nd G .. lnlo""'t, lb ..... ianinll p.my , boll "'e<:utoll!ld deliver tothe party 

40 or p:trties not consenting to gueh summdcr 'w oil and gu lcase <o,"";og such Oil""d G .. lnl~t for a lenll of one (1) )'eII and,o long 

41 thereafter as Oil andlor 0 .. i$ produced rtOm die land <o,,~ Ih<:cby. s .... 1t lease to be on the fonn ltoched hereto lIS EXhibit '8." 

42 UJl<ln ,uch assignmeot or lease, the .. slgning plUty slulli be relieved from,1! ".lIgarions Qu:rconer.ccntl.nJ!. but not theretofore 

43 accrued. with respect to the interest assigned ()r leased .nd the """",don of lIny weI! BttribuiJIble th=o, lilt<! the assigning party 

44 shull have no further interest in the "'i.igned or leased p=nhies and its tquipnttnl "nd produetton OIlIer tlwl the royalties retained 

45 1U My l«ase mMOO under the tern\l oithis Article: The party 3Higncc or lctsc:e.sbltll ply to !he p-lI1:Y ass gnorut le.s5of the 

46 =soDllble sulva&" •• Iw: 01' the lotto:l'. inler""t in lilly weir. soI,'llble mntctinl., .nd equipment O1tributDble to tho ossiSt'ed or !.".ed 

47 ..... g .. Th~ .. lueofllli . ah'llhlc nlIllcnn./S artd equipmenl shall be dOlel1nim:d UlOCCOnl:mcO wi~, tho p .... virtions orE.hibi! ·C/ less 

46 the "Iimnled t:051 of .. 1 <aging IUld the Cltlm.'ed cost ofplugging.ml blll'ldaningllnd tl.'SiD1ing thUur:fuc .. If.ueb ''Iliue is I_ 
49 than such costs. then the party assignor or lessor shall pay to the p3I1}I assignee or lessee Ibe amount of such deficit [[the 

50 assignment OT lease js in favor of more than one party, the interest shall be shared by such parties in the proportions that the 

51 mterest of each bears to tho total interest of all such parties. lfthe interesl of the parties to whom the assignment is to be made 

52 v:tri .. =ordln.g .0 deptJJ, lIten d,. inltrest :lSSigned . hall .itnil:uly rdlcct suoh wnllllCCS. 

An)' auignmant IM,g or SUITaldt:t mxdc under lhis fHovi5ion :ehnU not. nxlucc orc.l\1l.rIge the assignor's. lessor's or SLlI'm\dering 

54 party's int=t lIS It WOolS inunedlaJely befo", the tJ5S1gnm",,~ I~o or sllmnderln tho b,Lmtce of Ibe Contracl Area; and the acreage 

55 ... igned, 1CJ>Sed orOWTCnden:d. ,"d 6ubsoqllent "PCI'IItioru Ihmon, ' 1uJlI not th"""'n ... besubjcct 00 the terms and provisions of this 

56 agreement but shall be deemed subject!o an Operating Agreement in !he fomt of this agreement. 

57 8. ReneWal or Elttl,Jlon .r L ...... : • • 
58 • tllen oWllIng rut IP «est In thb!ltiW or l"PI;ocaIIt;jSC 

tf:lnY plItY '''''UTCS a renewtll or replacement (If,. Oll lUld Oas ~O$. orln tl!l"C$l ubject to lit .. agrcano:n4 ilion .J[ other por!lesf 

59 shall be IIOlifitd pmmPI.1y upon such oequllrirlon or, i. tho cos. of. repl.teemont L:-..se tDl<m boton: explntion or ...... isllnl: I ........ '''' 
60 promptly.llPOIl .,.xpjruliO<l or the .. ",ling Leas • . The pani .. notified sholl lui"" tlle ristll r ... a period .fthirty (30) daY' following 

61 ddlvl:!)' of • ..,h noticc in which to elect to pnrtiC;pIU. ill tho own .. ,.,ltIp ofille renew"lor n:plac<:maul.easc. insetor .. SItch lmlc 

62 ,,!Toots Innd. willt" the Contrac, Area, by pnying to the party wbo aequired It their prop<JrtioJlllI~ shares of the IICquwt!gn COSI 

63 .llocated to that part of such Lease within the Contract Area, which shall be in pTOJl<lrtion to the inlerest held .t that lime by the 

64 parties in the Contract Area. Each party who participates in the purchase of a renewal or replacement Lease shaU be given an 

65 O$8ignJuanl or its proportionate intCI'CSIlhm:ln by die acquiring pany 
66 

Ifrome, bUliess Ih:ut all, nflhc pttrIiCll elecl to pllrtlcip:"o in lh'l'urohase om renewal or n:p13OCnlalllJ:osc, it .hall be owned 

67 by the parties who .blct to partic;ipa!~ th .... tn, /n u ... lio !>Med upon !h~ tclnllorullip oflbcl.l' r~tivc pm:entllge 0 'portidporion in 

68 d •• Cotnract Attll1 to We lIWtglll. of the ,"".<nJag" of p;lfti<:ijllluan in the Contmol Aru oroll P:IM't:S p:uticipiltlng in Ih. 

69 purohllso .(""ch n:ncwal or n:pIaCctru:n1 I.cosc. Th.acquisltion of. rmclV.1 or repl!ICentenl w..,by:my orullofthe port os h .... 10 

70 I\h1ll1 nO! CD.U<il tlrt<Jdj""nnt:n. of tht iOlCTc$1$ o(lb\: panles $lnted in a,hibit "A.' bullll'l)' =e ... 1 til' ccplnt:Clnt:n1 L=. in wbk~ 
71 less tlmn.U ponies .1"'1 to p:Il1iciplC $h.1I notbesubj""t 10 this 3llJ1'Ct71cot bul shall be d..""edsubjcd 10. $epol!IIC Opcr.uing 

72 Agreemcot in the form of this agreement 
73 

74 
If the interests ~f the parties in the Contract Area vary according 10 depth, the'(l their right to participate proportionately in 
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I renewal or replacement Leases and their right to receive an assignment of interest shall also reflect such depth variancc5~ 

The provisions of this Article shall apply to renewal or replacement Leases whether they are for the entire interest covered by 

me expiring Lease or cover onJy a portion of its area or an interest therein. Any ren~1 or replac~ent Lease taken ~fore the 
or, If a SII\t or Federal L«1t. RQI11IDalj)d . 

cxpimtion of its predecessor Lease, or taken, or contracted ror, or becoming cfTccbvel withlJ\ SIX (6) mooths ana- the expiration of me 
exisLmg Lease, shall be subject to this provision so long as this agreement is in effect at the ~~~ff~f ~~re ~crqF~~t~~~<1£,:!,~e~~nated 
the renewal or replacement Lease becomes effective; but any Lease taken, or contracted for,! more than 5LX (6) months after the 

ex.piratioo ofan existing Lease shall not be deemed a renewal or replacement lease and shall not be subject to lhe provisions of this 

agreement 

The provisions in this Article 3haU also be applicable to e}ttensions ofDi) and Gas Leases. 

1 U C. Acreage or Cuh Contributions: 

11 While thlS agreement is in rorce, if any party contracts for a contribution of cash towards the drilling of a well or any other 

12 ope'l1uion on the Contrdct Area, such concribution shaU be paid to lhe party who conducted the drilling or other operation and shall 

13 be applied by it against the cost of such drilling or other operntion. (fthe contribution be in the fonn of acreage, the party to whom 

14 the contribution js made shall promptly tender an assignment of the acreage, without warrancy of title, to the Drilling Parties in the 

15 proportions said Drilling Parties shared the cost of drilling the weU. Such acreage shall becom~ a separate Contract Area an~ to the 

16 extent possible, be governed by provisions identical to this agreement. Each party shaH promptly notify all other parties of any 

17 acreage or casb conlributions It may obtain in support of any well or any other operation on the Contract Area. The above 

I ~ pro ... isions shall also be applicable to optional rights to earn acreage oulsidc the Contract Area ...... hich are in support of well drilled 

19 inside the Contract Area 

2.ll If;my party contrac(S for any consideration relating to tiispositlon of such party's share of substances produced hereWlder, 

21 such consideration shall not be deemed a contribution as contemplated in this Article YIll.C. 

22 D. As.dgnment; Maintenance of Unlform Interest: 

23 For the purpose of maintaining Wlifonnity of ownership in the Contrac t Area 1n the Oil and Gas Leases, Oil and Gas 

24 Interests, wells, equipment and production covered by this agreement no party shall sell, encumber, transfer or make other 

25 disposi1ion ofifs interest in the Oil and Gas Leases ami Oil and Gas Interests embraced within the Contract Area or in wells, 

26 equipment and production. WlJess such disposition covers either: 

27 I. the entire interest of the party in all Oil and Gas Leases, Oil and Gas Interests, wells, equipment and production; or 

28 2. an equal undivided percent of the party's present interest in all Oil and Gas Leases, Oll and Gas Interests, wells, 

~9 equipment and production in the Co(]tract Area. 

)0 Every sale, encumbrance. transfer pr other disposition made by any party shall be made expressly subject to this agroement 

31 and shall be made without prejudice to the right of the other parties, and any transferee of an o\'\-Tlership interest in any Oil and 

32 Gas Lease or Interest shall be deemed a party to this agreement as to the intt.'l1!st conveyed from and after the effective date of 

3) the transfer of ownership; provided, however, that the other panies shall not be required to recognize any such sale, 

34 encumbrance, transfer or other disposition for any purpose hereunder until thirty (30) days after they have received a copy of the 

35 instrument of transfer or other sal1sfactory evidence thereof in writing from the transferor or transferee }\;o assignmem aT other 

36 disposition of interest by a party shall relieve such party of obligations previously incurred by such party hereunder with respect 

37 to the interest Iransferred, including without li.m..itation the obligation of a party to pay all costs attributable to an operation 

38 conducted hereunder m which such party bas agreed to participate prior to making such assignment, and th~ lien and security 

39 interesj granted by Article V II.B. shall continue to burden the interest transferre~~~ecure payment of any sucb obligations. 

40 If, at any time the interest of any party is divided among and owned byl foo:r or more co-owners, Operator. at its discretion, 

41 may require such co-owners to appoint a single trustee or agent with ful1 authority to receive notices, approve expenditures, 

42 receive billings for and approve and pay such parry's share of the joint expt:!lSes, and to dea\ generally with, and with power to 

... ) bind, the co-owners of such party's interest within the: scope of the operations embraced in this agreement; howe\'er, aU such co-

44 owners shall have the right to enter into and execute all contracts or agreements for the disposition of their respective shares of 

4S the Oil and Gas produced from the Contract Area and they shall have the right to receive, separately. payment of the sale 

46 procee<ls thereof. 

47 E. Waiver of Rights to Partition: 

43 If permitted by the laws of the state or states in which the property covered hereby is located, each party hereto owning an 

49 undivided interest in the Contract Area waives any and all rights it may have to partition and ffi:!vc set aside to it in severalty its 

50 illJdivided interest therein 
51 1'.-__ 1 RighI I. Po,.,.. •• , 
52 8 (Ojotienul; Cheek iroppli ... hle.) 

53 ShettkHn~l"'ftoeHIs-i_~"""""""'~ 

54 Aree;-~lf..,romptl) gi e I"fitteH neliee Ie die elF.ef' parties, .i(h-fu.n-i~~ 

55 oftaIl.iRol~_""""-"",*u,.,.~ ...... "",,. ( .,a "' .. , ~i!Iing.aftd ablelo p ... h ... ), ~ 

56 ~~,",,~ .110"'."_ &fill. alief. 'Rl •• "'erp8fli .. ,haY lh~iIfl 

57 ""lio •• lpnofngh~ fer. pe.ioolorleR (Ig) ~~~~&-~Ifle 

58 ssme lePfRi BREi eeflilit:i~ the iftteRSl-Whieb-the-eU-1e1' "BIt) pmpeses l6-se1#-~i!i sphene:! Fight is eleRis.ed, the 

59 ~C1MJIlies .holl ..... Ill. p ... h ... d i"' ..... 1 . . I 

60 pweh;lsing-pallies..~~~.",,) pQIt) .'ish&~ 

61 tts-inferMt5; orr Ie lntnsfef (lilt! 19 i~ mteASlS Ie ib m8ft»Bgee ~r8f fI~t ta fefEelosun: efa me!1gage sf its iAtefeS1S. 

62 Uf Ie disJt85e efif5 i"tefeS~ 8y-rRerg~. ree,.",~ 98le sr &11 9f &1:I~u,.-Qn ... eH.s-Oil and Gas HSel"i 

6) t&-Wly-~, sr h) IftAsl"er afifs ifllefests Ie a 5\:1b:iidi~~-~i~lO-iiAy 

64 ~_'".hparl)"'''''''''~ 
65 ARTICLE IX. 

66 INTERNAL REVENUE CODE ELECTION 

67 If, for federal income tax purposes, this agreement and the operations hereunder are regarded as a partnership, and if the 

68 parties have not otherwise agreed to form a tax partnership pursuant to Exhibit "Gil or other agreement between them, each 

69 party thereby affected elects to be excludod from the application of all of the provisions of Subchapter "K," Chapter 1, Subtitle 

70 .'A,' oftb.lnternal Revenue Code of 1986, as amended ("Code"). as pctmitted ond authorized by Section 76 1 of the Code and 

11 the regulations promUlgated thereunder. Operator is authorized and directed to execute on behalf of each party hereby affected 

72 such evidence ofthjs election as may be required by the Secretary of the Treaswy of the United States or the Federallntemal 

13 Revenue Service, including ~'"Pccifically, but not by way of limitation, all of the returns. statements, and the data required by 

74 Treasury Regulation § 1. 761. Should there be any requirement that each party hereby aiTecled give further evidence of this 
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election, each sucb party shall execute such docwnents and fumi~h such other evidence as may be required by the Federallntemal 

Revenue Service or as may be necessary to evidence this election. No such party shall give any notices or take any other action 

inconsistent with the election made ht:reby. If any present or future income tax laws of the slate or states in wbich the Contract 

Area is located or any future income tax laws of the United States contain provisions similar to thooe in Subchapter "K," Chapter 

I. Subtitle" A." of the Code, WKk, whIch ilI1 <\tclion 'mi lllrto IMl provided by Seclion 761 of the Code is pennitted, each party 

hereby affected shall make such el",lion lIS mny be: permitted 0' !'e«uiood by such lows. In making the foregoing election, each 

such party state3 that the incume: dcnvcd by $uch JlW1Y from ()pCU! ons hereunder can be adequately determined without me 

computation of partnership taxable income. 

ARTICLEX. 

CLAIMS AND LAWSUITS 

Opa-ator may settle any single uninsured third party damage c laim or suit arising from operations hereunder if the expenditure 

12 does nOI e<ceed Seventy-Five Thousand Dolla" (S 75 000.00 ) and if the payment is in complete settlemenl 

13 of such claim or suit, If the amount required for settlemenl exceeds the above amoun~ the parties herelo shaU assume and rake over 

14 the further handling of the claim or suit, unless such authority is delegated 100peralor. All costs and expenses of handling settling, 

15 Or otherwise discharging such claim 0, ;uit shaU be a thejoinl expense afthe parties participating in the operation from which dIe 

16 claim or suit an."" If a claim is made against any party or jf any party is .ued on ,ccount of any matter arising from opent,ions 

17 hereunder over wllich such individual has no control bocause of the rights given Operator by thi, agreement, such party shall 
18 
19 immediately notify aJI other parties , and the claim or suit shall beJi¥\~L'1:~. other claim or suit involving operations hereunder 

20 FORCE MAJEURE 

21 If any party is rendered unable, wholly or in part, by force majeure to carry out its obligations under this agreement, other 

22 than the obligation to inderrmify or make mOrley payments or furnish security, 'hat party shall give to a1J other parties 

23 prompt wrinen nonee afth. r",eo _Jewo WillI ,dIS<1 •• bly fuU pnrtkulJlr.< coneCllllng It; Ihereupon, the ablillnuOO$ oltho 

2~ JWly &ivinll lhc notiee, SO iii, .. dicymc orr""led by the fOlte mllJc:ure, lwll bcsuspcndl'll durin&, bill no Iollger tIwt, the 

i5 conlinunllcG~ f lh c fOR:\: m,j=. The l<ftI' 'fon:<: ItllIJcute, -:L' her. " "ploy«!, slwll m"""", i>lll DfGod. '!11'1ke. locl<ou~ or 

16 oth", lnd",lriul dl.sturbnnct, "'" or WI) public (110m)" war, b""'kn~ .. public riOt. lighlcnin~. f~c:. norm. flood or eUler '"" or 

21 n~# I;1:p!o.ion~ govcmrnenm.l riod. govaumcnral delay, rennunt or in13.e,ion. UD:t.VlIJlabll lry or equipment. and rmyolht'f' 

'"'usc:. wheth or urd,. kind."""ilie:illy CIlUmcmtro nbowor othmvi C, which i not l'l:Il>onably widtin the C01'llOl of the pnrty 

29 claiming su>pcosil71l. 

)0 TIle .fI'~"..J part)' .lwll USC nil ...... 'OIIabl. diligence 10 reme\'\' 'he r"",. mtlj""'" . itualion as quickly'" pr-JOllco.bl .. The 

J 1 RIll"""''''''' tl13t an)' li:/m I7lllj"",clll,.U bo rrm.died with .11 r"'~onoblo disp.tch .hull nol RIIIufrc tha Jetlk m<nl of oln1<c$, 
32 lookoulJl, or oth", I.bor diffi<ulty by ~,. pony involved, ""ntnuy to ;" wish",; how oJl such difficuln .. *,11 be h.,IdlC<l ~hall 

.13 be entirely within the discretion of the party conccrned. 

)4 ARTICLE Xli. 

l.l , OTtC£.S 

36 All . oti"". nUlhuriud or required he,,,,,,,,,, the pan;", by ony o( the pmvislons oftlua .wccm"'", 1U1ICS5oth"",,~o 

)7 .pociflUlly providod, $Imll bo In writing o"d th:lh<t.d in pr.t$OO r by Unitd:l Stulc> mui~ courl ... "",",cc, '<lec •• m. Ide" 

J3 ",I"""pler or onyothcr fom, "rfhoj,mil., pt)!Mgellt ohDI1l'" pr<p;>,d, ond lIddros,od to such p<1lues ot the .~dr .. .ICS 1istJ<d , 

19 Exhibit " A' i\II,.lephonc o,enl n01i= p<'tlnlned by this groem"", . h.1l be confirmod "",,,,,diolOly th<r<nftcr hy wIlU<:n 

;0 .llIico. no nnginating OCll •• gi • ." und.,. nny proY\SI(II\ h."",hlmll bedc<mod doll ..",1 ouly "'hm ,«"hod by !he PtlJ'\)' 10 

"" I woom uch nadee lS diret.lcd, IJLld the rUne ror'tleh p3.rty 10 dcli"er Qll)' notice In rc;:poniC' tberdO hSlU nm from \lIe dat~ 

4~ Olt:: arigin:.ttiugn«ice IS m:Clvcd. '"RecClpl !> ror P''''PUSd. nrthb .~mm1 Ytitll tt5pcx: t \0 \vnucn notice dditi'a«l hlt"t\:Ulldcr 

,13 slmll be: 3Cruru ddivcsy .fthe nc,ice 10 the alldnss of Ih. p3rly to be nOliliod .~ir"", '" .<conlon"" with 1111, "IV<"'"I:I\I, or 

,I,' 10 the ,e.locQP)', (~imik 0.-'01 •• ~hinc of ,uch p:uty. In .... ",,,01 q r . ny ''''p<>I''i .. no '.~ ' hun be deemed d.UvCl"<l wit"" 

4$ dcplHitod in the United Slal .. ","il 0: ;11 th. office. oflhe """ neT QI' I~ ktY!c«, Of IIpC>II tr.w<minal by tela, ldowpy 

46 or r"",rmn •• ",. wh,." pm.null)' dolivcn:d ,0 the P;>">' '0 be nolifioti, pmvided, U,ne when '''""Ill!e ill '<'quired within 2-1 or 

47 48 hours, $Ul!h ""pons< shall bo given cmlly or by (elephone, 1"1,,,., ccl=I>Y Or 0111<'1' , <:Sllnll. within such period.. Each pmy 

~ shull ho,ye lhenghl tl)ch.n~t i l .. <ld ..... '''UIY t iru~ • • lId num limew tiDle. by gi.ing ,win"" notice thcnlOftll all otlttr 

'9 p:trti... If. p;lJty 15 nOl ",,,iI.blt 10 =d"" nodce "",Ily or by lelephone ",hen. pony.tl.:mpU to deli cr. noticG required 

SO to be dcliv"",d within 24 0\' "8 holl.S. tl .. nodec tllDy bo dtliYCfcd U1 ...nUnli by My nther .",lIIod pQ:,fied herelll and hun 

51 be deemt:d delivered in the same manner provided above for any responsive notice. 

52 ARTICLE XIII. 

5) TERM OF AGREEMENT 

54 This agreem.ent shall rem~in in ful1 fon:e and effel;t as to the Oil and Gas Leases and/or Oil and Gas Interests subject 

55 hereto for the period oftilne selected below; provided, however, no party hereto shall ever be construed as having any right, title 

56 or in[ere"St in or to any Lease or Oil and Gas Interest contributed by any other party beyond the term of this agreemenr. 

57 [8] Option No.1: So long 35 any of the Oil and Gas leases subject to this agreement remain or are continued in 

58 force as to any part of the Contract Area, whether by production, extension, renewal or otherwise. 

59 

60 

61 

62 

6) 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

ol'-,h>9_-""'kR:>uli:I !I'Ilh.' mplftloll-lIh _ 11 _ ... <41 O.I"~",,,ioo~f-Gihu><1lM G In ,.,ying 

"""",~~~~.;e leRg ..... ~ •• elt-".1I i ••• ""ble.~~_ 

~p ... "".r 90 ·~ ... lIer; """, id«!; h ........ if, pA" olHlle .. piAHi ••• F ... h 

liddl(iootil~lJK_..,~(he-p.-.ru.".I!<t'<I\t_"'II"g"d .. in-<lrilii~ ....... k '~I"l:~clr."NintI 
p·IuSS.ngc{look,- l<OSIill l",u"<mptlllfl·~~npl<lo_R~npliolcoo ...,)1 __ 1I5-4......oo..,.lh __ II 

~~~omd-if.pRMI~~ 

~haU t!8Allntie Ht-~JM'9' iEled her:eiH.~t.Re-weikleseRbftHn "'",,;isle "LA.. er lUI) 5.~ttertl ell 

dIiI~~1lI} h"le, .. dn •• th .. ~Ges-Ift>m-lhe 

ItI1K'I-A ... ",hl • ...-_'.,;l\I\U .... nll1.I""nles><lftlli ~~~Idcv""kll1lt;· I~-R ... 

eoRl~leEin& PhaiHg Seek SF Re :EtHang e,ere.HORS an! eemmenelMi Ii jlhi .. 99 Iia)'5 hm the 

801 •• r.~""d_of""d .ell. ' ... be"d.n ...... I' reF s.elt P""""''' shall m ..... ilb .. (il • oIooi.~poHies 
_ .... e.d.eollA) r,....h ... ep .... e., en the ell Of'W~5e of 180 8oy.i fioeRHh ••• Rs"elOrOft)' 

BfHWat:ioos all ~e veJ.l;--wfltebe ef imit Bee\ml-; 

The termination of this agreement shall not relieve any party hereto from any expense, liability or other obligation Or any 
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1 remedy therefor which has accrued or attached prior to the date of such termination. 

Upoo termination ofLhis agreement and the satisfaction of all obligations hereunder, in the event a memorandum oflhis 

Operating Agreemenl has been filed of record, Operator is authorized to file of rc:cord in all necessary recording offices a 

notice of tennination, and each party hereto agrees to execute such a notice oftcrrn.inatiun as to Operator's interest, upon 

request of Operator, jfOperator has s.tisfied all its fmaneial obligations. 

ARTICLE XIV. 

COMPLL\NCE WITH LAWS AND REGULATIONS 

A. Laws, Regulations and Orden: 

This agreement shaD be subjcct 10 the applicable laws of the state in which the Contract Moo is located, to the valid rules, 

10 regulations, and ord= of any duly constituted regulatory body of said stale; and to all other applicable federn~ state, 

II and local laws, ordinances, rules, regulotions and oroen;. 

12 B. Governing Law: 

13 This agreement and all matters pertaining hereto, including but not limited to matteN ofpcrfonnance, nOD-

14 performance, breach, remedies, procedures, rights, duties, and interpretation or construction, shall be governed and 

15 determined by the law of the state in wbich the Conl:ract Area is located If the Contracl Area is in two or more states, 

16 the law of the ,1ate of ~ shall govern. 

17 C. Regulatory Agencies: 

18 Nothing herein contained shall grant. or be construed. to grant, Operator the right or authority 10 waive OT relea:>e any 

19 rights7 privile~es, or obligations which Non-Opcrator9 may have under federal or state laws or under rules, regulations or 

20 ord~ promulgated under such laws in reference to oi1, gas and mineral operations, including the location, operation, or 

21 production of wells, on tracls offset1ing or adjacent to tht: Contract Area . 

22 WiUt respect to the operations hereunder, Non-Operators agree to release Operator from any and aU losses, damages, 

23 injuries, claims and causes of action arising out of, incident to or teswting directly or indirectly from Operator's interpretation 

24 or applicatioo of ruLes, rulings. reguLatiol1s or orders of the Department of Energy or FederaL Energy Regulatory Commission 

25 or predecessor or successor agencies 10 the extent such inrerpretation or application was made in good faith and does not 

26 constitute gross negligence. Each Non-Operator further agrees to reimburse Operator fOr such Non-OperatoT's share of 

21 produc1iOll or any refund, fine, levy or other govmunentaJ sanction that Operator may be required to pay as a result of such 

28 an incorrect interpn:tation or application. together with interest and penalties thereon owing by Operator as a result of such 

29 incorrect interpretation or application. 

30 

31 

32 A. Execution: 

ARTJCLEXV. 

MISCELLANEOUS 

33 This agreement shall be binding upon each Non-Operntor when this agreement or a cOlmterpart thereof has been 

34 e~ccuted by such Non-Operator and Operator notwithscandmg that this agreement is not then or thereafter- executed by aU of 

35 the parties to wWch it is tendered or which are listed on Exhibit UA" as o ...... lling an int~-t in the Contract Area or which 

36 own, in fact, an interest in the Contract Area. Operator may, however, by -..Titten notice to all Non-Operators who have 

37 become bound by this agreement as aforesaid, giVCfl at any lime prior to the acrual spud date of the lnitial Well but in no 

38 event later than five days prior to the date specified in ArticJe Vl.A. for corrunencement of the rnitial Well. terminate this 

39 agreement if Operntor in its sole discretion determines that there is insufficient participation to justify comm~ement of 

40 drilling operations. [n the event of such a termination by Operator, all further obligations of the parties hereunder shall cease 

41 as of such termination. In the event any Non-Operator has advanced or prepaid any share of drilling ()[" other costs 

42 hereunder, all swns so advanced shall be returned to such Noo-Oper3tor without intc:rest. In the event Operator proceeds 

43 with drilling operations for the lnitial Well without the execution hereof by aU prnons listed on Eiliibit "An as having a 

44 current working interest in such weD. Operator shall indemnifY Non-Operators whh respect to all costs incurred fOT the 

45 Initial Well which would have been chargoo to such person UIlder this agreement if such person had executed the same and 

46 Operator shall receive all revenues which would have been received by such person under this agrccmmt if 5o'UCh person had 

41 executed the same 

48 B. Successors and Anigns; 

49 'Tbis agreement shal1 be binding upon and shall inure to the benetit of the parties hereto and their respective heirs, 

50 devisees, legal repn:scntatives, successors and assigns, and the terms hereof shaD be deemed to nat with the Leases or 

51 interests included within the Contract Area. 

52 C. Counterpart!: 

53 This instrument may be executed in any number of CUWltt:rpru1S, each of which shall be considered an original for aU 

54 purposes. 

55 D. SeverabiUty: 

56 For the purposes of assuming or rejecting this agreement as an executory contract pursuant to fcdeml bankruptcy Inw:J, 

57 this agreement shall not be severable, but rather must be assumed or rejected in its entirety, and the failure of any party to 

58 this agreement to oomply with aU of its financial obligations pro,.ided herein shall be a material def.u1l 

ARTICLE XVI. 
S9 

60 
OTHER PROVISIONS 

61 SEE ATTACHED FOR ADDITIONAL PROVISIONS 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 
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ARTICLE XVI. 
OTHER PROVISIONS 

A. Default Non-Collll~nt Provision: 
If any Party (including Operator) faill! to pay ilS share of costs and e;qleuscs on or before thiny (30) 

days fo llowing the dale thai the paymenl is due, Ihe Operator (or any Non-Operator if Operator is the 
delinqueul Party) ma.y deliver II wrlllen nOlice ofdefllull. If such default continues for a period often (10) 
days following delivery of such notice of default, then any Party not in default llJay deliver a ·otice of 
Relinquishment 10 the dctDulting Party to the following effecl: 

a. If the default involves the drilliug of a new weU or the pLugging back, reworking or deepening 
(including sidetracking) of a weU wmch is to be or has been plugged as a dry hole or for the 
sidetraclcing. testing, completion, recolDplction or equipping of any well, the defaulting Party 
will be deemed 10 have elected not to participalein the operation and to be a non-consenting 
Party witb respect thereto under Article Vl .B (10 the e~lent of the COSIS and e.~penscs subsequent 
to the Notice of Relinquishment). notwithstanding any election to panicipale theretofore made. 

uch non-consenting Party shall also be deemed to have relinquished 10 the consenting Parties 
(Willlol1t right of revenion) any iDlcrest which was to be earned by perfonnance of the 
contemplated or ongoing operation, 

b. The defaulting Party shall be relieved of the obligalion to share further expenses for the 
operation subs<1qucnL to the date of Ihe Notice of Relinquishment; however, the d~Jjvery of sucb 
Nonce of Relinquishmenl to the defaulting Party shall nOI terminate the riglllS of the non
defaulting Party to e;'(crcise any other remedy available to them for such default including, 
withoutlimitatioll, a u,il for recovery of lhe amount in default nnd for the recovery of 
consequential damages caused by sLlcb default. During the period of sucb default and until such. 
limo as B recovery of the amounl in default is obtuined by the non-defaulting Pl1I1y. Ihe non
defaulting Party lIIay suspend the defaulting Party's right to receive weU information and the 
rigln to receive notices of future operations. 

c, Any interest relioquished pursuant to tltis Article shall be owned by the non-defaulting Party 
and Ihe non-defaulting Party shall assume the defaulting Party's share of the ownersltip and 
obligntioIlS in proportion to their interest. 

d, L olwitru;taoding anything to the contrary COntained h.erein. inlhe event any Party hereto 
dispules in good faith DO in,voiee or S(8tementthnt is the subject of the default and notice has 
been given pursuant 10 the provisions bereof, such Party may avoid the imposition of the 
remedies for lIeb default contained in this Operating Agreement by paying the undisputed 
amount into an account at a bank requiring the signatures of both such Party and the Operation 
(or, if the Operator is the Party in default, a Non-Operator designated by the Non-Operators) in 
order to release such funds, Such funds, or portions thereof, shall be released to the Party 
entitled thereof upon the resolution of the issue raised by the objecting Party, 

Notwithstanding anything to the contrary contained in this Agreement, in the event any Party assigns 
a part of its working interest in and to all or any portion of the Contract Area to a third party, such assigning 
Party shall remain primarily liable to the other Parties for the interest(s) assigned and shall pay the entire 
amount of statements and billings rendered to it until such time as the selling Party has furnished Ihe other 
Parties with a properly recorded assignment of such interest(s), 

B. OperatiollS Commenced Within Notice Period: 
NotwithsUlnding anything herein to the contrary. in the event Operator undertakes any operation 

hereunder prior to the expiration of the notice period and Non-Operator eleclS to not participate in sucb 
operation, Non-Op~T8tOr sball be considered n non-consenting party subject to the terms of Article V1.B.2. 
The non·consenl penalty shall apply if a party non-COllseDl (including a non-consent deemed 8S sucb by a 
failure 10 timel), elect) to II proposed opemlion even ifihe opemtion is commenced before tlte deadline. 
Further, Non-Operator hall not be entitled to any well information [or any operation hereunder until it 
makes its election for such operation, 

c. Confidential ity: 
Eltcept as otherwise pecilicatly provided herem, during the tenn of this Agreemen[, all geophysical, 

geological, and engineering information acquired hereunder shall be the property ofthc parties hereto a 
herein provided, and the parties agree, and do hereby bind themselves, their ucee sors and a$igru to 
accept and keep such informalion confidential and for the exclusive use of lhe 'panies concerned for the 
term hereof. Except a~ otherwise .specificllily provided herein, well information s.naB be the sole and 
coufidential property of the parties pnrlicipating in the cost of the well, bust such informatinn may be 
disclosed to a non-drilling party to this agreement if a drilling party is so obligated.l1Dd may be disposed of 
in any mrumer they may determine by unanimous agreement. without the consent of any other pllTlies to 
this Agreement. 

NOlwithstanding nny ollter provisjon~ of the Agreement. any pl1l1y may diHclo$c information. 
without the consent of the other parties, (i) 10 governmental agencies when required by such agency, (ii) to 
reputable financial instirutio.1IS in connection with a bona fide financial transaction, (iii) ro bona fide 
colJ);ultant!; and accredited cnglneerillgfrrms for the purpose ofevaluaLion on a confidential basis, (iv) to 
reputable and finanCially responsible third parties with whom a pnrly is engaged in a bona fide effort to sell 
all or part of its interest in the Contrtlct Area of the Agreement, and (v) lhird parties with. whom 8 party is 
engage itl a bOM fide effort to effect 8 merger or consolidation or which third party proposed to acquire 0..11 
or a controlling pan of the stock in a pery hereto or to purcbase all or substantially all of the assels ofa 
party hereto or ffillales of parlie.~ hereto; provided that an third party who is permilltd access to 
confidential datu pursuant 10 this Paragraph hall agree in writing not to comrounicate such info.rJD8lioD to 
anyone and to make no use of such intbrmation adverse 10 the parties hereto within the area covered by 
such information during tht: period of time such information remains confidential hereunder; and provided 
further that the party disclo ina the confidential datil shall indemni fy and hold the other parties hereto 
hannless agaimt losses resulting from its disclo ure to noD-governmental third parties. 

D, Arbitration Provision: 
8 . Arbitration Prpcedurcs. All disputes arising out of or relating 10 the following (each a "Dispute"), 

whether in contract, in tort, statutory or otherwise, ~ha'll be rLDalJy and solely resolved by binding 
arbilration in Tcxa administered by the American Arbitration Association (the" AAA") in 



accordance with the Commercial Arbitration Rules of the AAA, this Article XVI.D and, to the 
maximum extent applicable, tbe Federal Arbitration Act: (1) this Agreement or any ortbe other 
ngreemeots or instrumeots delivered pursuont to the terms hereof; (2) the transactions 
contemplated by this Agreement and other agreements aud mstnunents contemplated hereby; (3) 
Ille validity, legality, inlerpretnlion. cOnSlrllction, breacb, violation or termination oflbe coulTtlots 
and instruments referred to in cluuse (I) or the transactioDll referred to io elsu e (2); or (4) tltis 
Article XVI.D. Such arbitration shall be conducted by a single arbitrator (the "Arbitrator"). The 
Arbitrator sball by a practicing attorney licensed in the State ofTcxas who Is knowledgeable in the 
subjeot matter of the Dispute. tf the parties ~annot agree 00 an arbitrator within 30 days after the 
request for an arbilTtltion, then the arbilTtltion shall be conducted before three arbitrlltors, onc 
selected by Non-Operator, ooe selected by Operator, and the third selected by the flIsttwo (in 
which event " Arbitrator" sball mean the three arbitrators selected). The rbitrntor Dl4y engage 
accountants or other consullnnts that the Arbitrator deems necessary to render a conclusion in the 
arbitration proceeding. The Arbitrator may proceed to an award. notwith landing the failure of any 
party to partioipate in , uc:h proceedings. be prova.iling party in the arbitration proceeding shall be 
entitled to an award of reasonable attorneys ' fees incurred in connection with the arbitration in 
such amount as may be determined by the Arbitrator, and the costs of tbe arbitration shall be borne 
equally by the parties. 

b. Arbitration Time .Frome: Sanctions; Confidentiamy. To the maximum extent praoticable, an 
arbitration proceeding hereunder shall be conoluded within 180 days ofLbe IiJ.ing of the Dispute 
with. Lhe AM. The ArbilTtltor hall be empowered to impose sanctions and to take such other 
actions as the Arbitrator deems necessary to the same extent a judge could impose sanctions or 
take such mher actions pltrSuantto the Federal Rules of Civil Procedure ond applicable law. At 
the conclusion of any arbitraLion proceeding, the Arbitrator shall make specific wrinen findings of 
faCI and conclusions of law. Each party agrees to keep all Disputes and arbitration proceedings 
strictly confidential except for disclo.sure of il.lfonrutlion required by applicable law. 

c. Exclusive Remedy; In junctive Relief. The award o.fthe Arbitrato.r shall be (I) the sole and 
e:l(clusive remedy o.ftn!! parties, and (2) final and binding (absent manifest error) on the parties 
hereto.. otwithsumding the forego.ing, either party may seek injunctive relief in Ii court o.f 
competent jurisdiction where required to preserve asset or eliminate wliste. The district couns o.f 
the applicable county hall havc exclusive jurisdiction to enter 8 j udgment- upon ony award 
rendered by the ArbilTtltor, and the parties hereby con~ent to the personal jurisdiction of such 
court. 

E. Commencement ofDrilllng Prior to Title ExaminatinulApproval: 
Lf title to the working interest ownership o.f the partie.~ has not been examined or finally determined 

at the time oftbe cnnunencemenL of drilling II well pursuant hereto, the parties intend, and Operator is 
hereby authorized. to commence drilling prior to the final title examination and approvnJ. Unlil such lime 
lIS titleexaminalion has 'been completed or approvnl L'Cllred as provided in Article TV.A. herenf, the 
interests of the parties as set forth on E,'hibit " A" shall be the partics' illterest for 811 purposes under this 
Agreement. and Ihe parties shall pay nil costs and expenses incurred and charged by the Operator to the 
Joint Account in Hte proportions lllercnn sel tbnh. 

When title has been examined and approved lind the mlercsts of the partie.~ bave been finally 
dctcnnined ·xhibit "An shall be revised to reflect the interests of the parties as revealed by said 
c:xaminOlioll. Tlte Contract Arca shall be all of the lands and depths described on Exhibit "A". Thereupon, 
Operator shall promptly adjust the accounts of tl16 parties in accordance with the parties' interest as shown 
on the revised Exhibit U A" so that each party will huve borne thm share and ouly thaI share of all COl t and 
e)(pen.~e· charged to the lnml Account bereunder prior to such revision a suoh party would have borne had 
the revised Exhibit "A" been in effect lIS of the date or the flfSt charges thercro. To effectuate such 
adjustment of accounts, Operntnr shall promptly refund ooy net amounts due My party (after first offse tting 
any other proper charges 10 sucb party h~under) Hnd shall invoice any party for any additional sums 
owing, wh.ich additional swus shall be paid in accordaDce with the Accnuntiog Proeedurc and Oas 
Balancing Agreement. 

F. Subrogation Clause: 
In addition to the other rights and remedies, the parties may be subrogated to the rights of any party 

under any lien or encumbrance and be entitled to an assigruoent of the subrogor's interest in the Contract 
Area. 

G. Priority of Operations - Horizontal Wells 

Notwithstanding Article VI.B.6 or anything else in this Agreement to the cnnlrary, it is agreed that 
where a Horizontal or Multi·Lateral Well subject to this Agreement has been drilled to the objective 
fonnatinn and the Consenting Parties cannnt agree upon the sequence ond timing of further operations 
regarding such Horizontal or Multi·Laterai Well, the following elections shall control in the order of 
priority enumerated thereafter: 

1. An election to do additional logging, coring, or testing; 
2. An election to attempt to Complete all proposed Laterals; 
3. An electinn to Deepen a Lateral; 
4. An election to Sidetrack and drill an additional Lateral in the same fonnation; 
5. An election to Sidetrack and drill on additional Lateral in a different fonnation; 
6. An elecLion to Plug Back the well to a fonnl1lionor Zone above the formation in wltich a 

Lateral was drilled; if there is more than one proposal to Plug Back, the proposal to Plug Back 
to the next dcepc: t prospective Zo.ne or fnrmation shaU have priority over a proposal to Plug 
Back to a shallower prospeclivo Zone or formation; IlTId 

7. An election to plug and abandon said well as provided for in Article VI.E. 



H. Priority of Operations - Vertical Wells 

If, at any time, there is more lhun one operotiou proposed in connection with any well subject to the 
Agreement, then unless all participlltiug parties agree on !he sequence of such operations, !he following 
elections shall control in the order of priority Cjlumenllcd th.ereafter. 

I . An election to do additional logging, coring, or testing; 
2. An ejection to attempt /I Completion in !he objective Zo.DI:. 
3. An election to Plug Back and stremp! Completions in shallower Zones, in ascending order. 
4. An election to deepen !he well in descending order. 
5. An election to Sidetmck!he well. 

No party may propose any Opel1ltiOD with respecl to any well while !here is in progress any operation on 
such well until sucb opel1ltion has been completed. 

[I is provided, h lwcver, Ilmt If 31 1he lime said p:mio ipnLing pUrl; .. '!> are considering any of the above 
operation ' the hole is in uch :l condilion thnt n real onnble prudent Opcrn tor \ uld not conduci 8 11 

opernl10n ill Ihe Stqucuce above provided lor fenr of plaoing thc hole in jeopardy or losing the ~ame prior to 
complellng Ihe well in Ihe objective depth or obJcctive formation, such operalion hall not be given priority 
as hereinabove set lorth. 



AAP.L. FORM 610 - MODEL FORM OPERATING AGREEMENT -1989 

IN WITNESS WHEREOF, thi$ agreement ohall be effecti", os "r,he _______ ""y Df _ _ _____ ~ 
intheycor __ . 

______ ____ ~------'. who bas pn:pared and ciroulated Ihi$ fonn (or ""OCUIion, representS and wamm15 

that Ibe (onn wu prin,ed frnm and, wilh th. exception l;.ted bdow, is identical tO !HE AAPL form 61G-1989 Model fonn ()paalinjj 
AaJeement. as published in computmzed form by Forms Qn·A-Oisk, Inc. No cllanga. alternations, ar modificatiOlll, olb<r \han thore n>Ode 

4 by <1rikeIhroush andIor type-over have been made to the form. 
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II 
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14 

I~ 
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11 
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19 

20 

21 

22 

23 

24 

2S 

16 

11 

28 

30 

31 

32 

14 

lS 

36 

31 

OPERATOR 

NEWfiELD PRODUCflON COMPANY 

By 

Kelly L Dgnobgue 

Type or print name 

TaUe Qll~~Q~'~if~l.~f~~'~ ____ _______ __ 

Da~ ___________________ _ 

Tax ID arS.S. No. ___ ____________ _ 

NON'()PERA TOR 

By 

Type or print rwne 

TI~e __________________ _ 

~e _________________ _ 

Tax lD or S S. No. _____________ _ 
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AAP.L. FORM 610 - MODEL FORM OPERATING AGREEMENT -1989 

ACKNOWLEDGMENTS 

Note: The following forms of acmowledgmeut are the short fOlIll8 approved by lhe Uniform Law 00 Notarial 

AcI8. The yBlidity and effect ofthes. forms in any stlte will depend upO<1 lhe staIu/.es onbat stale. 

5 Acknowledsmelll in representative capacity: 

6 SIBle of Colorado 
) os. 

7 Counl)l of Denver ) 

Thill insoumenl ...... acknowledged befo~ me on thiJ _____ day of _ _______ 2012 by 

~!. ... Attomev-in.Facl of 
9 NiWFlIl.D PRODVCfION COM1'ANY 

10 (Seal. ifany) 

II 
Title (8IldRank) _________ ____ _ 

12 

13 

14 

IS 

16 

17 

18 

AJ;knDwledgment in repn:s<mlalive capacity: 

State of ______ _ 

~m _____ _ 
) S$. 

) 

Myc:ommiBoion expire!: _ _____ _ _ _ _ _ _ 

Tbio instrumeot WBII ""knowledged beftn roe on thiJ _____ day of ______ _ _ • 2012 by __ _ 
_______ os ____________ of 

19 (Seal. if any) 

10 Title (and Rank) ______________ _ 

21 
MyammiliWonapireo: _ _ _________ _ 

22 

23 

24 

26 

27 

28 

29 

30 

31 

32 

33 

34 

)5 

36 

31 
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EXHIBIT "A" 

Attached to and made a part of that certain Operating Agreement 
dated by and between Newfield Production Company, as Operator, 

and as Non-Operator. 

1. Contract Area and Depths Covered by this Operating Agreement: 

2. Parties LO atrrecmc:nl \ ith addresses and telephono numbers fo r notice purposes: 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 
ATfN: LAND MANAGER 

3. Percentages or fractional interests of parties to this agreement: 

Newfield Production Company 
Non-Operator 

---_% 
--- _% 

4. Oil and Gas Le-dSC(S) lind lor Oil and Gas Interest subject to lhis agre IUcnt: 

Lessor: 
Lessee: 
Date: 
Description: 

I of! 



hJU11.tSl I '-!:I --

Attached to and made a part of that certain 
Operating Agreement dated _ ____ _ 

by and between Newfield Production Company, as Operator, 
and , as Non-Operator 

PRODUCERS 88-PAID UP 

OIL AND GAS LEASE 
AGREEMENT, Mad. and emered into the ______ day of ___ ==:-:-:::::-::;;;===~, ___ . by and between 

who$c ~I urn« .ddl'CS$ io 
,-:-::-:-r-=~--' h=ln.llct ""lied LCSS<\""' C::r"'(~w""h-'.O"."tr:-o-n-o-o-r-Ill--cn:-:-:-) -ond"""' 

Nown.ld Producllon Company, W""'" (>0$1 ofli~e ij,ldl'C1< I< 1001 <."'Itenlh SIn:ct, Suile 2000, Denv"" CO 80202. herei n.n ... 
called Lessee: 

wrr ESSETH Th.ot the L.csscr, for ond in considcr.u.on ofTE AND MORE DOLLARS C8Jlh in h."d p>id, Ihe ...... pl . f which " 
hm:b)' .cknow!odgod, and .he covenants .nd ""<CIncn hcmIWn.r cOll1nlnod. I ... antnted. dcmi ed, Ie; ed.oo 1<1. alld by Ih ... 
P<CIllnU does gralU, deml~.} I""so and leI .. clusively UNO Ihe id I...s«, Ihe Ionll hcrunllllcr do:sc:rlbcd. wilh th ... '<Clus;Ye " &lll (0 • 
• h. pUrpoiC of drilling, minIng, ""ploring by gCJ9J.II)~ic I ond <lIh ... m<1 l~xIs. and opttU' II for.nd pruduclng therdrt\nl oi l ond JII g.~5 
ofwh"tsoevor nnt"", or kind. $p<:ClnesUlIlnoludlng h.liu",. ca.""", dioxide. /lei cO(I lb,,<I ",elMne "'xl :>ny.nd all ",l>$Uu)ces pn:dll<ed 
lD ",,,,,,,,.,iol\ Ihm:wl.h from .""I.bearing fUrm4liOllS, dcw1l1et1ng of co"lbed nteth""" wi,b i"~ .nd eg ..... f.". righ15 of w.y and 
e3$C1Uc:nr.; for roods, laying pipe linC'j, walor weu', dillpOSQI wells. injection wclls~ phs, clocb'lc and telL-pilon.: lines .nd cree.ion of 
$llllClUfd .nd other 1".mHo:! th"""," m pn:d".c, $3.0 3.nt1 toke ""fO of ,,"lid ptOOllCIS •• 11 ,ha, e«tllin .lIIt!, of I.nd si\UIIlcd in the 
Cowuy or Duches", Slale or t,;'ah, d"""ibed .s fo l lo\V~, 'o-wi!: 

together with any "".,,"onat)! righ .. therein, and .ogether w;,h all riparian rights and strips or parcels of land, (001, however, 10 be 
construed. to include p;.1tCcls comprising a regular 40~acre legal S\Jbdivision or lot of appro"ima(cly corresponding size) adjoining or 
contiguous to the .bove dc><:rjbed land and owned or claimed by I=or, and con.aining ____ ac~, more or less ("Leased 
Pn:'miw '"). 

I. II i> .a;rocd IMI Ihi. I"",. >1",11 ""'Ill n III fo.te for. lenlt ofThr~ (3) )'Un rmm this da.e .nd .. Illng Ih<"",ncr ao 011 
or gns or wllllllOCver IIIIIUno or kind Is prndll.Ced fmm id l.c.J.i,d Pn:nliscs or on oe=ll" p<lQlod, eommunitized or unili",,-d tho:n:with, 
or drlllln& op<!IU.ion9.", eonlinuaJ .. htrdnaftor providc:d. If, '1 .he ""pimll ... of eh. prilTU!)' \mil fir Ihi. I ...... , oil or g i. not 
lx.-jng producod on \he 1 .• <'Il<d Pr<lIIl$<'$ or 011 ~Gl'<llgc ~Ial. CO"'"IUn/liled or unl.itcd Ihat",ilh bot L ..... i, 110"" cnil"&ed in 
.biUing, I\,.\\'oll<in~. or dcwolering operalions Ih.I\'OII, Ihen Ihi. ICIlSe ~h.1I conlill"" in fon:t I<l 10llll. '" """,allons .r. b.ma 
continuously plOSCCIlI«j on Ih. l.euod Pn:ml ... 01 on ~.rc'll~. paolod. tornmunilued or ull ftlzcd the"'IYitll; ""d optl1llions shall be 
c:onsl~.R.'tllo be eon. lIuowly pru,'\n:ulcd ifnol mo!. than une t"",<lred ~oo Iwenly (120 da)'" sh.11 clopse bClWOcn Ihe completion or 
.bandonmc:n( of one well .o.d Ih. beginning or op"""ioll,, far .he drilling" • 5ui>«<! lII,1I1 well. If nller discovery of oil or gns Un Ihe 
l..easod "rcmisC'S or on .c~,e pOOlc.·d, cDmR1unltU.ed 01' Ul1 fll.l:C'ti therewitb" lhe production or de"y.nering llu:rcof 5110uld <:ease from 
any ""_ "n .... he ~rillla()l l.nn. IlIi, Icoso . ,,,11 nOI li'I'tIlinote if LdSce commcnr'" lIddie;"",,1 drillinl;t <e-workilljl nr dew, lering 
"",I<Ilion. wilMn 0". bundn:d and Iwonly(12(» da)'S from .bl. of cessatiOn or"n:duction, dowulering or I,om lhe d.lt ofcomplet;on 
of. dty hole. If oil or I:l'~ hall be d]$COvered ~lId pmdl.e..'<1 • n:suilof ",ch op=tioIB or dewa.ering op<:r.l.iun .. rcconlinued ., or 
un ... Ihe c:<pil'Jtlon of the pr;,,,,,,)' IC11lI of Ihi, IC3.I<, IbIs leue 11:,11 eontlnw: in fon:o SO long 3~ oil or IJIlS is produc,"" or dOWlllcring 
9pcfll.io", 8n: conlinued frolll the l.cru"d Pmni<", urlln ,creaR" ~Ied • communitiud or unitized Iherewith, 

In Ih. O\'c:nt • wd l or "0"' is drilled ,,,Id completed on Ih. Leased Pn,ml:lC$, or on Ihe l40ds pooled. <ommunitized or 
unili""" Iberewi.h, ror .h. p,upO>C-Qr developing co~ 11Jc<j gas. the words -opml1io"'" Md "eDp>blo of produc:ing gil'" shall mean. in 
oddilioll to tOO:lG .. "lie", cov.red in II •• prttedinn p>mll"'ph: (I) opc,,"ions or said wei'" 10 n:rnu"'" ... :" ... a, olbcrsub$ta""~ fmm 
Ill<- e""lbcd. or Ii> di~pose of suoh "'"Itt or alh ... SUi>SIII'_. C\'CI\ lhIIujlll $ueh 0pc'11ulons do DOl tC'$tlIt in lhe produtlloll or 
h)odrtlCllti)o~ in Fying qU:UIIII COl. <II' {2 hUlli,,»- in r Otln""''''' disoon.inuins produt,iu" (1I1I1I $Oid wells 10 .IIow for un ... or 
undcr;:rou"d ",lnln~ . n'oc.hIS the drillslrc orweUboro. 

2. Thi$ i, • PAIO,UP LEASE. Leswr '11'_ lbo. Lc:s.sce Mil 1\01 be tobtl~' laJ . ""<rpl 0..' DIll""" ••• p,,,y;,IO<I h,,",in. 10 
comnto1l1:< or cnntinu. OIly opemtlnns during Ihe pri"",!), lenn. lessee fUlly at uny lime or .iml':$ during or all .. the primary 1= 
.um:odc' this le35e os Ii> .11 or . ny POI1;OIl of Ihe LCil$<."<1 Pr"", C$ .tId lIS 10 any >1l1n. or S!tUlum by dclivctinB 10 Les.""r or by filing 
fur m:on! 0 rcloasc: orn:kasc:s. iU1Il be relieved or.1I obl(g.oon th.",.f1cr .ecruing .. 10 Iho .<mlge .surn:ndcrc:d. 

1. In eOll! ider.llion or lit. (.=ed Plemi""" Iho .. id l ..... COVctllUlts and uglees; 
I" To deliver 10 Ihe crodiL or Lessor, Ii,.., or eOSl, in Ih. pipe linc 10 wl' leh Less~r;:l oonnec( wells on !be LeaiCd 

PI'C1.isos. Ihe tqUllI ne-dl)hth ( I ) pan af all oil prudu<ed nnd saved from th. Premilc:J 
2" 1'0 pay l.<sror on &'Is.nd cc.singh.,," JII'S ",",,"c,od fmn. ,h. Leased Pmni,eo; (I) wh.n !<lId by IAs~, ono-eighth 

(I ) oflh. net pmc:c«Js .elli:<cd by Lcis .. fmlll >uah s.le or (2) .. hen used by 1.= •• off Ih. k~iCd Proml!'" odn 
Lh. f1IIInuf"clu~ of gosoline or • • hor ptuaucls, tll~ "",ri<tt , .. Iuo, ., Ih. wel lho:ut, of one--clghtl! (118) of s\lch gas ""d 
cuin,Sh<ad gill, l.cs.sar's illlCfCSl, f" elll.er ""se, '0 beo, onc-dj;bth of .ho COSI of cOmprossinll, dohydr.ting .nd 
o.hmYi.so trru'i~ such 8M or c.sin~h""d ps '0 render il m.~ble or unbl. ond one-eigM, (11'8) or Ihe C()S1 of 
COlllmns .lId Il'Jn'IIM.n swh "",nJld~'"lghC."J gns fro lll ' ho w.llllt:ld ((Ilhe poinl or .. lcor us ' 

3" ro JIlIY l.cssor for II" pn:duced lront II)' flit ",.11 .nd u.<ed off lh. L ... sod Pmn~C:I urin .b. """,Urocture of g;15OIIII. 
or ony olh", prOOllol, • ro)'.U~ of one-elglnh (118) or .ho pmc:ecd., '"' lhe wcllhoad, "")':lbl. mOllthly I.he pll:".iOlIg 
m.rkf:ll'Jlc. 

4'" In calaulLllinll myalli .. 011 pn:duction h",<under, 1.0;:;.:0 may dcc.IU<1 Lc:s.snr'. propon iOMIC p>n of any IlII vaIo/'C1ll. 
p,oduction and ~,cI"'IMCS. 

~ . Ir1ll\cr the prill1:l()lI<n1l lie or 1II0re wc,,~ OIl the 1.e'L'ic I'ml1iscs or I.nd., ~ltd, communiti/cd Qr un Ilzed '''",,",''lth 
oro cap:lbt. (o [ pruduaillK oil or £as r Olher ~ul»tMe .. ca.'Cra! hcrd> , bUI ,," eh wcll or \YoU l1fC) either .hul in ot pulduclion 
.be .. f",m is 11(11 bd,,~ 501t! by Lase., 1""lud "& dcwlllerioi: of t:oo lbed gns. ~ch well Q, weU.J1I;III "" .. roh.los. be d .... n"" '0 be 
I"oduc\,,& r ... Ih. purpo>e ofm,lnlDinlng thi' liIsc Ir ror. pcrlod of niI1<.1)' (90) .~MI:CIUiv. da. ~uch well Of Wdl$ DR: .hu' in or 
pl'Oduction Ib«drom is 001 ",W by ~, iJIOludill6 dCW>lu:nllG of eu:tfbcd II/ll. "'U l,cs,.c ,h.1I p.y on ~_"!o <b".·in IV)'lllty uf 
Olle dolta, pcr;w", Iho, C<lvcml by Ibis 1=. such ""yllltlll 10 bo K-ndmcd to Lc»Or~" Or ~rOfC) the alln,yers;uy d.l¢ of Ihi. 1= 
neJC • • nsuinc .0.'1' ,,,. e.<pirulioll of Ihe i'Jld nilletY (IlOJ diI)' PI:nod cnd d,cn: Rt:r on or b.r.". .... clt l1Mivcrsary of dote of tI, i. lcase 
whO. Ihe woll or well .n: hut ill orprodu.llan Iht:n:fmm Ii 1In1lx.ing $Old by Lc:s.sto. pro",dcd Ih. iflhls 1= ", III il, primlll)' lerm 
or otherwise beLft, m:alulaincd byopcro,iuf or ir prodlJ(;t ion ~ bdng ~Id by Less.cc (rt)lrt ~nolhCT \VelJ 0" 11K! l.....c:Dcd Pn:mr$d" or 
1,11<1$ poolod, communil l .. ed or uni •. I,,,, Ih<1lOwi,h, nO II""-In '" Ity,h.II be due until"lll or.h n~1 fo llOWing ollni ... SlIry ""I~ of 
Ihi. I"", .. tI, .. <C$$lllion of ""It opcrtl1 i<>r1J or produe,;on "",n .:IS .he =0 "lOy be LC$>c!c', failure I~ properly P"Y .bu" j" my.1ty 
.;1t. II r."der 1As1.-O Hublc fort he amount due. hut . h:tl i 001 opcr.ucto tmninruo lI,i, I"""..,. 

$, Ir .."id I.c:ssor ow"" # less inlett31 in the Lea~ 1'I<>0i= lhon the entire Wld undivided f"" .impl. C!!alclhcr';n, then 
Ibe IOyolli .. (indudiug allY shut-in IOYlllly) heteln p",vidL'd fo r $h,U be p:lid the I=or only in Ihe proportion whIch Lcsw,', inlorest bears 10 d,. whole 30d umliv\drd [IX. 

6. Leu« , b,ul h,ve tho right to u,-c, fiee of COSl, \t'U. oil :lnd ",.1« produccJ on the l",a.o Pn:t:J\IS<S ror Ussoc'S 
operation thcrron. 

7. W'hen requested by Lessor, Le'ilsee shall bury Lessee's pipe line below plow depth. 
8. No welt shall be drilled Dearer than 200 feet to the house or bam now on the Leased Premises without ,,'fitten consent 

ofL_, 
I) UsSIX shAll only pay for dmlUll:'$ ""used by t.c::..;c.' opcrnliulli to &lowing ~'" on the Lc:o.ed p",,,,j,;es. 

I O. Lessee _ho" have dIe righl .t any time ' (1 moov. oil .nochint,,), and fll<turcS pt.,cd on Ihe Leased PmnlSC3, ,""Iuding 
Ih. rigllL l(j dlUw nntl rolll,we elUio&-

11. n.< rilOhu or I.......,r .... d l..astc h.-mtndct ,"lIy be "";;nt'd in whole or I'M, by ~"'" lU>d'ur depth or lOne ""d ,he 
righ nlMt obllg..,doru or Ihe p111fies llcn:WICJC1' h.11l1 o.' tmd Ie) Ihcir rc:spcdtvc hei". dC\lu'tt':S. C1«:Ulors, admini 'l.fr.m:u. oco.so~.:md 

1ijM. No C~""18C in olVnonhip of Ltssor', Inlcrest (by I>Ss13nmcnl or otIlerwistl ,ho" h."" !he cff«1 of n:ducillg die righl. Or 
cnIDI):ing Ihe oblll:l'l OilS or lesleo )'"mlIKler, ;'lId 110 cllOng" "' oWI1CT$hip .11.,11 he binding (In L.eoscc UII.iI si~ly (60) do). sflcr 
L.eoscc bIl< b"." lU.misllod with IIlllice. cO''L'iisllns of ecrti fi ,,1 coplC>1 of un m:onIed ill>1 l\1rntn' Qr dOC'tllllCtlts OJId 0111"" inrorm."IQn 
Il«CS$IlIY 10 CSIlIblish • ",rnplete ebnin of ,"-.:on! Ihlc frnlll Lessor lu lbe sati$flIellOll of Lc:ss. e, and thoo only wi th ~pe<:1 to 
P!I )'IlI"'~ Ihc:n:aRc'l' "",,10. 0 other kind of nOlioe. whether ••• \IOl1 or cOII$.nudl __ •• ,bolt II.: binding on Less"", No p,.,.rn, or (uture 
divisiQII of Lessor's owncnhip OS .0 differenl pmtious or pon:cls of .he Leased Pr('rtth~ shall OptrUlo 10 toll,,!:" Ih. oblig>.iQIIS or 
dim ni>lt the riah~ of t..c.Ke, and 11 ~'s op<rol1o~ IlIAY bo condUilled withoul n:pm 10 any ,"eh division In .h. e'etl' or dClth 
of IIY perMn "",iI led 10 ihUl';" IOYJllies htrcund .... Lc:ucc may ",'y Or Irnder!l\lCh hUI ,i" ro)'llll1l$ 10 Ih •• rali, of devcdcnl or 
dcced""I' es1JltQ. If .. ~ny lilll. 'wo or m!lre pcm\OllS Qrc tflli tlod lo shul-in roYl'lli~ h~ndcr. l.es;ce mall pay or ~d ... SU<!h shut-.n 
royali!!S In :Nch P":n'l1lS elth.,. jolnUy, or scpom!C:ly ill prqpo((ion 10 Ihe i01Crcs1 which .... 10 ow.n~ If 1f'.<cI: 111111: fm or il:JlS 11$ 
In(cn:s' h<1l:Under .n whol. or III PIll1 l.c$s« 1itnil be n:1I""cd or.1I obllg!!tlo", lllCft'lift", on. 10& Wllh I'CO"",,' 10 the 11tIrufl:m:d 
illl...,.l, MIl &111111> ur Ihe In," rCl": 10 $01;,fy suoh obllgntlon. wi,h respect 10 Ih. IllIJISrcrred i nl~1 sh~1I 1101 ofT""l Ih. ri!lhrs of 
1-"""" wi.h ""J>«I 10 ny inlcresl nol so " D",rcned. Ir t.c ..... m" .. r", a rult or und,vided 10ICR:St In all or.O)I I"Il lion orth. t ..... 
Poenti$<'S, Ihe oblilJlltion In p;ty or .ender shul·in 1O),,, hl M""ndct - h .. 1I1,.; divided b«wecn Lessc~and Ihe !r:1I\5fl_ in pruponloll 
10 Ihe nOl QOf(;1gc In!"""1 in ~II ItruI! lhmt hrld by r:t.ch. 



L2. Less ... '1 itS oplion i~ hereby given the righl and power .l.ny lime and frorn lime 10 time OS rteurring righI, ehhor 
before Or Ritt< production. OS 10.11 or nny p"rr ot'lhe u:asal Prenuses nd os 10 any on. or more of the fonn"lio", hereunder, 10 pool, 
eommunilitt or unilflc U.e h:as.hold estill. OIId the minoml OSlO'. covered by Lhi!. 10000c witl. o~"r land. I ... se 01 I ..... es in the 
immedulle ",oinit)' for Ihe production of oil ,tncl 1>"'1, or 'cp!lllIlclr for the producr;on of either, when in Lessee'. judgment il Is 
ne'''''''IlIY or advi!llbl. 10 do ~o. and Irrospcclive of whether .ulhonty similDr to lhi. CXislS with rcspccilO such glheT land, lease or 
lOUd. Likowi .... unitS,previou.J), rormed to inolude fonrunioJU DOl producing on (I ' gns. )'IIay be • ..raMcd 10 exclude sucb non· 
producing fQrtTWlill"s. 1be fo rmlDll ~r refonning of .my unil. p!>Olcd arar Or .OIlIlDUl1ili:tcd 1I ... r 5hull I>c tl<:cornplish"ll by Lessee 
CXC(luti nK and filing of record a de..:lnrolion orSlIeh uniti",Ucn. /lOOling or .oUlffiunll llOllfon rrr "" onnatlol\ which d",lomlion shall 
desoribe the un", pooled 0"'" or eumllluniti7J>d ana Any unil . pooled Q,.,., or conullunili·tt<\ .re IIt:I)' include I.nd upcn whicl1a wen 
ha, then:lcforc b«n romplc:led or upcn which opcraliollS fo r drilling MVC IherelQfo", I>ecn commenced. ProductiQl~ drillinll. 
dcw.:1tcr1ng or reworkint opemtions or 'il Vo'CI1i shut .. jn ror wonl or 0 1namel Bn)lwhl:rC on 11 unit, pooled arm Qr eommunil [letl !l~ 
which include;< all ora pan ortllf5 1.0$. sh~1I be ' .... Ied .~ if il wac production, drillfng. dewatering or reworkinc ope,,"io", Ot a well 
<lru.·in for wnnt of 0 market und.r this I"" ... In lieu of ,ho my.ltico elsewhere herein sp""Jfied, incJudioi hUI·in lI"S royollics. L""", 
$hall reccl~e 'm production from the ullil, pooled .... or c:ommuniti:<cd ""'" royalries onlr on (he pon'on of such prodllClion aliocalcd 
w this lease: ,uch lloenlion ,hoI! be dllIl prop.rlien of lh. unil. poolcd lI!CU or communill1.<:d 0= produclion Ihol lh. 101J1 llumberof 
surfuce ~ covercd by thi, Il:3l;e nnd included in the unit, pooled .rca or communilll<ed ar .. bca~ 10 tho IOllll number of surf"3Ce 
""II:< III 'UGh unil, poolcd II!CII Or communitl:<ed a~ or S,< pn::scribed ill sw:b unl~ pooling or communilizlJlioll .zr....,.n In addilion 
1<1 Iho forq:oing, Less.~ shull have 111. rilhl \Q wUlru; communi.u ... 1'001, or combinellll or onyp~n 0(111 • 1AI.'ICd Premises as 10 one 
or more of Ihe form.lioll3 thcrQund .. with olhe ... ",nds in tho .om. genoml IIC< by entering into • cooperative or unil pion of 
dovelop",cnl or OPCtlltioo npprowd by ooy guvcmm""t111 8U1honty nd. from time '0 Iuru:, \ ir./l like approvolllO modify. chung. ur 
lanni""t. any such phlo or .grccmcnl and, in ueh even!. lI1e I"""'. C(ollditions and proVISiOn' of Ihi3 lease shn. I be deemed modified 
10 conform 10 Ihe lem.s, candillollS. and provislnns o( .""h ~pprolled cooptr.Jtivo or unit plan of d.".loplDcmI or openobQn 1It1d. 
plllllOullllly, 011 drilling and developmenl ""Iui",xn .. "s of Ihi. I • ..., •• ' press or implied, . hull be $lllisfied by COtnpliarllic will1 lh. 
drilling WId dev.lopm.nl ""Iu;,,:m.nts of su<h plwt or alIT"""' •• ', """ this I ... sc oM1I not lermil1l3le or OllPire during Ih. liCe or sUch 
p~U1 or 'gr""mcnl. In .h. """"llhol lh. l eased P",mis01 or ony pall thc='r shull hcrean", be gptmled u·od.r any ,,"ch cooperative 
or unit plun of devci'opmenL or opconion whereby the prOdUlJliQr1 llu!tefram 1$ aUocated 10 di fferent ponioru nf the land covered by 
~ld phm, tl"'" 1110 produolron . lIocolal 10 '''Y pUl,oulur Ir1lCI of land .boll, far Ihe pU","", of com puling the roynltia II) be paid 
harundtr to Lessor, hll regarded lIS bn"rng bC<l1l produced from the particular rro<:l of land to which it is .lIo"mod .nd nollO any olher 
tmel of fond; ~nd Iho roy..lly payments 10 be made h",cundcr 10 Lessor shall be """cd upon production only M so . lloc4ted Lessor 
sh.1I fonn.lly ""p"'" Lessor's consent 10 any pooled '''''. cornmnnilizcd """', C<.Opcr.lll'·C or uoJl pl.n of develojO",enl or operation 
adOpled by Less«· ODd "pprove" by ony go •• mmcntnl"ll"",,i' by uce~ring Iho~rnc upon ""IU(:l.1 of Less .... 

11. Anything in Ihis lease In Ih. "unlrory IlOlwrlhstnndins, les:<ec', obligalions under Ih i~ leaso Ihall be subjecl to nil 
appliCllble I . .... rulcs, l'CJluialiollS .11CI ordors of .IIY II.cvemmt:ntlll Dlilhorilr, I ... ing juriiidiction, including restriclfons on rhe dnlllng 
Dnd prodllQ\ion (If well,. ond ",gulal on of lIIe pri.,. or 1r,tIlSjlll"ation of 0.1, 8i1! or olb .. ""bsm"ce covcn:.l h<:reb)' Whtn clnlling, 
rewOrkingbProduction or othe, ope,",ion< or oblig61iont under th .. Ic~ .• an: pICyentc<.l or dcloled by ~1I<h IlIw., rules, ~lallo"" or 
ordcJS, or y inability 10 oolQin Jlt'CCSSl1ry porndli, ~uipmenl. :services material, wUler. et«u-iclty, fu(':l, :ltC!C!5: 01 cascmcnl.$. or b)' ~n 
IKI ofOod. ,trike, IOCKoul. orOlher industn.1 dJ>lwbo.oce, ac, of ,h. publ;" """"'y, W8t, blcd'll<l •• public nor, lighlening, fi~ SIOrm. 
[loud or" Otht:r AcL of nlltu~ exptol;onJ, gon:nullcmal actiont go\"cmmc:nual dela:f. restraint or tnactlOn. or by £nab tily lO obmill II. 
SoJtisfoClory mnrl«:l for prod",,';on, or 11IIIute of pun:hllStrs or ",,<rim 10 utk. or tr:IlISpOrl ;uch plod.alion. Qr by 1lI\Y other cause, 
whetheroflhe kind sp<t,ucaJly ,",umoruled obo' C or orh<nyise. which i, nOI ""solUlbly within conLroI of lA:$su. O,ls leasc .hall nol 
lenni""lo Ixcausc of uch pTllvon.ion or dolBY. nd. 01 Lesscc· .. oplion, tho p<riod of l uch Jl",vcnlion or dcJ~y wit be , ddal to the 
lono hc:reor. Lessee 'Shall nOI be U'lble for btCIICth of any provi~ian or imphal eO'"""nlS of this I ...... whcn drilling, production, or 
o'her opCflIticnseIC'. prevenled or dtl~ycd. 

14. , n iii OOlion hall be inilialed by Lo."" for dom:!gcs, fnrfoirurc or .. n.cllnt;"n with respct, 10'ny bmoh or d.filul. 
b~ ICS$OC hl!mJndc:r. for. periud of al l"",! 9Q d:lys ..ncr Lessor h ... giVCll Lessee written nul",. fully d"""rihinll. lI1< brt:teb or deliluh, 
.nd 'hllt\ only if Less"" fai" to """.dy the bn:oeh Or def.ull with.. uob tim" period. In Ibe ""ent the "",ncr i. lilig.,,,d ond !here i. 'I 
fi.n!Jlldici.1 delcrrnintllion Ihru. . breach or d.fnull has =rrOO. thi~ 1"$. ,h.1I nol be forfcilcd or cnQCclled in whol. or in JIlU\ unlt:SS 
Lessee is gi"co 0 (<a$On.blc tirno .ncr ... rd Judic:i~1 dClmrru""ion 10 ",,,,edy ,h. b .... ch order. .1. and IIS~ce f.ils \Q do SO. 

IS. L<:ssur hefcl!~ w."""tSund ~gTtCS 10 defend the tide 10 Ihe leASed Pmllise:., and. !V..,.'~r lho L= ,hall hove lhe 
ri~hl "I . 1IY Urne lo,cdcem ror Lessor, by pnymcnr •• ny ntongog,,", m.,", or other Ii"", en II,. Leased Prcmi$e • in the ""enl ordefaul, 
of poymcnl by !.<Mor lind be 5ubrog'"cd I~ the ngh" ul' lh. holder Ihl'Tt<lf, . nd tho under:ligned Lessot'S. ror Ihc:msolvos and lbeir 
hcirs, 5UC<<5SClS and tlSSigU5. hereby surrender one! ~= all right of dow... nd bomcsu:.d in 'he U:o,ro Premises described herein, 
insof,.,. ilS .<Bid righl of dower ond hom"'«Id may in :ony ",oy ,ffO:I the purpo~es for which fhi lew e is ""'de, '" "",iled betein. If 
Lessee n:dec:rm any $1I~h Ii"", Lcm:~ mAy rceo"er ony >.mounl expended OUI of 1-=o, royalties or shw·in 1Oy.\lries, 

16. Should hny anQ. o[ m~re ofrl •• parties hcrcinaho'. nwned as Lessor fai l 10 ",,,CUle 1111:1 I ... ",. il ~U n""crlb.le» b. 
bindlns "PC" 011 .""h pallies wbo do eX""Ull> it .. L"""r. The word "Lessor." as used in this lcase. . h,1I meon ony one or ml)fo or.U 
ofllle P.'IrIIN who cxo:ulc !hi5 1""'0 IS Lessor. Alllhc provision< of .his lcase . hull be bioding on rhe hd15, "'='IOIS and uslans of 
lcs>or And L= 

17. Thl.! I .... mll)'. nt lllSSEE'l OJ'libn, bc "'Icodal 'il$ 11).11 or pall of lh. lllnds covCTcd hereby ror llfIoddhlo .. 1 pnmary 
lerm or11IREE 0) yews corruncndl18 on thudDle tb31 the !.",.. "'Quid h4vo expired bul ro .. 1hc OlCI<n<ion. LESSEE muy ",,=iJ. itS 
optfon by I'.yins or lendoring 10 LESSOR un ",,,,,,,,,ion p;lymcnl equal 10 the lrutflll bonus pay"'''''' per net minenil.,,,,, rot the I.nd 
Ih"" co\'oral by tb. ""tension I ........ SI.Ild bonUl'O be paid or Icnde,.d in 'he SlIme manner 35 provided [n Par.)gr.lph numbered rour 
h .. !Wr with regard 10 ,he p:rymml ~r . huI· in ro) .t lr~. If LESSEE ... creisel IIUs oplion, tl.e primary Il:JIn of \hi. I .... sholl be 
:tmonded froID a HREE (3) ynr prim:ity term 10 n SIX (6) Y .... primary 10M. "1I1mns. provi.ion. one! condition. oflhe tOOl:,esludl 
rrrn l;n in full folte tid err .. I, LESSEE's eption 10 lend said leo.s< shalltAl'lre upcn u.e • ..,;"'lIon orthe prihIJI!)' tmll ol'5I1id 
lease. 

IN WITNESS WHEREOF, this instrument is executed as of the date first above written 

x 

x 

ACK.'\'OWLEDGMENT -INDIVIDUAL 

STATEOF _______________________________ ,l§ 

COUNTY OF 1 

The foregoing instrument was acknowledged before me this ___ day of _ ___________ ~ 2012, 

~ --------------------------------------------.-------------------

Witness my hand and official seal. 

My Commission Expires 

Notary Public 

(END EXHIBIT "B") 
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A~chedtoandmadepanof _________________________________________________________________________ __ 

I. GENERAL PROVISIONS 

IF THE PARTIES FAIL TO SELECf EITIlER ONE OF COMPETING "ALTERNATIVE" PROVIS[ONS, OR SELECT ALL THE 

COMPETING " ALTERNATIVE" PROVISIONS, ALTERNATIVE I IN EACH SUCH INSTANCE SHALL BE DEEMED TO HAVE 

BEEN ADOPTED BY THE PARTIES AS A RESULT OF ANY SUCH O.vJISSION OR DUPLICATE NOTATION. 

IN THE EVENT THAT ANY "OPTIONAL" PROVIS[ON OF THIS ACCOUNTING PROCEDURE [S NOT ADOPTED BY THE 

PARTIES TO THE AGREEMENT BY A TYPED, PRINTED OR HANDWRITTEN INDICATION, SUCH PROVISION SHALL NOT 

FORM A PART OF THIS ACCOUNTING PROCEDURE, AND NO INFERENCE SHALL BE MADE CONCERNING THE INTENT 

OF THE PARTIES IN SUCH EVENT_ 

I. DEFINITIONS 

19 All terms used in this Accounting Procedure shall have the following meaning. unless otherwise expressly defined in the Agreement: 

10 
21 "Affiliate" means for a person, another person that controls, is controlled by, or is under common control with that person. In this 

12 deftnition, (a) control means the ownership by one person, directly or indirectly, of more than fifty percent (50%) of the voting securities 

23 of a corporation or, for other peT5ons, the equivalent ownershlp interest (such as partnership interests). and (b) "person" means an 

24 individual, corporation, partnersrup, mJst. estate) unincorporated organization, association, or other legal entiLy. 

25 
26 "Agreement" means the operating agrrement, rarmout agreement, or other contract behveen the Parties to which this Accounting 

2" Procedure is attached. 

28 
29 "Controllable Material" means Material that, at the time of acquisition or disposition by the Joint Account, as applicable, is so classificd 

]0 in the Material Classification Manual most recently recommended by the Council of Petroleum Accountants Societies (COPAS) 

31 
J2 UEqualized Freight" means the procedure of charging lI<lI1sportatiO[l cost to the Joint Account based upon the distance from the nearest 

33 Railway Receiving Point to the property 

14 
)5 "'Excluded Amount" means a specified excluded truCking amount most recently recommended by COPAS. 

]6 

n "Field Office'" means a structure, or portion of a strucru~, wh~ther a temporary or permanen.t installation. the primary function of which is 

38 to directly serve daily operation and maintenance activities of the Joint Property and which serves as a staging area for directly chargeable 

Jq field pe~onneL 

4(j 

41 '"'First Level Supervision" means those employees whose primary function in Joint Operations is Ule direct oversigbt of the Operator's 

42 field employees and/or contract Jabor directly employed On-sitt! in a fidd operating capacity. First Level Supervision functions may 

43 include, but are not limited. [0: 

44 

45 

46 

47 

48 

49 

50 

51 

12 

53 

54 

55 

56 

17 

18 

S9 

60 

Responsibility for field employees and contract labor engaged in activities that can include field operations, maintenance, 

consttuction., weJl remedial work, equipment movement and drilling 

Responsibility for day-ta-daY direct OYeJSight or rig operations 

Responsibility for day-to-day direct oversigbt of construction operations 

Coordination of job priorities and approval of work procedures 

Responsibility for optimal resoW'ce utilization (equipment. Materials, PCniOIUlel) 

Responsibility for meeting production and field operating expense targets 

Representation of the Parties in local matters involving community, vendors, regulatory agents and landowne~> as an incidental 

part of the supervisor's operating responsibilities 

Responsibility for all emergency responses with field staff 

Responsibility for implementing safety and environmental practices 

Responsibility for field adherence to company policy 

Responsibility for employment decisions and pcrfonnazce <lpprnisals for field personnel 

Oversight of sub-groups for fieJd functions such as electrical, safety, environmental, telecommunications, which may have group 

or leam leaders. 

6J uJoint Account" means the account showing the charges paid and credits received in the conduct of the Joint Operations that are to be 

62 shared by the Parties, but does not include proceeds attributable 10 hydrocarbons and by-produelll produced under the Agreement. 

63 
64 ·'Jaint Operations!! means all operations necessary or proper for the exploration, appraisal, development, production., protection, 

6S maintenance, repair, abandonmenl, and restoration of the Joint Property. 

66 
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"Joint Pr'opertytt means the real and personal property subject to the Agreement. 

COPAS 2005 Accounting Procedure 
Recommended by COPAS, lnc. 

"'Laws" means any lAWS, rutC$, regulutlOnsl decrees, and onJ~ of the United States of America or any state thereof and all oUter 

governmental bodies) Igcnch:s, and oth~ Ulhorities: having jurisdiction over or affecting the provisions contained in or the transactions 
contemplated by the Ag«:cmcnt Qf .he Paltie:s and their opc!rations, whether such laws now exist or are hereafter amended, enacted, 

promulgated or issued. 

"i\1aterial" means pe~onal property7 equipment, supplies, or consumables acqulred or he1d for use by the Ioint Property. 

10 hNon-Operaton" means the Parties to the Agret:mcnt other than the Operator. 
II 

12 " Off,hore 1'.011111",," nI....,. platfonns, surface and subs", development and pmducliou 5~lcm .. II1Id other >UPPOrll}'$lCnIS such as oil and 

13 &1I.S hnndlin.ll fneili 08, lioing quarters, offices, shops, cranes, electrical supply equipment nnd system<, fuol ll11d wnlor Storage and piping, 

t ~ hclipOn. nt\rinc: docl:in,g inslallations, corrunumcation facilities, navigation aid't nnd odlet similar I3cilitics necessary in the conduct of 
IS offshore operations, all of which are located offshore 

16 

17 "Off-site" means any location that is not comidered On-site as defined in this Accounting Procedure. 

18 

19 "On-site" means on the Joint Property when in direct conduct of loint Operations. The term "On-site" shall also include that portion of 

20 Offshore Facilities, Shore Base Facilities, fabrication yards, and staging areas from which Join1 Operations are conducted, OT other 

21 racilities that directly control equipment on the loint Property, regardless of whether such facilities arc owned by the Joint Account. 

22 

23 "Operator" means the Party designated pUr.iuant to the Agreement to conduct the Joint Operations. 

24 

2S '~Partie5" means legal entities signatory to the Agreement OT their successors and assigns. Parties shall be referred to individually as 

26 "Party." 

27 

28 ~~Partjcipating Interest" means the percentage of the costs and risks of conducting an operation under the Agreement that a Party agrees, 

29 or is otherwise obligated, to pay and bear. 

JO 

.11 "Participating Party" means a Party that appruve<j a proposed operation or otherwise agrees, or becomes liable, 10 pay and bear a share of 

12 the coslS and risks of conducting an operation under the Agreement 

J3 

14 "Personal Expenses'! means reimbursed costs for trave1 and temporory living expenses. 

JS 

36 "Railway Receiving Point" means the railhead nearest the loint Property for which freight rales are pUblished, even though an actual 

17 railhead may not exist 

38 

39 "Snore Basc FaciliU6" means onshore support faciHlies that during Joint Operations provide such services to the Joint Property as a 

40 receiving and transshipment point for Materials; debarkation point for drilliog and production personnel and services; communication, 

41 scheduHng and dispatching center, and otherassocialcd functions serving the Joint Propeny. 

42 

43 "Supply Store" means a recognized source or common stock point for a given Malena! item. 

44 

45 "Tecbnical Services" mdlRS lnrvicd providing specific CngUltering. geoscie.n..:.e) Of othtr ptofdSlona1 skiUs, such as those perfonned by 

~6 engineers, geologist.<, g<cph~i~b'U, ,td locl .. ",an •. ,cquln:d ,a hnnill" specific ~p<:rnUng condi,ions and problems for Ihe benefit of Joint 

47 Operations; provided, however, Tooltn co l Servioes sholl no, inch'rIc Iho<c runction.. $p<eir"'Dlly identified as overhead under the second 

<Ill paragraph of the introducllon Of r:cllnn III (O»CtiretJJ/). Technic.1 Services ""'y be provided by the Operator, Operator's Affiliate, Non-

-49 Operator, Non-Operator Affitiatl!s, and/or third parties. 

SO 

51 2. STATEMENTS AND BILLINGS 

52 

53 'I1,c Op""lor .""11 biU NQIl.()pemIO.IS 00 or ""rOle the las, dny or lire month ror thdr proponionole s/W'O of 'he Joinl Account for the 
54 p"",.,H.g l1Iontl,. uch bill$ shall be """""!ponied by 91" <lnonfs !h;Jt identify lbe AFE (ou,hority for oxpclldilUr\l). least or fucility, and all 

55 oh,''lICS bnd orcdil. lIUl1lf11.rized by aPPlOpria'U calOflodC$ or InvcSlmonl "nd e.'<PeJlilc. ConltOUnble Mn!crlnl sh,lI be separn'ely identified 
'6 and fully described In ttJlIl, or al Iho Opcrnlof'. optioll, COntrollable MUlc".1 may be sumTMrizcd by major MaleriAl c las.ificalions. 

'7 Inlong\ble drilting "<)$IS, audil adjustment.., "lid u/lU$UllI cI1aq:es and cn:dil.l1\""" be sep:!r.l1 .• ly3nd cleony Idenrifitd. 
J8 

'9 Tt,. Opo",lor .. my mJlkc ",>;'JlIlIblc 10 on-Ope .. ta", . ny SWI.",enlS and blllil required under Section 1.2.ndIof i!<I!io~"",.,.,. 

60 oMJ.ll<J>_wlJ.iJ Ih~NI~) via """,ii, .I«tronic d.m 'nttn:hnngc, int.:mct wc:b$ilcs or od,.". rquI\-:tJenl i!le<:,ronlo nKdi>. in lieu of pill' or 

61 cop·ierl. The OI'O;.ltor t hoU provide lbo on.QpcmlOlS [11S1(1I",io", and ""Y n ...... ry inR",mnion 10 ntet:$!:tnd '"".lvc theSIn'cn,en!S and 

62 bolls williin Ihe rimcfnun", illCC1ficd h..-reiu. A statcmcn' or billing sIlIIlI be dtt:mcd OS deli_cd IWcnI)'-folif (24) houl'!! (oxolulli,,, of 

63 \YCGkcnd~ ru>d holidays) i1IlI:r the Opcr.J.lor nolifif:.Slh. , on·Opcmtor thn! Ihc~tD,=cnl or billing Is", nobl. "nlhe website .ndlor =r vi. 
64 CnulI' or .I""uonie cb.1n inu,,,,hnnge tmllslDission. 12ch on·Opcnllor iudividwtlly ~hon oloct 10 n:ceive SIIllotnCtllS ""d bDling.1 

65 cl'ClTonicJ> lly, ,e e .. l1obl" f'rom Ihe Opl:mlor, or requCSI p~pcr COp ICS. Suob el."""otl may 110 chongi'd UjIOn misty (30) do~ prior wrilltn 

66 notice to the Operator. 
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3. ADVANCES A.lIID PAYMENTS BY THE PARTIES 

A. Unless otherNise provided for in (he Agreement, the Operator may require (he Non-Operators to advanct: their share o(lhe estimated 

ca,h outlay for the ,ucceeding month's operations within fifteen (15) days after receipt of the advance request or by the first day of 

the month for which the advance is required, whichever is later. The Opc:rator shall adjust ~ach monthly bLtling to reflect advanc~s 

received from the Non..()perntolS for such month. [f a refund is due, the Operator shall apply the amount to be refunded to the 

subsequent month's biIJing or advance, unJess the Non-Operator sends the Operntor a written request for a cash refund The Operator 

shall remit the ",fund to the Non-Operator within fifteen (15) da}~ o[receipt of,uch wrinen roquest 

8 , !i:t~eptas provided below, each Party shall pay il5 proponionate share of all bills in full within thirty (30) ~ days ofrecei£} 

payment is not made within such time, the unpaid balance shall bear interest compounded monthly at the prime rate published by the 

WuJl Street Journal on the first day of each month the payment is delinquent, plus t:hrt:c percent (3%), per annwn, or the maximum 

contract relle pennitted by the applicable usury Laws governing the Joint Property. whichever is the lesser, plus attorney's fees, court 

costs, and other costs in connection with the collection of llITpaid amOunts. If the Wall Street Journal ceases to be poblished or 

discontinues publishing a prime rate, the unpaid balance shall bear interest compounded monthly at the prime rate published by the 

Federal Reserve plus three percent (3%), per annwn. Interest shall begin accruing on the tirst day of the month in which the payment 

was due. Payment shall not be reduced or delayed as s result of inquiries or anlicipated credits unless the Operator has agreed. 

Notwithstanding the foregoing, the Non-Opt;rator may reduce payment, provided it furnishes dOCllmentation and explanation [0 the 

Operalor at tht: Lime payment is made, [0 the extent such reduction is caused by: 

(1) being billed at an incorrect working interest or Participating Interest that is higher than such Non~Operntor's actual wIJrking 

interest or Participating Jnterest, as applicable; or 

(2) being billed for a project or AFE requiring approval of the Pal1ies under the Agreement that the Non-OperatoT has not approved 

or is not otherwise obligated to pay under the Agreement; OT 

(3) being billed for a propert} in which the Non.Operator no longer owns a working interest. provided the Non-Operator has 

furnished the Operator a copy of the recorded assignment or letter in-lieu, Notwithstanding the foregoing. the Non-Operator 

shall remain responsible for paying bills attributable (0 the interest it sold Or transferred for any bills rendered during the thirty 

(30) day period following the Operator' s receipt of such wrirten notice; or 

(4) charges oUl5ide the adjustmenl period, as provided in Section L4 (Adjustments) . 

4. ADJUSTMESTS 

A. Potmcnt of .ny .ruch bills shall not prejudit-e the nghl or .ny Pany tu pnltOSI llr C(Wl$tlon m COITCCtncS$ met"'!; however. oil bnls 

and SUlt"ments. Including pa)'Oul , ,,.unnoms. n:tld01ed during nny wendar Y"iU Jhnll cO"<lh,.;vclybc prcollmed to be tN" ~"d COITCCI • 

with .... pceI only 10 expendilUfIOS, oftcr .W.,nly-rour l24) nl\lnln.. fol\o\\ in;! the end of ""y S\leb calendar yea,. 'lntt:>S within said 

pcriOO • Party blkcs <p«;lIie det.iled wnUCa ex.opLion Ihen:lo moklng • claim lor .dJUSll"""" The Oponto, ~hnll provfde • teSpCn. .. 
to .11 wrilten """""lIOns. ",hed,,:. er nOI cnnlnlned in lln audit ",part, within the timt periods prcsc:n'bcd in tction IS (E¥fKlufilU~ 
Audia). 

B. AU adjustments initiated by d,e Operator. e.oept 100 •• dcscnbctl in items (I) through (4) of lbis Section 1.4.B, are limited to the 

twenty-four (24) month period following til. alll of the ""tondor )'\l.r in which the original charge appeared or should have appeared 

on the Operator' s Joint Account statement or ~)OU\ statenu:nl Acljustments that may be made beyond the twenty-four (24) month 

period are limited to adjustmenls resulting from dle fol1()wing: 

(l) a physical inventory ofControl1able Material as provided for in Section V (lnw::ntorIes a/Confrollable MateriIJ/), or 

(2) an of[,\etting entry (whether in whole or in part) thal is the direct resulL of a specific joinl inlerest audit exceplion granted by the 

Opt:rntoT relating to anotherpropt:rty, or 

(3) a govemmenv'regulatory audit, or 

(4) a working interest ownership or Participating 11)terest adjustment 

S. EXPENDITURE AUDITS 

A, A on·Op~rnt.or. I.pon wrillcn oodc:e.to lhe OJlCTutor !lad all other Non·Opt"mtors, shaU have the right to audit the Operator's 

,<counts ond "",onU "'LltlllS to tho Joint Acconn! within Ihe twcnty-t'our(24) month period following the end of such calendar year in 

which JUIlh bill WlU . cn~crcd; haweyer. <onuucting n nudit 'lmll DU! oXlend the tim. for the taking of written exception to and the 

odj"'lmen! of .,wunls :IS provided (or in S.x:lron 1.'1 (Adjul"".nu~ Any Porty IMt !! subja:1 10 1'.~'Out ~oununll u.Klor the 
g=meol . h:tll ImYe [he righl to alldit rhe nccv"nts QntI lUonls or the Party .t$p<lnsiblc for I'fopanng the p0Y""t •. lOtem= or of 

the Patty fi.miahing lnfonn. liu. 10 the Pany resvo"'iblc for p~ng pn)'I>Ut ,tnlomelllS. Audilli of 1IiI)0111 oc:cou/ll$ ""'Y include lh. 

,olumes of h)droorultons produ<ed ond suvw and proceeds "",dved ror such h)>dtOCllI'Ixms lIS Illey pnll1in 10 P")IlUi IICcountinll 

""Iuillld uRd", dlol\!!l"'''''C'''_ U" I..,. othclWlSC provided in the Aen:cm,,"~ Dudi .. of. payout aCCQullt.1m1l be condllCu:d within the 

twenty-IOu, (24) '"00111 porlo<l rollu"in~ the c",d or lh. c \endar)'<Ul' i. whiCh the P:»I>UlSUltcmon, w""",ndercd. 

Where there are two Dr more Non-Operators, lite Non-Operators shall make every reasonable effort to conduct a joint audit in a 

manner that will result in a minimum of inconvenience to the Operator The Operator shall bear no portion of the Non-Operator.;' 

audit cost incurred under this paragraph unless agreed to by the Opern.tor. The audits shall not be conducted more than once each year 

without prior approval of tht:: Operator, cxcept upon the resignation or removal of the Operator, and shall be made at the expcm.se of 
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10 

lJ 

12 

13 

14 

15 

16 

those Non..()perncors approving such audit. 

The Non-Operalor leading the nudit (hereinafter "lead audit company") sholl ; .. ue Ihe a"dh report within ninety (90) days after 

completion of the audit testing and analysis; however. the ninety (90) day time prnod .holl aol "",end the twenty-four (24) month 

requirement ror taking specific detaiJed written exception as required in SeedQo 1.'1.A (AdjuJlme/IU) above. All claims shall be 

supported with sufficient documentation 

A timdy r.ltd wri,um Cltccpt on Qr ~udJl repott containing wriuon exceptions (h=inufter "wrinen ""eepllons'") shall, with r"'Pllel to 

the claims mode tJ\c",in, preclude the OPO:1'OIO' from lL<setting • statute of linohntioM der"""" oe:un>l sueh claims. and the Opo:mtor 

hereby w"lveo; i" figh. to ",!Crt "Y stalllte of limitation, def."" •• ~.insl su,h ol.ilO, for to long as any Non·Operuor .:onrinueo 10 

comply with Ihe d"""lina for ,,,,.,Iving .. eCJllio •• ~ plovlded !n uu. Accounting Proced\lle. If Ibc on·Operulo" f.il Ul comply witl. 

the ll<klitiol\lll delldliDC~ in Seclion !.S.B or !.S.C, Ih. Opcr.\u,,·. waiver of its rights "' assell ~ S14lut. of limi~tions dolCn"" .goillSt 

tl •• claims broughl by !h. ·on·Opo"!lo!S .tooll I.ps<!, nnd ~uch ei8JJn< s1m" Ihen be ,ubject to the 'ppii""ble 5!llrute of limit,tio"", 

p"'Vldt<! that suoh w",yer _IIolillOt lopse in the eventlh.t Ihe OpcrolUr h .. runt<! to cOlnply ",ith !he deadlines in Section 1's.B Or 

'-S.C. 

17 B_ Tbe Operator shall provide a written response to all exceptions in an audit report within one hundred eighty (180) days after Operator 

18 

19 

20 

21 

n 
2~ 

25 

16 

21 

28 

29 

10 

JI 
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receives such report. Denied exceptions should be accompanied by a substantive response If the Operator fails to provide substantive 

response to an exception within thiS one hundred eighty (180) day period, the Operator wiH owe interesl on that exception or portion 

thereof, if ultImately grnnted. from the date it received the audit report. [nterest shall be calculated tlSing4he-ft3~-t~ 

Ie-!! 01..WJ~ /lQnIli':r./.t-btllto>-P"'!~I" as 1n""~1 ~~rn~rundcd rnnthly at lb. rrilll< I"t~bli.hed ~ the W.II S=~~~I~ 
~b~U'iblcY Ql )'TIl' meg"'1:' "ft'di~l~t If 1'~~:~~en~JII~~ .. ~"'t.~~Ur~!Jt'1i1ffi'''''''s'f~ <:ou~I~. I!~':i~lIr'';:~onr~ 
\!'fr.e!i?~\fun r.runpo,ru.mu~'fi°lrth<: rWf.h'St~i1o.;m;.rc~IIS~~uhli~;113{dl~"nunucs !Nh\..hlng;:.l.;;I1~ ~IC. (I •• ,,~I!l 
~~I:~ ~Wll;{" :~:,r:"i"':l:.'lif:gr~ tfr:y~~rlrc t::':'.ftlrr.:':",~rf,cg p\)11lelll {.,~·duc. cr:l Ck""" plun reo pc 0'11 (l .j p<t .n 1\. 

C The lcud aUllil company ,Iurn t.ply 10 the Op""'tl)r's ""!'DIISC '0 un audit rq>ott wlthon nmet)' (90) ""!4 of nlCC!pt, and tllC Opcrulor 

shall reply'" the lead ""dil eompnny' rollow·up rcspon~e wlth!n rtinety (90) day.; af '''''''pI: provided, howey«, """h NQn.()pcmlor 

sholl ""lit the right 10 represe," itoolf ifil d~g[ees witl. the I""d audit ""mp'.IllY' positian or believes the Jeud auril. company Is nC>! 
alk<tunlcly futfillin!: 1$ duti",. Unl ... othctwii. pro,>ld«l (0' in S.:crjan I.S.E, If tho Opet~IOr foils to pm"lI!o ,ub.t.IIMe r .. po",", 

to an .. ocpti"" within tlus nln~ (90) day period, Ute Opcr.ttor will owe inlerest au IhIlI exception or penlorl thereof. if ultimlltely 
Il'1\nled, from the dMe tt TOCci,'ed the audit 1tJ'011 In«...,.1 ~holl be cul.culnted .,ins the rotc sCllorth in Seelion 1,1.13 (Ad,,,,,",,, WId 

Payments by the Parties). 

D, Ii any Pan)' r"ls to mm Ihe dcntllines In Secti"", r.s.B or !.S.C '" if o"y udil Issu ... ro ou~jtand~1I8 fino.., (15) monw aner 
OpcmtQr reedv .. the Budil repon, 110. Opc:mtor or an ' Non-Opcrnlor partieip3o.n& in the audit has the riJlbt 10 call. resolution 

m <ting ... seL forrh 1n thi. Secuon 1.s.0 or it mlly invoke the dispute ,esolullon proc<durts included 1n 0,. AK"",mcDt. if ppu..,blc. 

The ltl""ling \\,.11 ",quJ", One monllt's wrilt"" notiee tn the Oparowr ond all Non-Opcmtors ponlc,pobng in tho .,,"iL The metring 

sh.1I be held . t the O,,"-oltor'S office or mulUnll,y ~ll...,<d IOC~llon,.nd Irall be OUO.uh.'C1 by repll:$<lntuth'''' of the !':Inks with 

aulhority 10 -.Iye such oUIIIO""ln& i<<u ... Iuly PM)' who lUib to 'tttend the n:solutiOn urt>..'liu8 shall be bound by ony n:solution 

r""ebOO 01 Ihe. med,ng. The Ic'Ud oudil camp.oy will trutke good foilh drum to eoordln..to the ~nsc lIAd pas lions of the 

Non·Op''''tor pattio.pnnts throughou. the re,olution proc:css: howe",,", =h N"n-Opo:ruror "'"'II hoye Ihe ri~ht to represent itSclf. 

Auellde., will mok good r.rth .rrOltS to '"",,Ivc Dullllundins ,,1Itles,..oo """h p"rt)I will he ""luired to prClllllu.bsiantivc infonnolio'lt 
suppening .Is ",,';II0D. A ...... Iulion "",<linl: may be held OS often as ogr=l (0 by the Potties. I~ unn:s<Jh'1:d 0\ one m<:eIing moy 
be discussed at subsequent meetings until ~ch such issue is resolVed. 

I f me Agreement contains no dispute resolution pmcedures and the audit issues cannot be reoolved by negotiation, the dispute shall 

be submitted to medialion 1n such event, promptly following one Party's written request for mediation, the Parties to the dispute 

shall choose a mutuaJly acceptabJ~ mediator and share the costs of mediation st!rvices equally_ The Parties shaH each have present 

at the mediation at least one individual who has th~ aulbority to settle the disputt:. The Panics shall make reasonable efforts to 

ensure that the mediation commences within sixty (60) days of the date of the mediation request. Notwithstanding the above, any 

Patty may file a lawsuit or complaint <I> iflhe P.utir:s arc untrbl¢ ' .ncr n:asontrblc effotis,to comrnenoo rrrcUrBlIOn IVllhUl ."Iy (60) 

days of the date of the mediation requCSi, (2) for smute of limi13tiollS rt.s<m., or (3) 10 l«l< • proliminory injunction 01 olller 

provisional Judicial relief, if in it, sale Judsmdlt an injuncllon Or nth • .,. plOvisto""l reUcfis n~ry to u..,ld i=puruble damalle or 

to pr""crve the status quo. Despite suoh attion, Ilt. Patties . bnU eonlinue 10 try 10 """I, ... the dispute by medi.lion. 

E. 0 (Optionfll Protlis;on - Forfeilure Penalties) 

/folilfH/lM"()fil't'iJld<'.-jall-rg. ..... "Hltt!-tl."dli ...... ~~ty-un' "'~_fIl/(l~NI"' ....... ~I-4JJ~.~-I},t.. • ."".. 

O"."""'~"~IIrIIH!M-fI.,.r<t .... folw..4~<..,IIH-<J/ 11w-lI. "bRa," res""""",,, ,Jj-IIr.,...OfI""'J "(lI~ ... o.;/-'- flJ ~d"'-butt 
""'M", .. w-hY.lhL ... Voo-OpcmtfJlO4-!fIIfl'-(}iJ'!ft'IiN'-fiJI/HO_r-rh ... d!lddIl'I~ SA"IQo-M . .Jl.moM, {llfJ'-"'tff(J/ 1 .... \·ct!plilJ#lHIr"r 

.. "",,{j~"'-4}""'UIf)""""hl,..-'-I-/7'mi"'folloVfln~pHJfI"' ___ .~ ""~fIk>fo4H ....... bJI""II .... ,.,..,*,.", 

tJ/-Ilt ,'WHt-()pml/I)M,- wIofflllc.,..y,."'H'''' .UII-M~ __ lo-~U_""8'/IJI .. >d bY-IM.()".."f/JMj,l/l-otfjIlS""""iHh"II-1Je-.moJ", 

'~iM8Wt iR1e1 e!Jt, t6 f~e Joint ,4eeef#m 

6. APPROVAL BY PARTIES 

A. GENERAL MATIERS 

Where an approval or other agm;rnenl of the Parties or Non-Operators is expressly required under other Sections of this Accounting 

Procedure and lithe Agreement to which this Accounting Procedure is attached contains no contrary provisions in regard thereto, the 
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Operator shall notiIY all Non-Operato", of the Opemlor's proposal and the agreement or approval of a majority in inlerest of the 

Non-Operalors shall be controlling on all Non-Operata". 

This Section I.6.A applies to specific situations of limited duration where a Party proposes to change the accounting for charges from 

that prescribed in this Accounting Procedure. This provision does not apply to amendments lo this Accounting Procedure, which arc 

covered by Section 1.6.B. 

B. A;\1ENDMENTS 

1Q (f the Agreement to which this Accounting Procedure is attached contains no contrary provisions in regard thereto, this Accounting 

11 Procedure can be amended by an affinnative vote of Fiftv Percent (~) or more Parties] one ef'l/hieh is the Qpeftll8F, 

12 b.,ing .semhi.cd .. """0& inl"""t"ral least pe.., ... ! L==%), which approva' shall be binding on all Parties, 

13 provided, however, approval of at least one (I) Non-Operator shall he required. 

14 

IS C. AFFILI A TES 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

For lhe purpose of administering the voting procedures of Sections 1.6.A and 1.6.8, if Parties to this Agreement are Affiliates of each 

other~ thl.'Tl such Affiliates shall be combined and treatl!d as a single Party having the combined worklng interest or Participating 

[merest of such Affiliates. 

For the purposes of administering tht: voting procedures in Section I.6.A, if a Non-Operator is an Affiliate of the OperamT, votes 

under Section 1.6.A shaH require the majority in interest of the ~on-Operator(s) after excluding the interest of the Operator's 

Affiliate. 

II. DIRECT CHARGES 

27 The Operalor shall ebaIge lbe Joinl Account with the following items: 

28 

29 1. RENTALS AND ROYALTIES 

30 

,1 Lease rentals and royalties paid by lb. Opemtor, on behalf of all Parties, for the Joinl Operations. 

32 

lJ 2. LABOR 

34 

35 A Salaries and wages, including incentive compensation programs as set tbrth in COPAS ~Fl-3,] ("Chargeability of Incentive 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

4~ 

511 

51 

52 

53 

54 

55 

56 

57 

58 

Compensation PmgrdlTlS"). for: 

(I) Operator's field employees dire<;tly employed On-site in Ihe conduct of Joinl Operations, 

(2) Operator's employees directly employed on Shore Base Facilities, Offshore Facilities, or other facilities serving: tbe loint 

Property if such costs are not cbarged under Section 1I.6 (F:qu;pmenl and Facilities Furnished by Operator) or are nol a 

function covered under Seetion III (Overhead), 

(3) Operator's employees providing firsl Level Supervision, 

(41 Operator's employees providing On·sile Technical Services for the loint Property if such charges arc excluded from the 

overhead rates in Section m (Overhead), 

(5) Operntor's employees -providing Off-site Technical Services for the Joint Property if such charges are excludoo from !.he 

overhead rate. in Section III (Overhead). 

Charges for the Operator's employees identHied in Section 1I.2.A may be made based on 1he employee's actual salaries and wages, 

or in lieu thereof, a day idte representing the Operator's a\feragc salaries and wages of the employee's specific job category. 

Charges for personnel chargeable under this Section lI.l.A who are foreign nationals shall not exceed. comparable compensation paid 

to an equjvalent U.S. employee pursuant to this Section 11.2, unless otherwise approved by the Parties pursuant to Seclion 

L6.A (General MaUers). 

59 B. Operator's cost of holiday, vacation, sickness, and disability benefits, and other customary aUo" IH!OS p;iJd 1<) bnploytc:5 whOll<: 

60 

61 

62 

63 

64 

salaries and wages are chargeable to the Joint Account under Section Il.2.A, excluding sevcrnQCc. 'P')1T1CI\!S or o~cr termimuJon 

allowance.,IiO, Such costs under this Section 1I.2.B may be charged on a "when and as-paid basis" Or by II...pcrtentage .. ~ml:nt'· 00 the 

amount of salarie..'i and wages chargeable to the Joint Account under Section 1l.2.A. If percentage assessmem is used, the rale shall 

be based on the Operator's oosi experience. 

65 C. Expenditures or contributions made pursuant to asse$smenls imposed by governmental authority that are applicable to costs 

66 cbargeable to the Joint Account under Sections 1l.2.A and B. 

COPYRlGHT© 2005 by Council of Petroleum AccouotamS Societies, Inc. (COPAS) 

5 



o COPAS 2005 Accounting Procedu", 
Recommended by COPAS, Inc. 

copas 

o Personal Expenses of personnel whose salaries and wages are chargeable to the Joint Account under Section If.2.A when the 

exp~nses arc iocurred in connection with directly chargeable activities. 

E. Reasonable relocahon costs incurred in transferring to the Joinl Property personnel whose salaries and wages are chargeable to the 

Joint Account under Section LI.2.A. NOhvithstanding the foregoing, relocation costs that result from reorganization or merger of a 

Party, or thal are for the primary benefit of the Operator, shall [lot be chargeable Lo lhe Joint Account. Extraordinary relocation 

costs, such as those incurred as a result of tnmsfers from remote locations, such as Alaska or overseas. shall not be charged to the 

Joint Account unless approved by the Panies pursuant to SectIon \6.A (General Matters) 

10 F Training ~ as ,!,oeilied In COPAS Mfl-35 ("Charging orTrulmng Co.1:I to lh~ Juinl Accounlff) lOr perronnet whOSe .. bries!Uld 

II 

12 

13 

1·1 

15 

woges are ch!llJlt.bl. undar Soclion 1I.2.A. Thi. tr:Ii~ otwg. ~hnll includ. tho IVOges, ""l,ri .. , traininll COulS/: .o,t, nnd Porw",,1 

Expenses incurred dunng the IllIming session. Thu lminin~ eMt sh.1I be ch.rged or .1I0ealed 10 the "",peny or profl"rtiC$ dim:tly 

benefitin~ rrom the tmioin.c. n,c cost of the Imining COUfS:C ,hall not cxcC"Cd prevej!jng commcrc:i:nl nJ,U:i, wht:~ S\lch rateS I~ 

available. 

16 G. Operator' s cumnt cost of established plans lor cltlplo) •• benefits, os described in COPAS MFI-27 ("Employee Benefits Chargeable 

17 

18 

19 

20 

to Joint Operations and Subject to Percenrngc L rnilution"),. >ppllcllble 10 the Oper.ltOI ' , IlIbor COSIS cho'll",ble to the Joint Account 

under Sections 11.2.A and 8 based on the Operator's actual tOSt tlOI to exceed the tmpJo)'C."C b.:nd1ts limiullion pen;entage most 

recently recommendod by COPAS. 

21 H Award paym~nts to employees, in accordance with COPAS MFl-49 ("Awards to Employees and Contractors") for personnel whose 

11 

2) 

salaries and wages are chargeable under Seccion II 2.",\ 

14 3. MATERIAL 

15 

26 Material purchased or furnished by the Operator for use on the JoinL Property in the conduct of Jomt Opcr.1Iions ai provided under Section 

27 lV (Material Purchases, Tramftrs, and Dispositions). Only such Material shall be pun:hased for or tmnsfcrnxi to Ihe: Joint Property as 

28 may be required for immediate use or is reasonably prdctical and consistent with efficient and a:anomicill OfXm1hO~. Th~ accumulalion 

29 of SUlj>lu, stocks shall be avoided 

30 

31 4. TRA.lI(SPORTATION 

~J A. Transportation of the Operator's, Operator's Affiliate's, or contractor's personnel necessary faT Jomt Operalions. 

)4 

.lS B. TrnMpOltauon or l'ylutcnal between the loint Property and another property, or from the Operator's wl!:n:hoUJe or other $lDrolga poim 

)6 tl) the Joinl Proprny, Shall be charged to the receiving property using one of the methods listed bclow_ Traru'portulioo of Mulerial 

47 

48 

rrom tho Joint Propl:fty to the Operator's warehouse or other sCorage point shaU be paid for by Ibe Joinl ProPl:rty U$ina one or the 

methods listed below: 

(1) If tht: actual trudting charge is less than or equal to the Excluded Amount tht; Operator may charge actual trucking cost or a 

theoretical charge from the Railway Receiving Point to the loint Property. The basis for the theoretical charge is the per 

hundred weight charge plus fuel surclla:rges from the Railway Receiving Point to the Join! Property .. The Operntor shull 

consistently apply the selected alternative. 

(2) If the actual trucking charge is greater than the Excluded Amount, the Opt:ralar shall charge EqU.:Jlized Freight. Accessorial 

charges. such as loading and unloading costs, split pick-up costs, detention, call out charges, and permit fees shall be charged 

directly to the Joint Property and shall not be induded when calculating the Equalized Freighl. 

49 5, SERVICES 

so 
5J The cost of contract services, equipment, and utilities used in the conduct of Joint Opera.tions, except for contract services, equipment, and 

52 utilities covered by Section III (Overhead), or S<ctian 11.7 (Affiliates), OT excluded under Section 11.9 (Legal Expense). Awards paid to 

Sl cantraclon; shall be chargeable PllC;uant to COPAS MFI-49 CAwards 10 Employees and Cantractom"). 

54 

55 The costs of third party Technical Services are chargeable to the extent excluded from the overhead rates under Section TIl (Overhead) . 

S6 

S7 6. EQUIPMENT AND FACILITIES FURNISHED BY OPERATOR 

S8 

.59 In the absence ofa scpardtely negotiated agreement, equipment and facilities furnished by the Operntor will be charged as follows: 

6Q 

61 A. The Operator shall charge the JoinL ACCOWlt for use of Operator-owned equipment and facilities, including but not limlled to 

62 

63 

64 

6j 

66 

production fat:iJiti~s, Shore Base Facilities, Offshore Facilities, and Field Offices, at roues commensurnte with the costs of ownership 

and operation. The cost of Field Offices snall be chargeable to the extent the Field Offices provide direct service to personnel who 

are chargeable pursuant to Section rt2.A (Labor). Such rates may include labor, maintenance, repairs, other operating expense) 

insurance, taxes, depreciation using straight line depreciation method, and interest on gross investment less accumulated depreciation 

not to exceed ~~ percent ( 12 %) per annum; provided, however, depreciation shaH not be charged when the 
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10 

equipment and facilities investment have been fuHy depreciated. The rate may include an element of the estimated cost for 

abandonment, reclamation, and dismantlement Such rates shall not exceed the average commercial rates currently prevailing in lhe 

immediate area of the loint Property 

B tn lieu of charges in Sa:tion 1I.6.A above, the Operator may elect 10 use average commercial rates prevaiJing in the immediate area 

of the Joint Property. less twenty percent (20%). If equipment and faciliLies are charged under this Section r16_B, the Operator shall 

adequately document and support conunercial rales and shall pt:riodically review and update the rate and the supporting 

documentation. For automotive equipment. the Operator may elect to use rates published by the Petroleum Mocor Transport 

Association (PMT A) or such other o~anization recognized by COPAS as the official source of rates. 

1\ 7. AFFILIATES 

12 

13 A Charges for an Affiliate's goods andJor services used in operntions requiring an AFE or other authorization from lhe Non-Operntors 

14 

I; 

16 

17 

\8 

\9 

may he made without the approval of the Parties provided (i) the Affiliate is identified and the Affiliate goods and services arc 

specifically detailed in the approved AFE or other authorization, and (it) the total costs for such Affiliate 's goods and services billed 

to such jndividual project do not ~xcecd S_~Q _ ___ lflhe tOla1 costs for an Affiliate's goods andservlces charged to such 

individual project are not specitically detailed in the approved AFE or authorization or exceed such amount, charges for such 

Affiliate shaH require approval of the Parties, pursuant to Section J.6 .A (Grmeral.11atters). 

20 8 . for an Affiliatt;;'s goods and/or services used in operations not requiring an AFE or other authorization from the Non-Operators. 

21 

22 

2J 

charges for such Affiliate's goods and services sh<tll require approval of the Parties, pun;uant to Section t6,A (General l~latlers), if the 

charges exce~d S.-5~_~_ in a given calendar year 

24 C. The cost of the Affiliate's goods or services shall not exceed average commercial rates prevailing in the area of the Joint Property. 

25 

26 

2i 

28 

29 

)0 

31 

)2 

l) 

J4 

35 

unJess the Operator obtains the Non-Operators' approvaJ of such rates. The Operator shall adequately document and support 

comm~rcial rates and shall periodically revi~'II and update the rate and the supponing documentation; provided. however, 

documentation of commercial rates shall 001 be required if the Operator obtains Non-Operator approval of its Affiliate's rates or 

chiuges prior to billing Non-Ope.rator.l for such Affiliare's goods and services. Notwithstanding the foregoing, direct charges foc 

Affiliate-owned communication facilities or systems shaU be made pursuant to Section 1I 12 (Communications). 

If the Parries fail to deSignate an amount in Sections Lf.7 .A or 1I .7~B, in each instance the amount deemed adopted by the Parties as a 

result of such omission shall be the amount established as the Operator's e}l;penditure limitation in the Agreement If thc Agreement 

does nor contain an Operator's expenditure limitation., the amount deemed <:Idopted by the Parties as a result of such omission shall be 

zeco dollars (S 0.00). 

36 8. DAMAGES Al'iD LOSSES TO JOINT PROPERTY 

J7 

38 All costs or expenses necessary for the repa.ir or replacement of Joint Property resulting from damages or losses incurred, except to the 

39 extent such damages or losses result from a Party 's or Parties' gross negligence or wHlful misconduct, in which case such Party or Parties 

40 shall be solely liable. 

41 

42 The Operator shall furnish the :Son-Operntor written notice of damages ur losses incurred as soon as practicabJe after a report has been 

43 received by the Operator. 

44 

45 9 . LEGAL EXPENSE 

46 

47 Recording fees and costs. of handling, settling, or otheTWise discharging litigation, claims, and liens incurred in or resulting from 

48 operations under the Agreement, or necessary to protect or recover the 101nt Property. lo the ex tent pcnnitted under the Agreement. COSlS 

49 of the Operator's or Affiliatt;;'s legal staff or outside attorneys, including fees and expenses, arc not chargeable unless approved by the 

50 Parties pursuant to Section I 6.A (Genera' Mailers) or otherwise provided for in the Agreemen~ 

5\ 

52 Notwithstanding the foregoing paragraph. costs fOT procuring abstrJ.cts, fees paid to outside attorneys for title examinations (including 

53 preliminary, supplemental, shul-in royalty opinions, divlliion order title opinions), and curative work shall be chargeable to the extent 

54 permitted as a direct charge in the Agreement. 

55 

56 

57 10. TAXESA."m PERI\UTS 

58 

59 All taxes and pennitting fees of every kind and nature. assessed or Jevied upon or in connection with the Joint Property, or the production 

60 therefrom, and which have been paid by the Opemtor for the benefit of the Parties, including penalties and interesl, except to the extent Ihe 

61 penalties and interest result from the Operator's gross negligence or willful misconduct 

62 

63 If ad valorem taxes paid by the Operator are based in whole or in part upon scparnte valuations of each P'drty'S working interest, then 

64 notwithstanding Elny contrary provisions, the charges to the Parties will be made in accordance with the tax value generated by each Party's 

65 working interest 

66 
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Cosls of tax consultanls or adviso"" the Operator's employee" or Operator's Affiliate employees in matters regarding ad valorem or other 

Ia< matters, are not permitted as direct charges unless approved by the Parties pursuant to Section 1.6.A (General Mailers). 

Cha'lles 10 the Joint Account resultinll fmln !!aIC!lUSll I.iI>t oudil.!, (""I .. ding eXlJ1lpolJued anwunls W1d pmIIltiC$ aod inttrcs~ orc penJ"It.;d. 

provided the Non·Operator shall b •• Ilowed 10 mvfe.w II", In"o.oes "nO ollK:r Wldorlyinlt SQ.U",. doeulIlen!! which served M the basts (or 

lax charges and 10 determine that the come, ,nount of taXes were chnOl;<d 10 tb. Jolm Aocptlnt. If Ih. Non·Oper.tlOr ;. IIot pcm,illod to 

review such documentation, the $Illcsl~o tux .mount l1JJ111 nnt be dir""t1y elwged unless the. Opcmlar co. <onclu.<ively document th. 
amount owed by the Joinl Account. 

10 11. INSURANCE 

(I 

12 Net premiums paid for insurance required to be carried for Joint Operntions fOT the protection of th~ Partil!S. If Joint Operations are 

Il conducted at locations where the Operator acts as self-insurer in regard (0 its worker's compensation and employer's liability insurance 

14 obligalion, lh. Opcruor shall ~h,rgc tbe Joint Account ' IlIIUWI! lUtes for the. risk assumed 10 , '" .elf-.nsarenoe P"'SI1l1ll u.s regulated by the 

15 jurisdiction governing th. Joint Prop<:rty, In the case of OillltofC 01"''''1'0113 in fedora] .... 10lS, the mIlllU!lJ nI'" of ti1. odj""enl Slale shaU be 
16 used for p<m;onnel pcrIbrmIng \York On,s'le, and such ",te,. shan be adjusl<d fur olTshore Op<CIIlioM by tho u.s Longshoreman and 

17 Harbor Worlcers (USL&H) or Jones Act 'W1:harge, as appropriate. 

IS 

19 12. COMMUNICATIONS 

20 

21 Costs of acquiring, ie<'lsing, installing, operating. repairing, and maintaining communication lacilities or systems, including satellite. radio 

12 and microwave facilities, between the Joim Property and the Operator' s office(s) directly responsible for field operntions in accordance 

23 with the provisions of COPAS MFI-44 ("Field Computer and Communicalion Systems"). If Ihe communications facilides or .ystelllS 

24 serving the Joint Property are Operator·owned, charges to the Joint Account shall be made as provided in Section 11.6 (Equipment and 

2} Facilities Furnished by Operator). If the communicalion facilities or systems serving Ihe Joint Property are owned by the Operator's 

26 Affiliare, charges to the loint Account shall not exceed avelilge commercial rn.te·s preva.iling in the area of the Joint Pmpt:rty. Th~ Operator 

27 sball adequately documenl and support commercial rales and .hnll periodically review and update the rale and the supporting 

28 documentation 

29 

10 13. ECOLOGICAL, ENVIRONMENTAL, Al~D SAFETY 

)1 

32 Costs incurred for Technical SeIVices and drafting to comply with ecological, 6flvimnmentaJ and safety Laws or standards recommended by 

13 Occupational Safety and Health Administration (OSHA) or other regulatooy authorities. All other labor and functions incurred for 

14 ecological, envifOnmentaJ and safety matters, including management. administration, and permitting, shall be covered by Sections U.2 

15 (Labor), ll.s (Services), or Section IU (Overhead), as applicable. 
16 

37 Costs to provide or have available pollution containment and remova1 equipment plus acruaJ costs of control and cleanup and n:sulting 

3S responsibilities of oil and other spiUs as well as discharges from pennitted outfalls as required by applicable Laws, or other pollution 

39 containment and removal equipment deemed appropriate by the Opemlor for prudent operntions, are directly chargeable. 

40 

41 14. ABANDONMENT AND RECLAMATION 

42 

43 Costs incurred for abandonment and reclamation of the Joint Property, including costs rtquired by lease agreements or by laws 
44 

4S IS. OTHER EXPENDITURES 

46 

47 Any uther e~penditure not covered or dealt with in the foregoing provisions of this Section I( (Direc( Charges), or in Section III 

48 (Overhead) and which is of direct benefit 10 the Joint Property and is incurred by the Operator in the n<:ceosaoy and proper conduct of the 
49 Joint Opemtions. Charges made under this Section n. ls shall require approval of the Parties, pun;uant to Section 1.6.A (Gelleral Mal/en) . 

SO 

51 

Sl 

53 

Ill. OVERHEAD 

S4 As compensatioo for costs not specifically identified as chargeable to Ihe Joint Account pursuant In Section II (Direct CiJarges), the Operator 
IS shall charge the Joint Account in accordance with this Section 1Il. 

56 

57 Functions includod in the overhead rates regardles, of whether perfomed by the Open"oT, Operator's Affiliates or third parties and regardLess 

SS of location, sball include, but not be limited to, cos," and expenses of: 

59 

60 

61 

62 

6J 

64 

6J 
M 

warehousing, other than for warehouses that are jointly owned under this Agreement 

design and drafting (except when allowed as a direct charge under Sections ILl), 1II.I.A(ii), and 1lI.2, Option B) 

invenlory cosll; not chnrgeable under Section V (Inve1ftories afCon/rallabie Malerial) 

procurement 

administration 
accounting and auditing 

gas dispatching and gas chart integration 
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raxation, other than Ihose COOLS identified as directly cha1'geable under Section 11 10 (Taxes and PermilS) 

preparation and monitoring of petmits and certifications; preparing regulatory reports; appearances before or meetings with 

governmental agencies Or other authontic..,;; having jurisdiction over the Joint Property, other than On-site inspcc tions~ revieWing, 

interpreting, or submitting commt:nls on or iobbymg with respt::ct to Laws Dr proposed Laws. 

10 Overhead charges shall include the salaries or wages plus applicable payroll burdens, hcnefits, and Personal Expenses ofper.;orme1 ptrforming 

t I overhead functiortS, as well as office and other related expenses of overtJead functions.. 

12 

\J 1. OVERHEAD- DRILLL'IG AJ.'1D PRODUCING OPERATIONS 

14 

15 As compensation ror costs incWTeU but not chargeable under Section [I (Direc/ Charges) and not covered by other provisions of this 

16 Section Ill, the Operator shall charge on eilher: 

17 

18 

I~ 

20 

IRl (Alternative I) Fixed Rate Basis, S<:c~on 111. 1. B 

o (Alt"mas. e J) Pe_ge-&si0ieetien-llH.&. 

21 A. TECHNICAL SERVICES 

22 

23 

24 

25 

26 

27 

28 

29 

)0 

31 

J2 

n 
34 

)5 

)6 

J7 

38 

39 

40 

41 

42 

43 

44 

45 

46 

(i) Excepf as otherwise provided in Section Cl.l3 (Ecological Environmental, and SafelY) and Section UI.2 (Overhead - Major 

Construcfion alld Catastrophe), or by approval of the Parties pursuant to Secrion 1.6.A (General ,\fatters), th~ salaries, wages, 

related payroll burdens and benefits, and Pe~onal Expense~ for On-site Technical Se~ices, induding third patty Technicw 

Services: 

[RJ (Alternative 1- Direct) shall be churged direct to the Joint Account. 

(ii) Except as otherwise provided in Section 11.13 (Ecological, Environmental, and Safety) and S~tion 1lI2 (Overhead - .}ia.jor 

COI1SJrllction and Cacas/rophe). or by appfO'va\ of the PartLes pursuant to Seclion 1.6.A (General AJatrerJ), the salaries, wages, 

related payroll bwtlens and beneLits, and Pen;onal Expenses for OfT-site Technical Services. im:luding third party Technical 

StTYices: 

IRl (Alternative I - All Overhead) shall be covered by the ~vcrltead rates. 

o (AII"mali'e 2 'II Dire.1) _hall be aflarge6 di~ 

o (AU"mo tl -O"IIi'i~-DIre<'I).-I .. I~""~ dj_Ho·tM-Joinh\. !<tUnkll!!!.!:' .... II.N·"'."t ...... h-T "ru,n' ~ 
• • dl",,~1 ,!IIjbutlll.hH,,..Jn1I1nl:. ~.;Ir , <l<ql<nl , Of i<."tn"kl"~". tlll1)<',gb""""lJIk<"'f "'''''1''''''1)' 
.ba.D<lonm<tll . ' ... aISlINonmL"l.H ,Irrbu i¥-:Ii! :r~,"r..~ 1!Ivio . w-<l1I .,,1.. P""IIO..r.-i""IIJd1ng-wmk" ... " 

..... """lpl .. ~;,~""'Hho..oonm.n1 uj:.pMduoioS-w.1 . ond-il""""l)'itlUOlitnH)f'flfl'l~Io".;)r-I;'-.l_'r1\oiH ..... &j.b)'"S.Olion 

1~_I~rJ....Mo~tI<1~IuJ.G.>lImrop/l,; "l~e.\'<I~mk<slil-rnt.., 

47 Notwithst.anding anything to the contrary in this Seclion HI, Technical Services provided by Operdtor's Affiliates are subject to limitattons 

48 set forth in Section n 7 (Affiliates), Charges for Technical persofmel perfonning non-technical work shall not be governed by this Section 

49 III I.A, but in!!'1~d governed by other provisions of this Accounting Procedure relating to the type of work being potrfonned_ 

50 

51 B. OVERHEAD-FIXED RATE BASIS 

52 

53 (I) The Operntor shan charge the Ioint Account at the following rates per well per month: 

54 

55 

56 

57 

58 

Drilling Wen Ratc per I11()nth S ___ -"S"'9=5"'5"'Q _ _ (proratcd for less than a full month) 

Producing Well Rate per month S. ___ --'.57"'2""0 

59 (2) Application of Overhead- Drilling Well Rate shall be as follows: 

60 

61 (a) Charges for onshore drilling wells shall begin on the spud date and terminate on the dale the drilling andlor compktion 

62 equipment used on the well is released, whichever occur.; later, Charges for offshore and inland waters drilling wells shall 

6:\ begin on the dale th~ drilling or completion equipmtnt arrives On location and terminate on the date Lhe drilling Or completion 

64 equipment moves off location, OT is released. whichever occurs fIrst. No charge shall be made during slL"ipension of drilling 

65 and/or completion operations for fifte~n (15) or more cunsecutive calendar days. 

66 
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10 

II 

12 

!3 

14 

15 

16 

17 

19 

20 

21 

22 

2) 

(b) Cha~es for any w.1I undergoing any type of workover, recompletion, and/or abandonment for a period of five (5) or more 

consecutive work-days shall be made at the Drilling Wen Rate Such charges shall be applied for the period from date 

operations, with rig or other units used in operntions, commence through date of rig Of other unit release1 except that no charges 

shall be made during suspension of operations for fifteen (15) or more consecutive calendar days, 

(3) Application ufOverhead-Producing Well Rate sball be as follows: 

(a) An active well that is produced.. inji!Cled inlO for ret:overy or disposal, or used to obrain water supply to support operations for 

any portion of the month shall be considered as a one·well charge rOT the t...'11tire month, 

(b) ~rHn-a-_lii·OOfl,p~shali bo eeA5i~"",d-as-, ..... _~p~09fflj>leIiotH< 

eeMidere,j ito s"flafBta "'ell b)' tee ge 'emmg regalatef» ~ 

(c) A one·well charge shall be made ror Ihe month in which p1ugging and abandonment opemtions are completed on any weU, 

unles, the Drilling Well Ratc applies, as provided in Sections Ill.l.B.(2Xa) or (h), This one-well charge shall be made whether 

or not the weH has produced 

(d) An active gas well shut in because of overproduction or Cailure of a purt:haser. processor, or bansporter to take production shall 

be considered as a one-well charge provided the gas well is directly connected to a permanent sales outlt::1.. 

(e) Any well not meeting tbe criteria ,01 fonh in Sections III,I .B (3) (a). (b), (c), or (d) shall not Qualify for a producing overhead 

charge. 

24 (4) The wcll nltes sh.1I be odju.;.e<! on ~Ie n"t <l4y or April _II ~o.r fallJ)wi1ll: tbe .rfectivo doce of the Al:1"tI""'n~ provided. 

25 Ilo,,-ever. if \his AClcountillJ! Pn"!<d .... II tIlllle/i,yro or OthlUWt.c gO"eming Ihe pa~1I1 \lCcount1n,g under" romlOll I ag,oc:mcnt. the 
16 rales shall be .djusted (I n Iho roM Jay or Apnl .,Iob }\!:Ir iollowing the .rr""tl\'(! d:uc or .uth f.nmo," "grc"menl. The :tdju.<tmtnt 

27 Jh,1I be compu"d b)' .pplylny Ill" Bdjusun.,n roeror m.,.t recenlly published by COP S. The atIj,,~t .-d rat<! , h.ill be tho initiol or 

28 omcntkd ",t.,. """ctJ 10 b) Ihc Panics 'ncfl:!l!l,d or d<'Cn!OS<d by the .djustmcnt Ctl:tor d=nbcd heroin, (or c:3llb year from Iho 

29 effective dale of su<;h Jates, in accordance with COPAS MFI·47 ("Adjustment of Overhead Rates·'). 

)0 

J I C. OVERHEAD-PERCENTAGE BASIS 

32 

3.1 (1) Opemler shaH ehaFge l:Ae JS;Rt J ' eS8tlftl at ttle feHt:l" iag Fat86: 

34 

)5 

36 

37 

)8 

39 

40 

4t 

42 

~~~------~ _ _ ._)'{,eftlte.es.ofile elopme.u.flhoJoinIPmpeft) .... I .. i .o(, •• Is 

»m¥i<l~-!ioo 11.9 (LtV' S."{J,nse) and.1I M.oeriaI-sal¥Oge .",dils, 

Il.) C)p.mIt,ng-RAl,,"========1 

are Ie' jed. asses '00, aRa paid t:l~aA th~ miAeml interest in afla ta Ike Jamt PPepeRt:-

43 (2) Appiieatien efO 'eFReaa Pe~asis shall ~e as felle'ns: 

44 

45 

46 

47 

4~ 

·19 

50 

51 

52 

53 

54 

55 

5'; 

5"1 

\ b) 

[iJ o';lI"'g, ",drilli~g, siil_king, Or ee.p."in~ 

(iiI "'-W.II'll!dof!il>~ pluabllOk-.'lf'WookQ ... ·.<>fle';IHoM-r'" 4~tft~tSl-of-l""r~t\«"t ",-"wtltlHlo)!\ 

fiiit-l:>ROIioni~irure!Hle€~-in ",epa'B~"" fur <lAlling 

[i l-<>sl""ldiIUl. ... ,f1<lt"*""-ilHJbanOOrll"~ ........ 41·~plec~"" ... 

!4--""'IIoo--I' ff\SUollatK",·" :'fbed .~ bo-"'I"I,uion.o( ti~""'''''><IHI''1 "y. 1 .... ..".llje<H!I<Il'ly-.tl-...ibl. Q 

1i~""-""lr<>Ih.HJ II' i. H'·G<:m!Ilf""liof1-1).~tMlIuph;; ~.lin<d..jn-S<'iJt , 1 ~2-- o."""'t(J,I-M"-~~5IrO<e1l.". 

58 1. OVERHEAD-MAJOR CONSTRUCTION Ai~O CATASTROPHE 

59 

60 To compensate the Operator for overhead costs incurrod in connection with a Major Construction project or Catastrophe, the Operator 

1)1 shall either negotiate a rate prior to th.e beginning of the project Dr shall eharge the loint Account for overhead based on the following 

62 rates for any Major Coru;truction projecL in excess of the OpeIator's e:<.penditure limit under the Agreement, or for any Catastrophe 

63 regardless of the amount If the Agreement to which this Accounting Procedure is attached does 110t contain an expenditure limit) Major 

M Construction Ovet11t::ad shall be assessed for any single Major Construction project costing in excess of S 100,000 gross. 

65 

66 
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COPAS 2005 Accounting Procedure 
Recommended by COPAS, (nc. 

Major Conslruclion shaH mean the construction and instaHaLion of fixed assets, the expansion of fixed assets, and any other projeci clearly 

.2 discernible as a f!Xoo asset required for the development and operation or the Joint Property~ or in the dismantlement, abandonment, 

removal. and restoration of platfonns, production equipmen(, and other operating fdcilities. 

10 

II 

12 

13 

14 

15 

16 

Catastrophe is deflned as a sudden calamitous event bringing damage, loss, or destruction to property or the environment, such as an oil 

spill, blowout, ex.plosioD, ftn:, slann, hurricane, or other disaster. The overhead rate shall be applied to those costs necessary to restore the 

Joint Property to the equivalent condition that existed prior to the event. 

A. If the Operator absorbs the engineering, de.sign and drafting costs related to the project 

(I) _-< __ % oflotal costs if such costs are less than SIOO,Ooo; plus 

(2) _--"-_ _ % oftotal cos", in excess of S 100,UOO but Jess than $1,000,000; plus 

(3) _-" __ % oftotal cosu; in excess of S I ,000,000. 

17 B. If the Operator charges engineering, design and drafting costs related to the project directly to the Joint Account: 

18 

19 

20 

21 

22 

23 

24 

(I) 

(2) 

(3) 

_-< __ % oftoml costs ifsuch costs are Jess than $100,000; plus 

_-"-_ _ % oftoml costs in excess of$IOO,Ooo but less than $1,000,000; plus 

_-"~_% of total costs 1n excess ofSl,DOO,OOO. 

25 Toml cost shall mean the gross cost of any onc project. For the purpose of lhis paragraph, the component parts of a single Major 

26 Construction project shall not be lreatcd ~eparntely. and the cost of drilling and workover wells and purchasing and installing pumping 

27 units and downhole artificial lin equipment .hall be excluded, FOT Camstrophes, the rates shall be applied to all costs associa<ed with each 

2& single occurrence or event. 

29 

3D On each project, tl,e Operator shall advise the Non-Operator(s) in advance which of the above oplions shall apply. 

31 

32 For me purposes of calculaLing Catastrophe Overhead. the cost of dril1ing relief weUs, substitute wells, or conducting other well operations 

n directly resuJt.ing from lhe catastrophic event shall be included. Expendirw-es to which these rntes appJy shall not be reduced by salvage or 

)4 insurance recoveries. E"penditures that qualify for Y'tajor Construction Dr Catastrophe Overhead shall not qualify for overhead under any 
J5 other overhead provisions . 

36 

37 in the event of any conflict between the provisions of this Section 111.2 and the pro";sions of Sections ]J 2 (Labor), n.s (Sen'ices). or 11 7 

lS (Affiliates). the provisions of this Section HI 2 shall govern 

J~ 

40 3. AMENDMENT OF OVERHEAD RATES 

41 

42 The o .... erhead rates provided tor in this Section III may be amended from time to time if, in pmcticc, th~ rates are found to be insufficient 

43 or excessive, in accordance. with the provisions of Section 1.6.B (Amendments). 

44 

45 

"& 

47 

IV. MATERIAL PURCHASES, TRANSFERS, AND DISPOSITIONS 

-18 The Operator is responSIble for Joint Accoum Material and shall make proper and timely charges and credits for direct purchases, transfen>. amI 

49 dispositions. The Operator shall provide all Material for use in the conduct of Joint Operations; however. Material mlty be supplied by the Nun-

50 OperatoJS, at the Operator's option. Material furnished by any Party shall be furnished without 3Dy express or impHed wananties as to quality, 

5\ fitness for lISC, or any other matter. 

52 

53 I. DIRECT PURCHASES 
S4 

5S Direct pun:hascs shall be chnrgod 10 tho Joint Account tho pnce p.lid by the Operator after deduction of all discounts received. The 

56 Operator shall make go<Ml faith dlbrtl 10 tlIko &,cOWlt. ofT",«1 by ,upplictS, but shall not be liable for failure to mke discounts exc<pl 10 

57 the extent slIch failure was ~bc n:sult orlhc Ope'rotor's gro~ ncgJic.tnce or willful misconduct A direct purchase shall be deemed to occur 

58 whc:o on .gn:<m<nl Is mad. b<!\Wccn llD Opcmwr and • third party Cor tho acquisition "f Material for a specific well site or location. 

59 Malerial provided hy the OpcrnlOr Il1Idcr "Yendor lOCking programs," whon: Ihe In ,l i_I usels fOT" Joint Property and title of the Material 

60 does ool pass from the 111ll1Wractut't-r, disuiburor.. or a.gtmt until usage, ii c('msider«i a direct purchase. If Material is tbund to be defective 

61 cr is C<1umw III the manufhcwtU, di51nbuU)r, Qr lIgent for .ny other ' cawn, =<lit slulll b6 passed to the Joint Account within sixly (60) 

62 days after the Operator has received adjustment from the manufacturer, distributor. or agent 

63 

64 

bS 

66 
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cop a s 

2. TRANSFERS 

A .... ""f ... is detOtTlline<l to uccur whon the Opemtor (i) lUmi'sh .. M."ri.1 from. stwage fucility Or (mm another op.",ted propnty, (il) """ 
l\SSumed Ii;,bility for tI10 jtorugc eos .. ond Cl.loges in voluo, .nd (iiil lUIS proviously scculO<! ond beld tiO. to thCIr:lfl$ferttd ~.I.rif1l , 

SimiliU'ly. the ,,,,noV'~1 of Mbt~..,.lliom tho loint Prol"'rty 10 • $U)r.lg. facility o r to "nodI« op"rued propctty Is .Iso con.,iderod , tr.U\!)fcr: 

p",vi!lcd. nowevcr, M"le,;al Ih .. Is moved lrom the loinl Property to torage Ioca!lon for ",f.·keeping p.nding dlspo,ition may renL1in 

chlugetl lo tile lOIn! A • ..,uol ond i! nol con'lidered • tr.lllsfcr, M.leri.1 shall be disposed of in ;o;cordMcc wllh s."llnn IV J (Dispc&illon 0/ 

Surplus) and the Agreement to which this Accounting Procedure is attached. 

lOA. PRICI~G 

I I 

12 

13 

14 

15 

16 

17 

I. 
19 

20 

21 

22 

Z3 

2' 

25 

26 

27 

28 

29 

JO 

J \ 

32 

J7 

'11,. VIIlu. of MBloriJI] rmo.rc""d lutfro,,, the Joint Propcl1Y should gerl."'Uy ",n..,1 til. ,nutkct volun on Ih. doto of plt)'!lio.1 ",,,,,,f.,.. 
Regardless of lhe pncill8 nlttllod used. the Opor.llor shnll m.ko .vuilnble If) Ih. on-Opcmtolli 5ufficirn' """u"",",ntian to verify the 

M.wi.1 v.l~tio", When hlgJ •• r Ihnn ipccif;cotion 8rtd~ or l ile rub"ln" nl'O used in the ""nduel of loilll Ope""iu"" VIC OpalJlOr 

sllnll . ""'lI.t LIIcJoiru Aa:OWll at LIIe equiv.leni poct for wcll d ign ""cc ,fi~.tion lubnln ... , Wl ltss ruah hlHh'" spoclnc.tion Brode or 

sizoa tubul"rs Of 0 npprovcd by the P.njO$ JI',.,;unnt 10 ""tion 1.6.1\ (G<"",a' Motl,w), 'f1U.sftrs or nOw Matcrinl will be priced 

uNing one of Ule following pricing metht,d,; provided. howe"",. the Opcnllor ,hall usc con. i.tent p'icin~ m<:lhod!, ond not alttma~c 

between melhod ror the pUfjlOse nrthoo~jng thc m,thod mo't fuvoroblc '0 thu Opcrotor or n ""oc:m 'rd,.:;f." 

(I) t;sing published prices in effect on dare of movement as adjusted by Ihe appropriate COPAS Historical Price Multiplier (HPM) 

or prices provided by the COPAS Computerized Equipment Pricing System (CEPS) 

(a) For oil country rubulars and line pipe. the published price shall be based upon eastern mill carload base prices (Houston, 

Texas, for special end) adjusted as of date of movement, plus transportation cost as defined in. Section lV.2.B (Freight). 

(b) For other Malerial, the published price shall be d,e published list price in elfect at date of movement, as listed by a Supply 

Slore nearest the loint Property where like Material is normally availabJe, or }Xlint of manufacture plus transportation 

costs as defined io Section IV.l.B (Freight) , 

(2) Based on a price Quotation from a vendor that reflects a current realistic acquisition cost 

(3) Bast.."tl on the amount paid by the Operator for like Material in the \'icinity ofthe:loint Property within the preVlous twelve (12) 

months from the dale of physical transfer. 

(4) As agreed to by the Participating Parties for Material helng rransft:rred to the Joint Property. and by the Parties owning the 

Material for Material being trdnsferred ftom tht: Joint PropeJ1y 

)S B FREIGHT 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

SJ 

54 

55 

56 

57 

58 

59 

60 

6\ 

Transportation costs shall be added to tht: Material transfer price using the method prescribed by the COPAS Computerized 

Equipment Pricing System (CEPS). [fnot usin~ CEPS, transportation costs shan be calculated as follows: 

(1) Transportation costs for oil country tubulars and line pipe shan be calculated using the distance from castem mill to the 

Railway Receiving Point based on the carload weigtll basis as recommended by the COPAS MFI-38 {"Material Pricing 

Manual") and other COPAS MFls in effect at the time ofth~ transfer. 

(2) Transportation cost!! for special mill items shalt b~ calculated from that milPs shipplng point to the- Railway Recei .... ing PuinL. 

For trnnsportation costs from other than eastern mills, the 30,OOO-pound interstate truck rate shall be used. Tronspon::nion QO\j:f5, 

tor macaroni tubing shall be calculated based on the interstate truck rate per weight of rubing Ir.ua~ to me: fUHway 

Receiving Point. 

(3) Tnmsportation costs for special end tubular goods ::;hall be calculated using the interstate truck rate from Houston, Texas, to the 

Railway Receiving Point 

(4) Transportation costs for Material other than tIlat described in Sections IV.2.B.(I) through (3), shall be calculated from the 

Supply Store or point ormanufacture. whichever is appropriate, to the Railway Receiving Point 

Regardless of whether using CEPS onmlnunl1y calcuhuill8 transportation costs , u'iJnsponatiou (~from (he: Railway Reechoing Point 

to the Joint Property are in addition lO lbc rorog.oina.. and may be charged to ahe Joinl Aa::ount bl1~d on aernaJ costs incurred. All 

InlnSportatiOD costs are subject 10 Equalized FrciSb' .. provided in Section 11.4 ('f .. wupo,roriQn) of thi, Accounting Procedure. 

62 C, TAXES 

63 

64 

65 

66 

Swes and use IIUICS ""'11 be .drted 10 Ihe M~tcrial I/Ilnsf'" price U5ing eltllcr the melhod contained in the COPAS Computerized 

Equipment p.icing Syslcm (CEPS) or the ""pllc.bl. we mte in effect rOT th. Join. Prop.:rty at the time and place of tnmsfer. In either 

case, the loint ,>\ceounl shall Ix: charged tlr enediled .\ tho IDle tbot would h~vc gOVl:lJled had the Material been a direci purchase. 
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co p a s 

10 

II 

12 

IJ 

I·' 
15 

16 

17 

18 

I~ 

211 

21 

22 

2l 

24 

25 

26 

27 

28 

29 

30 

JI 

32 

J) 

14 

l5 

36 

37 

J8 

34.) 

4U 

41 

42 

43 

401 

45 

46 

41 

4R 

o. CONDITJON 

(1) Condition "A" - New and unused Material in sonnd and serviceable condition shall be cbarged at one hundred percent (100%) 

of the price as detcnnined in Sections IV.2 .A (Pricing), IV2.B (Freight), and IV.2.C (Taxes) . Material transferred [rom the 

Joint Property that was not placed in service shaU be credited as charged without gain or loss; provided, however, any unustd 

Material that was charged to the loint Account through a direct purchase will be credited (0 the Joint Account at the original 

cost paid less res[ocldng fees charged by the vendor. New and unused Malerial transferred from the Joint Property may be 

credited at a price other than the price originally charged to the Joint Account provided such price is approved by the Parties 

owning such MateIial, pursuant [0 Section I.6.A (General A1auers). All refurbishing costs required or nece.c;sary tD return the 

Material Lo original condition or to correct haJ1dLing, transportation, or other damages win be borne by the divesting property. 

The Joint Account is responsible for Material preparation, handling, and transportation costs for new and unused Material 

charged to the Joint Property I:ilher through a direct purchase or transfer, Any preparation costs incurred, including any internal 

or external coating and wrapping, will be credited on new Material provided these services were not repeated for such Material 

for {he receiving property. 

(2) Condition '-B" - Used Material in sound and serviceable condition and suitable for reuse without reconditioning shall be priced 

by muhiplying the price detemlined in Sections IV.2.A (Pricing), IV.2.B (Freighl), and IV.2.C (Taxes) by seventy-five percent 

(75%) . 

Except as provided in Seclion {V.2 ,D(3), aU reconditioning costs required to return the Marerial to Condition "8" or to correct 

handling, transportation or other damages will be borne by the divesting property. 

If the 7vfalerial was originally charged [0 tbe Joint Account as used Material and placed in service for the Joint Property, the 

Material will be credited at the price detennined in Sections lV.2.A (PriciMg), IV.2 B (Freighl), and IV 2 C (Taxes) multiplied 

by sixty-five porceot (65%). 

Unless otherwise agreed to by the ?anies that paid for such Material, used Malerial rransferred from the Joint Property that was 

not placed in service on lhe property shall be eredited as charged without gain or loss, 

(3) Condition ·~C" - Material that is not in sound and serviceable condition and not suitable for its original function until after 

reconditioning shall be priced by mUltiplying the price detennined in Sections IV .l.A (Pricing), IV.2.B (Freight), and IV 2.C 

(Taxes) by fifty pelceot (50%). 

The cost of reconditioning may be charged to the receiving property to the extent Condition "C" value, plus cost of 

reconditioning, does not exceed Condition "8" value. 

(4) Condition "D" - Ma.terial that (i) is no longer suitable for its original pwpose but useable for some other purpose, (ji) is 

obsolek. or (iii) does not meet original specifications but still has value and can be used in other applications as a substitute for 

items with different specifications, is considered Condition " 0" MateriaL Casing. tubing, or drill pipe use:d as line pip!! shaH be 

priced as Grade A and B seamless line pipe of comparable size and weight. Used casing, tubing, or drill pipe utilized as line 

pipe shaH be priced at used line pipe prices, Casing, tubing, or drill pipe used as higher pressure service lines than standard line 

pipe, e.g' l power oil lines, shall be priced under normal pricing procedures for casing, tubing, or drill pipe Upset tubular goods 

shan be priced on a non-upset basis. FOT other items, the price used should result in the Joim Account being charged Or credited 

with the vaLue of the service rendered or use of the MateriaJ, or as agreed to by the Parties pursuant to Section 1.6 A (Ge.neral 

IHauers) , 

(5) Condition "E" - Junk shall be priced at prevailiog scrap value prices. 

49 E OTHER PRICING PROVISIONS 

50 

51 

52 

53 

54 

55 

s. 
57 

Sg 

59 

60 

61 

62 

63 

64 

65 

66 

(1) Preparation Costs 

Subject to Section 11 (Direct Charges) and Section IIr (Overhead) of this Accounting Procedure, costs incurred by lhe Operator 

in making Material serviceable including inspection. third party surveillance services. and other similar services will be charged 

to the Joint Account at prices which reflect the Operator's actual costs of the services. Documentation must be provided to the 

Non-Opcrntors upon request to support the cost of service, New coatjng and/or wrnpping shall be considered a component of 

the Materials and priced in accordance with Sections JV.l (Direct Purchases) or IV 2.A (Pricing), as applicable. No charges or 

credits shall be made for used coating or wmpping_ Charges and credits for inspections shall be made in accordance with 

COPAS MFI-38 ("Material Pricing Manual"). 

(2) Loading and Unloading Costs 

Loading and unloading costs reLated to the movement of the Malenal to the Joint Property shall be charged in accordance with 

the methods specified in COPAS MFl-38 ("Material Pricing Manual"). 
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3. DISPOSITION OF SURPLUS 

COPAS 2005 Accounting Procedure 
Recommended by COPAS, Inc 

SurplUS Material is that MateriaJ, whether new or used, that is nu longer required for Joint Operalions. The Operator may purchase, but 

shall be under no obligation 10 purchase, the interest of the ~on-Operators in surplus Material 

Dispositions for the pwpose of this procedure are considered to b~ the relinquishment of title of the Material from the Joint Property to 

either a third party, a Nun-Opemtor, 01' to the Op~rntor To avoid the a-.:cumulation of surplus Material, the Operator should make good 

faith efforts to dlspose of surplus within twelve (12) months through buy/sale agre.ements, trade, sale to a lhird party, division in kind, or 

other dispositions as agreed to by the Parties. 

II Disposal of surplus Materials shall he made in accordance with the t~rms of me Agrc:ement 10 which this Accounting Procedure IS 

12 attachr:d. If the Agreement contains no provisions governing disposal ofsurph.L<i Material, the following terms shall apply: 

I) 

14 The Opennor m::ly, through a saJe to an unrelated third party or entity. dispose of surplus Material having a groSi sale value that 

IS is less than or t::qualto the Operator's expenditure limit as set rorth in the Agreement to which this Accounting Procedure is 

16 attachc:Xl without the prioTcspproval of the Panies owning such Material. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

]0 

31 

If the gross sale ,,-alue exceeds the Agrl;,!emem c:xpenditure limit, the disposal must be agreed to by the Panies owning .'!uch 

Material. 

Operator may purchase surplus Condition "-A" or "B" Material without approval of the Parties owning such Material, based on 

the pricing methods set fbnh in Section IV 2 (Transfers) 

Operator may purchase Condition "C" Material without prior approval of the Parties owning such Material if the vCllue of the 

Materials, based on the pricing methods set forth in Section IV 2 (Transfers), is less than or equal to the Operator's expendirure 

Limilalion set fortll in the Agreement. The Operator shall provide documentation supporting the classification of the Material as 

Condilion C 

Operator may dispose of Condition " D" or "E" Material under procedures normally utilized by Opemtor without prior approval 

of the Parries owning such Material 

12 4. SPECIAL PRICING PROVISIONS 

J) 

34 A. PREMIUM PRlCING 

35 

36 

)7 

38 

)9 

40 

41 

Whenever Material is available only at inflaled prices due to national emergc'1cics, strikes, govenunent imposed foreign trade 

restrictions, or other unusual causes over which the Operator has no control, for direct purchase the Operator may charge the Joint 

Account for the required Ma1enal at the Operator' s actual cost incurred in providing such Material, making i1 suitable for use, and 

moving it to the Joint Property. Material trnru;f~rre;;.cl or disposed of during premium pricing situations shall be valued in accordance 

with Section IV.2 (TrrlIiSfors) or Section IV 3 (DispoJilion oISurplus), as applicablc 

42 B SHOP-MADE ITEMS 

43 

44 

J5 

46 

47 

48 

49 

ftcm~ fabricaled by the Operator's employees! OT by contract laborers under the direction of the Operator: shall be priced using the 

value of the Material used (0 constmct the item plus the cost of labor to fabricate the item, Lf the Material is from tht: Operator's 

scrnp or junk account, the Material shall he priced at either twenty·five percent (25%) of the current price as detcnnincd in Section 

IV~2.A (Pricing) or ::icrap value. whichevCT is higher. In no event shall the amount chargoo exceed the value of the item 

commenSlJrute with its use. 

SO C MILL REJECTS 

51 

12 

5J 

54 

1$ 

16 

51 

58 

S9 

Mill rejects purchased as "limited service" casing or tubing shall he priced at eighty percent (80%) ofK-55(J-55 price as dctcnnincd in 

Section IV.2 (Tran.ifers) Line pipe convened to casing or tubing with casing or tubing couplings attached shall be priced as K-55/J-

55 casing or tubing a1 Lhe nearest size and weight. 

V. INVIi:NTORIES OF CONTROLLABLE MATERIAL 

60 Tbe Operator shall mainlain records ofControllabfe Material chaJgtxl to lhe Joint Account. with sufficient detail to perform physical inventories 

61 

62 Adju8tments to the 10int Account by the Operator resulting from a physical inventory of ControJ1able Material shall be made within twelve (12) 

63 months following the Laking of the inventory or receipt of Non-Operator inventory report. Charges and credits for ovemgcs or shortages will bc 

64 valued for the Joint Account in a~cordance with Section lV.2 (Transjers) and shan be based on the Condition "B" prit:e8 in effect on the date of 

6,. pbysical inventory unless the inventorying Parties can provide sufficient evidence anuther Material condition applies:. 

66 
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1. DIRECTED INVENTORIES 

Physical inventories shan be performed by the Opemtor upon written request of a majority in wornng interests of the Non-Operal.orn 

(hereinafter, "directed inventory"); provided, bowever, the Ope!1ltor sball not be required to perform directed inventories more frequently 

tltan once every five (5) yearn Direcled inventories shall be commenced within one hundred eighty (180) days after the Operator receives 

written notice that a majority in interest of the :-ion-Ope!1ltor.; has requested the inventory. All Parties shall be governed by the results of 

any dirocted inventory. 

Expenses of directed inventories will be borne by the loint Account; provided~ however7 costs associated with any post-report [ollow-up 

to work in .e«ling the inventory will be absorbed by the Party incurring such costs. The Operator is expected to ""ereise judgment in keeping 

11 expenses within reasonable limits. Any anticipated disproportionate or extraordinary costs should be discussed and agreed upon prior to 
12 commencement of the inventory. Expenses of directed inventories may include the following: 
13 

14 A. A per diem rate for each inventory person. represencative of actual salaries. wages, and payroll burdens and benefits of the persoJUleL 
15 

\6 

17 

-performing the inventory or a rute agreed to by the Parties pursuant to Section 1.6.A (General ;\tfatters). TIlt:: per diem rate shall also 

be !!pplied to a reasonable number of days for pre-inventory work. and report preparation. 

I S B. Actual transportation cOSts and Personal Expenses for the inventory team. 
19 

20 C. Reasonable charges for report preparation and distn'bution to the Non-Dperators. 

1J 

22 2. NON-DIRECTED INVENTORIES 
23 

24 A. OPERATOR INVENTORIES 

25 

26 

21 

28 

Physical inventories that are not requesled by the Non-Operalors may be pertormed by the Operator, at the Operator' s discretion. The 

""pe!llies of conducting such Operator-initialed inventories shall oot be chaJged to the Joint Account 

29 8. NON-OPERATORINVENTORlES 

30 

31 

32 

33 

34 

35 

Subject 10 the terms of the Agreemenl to which this AccoWlting Procedtm: is a«acbed, the Non-Ope!1ll.ors OlBy conduct. physic.1 

inventory at reasonable times al their sole cosl and risk after giving Ihe Operator at least ninety (90) days prior wriucn notice. The 

Non-Operator inventory report sball be furnisbed to the Operator io writing within ninety (90) days of completing the inventory 

fieldwork. 

36 C. SPECIAL fNVENTORlES 

J1 

38 

39 

40 

4\ 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

The expense of conducting inventories other than those described in Sections V.I (Directed Inventories), V.2.A (Opera/or 

Inventories), or V.2.8 (Non-Operator Invenlories), shall be charged to \he Party requesting such inventory; provided, however, 

inventories required due to a change of Operator shaU be charged to the Joint Account in the same manner as described in Section 

V I (Dire cted Invenlories) . 

COPYRlGHT I!;;) 2005 by COWlCii of Petroleum Accounmnts Societies, Inc. (COPAS) 
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EXHIBIT"D" 

Attached to and made a part of Operating Agreement dated ______ _ 
between Newfield Production Company, as Operator, and ___ ____ --', et aI, as 

Non-Operators. 

INSURANCE PROVISIONS 

To the extent of those liabilities assumed herein Operator shall carry the following 
insurance for the benefit of the parties, to cover their operations hereunder: 

1. Worker's Compensation/Employer's Liability 
Employer Liability: 

Bodily injury by accident 
Bodily injury by disease 
Bodily injury by disease 

Including: 

$1,000,000 each accident 
$1,000,000 policy limit 
$1,000,000 each employee 

Alternative Employer/Borrowed Servant Endorsement 

II. General Liability Insurance 
Comprehensive General Liability 

Limit of Liability: 
$1,000,000. Combined Single Limit Bodily Injury and Property Damage 
Liability each occurrence, and in the aggregate as applicable. 

Including but not limited to: 
Contractual Liability 
Equipment Property Damage Liability 
Products/Completed Operations 
Pollution - Sudden & Accidental including Saline 

III. Commercial Automobile Liability (Owned, Hired, Non-Owned) 
Limit of Liability: 

$1,000,000. Combined Single Limit Bodily Injury and Property Damage 
each accident. 

IV. Excess LiabilitylUmbrella Insurance 

This policy provides coverage excess of the underlying Employers Liability, 
Comprehensive General Liability and Comprehensive Automobile Liability 
policies. 

Limit of Liability: 
$10,000,000. Combined Single Limit Bodily Injury and Property Damage 
Liability each occurrence. 

V. Additional Provisions 
1) To the extent of the liabilities assumed by Operator, all of the above 

insurance shall be endorsed to provide that: 
(i) Operator's insurers waive their rights of subrogation; 
(ii) Operators insurers nan1e Ule Non-Operator as an Add.itional 

Insured (except for workers compensation insurance); 
(iii)Such insurance coverage is primary. 



2) The premiums paid for all such insurance policies carried by the Operator 
shall be charged to the Joint Account of the parties hereto. Losses for 
which no insurance is required to be carried or in ex.cess of the limits set 
forth above, shall be borne by parties in proportion to their respective 
interests herein and shall be charged to the Joint Account. 

3) Non-Operator may be excluded from Operator's coverage described in 
Paragraph II through N above only after furnishing: 

(i) Express written election to be excluded, and 
(ii) Insurance Certificate reflecting current and adequate coverage for 

its participation interest in amounts and On terms as specified 
above including those endorsements specified in V.I . above 

4) Operator shall require all contractors (including the drilling contractor) 
work:in~ or performing services hereunder to comply with the Worker's 
Compensation and Employer's Liability Laws, both State and Federal, and 
to carry Commercial General Liability with limit · in amounts and on 
teons necessary to cover the work and the obligations of the particular 
contTactor Contractors Certificate ofInsurance will name Operator and 
Non-Operator(s) as additional insured (except with respect to Worker's 
Compensation! Employer's Liability) with waiver of subrogation and 
thirty (30) days notice of cancellation or material change. 

5) Operator or on-Operator as the case may be shall furnish upon written 
request to the requesting party a certificate of insurance verifying each 
policy required pursuant t.o this Agreement. Certificate of Insurance will 
name Operator or on-Operator(s) as additional insured (except with 
respect to Worker' s Compensation! Employer's Liability) with waiver of 
subrogation and thirty (30) days notice of cancellation or material change. 



Form 3 

EXHIBIT"E" 

Attached to that certain Operating Agreement dated _ ,,-_ __ _ 
by and between Newfield Production Company, as Operator, 

and . as Non-Operator 

Gas Balancing Agreement 

I. Ownership of Gas Production 

a. It is the intent of the parties that each party shall have the right to take in kind and 
separately dispose of its proportionate share of gas (including casinghead gas) produced 
from each well located on the acreage (the "Contract Area") covered by the Operating 
Agreement to which this Exhibit is attached ("Operating Agreement"). 

b. Operator shall control the gas production and be responsible for administering the 
provisions of this Agreement and shall make reasonable efforls 10 deliver or cause to be 
delivered gas to the parties' gas purchasers as may be required in order 10 balance the 
accounts of the parties in accordance with the provisions herein contained. For purposes 
of this Agreement, Operator shall maintain production accounts of the parties based on 
the number of MMBtu's actually contained in the gas produced frOID a particular well and 
delivered at the outlet of lease equipment for each party's account, regardless of whether 
sales of the gas are made on a wet or dry basis. All references in this Agreement to 
quantity or volume shall refer to the number of MMBtu's contained in the gas stream. 
Toward this end, Operator shall periodically delermine or cause to be determined the 
BTU content of gas produced from each well on a consistent basis and under standard 
conditions pursuant to any method customarily used in the industry. 

2. Balancing of Production Accounts 

a. Any time a party, or such party's purchaser, is not taking or marketing its full share or any 
portion thereof of gas produced from a particular well (a "Non-Marketing Party"), the 
remaining parties (the "Marketing Parties") shall have the right, but not the obligation, to 
produce, take, sell, and deliver for the Marketing Parties' accounts, in addition to the full 
share of gas to which the Marketing Parties are otherwise entitled, all of the gas 
attributable to a Non-Marketing Party which is not currently being marketed by such 
party. That portion of the gas produced which is attributable to a Non-Marketing Party, 
not taken by such Non-Marketing Party, is referred to in this Agreement as 
"Overproduction". If there is more than one Marketing Party taking gas attributable to a 
Non-Marketing Party, each Marketing Party shall be entitled to take a Non-Marketing 
Party's gas in the ratio that the Marketing Party's interest in production bears to the total 
interest in production of all Marketing Parties; provided, however, that such gas shall be 
made available initially to each Underproduced Party in the proportion that its interest in 
the Contract Area bears to the total interests of all Underproduced Parties desiring to take 
such gas. If all such gas is not taken by the Underproduced Parties, the portion not taken 
shall then be made available to the other parties in the proportion that their respective 
interests in the Contract Area bear to the total interest of such other parties. Each 
Marketing Party shall be credited with such Overprodution toward its working interest 
share of recoverable reserves as determined pursuant to Paragraph 2( e). 

b. A party that has not taken its proportionate share of gas produced from any well (an 
"Underproduced Party") shall be credited with gas in storage equal to its share of gas 
produced but not taken, less its share of gas used in lease operations, vented or lost (the 
"Underproduction"). Such Underproduced Party, upon giving not less than fifteen (15) 
days written notice to Operator, shall be entitled, on a monthly basis beginning the month 
following receipt of notice, to produce, take, sell, and deliver, in addition to the full share 
of gas to which that party is otherwise entitled, a quantity of gas ("Make-up Gas") equal 
to fifty percent (50%) of the total share of gas attributable to all parties having cumulative 
Overproduction (individually called an "Overproduced Party"). 

c. Such Make-up Gas shall be credited against the Underproduced Party's accrued 
Underproduction in order of accrual (first in, first out accounting method). 
Notwithstanding the foregoing and subject to subsection (t) below: (i) an Overproduced 
Party shall never be obligated to reduce its takes to less than fifty percent (50%) of the 
quantity to which the party is otherwise entitled and (ii) any Overproduced Party shall 
never be obligated to reduce the take to which such party is otherwise entitled during the 
production months of November, December, January, February and March. 
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d. If there is more than one Underproduced Party desiring Make-up Gas, each 
Underproduced Party shall be entitled to Make-up Gas in the ratio that such party's 
interest in production bears to the total interest in production of all Underproduced 
Parties then desiring Make-up Gas. Any portion of the Make-up Gas to which an 
Underproduced Party is entitled and which is not taken by the Underproduced Party may 
be taken by any other Underproduced Party(ies). 

e. If there is more than one Overproduced Party required to furnish Make-up Gas, each 
Overproduced Party shall furnish Make-up Gas in the ratio that the party's interest in 
production bears to the total interest in production of all Overproduced Parties then 
required to furnish Make-up Gas. Except as provided in (t) below, each Overproduced 
Party in any well shall be entitled, on a monthly basis, to take its full share of gas less its 
share of the Make-up Gas then being produced from the particular well in which it is 
overproduced. 

f. If any party, in good faith reliance upon a reputable third party engineering reserve 
report, believes an Overproduced Party has recovered one hundred percent (100%) of that 
Overproduced Party's share of the recoverable reserves from a particular well, such 
Overproduced Party, on being notified in writing of that fact by Operator, or any Non
Operator in the event Operator is the party to whom such notice is directed, shall cease 
taking gas from such well and the remaining parties shall be entitled to take one hundred 
percent (100%) of such production until the accounts of the Parties are balanced. 
Thereafter, the Overproduced Party shall again have the right to take its share of the 
remaining production, if any, in accordance with the provisions herein contained. 
Provided, however, after an Overproduced Party has recovered one hundred percent 
(100%) or more of its full share of the recoverable reserves as determined herein above 
from a particular well, the Overproduced Party may continue to produce if such 
continued production is: (i) necessary for lease maintenance purposes; or, (ii) permitted 
by a majority of interest of the parties who have not produced one hundred percent 
(100%) of their recoverable reserves from such well, such majority approval to be 
evidenced by a written ballot conducted by Operator, or (iii) a subsequent third party 
engineering report indicates an upward revision in reserves that would result in such 
party not having produced one hundred percent (100%) of its recoverable reserves. For 
purposes of this AgTeement, such engineering reserve reports may not be commissioned 
more than twice each calendar year. 

3. Cash Balancing 

a. If gas production from a particular well ceases and no attempt is made to restore 
production (or substitute therefore) within one hundred eighty (180) days thereafter, 
Operator shall distribute, within two hundred ten (210) days of the date the well last 
produced gas, a statement of net unrecouped Underproduction and Overproduction and 
the months and years in which such unrecouped production accrued (the "Final 
Accounting"). 

b. Within thirty (30) days of receipt of such Final Accounting, each Overproduced Party 
shall remit to Operator for disbursement to the Underproduced Party a sum of money 
(which sum shall not include interest) equal to the amount actually received or 
constructively received, under subparagTaph (e) below, by such Overproduced Party for 
sales during the month(s) of Overproduction, calculated in order of accrual, but less 
applicable taxes, royalties, and reasonable costs of marketing and transporting such gas 
actually paid by such Oveproduced Party. Such remittance shall be based on the number 
of MMBtu's of Overproduction and shall be accompanied by a statement showing the 
volumes and prices for each month with accrued unrecouped Overproduction. 

c. Within thirty (30) days of receipt of any remittance by Operator from an Overproduced 
Party, Operator shall disburse such funds to the Underproduced Party(ies) in accordance 
with the Final Accounting. Operator assumes no liability with respect to any payment 
(unless such payment is attributable to Operator's overproduction), it being the intent of 
the parties that each Overproduced Party shall be solely responsible for reimbursing each 
Underproduced Party for such Underproduced Party's respective share of overproduction 
taken by such Overproduced Party in accordance with the provisions herein contained. If 
any Party fails to pay any sum due under the terms hereof after demand by the Operator, 
the Operator shall tum responsibility for the collection of such sum to the Underproduced 
Party(ies) to whom it is owed, upon which Operator shall have no further responsibility 
for collection. 
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d. lu det.ermining the amount of Overproduction for which settlement is due, production 
taken during any month by an Underproduced Party in excess of the Underproduced 
Party's hare shall be u-eated as Make-up and shall be applied to reduce prior deficits in 
the order of accrual of those deficits. 

e. [f a portion of an Overproduced Party's gas production is disposed of for its own usc, the 
pri,ce tor sucb gas will be the price received tor any gas disposed of by such party in 
arm's lengths transactions. During periods when an Overproduced Party disposed of gas 
for it$ own use, sold gas to an affiliate for a net price less than the spot price as defmed 
below, or had no gas sales, overproduction will be valued at the weighted average price 
received simultaneously by all parties for gas disposed of in ann's length transactions at 
that time. If no party sold gas on an ann's length basis when the overproduction 
occurred, then the price shall be detemrined by using the quoted index price per MMBTU 
as published in the first issue of the month of production of Platts Gas Daily Price Guide 
Gas Market Report in the table entitled "Prices of Spot Gas Delivered to Pipelines" (as 
such may be retitled) for the nearest delivery pooling point, less tariff transportation, 
gathering (if any), dehydration and other treating costs back to the point of title transfer. 
If such Gas Market Report (as such may be retitled) ceases to be published then the index 
will be subject to the negotiation in order to obtain a mutally acceptable substitute report. 
A price determined for gas production not sold by the Overproduced Party shall be 
deemed to have been constructively received by such party. 

f. [f any refunds are later required by any governmental authority, each party shall be 
accountable for its respective share of such refunds, as finally balanced hereunder. 

g. Notwithstanding the above, at the election of an Overproduced Party (but not more than 
once in a calendar year), any Overproduced Party may call for the preparation and 
distribution of a statement of net current unrecouped Underproduction and 
Overproduction and the months and years in which such unrecouped production accrued 
("Interim Accounting") which shall be determined in accordance with this paragraph. 
Pursuant to the provisions herein and based upon such Interim Accounting, any 
Overproduced Party so electing in its own discretion may pay its remittance to Operator 
for subsequent disbursement to the appropriate Underproduced Party(ies) and such 
Overproduced Party shall be in balance. 

4. Deliverability Tests 

At the request of any party, Operator may produce the entire well stream for a deliverability test 
not to exceed seventy-two (72) hours in duration (or such longer period of time as may be 
mutually agreed upon by the parties) if required under the requesting party's gas sales or 
transportation contract. 

5. Nominations 

Each party shall, 00 a monthly basis, give Operator suffiCient lime and data eilber to nominate 
such party's respective share of gas to the transporting pipeline(s) or, if Operator is not 
nominating such party's gas, to inform Operator of the manner in whioh to dispatch suoh party's 
gas. Eltcepl liS, and to 'Lhe extent caused by Operator's gross negligence or willful misconduct, 
Operator shall not be responsible for any fees andlor pemillies associated with imbalances 
charged by any pipeline to any Non-Operators. 

6. Statements 

On or before the twenty-fifth (25",) day of the month following the month of production, each 
party taking gas shall furnish or cause to be furnished to Operator a ta\ement of gas taken, 
expressed in terms of MMBtu's. If actual volume information sufficient to prepare such 
statement is not made available to the taking party in sufficient time to prepare it, such taking 
party shall nevertheless furnish a statement of its good faith estimate of the volumes taken and 
shall furnish Operator with a revised statement as soon as actual volume information is available. 
Within twenly (20) days of tbe receipt of all such statements, Operator shall furnish each party a 
statement of the gas balance among tile Parties, including th~ total quantity of gas produced from 
each well, the portion thereof used in operations, vented or lost, and lbe total quantity delivered 
for each party's account. Any error or discrepancy in Operator's monthly statement shall be 
promptly reported to Operator and Operator shall make a proper adjustment within thirty (30) 
days after final detenninatioD of the correct quantities involved; provided, however, if no errors 
or disC!eplincies are reported to Operator within two (2) years from the date of any statement, [he 
statement shaU be conclusively deemed to be correct. Additionally, within ninety (90) crays from 
the end of each calendar year, or from a transfer of interest of a party hereto, non-operators or 
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such transferring party shall furnish Operator, for the sale purpose of establis/ling records 
sufficient to verifY cash balancing values, a statement reflccting amounts actually received or 
constructiveLy received under paragraph 3.(e), on a monlhly basis, for tile year preceding the 
calendar year. Any party who fails 10 provide such statements shall be notified by Operator of its 
delinquency. If the de'linqLlelll statements are not received by Operator withiu thirty (30) days 
from the delinquent party' s receipt of such notice, Operator shall not allow the delinquent party to 
produce gas for its account when such party is delinquent in. so furnishing the statements. 

7. Payment of Taxes 

Each Party taking gas shall payor cause to be paid any and all production, severance, utility, 
sales, excise, or other taxes due on that gas. 

8. Operating Expenses 

The operating expenses are to be borne as provided in the Operating Agreement, regardless of 
whether all parties are selling or using gas or whether the sales and use of each are in proportion 
to their respective interests in the gas. 

9. Overproducing Allowable 

Each party shall give Operator sufficient time and data to enable Operator to make appropriate 
nominations, forecasts andlor filings with the regulatory bodies having jurisdiction to establish 
allowables. Each party shall at all times regulate its takes and deliveries from the Contract Area 
so that the welles) covered hereby shall not be curtailed andlor shut-in for overproducing the 
assigned allowable production by the regulatory body having jurisdiction. 

10. Payment of Royalties 

G. At all limes while gas is produced from the Contract Area, each Marketing Party shall 
make appropriate payment of all royalties, overriding royalties and other payments out of 
or in Iicu of production (' Royaltics'') burdening its interest based on the actual volume of 
g-as taken or delivered by such Marl-.-e ing Party, exclusive of gns used in operations, 
vented, or lost and each party shall protect. indemnifY and hold harmless all other parties 
from any and all claims relating thereto. 

b . It is the intent of the parties that Royalties be paid in accordance with Article 10(a). 
However, if such arrangement is superseded by statute, rule, TeguJation, order or any 
decision by a court bavhlg jurisdiction therefore, each party (whether a Marketing Party 
or Non-Marketing party) to tbe extent required to comply with such decision, shall make 
appropriate payment of all Royalties burdening its interest just as if each \lch party was 
taking or delivering its full share and only its full share of such gas production, exclusive 
of gas used in operations, vented or lost, and each party sball protect, indemnify and hold 
harmless all other parties from any and all claims relating thereto. 

1 1 . Application of Agreement 

The provisions of this Agreement shall be separately applicable and shall constitute a separate 
agreement with respect to gas produced from each well located on the Contract Area. 

12. Term 

1ms Agreement shall terminate when gas production under the Operating Agreement 
pennanently ceases and the accounts of the parties are finally settled in accordance with its 
provisions. 

13. Operator's Liability 

Except as otherwise provided herein, Operator is authorized to administer the provisions of this 
Agreement, but shall have no liability to Ute other parties for losses sustained or liability incurred 
which arise out of or in connection with the performance of Operator's duties hereunder except 
such as may result from Operator's gross negligence or willful misconduct. 

14. Audits 

Any Underproduced Party shall have the right for B period of two (2) years after receipt of 
payment pursuant to a Final Accounting and after giving written notice to all parties, to audit an 
Overproduced Party's accounts and receipts relating to a payment. Any Overproduced Party shall 
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nave the right for a period of two (2) years after tender of payment for umecouped volumes and 
on giving wrillen notice to all parties, to audit an Underproduced Party's records as to volumes. 
The party conducting such audit shall bear tbe C{)sts of the audit. Additionally. Operator shall 
have the right for a period of two (2) years after receipt of an annual statement from a oon
operator, under paragrapb 6 after giving written notice Lo lheaffected non-operator, Lo audit such 
non-operators accourUS and records relating to such payment. The costs of the audit shall be 
borne by the joint account. 

15. Successors and Assigns 

'DIe terms covenants. and conditions of this Agreement shall be binding upon and shall inure to 
the benefit of the parties and to their respective successors and assigns and may be assigned in 
whole or in part from time to time; provided, however that (a) any such assignment shall be made 
subjecl to the Operating Agreement to which this Agreement is attached (if any) and as among 
the parties shall not be valid without the written acceptance of the terms of the Agreement by tbe 
Assignee; (b) the Assignee sbalL acquire such interest subject to aoy Overproduction andlor 
Underproduction imbalances existing al such time as well as any cash balancing obligation 
created thereby. 

16. Liquefiable Hydrocarbons Not Covered Under Agreenlent 

The Parties shall share proportionately io and own all liquid hydrocarbons recovered with the gas 
sales by lease equipment, io accordance with their respective interests. 

1 7. Conflict 

If there is a conflict between the tenos of this Agreement and the t=s of any gas sales contract 
covering the Contract Area entered into by any party, the t=s of this Agreement shall govern. 

18. Arbitration 

Any controversy or claim arising out of or relating to this Agreement, or the breach thereof, shall 
be settled by binding arbitration in accordance with the Commercial Arbitration Rules of the 
American Arbitration Association and judgmeOl upon the award may be entered in any Court 
having jurisdiction thereof. The arbitrator shall not award punitive or consequential damages in 
settlement of any controversy or claim. 

19. Operator's Fees 

Operator shall charge the Underproduced Parties (in proportion of each Underproduced Parties' 
cumulative volume of Underproduction divided by the total cumulative volume of 
Underproduction of all Underproduced Parties) the lesser of actual costs incurred in maintaining 
the accounts which are not covered by the COPAS allowances or Two Hundred Dollars ($200.00) 
per month per well for each month during which Operator maintains accounts hereunder for such 
well. Escalation of this fee shall be allowed annually pursuant to the published COPAS 
guidelines. 

(END OF EXlllBIT "E") 
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EXHIBIT "F" 

Attached to that certain Operating Agreement dated ____ ---', for 
T9wnship . Range 

Section: 
Duchesne County, Utah 

EQUALE~LOYMENTOPPORTUNITY 

During the performance of this agreement, the Operator shall be bound by and comply 
with all terms and provisions of Section 202 of Executive Order 11246 of September 24, 1965, 
all of which are incorporated herein by references to the same extent as if fully set out herein, 
and shall be bound by and comply with the rules, regulations and relevant orders adopted 
pursuant to such Executive Order. 

Operator assures Non-Operator that it does not and will not maintain or provide for its 
employees any segregated facilities at any of its establishments, and that he does not and will 
nOl permit its employees to perform their services at any location, under its control, where 
segregated facilities are maintained. For this purpose, it is understood that thc phrase 
segregated facilities" includes facilities which are in fact segregated on the basis ofrace, color, 

niligion, or nalional origin, because of habit, local custom or otherwise. It is further understood 
and agreed that maintaining or providing segregated facilities for its employees or permitting 
its employees to perform their services at any location under its control where segregated 
facilities are maintained is a violation of the equal opportunity clause required by Executive 
Order 11246 of September 24, 1965. Operator further understands and agrees that a breach of 
the assurance herein contained subjects it to the provisions of the Order at 41 CFR Chapter 60 
of the Secretary of Labor, dated May 21, 1968, and the provisions of the equal opportunity 
clause enumerated in contracts between the United States of America and Non-Operator. 
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NEWFIELD 

...... Unit: 

Dillman 5-2-3-1W Central Basin 

ObjeclNQ: Location: 

Authorization for 
Expenditure 

Afn,.. 
Drilling 

PtOjo<lDo_i 

Operator 

NEWFIELD PRODUCTION COMPANY 
Outside Optlra18d AFE No 

EslimaiedSlartOate 

02/27/2012 

Wasatch SWINW Section 2, T3S, R1W, Duchesne Drill & Complete a Deep Wasatch well 
County, UT 

Cost Description Intangible 

Completion $ 1,226,405 

DHC $ 994,387 

$ -
S -
S -

Totals - Gross Costs $ 2220,792 

AFE No: ReviMNISupp 11-

25732 
Reporl Center; 001 Number 

500319447 0 

Projet;LedTO: 

10600 

Tangible Total 

S 567,600 $ 1,794,005 

$ 783,651 $ 1,778,038 

$ $ 

$ $ -
$ - $ -
$ 1,351,251 $ 3,572,043 

Joint Interest Owners Oracle 10 Site No. Working Interest Net Cost 

JOHN PEKROS 3.132341% $ 111.889 

S 

$ 

$ 

S -
$ -
$ -
$ -
$ -
$ -
S -
$ -
$ -
S 

$ -
$ -
S -
$ -
$ -
S -

Totals 3.132341% S 111,889 

Project Coordinators Title Phone Number Email Address 

Johnson, Ryan (RJ) Drilling Engineer 303-685-8023 !)lanjohnson@newfield.com 

Newfield Exploration Company JOHN PEKROS 

C:;IflJ;l:e ~ Date 

Jc7)P/rL 
Approved (Signature) Oate 

7-A 10/26/2012 7:38 A'" 



AFE NO: 25732 

NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

DATE: 02127/2012 
~~--~---------------------------------

LEASE & WELL NO.: Dillman 5-2-3-1W 
--~----~--~------~-------------------

UNIT: Central Basin 
OBJECTIVE: Wasatch 

PROPOSED TD: --,-1-=-06-=-0-0----
LOCATION: SWINW Section 2, T3S, RIW, Duchesne County, UT 
OPERATOR: Newfield Production Company 

DESCRIPTION: Drill & Complete a Deep Wasatch well 

DRJLLli'lG ESTIMATED COSTS 
880101 Base/Field Operations S -
880102 Cased Hole Electric Wireline $ -
880103 Casing Crews & Running Tools - Casing & Tubing $ -
880 105 Cementing $ 77,000 
880106 Chemical Treatment/Surface $ -
880 107 Chemical Treatment/Subsurface $ 2,400 
880108 Coiled Tubing $ -
880109 Communications $ -
880110 Consultants $ 61.200 
880111 Core / Fluid Anulysis $ -
880113 Directional Drilling Operations $ 60,000 
880115 Engineering - Process $ -
880117 Environment & Safety $ 700 
880118 Filtration $ -
880119 Fishing Operations S -
880120 Fluid/Cuttings Disposal $ -
880121 Formation Evaluation S 65,000 
880122 Formation Stimulation - Fracturing $ -
880123 Formation Stimulation - Other S -
880125 Hanger - Liner $ -
880127 Hookup Services $ -
880128 Hot Oil ing Services $ -
880129 Inspection - Bottom Hole Assembly S 1.000 
880130 Insp~ction - Casing $ 6,000 
880131 Inspection - Drill Pipe S 2,000 
880132 Inspection - Site $ -

8_80133 Inspec tion - Tubi ng $ -
880135 Inspection/Removal - Pipeline $ -
880137 Inspection/Removal - Wellhead & Tree $ 500 
880138 Instrumentation $ 11 ,900 
880139 Labor - Company Supervision $ 
880140 Labor - Company Employees $ -
880141 Labor - Contract Employees $ -
880143 Location Preparation $ 73.197 
880144 Location Remediation & Maintenance $ -
880145 Measurement $ -
880146 Miscellaneous Services $ 15,000 
8801 47 Mud Logging Services $ 20,000 
880148 Nitrogen Services $ -
880149 Project Management $ -
880150 Rig Costs - DaYfIlle 17 Days @ 15140 $/day $ 257,380 
880151 Rig Costs - Footage Feet @ /1#11#### $1 fI S -
880152 Rig Costs - Turnkey $ 38.000 
880 153 Rig Mob & Demob S 45,000 
880154 Secu.nty $ -
880155 S lickline Services S -
880156 Survey - Location $ 12,000 
880157 Survey - Well S -
880158 Testing - Tubing $ -
880159 Testing - Well & Well Flowback $ -
880160 Testing - Well Control Equipment $ 5,500 
880162 Transponation - Land S 40,000 

Continued On Page 2 
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880164 Transportaion-Fuel $ 
880165 Tubular Conveyed Perforating & Drill Stem Test Equipment $ -
880166 Welding $ 2,000 
880301 Bils $ 45,000 
880302 Blow Out Preventors $ 5,000 
880304 Complclion Fluids $ -
880305 Compressors $ -
880307 Cranes $ -
880309 Dehydration Unit $ -
880310 Drill Slring $ 37,750 
880311 Electrical & Rcpairs $ -
880313 Fuel- RigsIPlattonnsll.ease (DeLivered) $ 85,000 
880314 Fuel Gus (Produced) $ -
880315 Fuel Gas Systems $ -
880318 Genct'<IlOrs $ -
880319 Glycol $ -
880320 Heat Exchanger/Coolers $ -
880321 Heaters - Indirect Line $ -
880324 Living Quarters $ 25,000 
880325 Lost in Hole $ -
880326 Lubric/lI1[S $ -
880327 Methanol $ -
880328 MisccHaneous Surface Equipment $ 26,000 
880329 Mud - Drilling $ 90,000 
880330 Mud Monitorim~ & Processin D $ 15,000 
880332 Oil Measurement Equipment $ -
880335 Pipeline / Flowline $ -
880336 Pump $ -
880337 Safety Equipment $ -
880338 Safety Systems $ -
880339 Salvage $ -
880341 Stabilizer, Under Reamer, Hole Opener $ -
880342 Startup Material I Stock $ -
880343 Structural Repairs { Major Surface Equipment $ -
880345 Tanks $ 5,000 
880346 Tools & Supplies $ 1,000 
880348 Utility Systems $ -
880349 Vapory Recovery System $ -
880350 Water $ 20,000 
88035 I Water Handling Equipmenl $ -
880352 Well MtmifOld Skid $ -

880601 Artificial Lift $ -
880602 Casing Accessories $ 25,000 
880603 Miscellancous Subsurface Equipment $ -
880604 Packers & Liner Hangers $ 75,000 
880605 Pipe - Caisson $ -
880606 Pipe- Drive Pipe $ -
880607 'Pipe - Conductor Casing $ 5,000 
880608 Pipe - Surfacc Casing 1000 Feet @ 30.81 $/ft $ 30,810 
880609 Pipe - Intermediate Casing $ 246,413 
880610 Pipe - Production Casing $ -
880611 Pipe - Casing Liners $ 36,678 
880612 Pille - Tieback Casing $ -
8~0613 Pipe - Tubing $ -
880614 Rods $ -
880615 Safety Valves $ -
880616 Tubing Accessories $ -
880617 Wellhead $ 10,000 

880503 LegAl Fees $ 100,000 
880511 Regulatory Compliance $ 5,000 
880501 Insurance $ 4,085 
880963 Contingency 5 % $ 84,425 
880965 Overhead $ 5,100 

TOTAL DRILLING COST (CA ING POINT) 1,778,038 I 

Continued On Page 3 Page 2 of 4 
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COMPLETION 
881101 Base/Field Operations $ -
881102 Cased Hole Electric Wireline $ 63,000 
881103 Casing Crews & Running Tools - Casing & Tubing $ 16,000 
881105 Ccmcnting $ -
881106 Chemical Treatment/Surface $ -
881107 Chemical Treatment/Subsurface $ 1,500 
881108 Coiled Tubing Units $ 190,000 
881109 Communications $ -
881110 Consultants $ -
881111 Core/Fluid Analysis $ -
881113 Directional Drilling Opc.ralions $ -
881115 Enginecring-Process $ -
881116 Structural Engineering $ -
881117 Environment & Sarety $ -
881118 Filtration $ -
881119 Fishing Operations $ -
881120 Fluid Disposal $ 50,000 
881121 Formation Evaluation $ 40,000 
881122 Formation Stimulation - Fracturing $ 420,000 
881123 Formation Stimulation - Other $ 42,000 
881125 HOIl£cr-Liner $ -
881127 Hookup Services $ -

881128 Hot Oiling Servict:S $ 22,000 
881129 Inspection-Bottom Hole Assembly $ -
881130 Illspcclion-Cusinji $ . 
881131 inspeclioJl-Drili Pipe $ . 
881132 i'nspcetion-Site $ -
881133 Inspection-Tubing $ -
881135 Installation/Removal-Pipdinc $ -
881\37 Installation/Removal-Wellhead & Tree $ -
881\38 Instrumentation $ 45,000 
881139 Labor - Company Supervision $ 18,400 
881140 Labor - Company Employees $ 6,600 
881141 Labor - Contract Employees $ 29,000 
881143 Location Preparation $ -
881144 Location Remediation & Maintenance $ 19,000 
881145 Measurement $ 19,000 
881146 Misccllalll)OllS Services $ 5,500 
881147 Mud Logging Services $ -
881148 Nilrogen Services $ -
881149 Projcct Management $ -
881150 Rig Costs - Dnyrate $ 22,000 
881151 Rig Costs-Foolage $ -
881152 rig Costs-Turnkey $ -
881153 RigMob & DeMob $ -
881\54 S(.'Curity $ -
881155 Slickline Services $ -
881156 Survey-Loclltion $ -
881157 Survey-Well $ -
881158 Testing-tubing $ -
881159 TeSting - Well & Well Flowback $ 64.000 
881160 Testing-Well Control Equipmeot $ 30,000 
881162 Transportation - Land $ 11,000 
881164 T ra nsportllt ion $ -
881165 Tublllar Conveyed Perforating & Drill Stem Test Equipment $ -
881166 Welding $ 55,000 

881301 Bits $ -
881302 Blow Out Preventors $ 40,000 
881304 Completion Fluids $ 36,000 
881305 Compressors $ 

881306 Condensate $ -
881307 Cranes $ 45,000 
881309 Dehydration Unit $ . 
881310 Drill String S -

Continued On Page 4 Page 3 of 4 
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881311 Electrical & Repairs S 30,000 
881313 Fllet- Rl&"PlatformslLcase (Delivered) $ -
881314 Fuel Gas (Produced) $ -
881315 Fuel Gas Systems $ -
881318 Generators $ -
881319 glycol $ 5,000 
881320 Heat Exch8n~er/Coolers $ -
881321 Heaters - Indirect Line $ -
881322 Insulation $ 61.000 
881324 Living Quarters $ -
881325 Lost In Hole $ -
881326 Lubricants $ -
881327 Methanol $ -
881328 Miscellaneous Surface Equipment $ 68,000 
881329 Mud-Drilling $ -
881330 Mud Monitoring & Processing $ -
881332 Oil Measurement Equipment $ -
881335 Pipeline I Flowline $ -
881336 Pumps $ 10,000 
881337 Safety Equipment $ -
881338 Safety Systems $ -
881339 Salvage $ -
881340 Separators $ -
881341 Stabilizer. Under Reamer. Hole Opener $ 29,000 
881342 Startup Material/Stock $ -
881343 Structural Repai rs/Major Surface Equipment $ -
881345 Tanks $ 51,000 
881346 Tools & Supplies $ -
881347 Treaters $ 60,000 
881348 Utility Systems $ -
881349 Vapor Recovery System $ -
881350 Water $ -
881351 Water Handling Equipment $ -
881352 Well Manifold Skid $ -
881601 Artificial Lift $ 17,000 
881602 Casing Accessories $ -
881603 Miscellaneous Subsurface Equipment $ -
881604 Packers & Liner Hangers $ -
881605 Pipe-Caisson $ -
881606 Pipe-Drive Pipe $ -
881607 Pipe-Conductor Casing $ -
881608 Pipe-Surface Cusing $ -
881609 Pipc- Intenllediate Casinll $ -
881610 Pipe - Production Casing Feet @ $/ft $ -
881611 Pipe - Casing Liners $ -
881612 Pipe Tiebllck Casing $ -
881613 Pipe - Tubing 8800 Feet gq 7.00 Sift $ 61,600 
881614 Rods Feet @ $/ft $ -
881615 Safely Valves $ -
881616 Tubing Accessories $ 10 000 
881617 Wellhead $ 44.000 

881502 Land Owner Fees $ -
881503 Legal Fees $ -
881511 Rcgulnlory Compliance $ -
881501 Insurance $ -
881963 Contingency 5 % $ 54,405 
881965 Overhead $ 3,000 

TOTAL COMPLETION COST I $ 1,794,005 I 
TOTALAFE I $ 3,572,043 I 

Non-Operator Approval ____________________ .......;T_it;..le;.-. ______________ D_at..;.e ___ __ _ 

Operator Approval Title Date -----------------------------------------------------------------
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AFE NO: 25732 

NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

---------------------------------------------LEASE & WELL NO.: Dillman 5-2-3-1W 
DATE: 02/27/2012 
UNIT: Central Basin 

OBJECTIVE: Wasatch -----------------------------------------LOCATION: SWINW Section 2, T3S, RIW, Duchesne County, UT 
~.:..:.:..:.--------

OPERA TOR: Newfield Production Company PROPOSED TD: ..;;;1.:..,.06:..;0--'-0 ___ _ 
DESCRIPTION: Drill & Complete a Deep Wasatch well 

DRILLING ESTIMATED COSTS 
880101 BascIField Operations S -
880102 Cased Hole Electric Wireline $ -
880103 Casing Crews & Running Tools - Casing & Tubing $ -
880105 Cemooting $ 77,000 
880106 Chemical Treatment/Surface $ -
880 107 Chemical TreatmcntlSubsurface $ 2,400 
880108 Coiled T ubing $ -
880109 Communications $ -
880110 Consultants $ 61,200 
880111 Core I Fluid Analysis $ -
880113 Directional Drilling Operations $ 60,000 
880115 Engineering - Process $ · 
880117 Environment & Safety $ 700 
880118 Filtration $ -
880119 fishing Operations $ -
880120 FluidiCultings Disposal $ -
880121 Formation Evaluation $ 65,000 
880122 Formation Stimulation - Froclll,ring $ -
880123 Formation Stimulation - Other $ -
880125 Hanger - Liner $ -
880127 Hookup Services $ -
880128 Hot Oiling_Services $ -
880129 inspection - Bottom Hole Assembly $ 1,000 
880130 Inspection - Casing S 6.000 
880131 h)speetlon - Drill Pipe $ 2,000 
880132 Inspec tion - Site $ · 
880133 Inspection· Tubing $ -

880135 Inspection/Removal - Pipeline $ · 
880137 inspection/Removal - WelUlead & Tree $ 500 
880138 Instrumentation $ 11,900 
880139 Labor· Company Supervision $ -
880140 Labor - Company Employees $ -
880141 Labor - Contract Employees $ -
880143 Location Preparation $ 73,197 
880144 Location Remediation & Maintenance $ · 
880145 Measurement $ -
880146 Miscellaneous Se.rvices $ 15,000 
880147 Mud logging Services $ 20,000 
880148 Nitrogen Services $ -
880149 .Project Management $ -
880150 Rig Costs - Dayrate 17 Days @ 15140 $Iday $ 257,380 
880151 Rig Costs - Footll.ge Feet ~ ####### $/ft $ -
880152 Rig Costs· Turnkey $ 38.000 
880 153 Rig Mob & Demob $ 45,000 
880154 Sec uri ty_ $ -
880 155 Slickline Services $ -
880156 SlIrYC'Y - Location $ 12,000 
880157 Sllrvey - Well $ -
880158 Testing - Tubing $ -
880159 Testing - Well & Well Flo~back $ -
880160 Testing - Well Control Equipment $ 5,500 
880162 Tr.lnsponation - Land $ 40,000 

Continued On Page 2 
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880164 T ransportaion-Fuel $ · 
880165 Tubular Conveyed Perforating & Drill Stem Test Equipment $ · 

880166 Welding $ 2,000 
880301 Bits $ 45,000 
880302 Blow Out Preventors $ 5,000 
880304 Completion fluids $ -
880305 Compressors $ · 
880307 Cranes $ · 
880309 Dehydration Unit $ -
880310 Drill SITing $ 37,750 
880311 Electrical & Repairs $ · 
880313 fuel - Rigs/Platfol111$lLease (Delivered) $ 85,000 
880314 fuel Gas (produced) S · 
880315 Fuel Gas Systems $ · 
880318 Generators $ · 
880319 Glycol $ · 
880320 Heat Exchanger/Coolers $ · 
880321 Heaters - Indirect Line S · 
880324 Living Quarters $ 25,000 
880325 Lost in Hole $ · 
880326 Lubricants $ -
880327 Methanol $ -
880328 Miscellaneous Surface Equipment $ 26,000 
880329 Mud - Drilling $ 90,000 
880330 Mud Monitoring & Processing $ 15,000 
880332 Oil Measurement Equipment $ -
880335 Pipeline I Flowline $ -
880336 Pump $ -
880337 Safety Equipment $ · 
880338 Safety Systems $ -
880339 Salvage $ · 
880341 Stabilizer, Under Reamer, Hole Opener $ -
880342 Startup Material I Stock $ · 
880343 Structural Repairs I Major Surface Equipment S · 
880345 Tanks $ 5,000 
880346 Tools & Supplies $ 1,000 
880348 Uti lity Systems $ -
880349 Vapo!)' Recovery System $ · 
880350 Water $ 20,000 
880351 Water HandLing Equipment $ · 

880352 WeJl Manifold Skid $ · 

880601 Artificial Lift $ -
880602 Casing Accessories $ 25,000 
880603 Miscellaneous Subsurface Equipment $ -
880604 Packers & Liner (--Jangers $ 75,000 
880605 Pipe - Caisson $ -
880606 Pipe - Drive Pipe $ -
880607 Pipe - Conductor Casi ng $ 5,000 
880608 PiRe - Surface Casing 1000 Feet ~ 30.81 Si ft $ 30,810 
880609 Pipe - Intermediate Casing $ 246,413 
880610 Pipe - Production Casing $ -
880611 Pipe - Casing Liners $ 36,678 
880612 Pipe - Tieback Casing $ · 
880613 Pipe - Tubing $ · 
880614 Rods $ -
880615 Safety Valves $ · 
880616 Tubillg Accessories $ -
880617 Wellhead $ 10,000 

880503 Legal Fees $ 100,000 
880511 Regulatory Compliance $ 5,000 
880501 Insurance $ 4,085 
880963 Contingency 5 % $ 84,425 
880965 Overhead S 5.100 

TOT AL DRILLING COST (CASING POINT) Is 1,778,038 I 

Continued On Page 3 Page 2 of 4 
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COMPLETION 
881101 Base/Field Operations S -
881102 Cased Hole Electric Wireline S 63.000 
881103 CasingCrews & Running Tools - Casing & Tubing $ 16.000 
881105 Cementing $ -
881106 Chemical TreatmenllSurface S -
881107 Chemical Treatment/Subsurface $ 1,500 
881108 Coiled Tltbing Units $ 190.000 
881109 Communications S -
881110 Consultants $ -
881111 Core/Fluid Analysis S -
881113 Directional Drilling Opt."l'lIlions $ -
881115 Engineering-Process S -
881116 Structural Engineering $ -
881117 Environment & Safely $ -
881118 Filtration $ -
881119 Fisning Operations $ -
881120 Fluid Disposal $ 50.000 
881121 Formation Evaluation $ 40,000 
881122 Fom18tion Stimulation - Fracturing $ 420,000 
881123 Formation Stimulation - Other $ 42,000 
881125 Hanger-Liner $ --
881127 Hookup Services $ -
881128 Hot Oiling Services $ 22,000 
881129 Inspection-Bottom Hole Assembly $ -
881130 Inspection-Casing $ -
881131 inspection-Drill Pipe $ -
881132 Lnspection-She $ -
881133 Inspection-Tubing $ -
881135 lnstallalionlRemoval·Pipelinc $ -
881137 InstallationIRcmoval-Wellheod & Tree $ 
881138 Instrumentation $ 45,000 
881139 Labor · COIDjl8ny Supervision $ 18,400 
881140 Labor - Company Employees S 6.600 
881141 Labor - Contract Employees $ 29,000 
881143 Location Preparation $ · 
881144 Location Remediation & Maintenance S 19,000 
881145 Measurement S 19,000 
881146 Miscellaneous Services $ 5,500 
881147 Mud Logging Services $ -
881148 Nitrogen Services $ · 
881149 Project Management $ -
881150 rug Costs - Dayrate $ 22,000 
881151 Rig Costs-Footage $ -
881152 rig CostS-Turnkey $ -
881153 Rig Mob & DeMob $ · 
881154 Security_ $ -
881155 Slickline Services $ -
881156 Survey- Location $ -
881157 Survey-Well $ -
881158 Testing-tubing $ -
881159 Testing - Well & Well Flowback $ 64,000 
881160 Testing-Well Control Equipment $ 30,000 
881162 Transportation - Land $ 11,000 
881164 Transportation $ -
881165 Tubular Conveyed Perforating & Drill Stem Test Equipment $ -
881166 Welding $ 55,000 

881301 Bits $ -
881302 Blow Out Preventors $ 40,000 
881304 CompLetion Fluids $ 36,000 
881305 Compressors $ -
881306 Condensate $ -
881307 Cranes $ 45,000 
881309 Dehydration Unit $ -
881310 Drill String $ -

Continued On Page 4 Page 3 of4 
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881311 Electrical & Repairs $ 30,000 
881313 Fuel-RiglPlatfonnsiLease (Delivered) $ -
881314 Fue.l Gas (Produced) S -
881315 Fuel Gas Systems S -
8813 18 Generators $ -
881319 glycol $ 5,000 
881320 Heat E!(changer/Coo,lers $ -
881321 Heaters - Indirect Line $ -
881322 Insulation $ 61,000 
881324 Li ving Quarters $ -
881325 Lost In Hole $ -
881326 Lubricants $ · 
881327 Methanol $ -
881.328 MiscellanCQus Surface Equipment $ 68,000 
881329 Mud-Drilling $ -
881330 Mud Monitoring& Processing $ -
881332 Oil Measurement Equipment $ -
881335 Pipeline I Flowlim: S -
881336 Pumps $ 10,000 
881337 Safety Equij)Illent S · 
881338 Safety Systems S -
88 1339 Salvage $ · 
881340 Separators $ -
881341 Stabilizer, Under Reamer, Hole Opener $ 29,000 
881342 S lartup Material/Stock $ -
881343 Structural RepairslMajor Surface Equipment $ -
881345 Tanks $ 51,000 
881346 Tools & Supplies $ -
881347 Treaters $ 60,000 
881348 Utility Systems $ · 
88 1349 Vapor Recovery System $ · 
881350 Water $ -
881351 Water j-Iandling Equipment $ · 
881352 Well Manifold Skid $ · 

881601 Artificial Lift $ 17,000 
881602 Casing Accessories S -
881603 Miscellaneous Subsurface Equipment $ -
881604 Packers & Liner Hangers S -
881605 Pipe-Caisson $ -
881606 Pipe·Drive Pip_c $ -
881607 Pipe-Conductor Casing $ -
881608 Pipe-Surface Casing $ · 
881609 Pipe- Intermediate Casing $ · 
881610 Pipe · Production Casing Feet @l $/ft S -
881611 Pipe - Casing Liners $ · 
881612 Pipe Tieaack Casing S · 
881613 Pipe · Tubing 8800 Feet @ 7.00 $/ft $ 61,600 
881614 Rods Fect @ Sift $ -
881615 Safcty Valves $ · 
881616 T ubing Accessories $ 10,000 
881617 WelllJead $ 44,000 

881502 Land Owner Fees S -
88 1503 Legal Fees $ -
88 1511 Regulatory Compliance S · 
881501 Insurance $ · 
881963 Contingenoy 5 % S 54,405 
881965 Overhead $ 3.000 

TOTAL COMPLETION 0 T I $ 1,794,005 I 
TOTALAFE I $ 3,572.043 I 

Non-Operator Approval ____________________ ......;T~it,;;;le;;,.... _____________ ,.;;D;.;;a;,;;te;"... ____ _ 

Operator Approval Title Date 

---------------------------------------------------------------------------
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NEWFIELD 

Name: Uril 

Dillman 5-2-3-1W Central Basin 

Objecti'Je; Location: 

Authorization for 
Expenditure 

AFE Type" 

Drilling 

""'iod~ 

O~rator 

NEWFIELD PRODUCTION COMPANY 
Outside Operated ME No. 

Estimated Slart Date: 

02/27/2012 

Wasatch SW/NW Section 2, T3S, R1W, Uintah Drill & Complete a Deep Wasatch well 
County, UT 

Cost Descrlpllon Intangible 

Completion $ 1,226,405 

DHC $ 994,387 

$ -
$ -
$ -

Totals - Gross Costs $ 2,220,792 

ME No: Re'o1sionlSupp it-

25732 

RlWOrt CenLtr: DOl Ntnlber 

500319447 0 

Projected TO: 

10600 

Tangible Total 

$ 567,600 $ 1,794,005 

$ 783,651 $ 1,778,038 

$ - $ -
$ - $ -
S - S -
$ 1,351,251 S 3.572,043 

Joint Interest Owners Oracle ID Site No. Working Interest Net Cost 

JOHN WILLS 131798 1 0.5.22057% $ 18,648 

S -
$ -
$ -
$ 

S -
$ -
$ -
$ -
$ -
$ -
S -
$ -
$ -
$ -
S -
S -
$ 

$ -
S 

TOlals 0.522057% $ 18,648 

Project Coordinators Title Phone Number Email Address 

Johnson, Ryan (RJ) Drilling Engineer 303-685-8023 D/anjohnson@newfield.com 

Newfield Exp·loration Company JOHN WiLLS 

Approved (Signature) Dale 

7-A 



AFE NO: 25732 

NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

LEASE & WELL NO.: -D-ill-m-an-5--2--3---1W------- ------
DATE: 02/27/2012 
UNIT: Central Basin 

OBJECTIVE: Wasatch 

880101 
880102 
880103 
880105 
880106 
880107 
880108 
880109 
880110 
880111 
880113 
880115 
880117 
880118 
880119 
880120 
880121 
880122 
880123 
880125 
880127 
880128 
880129 
880130 
880131 
880132 
880133 
880135 
880137 
880138 
880139 
880140 
880141 
880143 
880144 
880145 
880146 
880147 
880148 
880149 
880150 
880151 
880152 
880153 
880154 
880155 
880156 
880157 
880158 
880159 
880160 
880162 

LOCATION: SWINW Section 2, T3S, R1W, Duchesne County, UT 
OPERATOR: Newfield Production Company 

DESCRIPTION: Drill & Complete a Deep Wasatch well 

DRILLING 
Base/Field Operations 
Cased Hole Electric Wireline 
Casi ng Crews & Running Tools· Casing & Tubing 
Cementing 
Chemical TreatmenllSurface 
Chemical Treatment/Subsurface 
Coiled Tubing 
Conununications 
Consultants 
Core / Fluid Analysis 
Directional DriUing Operations 
.Engineerin~ - Process 
Environment & Safety 
Filtration 
Fishing Operations 
Flui.dlCuuing5 Di~posal 
Formation Evaluation 
Formation Stimulation· Fracturing 
Formation Stimulation· Other 
Hanger· Liner 
Hookup Services 
Hot Oiling Services 
Inspection· Bottom Hole Assembly 
Inspection· Casing 
Inspection· Drill Pipe 
Inspection· Site 
Inspection· Tubing 
Inspcclion/Rcmoval • Pipeline 
inspcction/Removul . Wellhead & Tree 
Instrumentation 
Labor· Company Supervisjon 
Labor· Company Employees 
Labor· Contract Employees 
Location Preparation 
Location Remediation & Maintenance 
Measurement 
Miscellaneous Services 
Mud l<>gging Services 
Nitrogen Services 
Projcct Management 
Rig Costs· Doyrale 17 
Rig Costs · Footage 
Rig Costs· Turnkey 
Rig Mob & Demob 
Security 
Slickline Services 
Survey· Location 
Survey· Well 
Testing· Tubing 
Testing· Well & Well Flowbaek 
Testing· Well Control Equipment 
Transportation· land 

Continued On Page 2 

--'-.:.....:..:;.:........:'-----
PROPOSED TD: ..=1.=..06:...:0...:..0 ___ _ 

EsnMA TED COSTS 
S · 
$ · 
S · 
$ 77,000 
S · 
$ 2,400 
S · 
$ · 
S 61,200 
$ -
$ 60,000 
$ -
$ 700 
$ · 
$ · 
$ · 
$ 65,000 
$ · 
$ · 
$ · 
$ · 
$ · 
$ 1,000 
$ 6,000 
$ 2,000 
$ · 

$ · 
$ · 
$ 500 
S 11,900 
$ · 
$ · 
$ · 
$ 73,197 
$ · 
$ · 
$ 15,000 
S 20,000 
$ · 
$ · 

Days @ 15140 S/day $ 257,380 
Feet @ I####/##Slrt $ · 

$ 38,000 
$ 45,000 
$ -
$ · 
$ 12,000 
$ · 
$ · 
$ -
$ 5,500 
$ 40,000 

Pagelof4 
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880164 Transportaion-Fuel $ -
880165 Tubular Conveyed Perforating & Drill Stern Test Equipment $ -
880166 Weldinlt $ 2,000 
880301 Bits S 45,000 
880302 Blow Out Preventors $ 5,000 
880304 Completion Fluids $ -
880305 Compressors $ -
880307 Cranes $ · 
880309 Dehydration Unit $ · 
880310 Drill String $ 37,750 
880311 Electrical & Repairs S -
880313 Fuel- Rigs/PlatfomlslLease (Delivered) $ 85,000 
880314 Fuel Gas (Produced) S -
880315 Fuel Gas Systems $ -
880318 Generators $ -
880319 Glycol $ -
880320 Heat Exchanger/Coolers $ · 
880321 Heaters - Indirect Line $ -
880324 Li.ving Quarters $ 25,000 
880325 Lost in Hole $ · 
880326 Lubricants $ · 
880327 Methanol $ -
880328 Miscellaneous Surface Equipment $ 26,000 
880329 Mud - Drilling $ 90,000 
880330 Mud Monitoring & Processing $ 15,000 
880332 Oil Measurement Equipment $ -
880335 Pipeline I Flowline $ · 
880336 Puml' $ -
880337 Safety Equipment $ -
880338 Safety Systems S · 
880339 Salvage $ -
880341 Stabilizer, Under ReHmer, Hole Opener $ · 
880342 Startup Material I Stock $ -
880343 Structural Repairs / Major Surfaoe Equipment $ -
880345 Tanks $ 5,000 
880346 Tools & Supplies $ 1,000 
880348 Utility Systems S -
880349 Vapory Recovery System $ · 
880350 Water $ 20,000 
880351 Water Handling Equipment $ -
880352 Well Manifold Skid $ -

880601 Artificial Lift $ -
880602 Casing Accessories $ 25,000 
880603 Miscellaneous Subsurface Equipment $ -
880604 Packers & Liner Hungers $ 75,000 
880605 Pipe - Caisson $ · 
880606 Pipe - Drive Pipe $ · 
880607 Pipe - Conductor Casing $ 5,000 
880608 Pipe - Surface Casing 1000 Feet em 30.81 $/ft $ 30,810 
880609 Pipe - Intermediate COSiJlg $ 246,413 
880610 Pipe - Production CaSing $ -
8806 11 Pipe - Cn.~ing Liners $ 36,678 
880612 Pipe - Tieback Casing $ -
880613 Pipe - Tubing $ -
880614 Rods $ -
880615 Safety Valves $ -
880616 Tubing ACCeSsories $ · 
880617 Wellhead $ 10,000 

88050) Legal Fees $ 100,000 
880511 R~gtl lalOry Compliance $ 5,000 
880501 Insurance $ 4,085 
880963 ContiDl~ency 5 % $ 84,425 
880965 Overhead $ 5,100 

TOTAL DRILLING COST (CASING POINT) Is 1,778,038 I 

Continued On Page 3 Page 2 of 4 
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COMPLETION 
881101 Base/Field Operations $ -
881102 Cased Hole Electric Wireline $ 63,000 
881103 Casing Crews & RunningTools - Casing& Tubing $ 16,000 
881105 Cementing $ -
881106 Chemical Treatment/Surface $ -
881107 Chemical Treatment/Subsurface $ 1,500 
881108 Coiled Tubing Units $ 190,000 
881109 Communications $ -
881110 Consultants $ -
881111 CorclFluid Analysis $ -
881113 Directional Drilling Operations S -
881115 Engineering-Process $ 
881116 Structural Engineering $ -
881117 Environment & Safely $ -
881118 Filtration $ -
881119 Fishing Operations $ -
881120 Fluid Disposal $ 50,000 
881121 Formation Evaluation $ 40,000 
881122 Formation Stimulation - Fracturing $ 420,000 
881123 Formation Stimulation - Other $ 42,000 
881125 Hanger-Liner $ -
881127 Hookup Services $ -
881128 Hot Oilin£ Services $ 22,000 
881129 Inspection-Bottom Hole Assembly $ -
881130 Inspection-Casing $ -
881131 lnspection-Drillllipe $ -
881132 In~ection-Site $ -
881133 Inspection-Tubing $ -
881135 InstallationfRemoval-Pipeline $ -
881137 InstallationfRemoval-Wellhead & Tree $ -
881138 Instrumentation $ 45,000 
881139 Labor - Company Supervision $ 18,400 
881140 Labor - Company Employees S 6,600 
881141 Labor - Contract Employees $ 29,000 
881143 Location Preparation $ -
881144 Location Remediation & Maintenance $ 19,000 
881I45 Measurement $ 19,000 
881146 Miscellaneous Services $ 5,500 
881147 Mud Logging Services $ -
881I48 NilTo£en Services $ -
881149 Project Manllgement $ -
881150 Rig Costs - Dayrate $ 22,000 
881151 Rig Costs-footage $ -
881152 rig Costs-Turnkey $ -
881153 Rig Mob & DeMob $ -
881154 Security $ -
881155 Slickline Services $ -
881156 Survey-Locat'ion $ -
881157 Survey-Well $ -
881158 Testing-nlbing $ -
881159 Testing - Well & Well Flowback $ 64,000 
881160 Testing-Wdl Control Equipment $ 30,000 
881162 Transportation - Land $ 11,000 
881164 Transportation $ -
~81165 Tubular Conveyed Perforating & Drill Stem Test EQuiPluClll $ -
881166 Welding $ 55,000 

881301 Bits S -
881302 Blow Out Preventors $ 40,000 
881304 Completion Fluids $ 36,000 
881305 Compressors $ -
881306 Condensate $ -
881307 Cranes $ 45,000 
881309 Dehydrution Unit $ -
881310 Drill String $ -

Continued On Page 4 Page 3 of 4 
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881311 Electrical & Repairs $ 30,000 
881313 Fuel~RigIPlatfom1Sl1.case (Delivered) $ -
881314 Fuel Gas (Produced) $ · 
881315 Fuel Gas Systems $ · 
881318 Generators $ -
881319 glycol $ 5,000 
881320 Heat Exclulngcr/COOlers $ · 
881321 Heaters - Indirect Line $ -
881322 Insulation $ 61,000 
881324 Living Quarters $ · 
881325 Lost In Hole $ · 
881326 Lubricants $ · 
881327 Methanol $ -
881328 Miscdluneous Surface Equ.ipment S 68,000 
881329 Mud-Drilling S -
881330 Mud Moni toring & Processing S · 
881332 Oil Measurement Equipment S · 
881335 Pipeline I Flowline $ · 
881336 p\unps $ 10,000 
881337 Safely Equipment $ -
881338 Safety Systems $ · 
881339 SlIlvuge $ -
881340 Separators $ · 
881341 Stabilizer. Under Reamer, Hole Opener $ 29,000 
881342 Startup MateriaVStock $ -
881343 Structural RepairslMajor Surface Equipment $ -
881345 Tanks $ 51,000 
881346 Tools & Supplies $ -
88 1347 Treaters $ 60.000 
881348 Utility Systems S -
88 1349 Vapor Recovery System $ · 
881350 Water $ · 
881351 Water Handling Equipment $ · 
881352 Well Manifold Skid $ -
881601 Artificial Lift $ 17,000 
881602 Casino Accessories $ · 
881603 Miscellaneous Subsurface Equipment $ · 
881604 Packers & Liner Hangers $ -
881605 Pipe-Caisson $ · 
881606 Pipe-Drive Pipe $ -
881607 Pipe-Conductor Casing $ -
881608 Pipe-Surface Casing $ -
881609 Pipe-Intermediate Casing $ -
881610 Pipe - Production Casing Feet @ Sift $ -
881611 Pipe - Casing Liners $ -
881612 Pipe Tieback Casing $ -
881613 Pipe - Tubing 8800 Feet @ 7.00 Sift $ 61,600 
881614 Rods Feet @ Sift $ -
881615 Safety Valves $ -
881616 Tubing Accessories $ 10,000 
881617 Wellhead $ 44,000 

881502 Land Owner Fees $ -
881503 Legal Fees $ -
881511 Regulatory Compliance $ -
881501 Insurance S -
881963 Contingency 5 % $ 54,405 
881965 Overhead S 3,000 

TOTAL COMPLETION COST I $ 1,794,005 I 

TOTALAFE I $ 3,572,043 I 
Non-Operator Approval __________________ ___ T;;.;i;,;;tl..;;,e ____________ _ .....;;D;.;a;,;,te;... ____ _ 

Operator Approval _ __________________ __ T;;.;i;,;;tl..;;,e _______ ______ .....;;D;.;a;,;,te;... _ _ _ _ _ 
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NEWFIELD 

Name· Unll: 

Smalley 7-8-3-1W 0 

Objecliw: l ocation: 

Authorization for 
Expenditure 

AFE Type: 

Drilling 

ProjeclDesctiption: 

NEWFIELD PRODUCTION COMPANY 
Oull.kI. Operaled ME No. 

Estimated Slar{ Dale: 

10/14/2011 

Wasatch Section 8, T3S, R1W, Duchesne County, Drill & Complete a Deep Wasatch well 
UT 

Cost Description Intangible 

Completion $ 847,737 

DHC $ 919,103 

$ -
$ -
$ -

Totals - Gross Costs $ 1,766,840 

AFE No: RevisionlSupp If. 

25163 
Report CAnter. 001 Number 

500298973 0 

Proj&cted TO: 

10200 

Tangible Total 

$ 1,047,650 $ 1,895,387 

$ 629,800 $ 1,548,903 

$ $ -
$ - $ -
$ - $ -
$ 1,677,450 $ 3,444,290 

Joint Interest Owners Oracle ID Site No. Working Interest Net Cost 

CREST RESOURCES INC. 6.249989% $ 215,268 

$ -
$ -
$ -
$ -
$ 

$ -
$ 

S 

$ 

$ -
$ 

$ 

$ -
S 

$ -
S 

S -
$ -
$ -

Totals 6.249989% $ 215.268 

Project Coordinators Title Phone Number Email Address 

Wychgram. Hans (HHW) Drilling Engineer 303-382-4436 hWy'chgram@newfield.com 

Newfield Exploration Company CREST RESOURCES INC 
Date 

/ 0 /&6//~ 
Approved (Signature) Date 

7-8 10/26/2012 8:09 AM 



AFE NO: 25163 

NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

------------------------------------------LEASE & WELL NO.: _"S..:..:m=a=ll~ey!..._,;..7-_"8_=-3_-1.:....W ______ ______ _ 

880101 
880102 
880103 
880105 
880106 
880107 
880108 
880109 
880110 
880111 
880113 
880115 
880117 
880118 
880119 
880120 
880121 
880122 
880123 
880125 
880127 
880128 
880129 
880130 
880131 
880132 
880133 
880135 
880137 
880138 
880139 
880140 
880141 
880143 
880144 
880145 
880[46 
880147 
880148 
880149 

LOCATION: Section 8, T3S, RIW, Duchesne County, VT 
OPERATOR: Newfield Production Compan 

DESCRIPTION: Drill & Complete a Deep Wasatch well 

DRJLLli,'fG 
Base/Field Opcrlltions 
Cased Hole Electric Wireline 
Casing Crews & Running Tools - Casing & Tubi~ 
Cementing 
Chemical T reaunentlSurface 
Chemical Treatment/Subsurface 
Coiled Tubing 
Communications 
Consultants 
Core I Fluid Analysis 
Directional Ori lling Operations 
Engineering - Process 
Environment & Safety 
Filtration 
Fishing Operations 
Fluid/Cuttings Dispostll 
Formation Evaluation 
Formation Stimulatioo • Fracturing 
Formation Stimulation· Other 
Hanger - Liner 
Hookup Services 
Hot Oiling Services 
Insp ection - Bottom Hole Assembly 
Inspection· Casing 
lnspeclion • Drill Pipt: 
Inspection' Site 
Inspection - Tubing 
InsPeclionlRemoval • PilJeline 
inspection/Removal· Wellhead & Tree 
Instrumentation 
Labor - Company Supervision 
Labor-Com~dOyEmploy~ 

Labor - Contract Employ~ 
Location Preparation 
location Remediation & Maintenance 
Measurement 
Miscellaneous Services 
Mud Logging Services 
Nitrogen Services 
Project Management 

DATE: 10/14/2011 
UNIT: 0 ...:.------------

OBJECTIVE: Wasatch --------
PROPOSED TD: 10200 ------ --

ESTIMATED COSTS 
S -
S -
$ 30,000 
S 45,000 
$ -
S 2.400 
S 
S · 
$ 60,000 
S -
$ 55,000 
$ · 
S 1,000 
S -
$ · 
$ 10,000 
$ 55,000 
S -
$ -
$ · 
$ -
$ -
$ 4,000 
$ · 
5 6.000 
S · 
S -
$ · 
S -
$ 3,375 
$ -
S -
S · 
$ 90,000 
S 10.000 
$ -
$ 20,000 
$ 16,000 
$ · 
$ -

880150 Rig Costs - Dayrate 15 Days @2 16500 Slday S 247,500 
880151 Rig Costs - Footage Feet @ ####### SIft $ -
880152 Rig Costs - Turnkey $ 10,000 
880153 RigMob & Demob $ 80,000 
880154 Security $ -
880155 SlickJine Services S -
880156 Survey · Location $ -
880157 Survey - Well $ · 
880158 Testing - Tubing S -
880159 Testing - Well & Well Flowback $ -
880160 Testing - Well Control Equipment .$ 5,000 
880162 Trans~ortalion - Land S 25,000 

Continued On Page 2 
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880164 Transportaion-Fuel $ -
880165 Tubular Conveyed Perforating & Drill Stem Test Equipment $ -
880166 Welding $ 2,000 
880301 Bits $ 40,000 
880302 Blow Out PreventoIS $ 9,000 
880304 Completion Fluids $ -
880305 Compressors $ · 
880307 Cranes $ · 
880309 Dehydration Unit $ -
880310 Drill String $ 56,000 
880311 Electrical & Repairs S -
880313 Fuel- Rigs/Platforms!Lease (Delivered) $ 68,000 
880314 Fuel Gas (Produced) $ -
880315 Fuel Gas Systems $ -
880318 Generators $ -
880319 Glycol $ -
880320 Heat ExchangerJCoolers S .-
880321 Heaters - Indirect Line $ -
880324 Living Quarters S 20,000 
880325 Lost in Hole S -
880326 Lubricants S -
880327 Methanol $ -
880328 Miscellaneous Surface Equipment $ 20,000 
880329 Mud· Drilling S 80,000 
880330 Mud Momtoring & Processing $ 20,000 
880332 Oil Measurement Equipment $ · 
880335 Pipeline I Flowline $ · 
880336 Pwnp S -
880337 Safety Equipment $ · 
880338 Safety Systems $ -
880339 Salvage $ -
880341 Stabilizer. Under Reamer, Hole Opener $ -
880342 Startup Material I Stock $ -
880343 Structural Repairs I Major Surface Equipment $ -
880345 Tanks $ 10,000 
880346 Tools & Supplies $ 1,000 
880348 Utility Systems $ -
880349 VaporY Recovery System $ · 
880350 Water $ 16,000 
880351 Water Handling Equipment S -
880352 Well Manifold Skid $ · 

880601 Artificial Lift $ · 
880602 Casing Accessories $ 12,000 
880603 Miscellanl'Ous Subsurface Equipment $ -
880604 Packers & Liner Hangers $ -
880605 Pi.pe - Caisson S -
880606 Pipe - Drive Pipe $ -
880607 Pipe - Conductor Casin" $ 5,000 
880608 Pipe - Surface Casing 1000 Feet @ 27.80 $/ft $ 27,800 
880609 Pipe - intennediate Casing $ 235,000 
880610 Pipe - ProduCliQI.l Casillg $ -
880611 Pipe - Casing Liners $ -
880612 Pipe - Tieback Casing $ -
880613 Pipe - Tubing $ -
880614 Rods S -
880615 Safety Valves $ -
8806 16 Tubing Accessories $ -
8806L7 Weilliead $ 10,000 

880503 Ltlgul fees $ 55,000 
88051.1 Regulaloty Compliance $ 5,000 
880501 Insurance $ 3,500 
880963 Contingency 5 % $ 73,528 
880965 Overhead $ 4,800 

TOTAL DRILLING COST (CASING POINT) 1,548,903 I 

Continued On Page 3 P'lge 2 Df 4 
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COMPLETrON 
881101 Base/Field Operations S -
881102 Cased Hole Electric Wireline S 65,000 
881103 Casing Crews & Running Tools - Cilsing & Tubing S 16,000 

881105 Cementing S 18,000 
881106 Chemical Treatment/Surface S -
881107 Chemical Treatment/Subsurface S -
881108 Coi led Tubin~ Units S -
881109 Communications S -
881110 Consultants S -
8811l! Core/Fluid Analysis 'S -
881113 Directional Drilling Operations $ -
881115 Engineering-Process $ -
881116 Structural Engineering $ -
881117 Envirollmelll & Safety $ -
881118 Filtration $ -
881119 Fishing OperatioDS $ -
881120 Fluid Disposal $ 40,000 
881121 Formation Evaluation $ 9,000 
881122 Formation Stimulation - fraoturing $ 350,000 
881123 Formation Stimulation - Other $ 25,000 
881125 Hanger-Liner $ -
881127 Hookup Services $ -
881128 Hot OiHng Services $ 10,000 
881129 Inspeotion-Bottom Hole Assembly $ . 
881130 lnspection-Casi.ng S -
881131 inspection-DriU PiQe $ -
881132 Inspection-Si te S -
881133 Inspection-Tubing S -
881135 lnsioUation/RemovaJ-Pipeline $ -
881137 Installation/Removal-Wellhead & Tree $ -
881138 Instrumentation S 20,000 
881139 Labor - Company Supervision $ 3,100 
881140 Labor - Company Employees $ 5,600 
881141 Labor - Contract Employees $ 8,100 
881143 Location Preparation S -
881144 Location Remediation & Maintenance $ 15,000 
881145 Measurement $ -
881146 Miscellaneous Services S 20,000 
881147 Mud Loggin o Services $ -
881148 Nitrogen Services $ -
881149 Project Manaltemenr $ -
881150 Rig Costs - Dayrate $ 120,000 
881151 Rig Costs-footage S -
881152 rig Costs-Tumkey S -
881153 Rig Mob & DeMob $ -
881154 Security $ -
881155 Slicldillc Services S -
881156 Survey-Location S -
881157 Survey- Well $ -
881lS8 Tcsting-tubing $ -
881159 Tcsting - Well & Well Flowback $ 35,000 
881160 Tcstin~-Well Control Equipment $ -
881162 Transportation - Land $ 8,000 
881164 Transportation $ -
881165 Tubular Conveyed Perforating & Drill Stem Test Equipment S -
881166 Welding $ 19,000 

881301 Bits $ -
881302 Blow Out Preventors $ 15,000 
881304 Completion Fluids $ 50,000 
881305 Compressors S -
881306 Condensate $ -
881307 Cranes $ 18,000 
881309 Dehydration Unit $ -
881310 Dri 11 String $ -

Continued On Page 4 Page 3 of 4 
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881311 Electrical & Repairs S 30,000 
881313 Fuel-RiglPlalfomlSfLe'dSe (Delivered) S -
881314 Fuel Gas (Produced) S -
881315 Fuel Gas Systems $ -
881318 Generators S -
881319 glycol S -
881320 Heat Exchanger/Coolers S -
881321 Heaters - Indinlct Line $ -
881322 Insulation S 25,000 
881324 Living Quarters S -
881325 Lost In Hole S -
881326 Lubricants S -
881327 Methanol $ -
881328 Miscellaneous Surface Equipment S 45,000 
881329 Mud-Drilling S -
881330 Mud Monitoring & Processing S -
881332 Oil Measurement Equipmt'lll $ 3.900 
881335 Pipeline / Flowline $ 215,000 
881336 Pumps $ 20,000 
881337 Safety Equipment S -
881338 Safety Systems S 
881339 Salvage S -
881340 Separators S -
881341 S.tabilizer. Under Reamer, Hole Opener S -
881342 Startup MaleriallS Lock S -
881343 Structural Repai rs/Major Surface Equipment $ -
881345 Tanks S 65,000 
881346 Tools & SlJflpli~'S $ 45,000 
881347 Treaters S 52,000 
881348 Utility Systems $ -
881349 Vapor Recovery System $ -
881350 Water S -
881351 Water Handling Equipment S -
881352 Well Manifold Skid S -
881601 Arti ficial Li ft S 230,000 
881602 Casing Accessories $ 8,000 
881603 Miscellaneous Subsurface Equipment $ -
881604 Packers & Liner Hangers S 50,000 
881605 Pipe-Caisson S -
881606 Pipe-Drive Pipe S -
881607 Pipe-Conductor Casing $ -
881608 Pipe-Surface Casin!! S -
881609 Pipe-Intermediate Casing S -
881610 Pipe - Production Casing Feet (i'i1 Stfl $ -
881611 Pipe - Casing Liners $ 30,000 
881612 Pipe Tieback Casing $ -
881613 Pipe - Tubing 10000 Feet ~ 7.00 Sift S 70,000 
881614 Rods 10000 Feet @ 5.00 Si ft $ 50,000 
881615 Surety Valves S . 
881616 Tubing Accessories $ 750 
881617 Wellhead S 25,000 

881502 Land Owner Fees S -
881503 Legal Fees S -
881511 Regulatory Compliance $ -
881501 Insurance $ . 
881963 Contingency 5 % S 57,937 
881965 Overhead S 3,000 

TOTAL COMPLETION COST I $ 1,895,387 I 
TOTALAFE I $ 3,444,290 I 

Non-Operator Approval Title Date ----------------------------------------------------------------------------
Oper~orApproval ___________________________________________ T_it_le ____________________________ D __ ~_e __________ _ 
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NEWFIELD 

Name: Un<t 

Smalley 7-8-3-1W 0 

ObjOCtive' Location: 

Authorization for 
Expenditure 

AFE T'iPC: 

Drilling 

Project Do~;:on. 

Opaflltar ME No: 

NEWFIELD PRODUCTION COMPANY 25163 

outside Operatad AFE No. F{epcrtCenler. OOIHt.l'nbtt 

500298973 o 

Estimated Start Oats PIoJoc'od""" 
10/1412011 10200 

Wasatch Section 8, T3S, R1W, Duchesne County, Drill & Complete a Deep Wasatch well 
UT 

Cost Description Intangible Tangible Total 

Completion $ 847,737 $ 1,047,650 $ 1,895,387 

DHC S 919,103 $ 629,800 $ 1,548,90" 

$ - $ - $ 

$ - $ - $ 

$ - $ - $ 

Totals - Gross Costs $ 1,766,840 $ 1,677,450 $ 3,444,29( 

Joint Interest Owners Oracle 10 Site No. Working Interest Net Cost 

INTERNATIONAL PETROLEUM llC 118450 1 0.055548% $ 1,91: 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

S 

S 

S 

S 

S 

$ 

$ 

$ 

$ 

S 

Totals 0.055548% S 1,91 

Project Coordinators Title Phone Number Email Address 

Wychgram, Hans (HHW) Drilling Engineer 303-382-4436 hW'lchgram@newfield.com 

Newfield exploration Company INTERNATIONAL PETROLEUM llC 

Approved (Signature) Date 

7-8 9/2412012 3:03 



AFE NO: 25163 

NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

---------------------------------------------
LEASE & WELL NO.: _S_m_a_"e...:!.y_7_-_8-_3-_1_W _ ___ _ ___ ---=-__ _ 

LOCATION: Section 8, T3S, R1W, Duchesne County, DT 
OPERATOR: Newfield Production Company 

DESCRIPTION: Drill & Complete a Deep Wasatch well 

DRJLLING 
880101 Base/Field Operations 
880102 Cased Hole Electric Wireline 
880103 Casing Crews & RUlUling Tools· Casing & Tubing 
880105 Cementing 
880106 Chemical Treatment/Surface 
880107 Chemical TreatrnenVSubsurface 
880108 Coiled Tubing 
880109 Communications 
880110 Consultants 
880111 Core / Fluid Analys~ 
880113 Directional Drilling Operations 
880115 Engineering· Process 
880117 Environment & Safety 
880118 Filtration 
880119 Fishing Operations 
880120 fluid/Cuttings Oisposa:t 
880121 Formation Evaluation 
880122 Formation Stimulation· Fracturing 
880123 Formation Stimulation· Other 
880125 Hanger· Liner 
880127 Hookup Services 
880128 Hot Oiliog Services 
880129 lnsp_c:."Ction • Bottom Hole Assembl~ 
880130 Inspection· Casing 
880131 Inspection· Drill Pipe 
880132 Inspeotion - Site 
880133 Inspection' Tubing 
880135 Inspection/RemovaJ • Pipeline 
880137 Inspection/Removal - Wellliead & Tree 
880 138 Instrumentation 
880139 Labor - Company Supervision 
880140 Labor - Company Employees 
880141 Labor - Contract EmQl<>yee:s 
880143 Location Preparation 
880144 Location Remediation & Maintenance 
880145 Measuremerit 
880146 Miscellaneous Services 
880147 Mud Logging Services 
880148 Nitrogen Services 
880149 Proiect Management 

DATE: 10/14/2011 
UNIT: 0 -=---------

OBJECTIVE: Wasatch ------------
PROPOSED TD: 10200 -'-'------ -

ESllMA TED COSTS 
$ · 
$ · 
$ 30.000 
$ 45,000 
S · 
S 2,400 
$ · 
$ · 
S 60,000 
S · 
$ 55,000 
S · 
$ 1,000 
S · 
$ · 
$ 10,000 
S 55,000 
S · 
$ · 
$ · 
$ · 
S · 
S 4,000 
$ -

$ 6,000 
$ · 
$ -
$ -
$ · 
$ 3,375 
$ · 
$ · 

S · 
$ 90,000 
$ 10,000 
$ · 
$ 20,000 
$ 16,000 
$ -
$ · 

880150 Rig Costs· Dayrate 15 Days @ 16500 Sfdav 5) 247,500 
88015 1 Rig Costs - Footage Feet @ ####### SJ ft $ · 

880152 Rig Costs· Turnkey $ 10,000 
880153 Rill Mob & Demob $ 80,000 
880154 Security S · 

880155 Slickline Services S -
880156 Survey - Location $ · 
880157 Survey- Well $ · 
880158 Testing· Tubing $ 

880159 Testing· Well & Well F10wback $ · 
880160 Testing - Well Control Equipment $ 5,000 
880162 Transportation - Land $ 25,000 

Continued On Page 2 
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880164 T ransportaion-Fuel $ -
880165 Tubular Conveyed Perforating & Drill Stem Test Equipment $ -
880166 Welding S 2,000 
880301 Bits S 40,000 
880302 Blow Out Preventors S 9,000 
880304 Completion fluids $ -
880305 Comp.essors $ -
880307 Cranes $ -
880309 Dehydration Unit S -
880310 Drill String S 56,000 
880311 Electrical & Repairs S -
880313 Fuel - Ri~latfonns/Lease (Deli.vercd) S 68,000 
880314 Fuel Gas (Produced) $ -
880315 Fuel Gas S~tems $ -
880318 Generators $ -
880319 Glycol S -
880320 Heal Ex.changer/Coolers S -
880321 Heaters - Indirect Line $ -
880324 Livin!t Quaners $ 20,000 
880325 Lost in Hole $ -
880326 Lubricants S -
880327 Methanol S -
880328 Miscellaneous Surface Equipment S 20,000 
880329 Mud - Drilling S 80,000 
880330 Mud Monitoring & Processing S 20,000 
880332 Oil Measurement Equipment S -
880335 Pipeline I Flowline S -
880336 Pump S -
880337 Safety Equipmem S -
880338 Safety Systems S -
880339 Salvaj:\e S -
880341 Stabilizer. Under Reamer, Hole Opener S -
880342 Startup Material ! Stock S -
880343 Stmctural Repairs I Major Surface Equipment S -
880345 Tanks $ 10,000 
880346 Tools & Supplies $ 1,000 
880348 Utility Systems S -
880349 Vapory R(.'C{)very System $ -
880350 Water $ 16.000 
880351 Water Handling Equipment S -
880352 Well Manifold Skid $ -
880601 Artificial Lift S -
880602 Casing Accessories S 12,000 
880603 Miscellaneous Subsurface Equipment S -
880604 Packers & Liner Hangers S -
880605 Pipe - Caisson S -
880606 Pipe - Drive £Jipe $ -
880607 Pipe - Conductor Casing $ 5.000 
880608. Pipe - Surface Casing 1000 Feet @ 27.80 51ft 5 27,800 
880609 Pipe - Intermediate Casing $ 235,000 
880610 Pipe - Production Casing $ -
880611 Pipe - Casing Liners 'S -
8806 12 Pipe - Tieback Casin~ 'S -
880613 Pipe - Tubing 5 -
880614 Rods 5 -
880615 Safety Valves '5 -
880616 Tubing Accessories $ -
880617 Wellhead $ 10,000 

880503 Legal Fees $ 55,000 
880511 Regulatory Compliance $ 5,000 
880501 Insurance $ 3,500 
880963 COntingency 5 % 5 73,528 
880965 Overhead $ 4,800 

1,548,903 I 
Continued On Page 3 Page 2 of 1 



Page 3 Lease & Well No: SmaIIey7-8-3-IW AFE No: 25163 

COMPLETION 
8811 01 Base/Field Operations $ -
881102 Cased Hole Electric Wireline $ 65,000 

881103 Casing Crews & Ruanin~ Tools - Casing & Tubing S 16,000 
881105 Cementing S 18,000 
881106 Chemical TreatmenVSurface S -
881107 Chemical TreatmentlSubsurface S -
881108 Coiled Tubing Units S -
881109 Communications S -
881110 Consultants $ -
8811l! Core/Fluid Analysis .5 -
881113 Directional D6Uing Operations S -
881115 Engineering-Process $ -
881116 Structural Engineering S -
881117 Environment & Safely S -
881118 Filtration S -
881119 Fishing Operations .5 -
881120 Fluid Disposal S 40,000 
881121 Formation Evaluation S 9,000 
881122 Formation Stimulation - Fracturing S 350,000 
881123 Formation Stimulation - Other .5 25,000 
881125 Hanger-Liner S -
881127 Hookup Services .5 -
881128 Hot Oiling Services S 10,000 
881129 Inspection-Bottom Hole Assembly S -
881130 Inspection-Casing $ -
881131 inspection- Drill Pipe $ -
881132 Inspection-Site S -
881133 Inspection-Tubing S -

881135 In.staUationIRemoval-Pipeline S -
881137 rnstaliationlRemoval-Wellhead & Tree S -

881138 Instrumentation S 20.000 
881139 Labor - Company Supervision S 3,100 
881140 Labor-CompanyEmploy~ $ 5,600 
881141 Labor - Contract Employees S 8.100 
881143 Location Preparation $ -
881144 Location Remediation & Maintenance S 15.000 
881145 Measurement .5 -
881146 Miscellaneous Services S 20,000 
881147 Mud Logging Services .5 -
881[48 Nitrogen Services $ -
881149 Project Management .5 -
881150 Rig Costs - Dayrate S 120,000 
881151 Rig CoStl;-roofage .5 -
881152 rig Costs-Turnkey 5 -
881153 Rig Mob & DeMob .5 -
881154 Securily .5 -
881155 Slickline Services .5 -
881156 Surv_ey-Location S -
881157 Slirvey-Well S -
881158 Testing-tubing .5 -
881159 Testing - Well & Well Flowback 5 35,000 
881160 Testing-Well Control Equipment $ -
881162 Transportation - Land $ 8,000 
881164 T ransportntion .5 -
881165 Tubular Conve}'ed Perfomting& Drill Stem Test ~quipment .5 -
881166 Welding S 19,000 

881301 Bits 5) -
881302 Blow Out Preveotors $ 15,000 
881304 Completion Auids .5 50,000 
881305 Comprcsson; .5 -
881306 Condensate .5 -
881307 Cranes $ 18,000 
881309 Dehydration Uoit $ -
881310 Drill Siring $ -

Continued On Page 4 Page 3 of4 



Page 4 Lease & Well No: Smalley 7-8-3-1 W AFE No: 25163 

881311 Electrical & Repairs $ 30.000 

881313 fuel-RWPlatfonnsllease (Delivered) S -
881314 Fuel Gas (Produced) $ -
881315 Fuel Gas Systems $ -
881318 Generators $ -
881319 glycol $ -
881320 Heat Exchanger/Coolers 'S -
881321 Heaters - Indirect Line $ -
881322 Insulation $ 25,000 
881324 living Quarters $ -
881325 Lost In Hole $ -
881326 Lubricants $ -
881327 Methanol $ -
881328 Miscellaneous Surface Equipment $ 45,000 

881329 Mud-DnlUng $ -
881330 Mud Monitoring & Processing S -
881332 Oil Measurement Equipment S 3,900 
881335 Pipeli ne I Flowline S 215,000 
881336 Pumps S 20,000 
881337 Safely Equipment S -
881338 Safety Systems S -
881339 Salvage S -
881340 S~arators $ -
881341 Stabilizer, Under Reamer, Hole Opener $ 

881342 Startup MateriaVStock S -
881343 Structural Repairs/Major Surface Equipment $ -
881345 Tanks $ 65,000 
881346 Tools & Supplies S 45,000 
881347 Treaters $ 52,000 
881348 Utility Systems S -
881349 Vapor Re<:ovelY System S -
881350 Water 51 -
881351 Water Handling Equipment S -
881352 Well Manitold Skid $ -

881601 Artificial Li n $ 230,000 
881602 Casing Accessories $ 8,000 
881603 Miscellaneous Subsurface Equipment S -
881604 Packers & Liner Hangers $ 50,000 
881605 Pipe-Caisson S -
881606 Pipe-Drive Pipe $ -
881607 Pipe-Conductor Casing $ -
881608 Pipe-Surface Casin" 51 -
881609 Pipe-Intennediate Casing $ -
881610 Pipe - Production Casino Feet ca Sift S -
881611 Pipe - Casing Liners $ 30,000 
881612 Pipe Tieback Casjng S -
881613 Pipe - Tubing 10000 Feet (ii 7.00 Sift S 70,000 
881614 Rods 10000 Feet @J 5.00 Sift S 50,000 
881615 SafelY Valves $ -
881616 Tubing Accessories $ 750 
881617 Wellhead $ 25,000 

881502 Land Owner Fees S -
881503 Legal Fees S -
881511 Re!rulatory Complianc\! S -
881S0l insur:lnce $ -
881963 Contingency 5 % S 57,937 
881965 Overhead S 3,000 

TOTAL COMPLETION COST I $ 1,895.,387 I 

TOTALAFE I $ 3,444,290 I 
Non-Operator Approval ___ ......... _________________ ..:.T~it~le:.._ _____________ ::D.:.at:;;e _____ _ 

Operator Approval Title Date 
------------------------------~~--------------------~~-------
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NEWFIELD Authorization for 

Expenditure 
NEWFIELD PRODUCTION COMPANY 25869 

-"'""'" 
00 _ 

500322230 0 

- "" ,,,,.,.. 

,---- ,-~ Th"",,,~21')'2WH 0 Drilling 12/16/2011 12257 - '"""'" I 'Pt~CIoI"""'" 
BlilckShl. Section 21, TlS RZW, Duchesne County, Drill & Complete a horizontal Black Shill. well (unC:8mented lateral) with. pilot hoi. 

UT 

Coal DHcriptJon Intangible Tang ibla Tolal 

Completion $ 1.378.375 $ 974.900 $ 2.3111.275 

DHC $ 2,002,197 $ 1.313.2OD S 3.315.397 

S $ S 

$ S s 
s s $ 

TOI ... • Groa ~Is $ 3.378.572 S 2.288.100 $ 5.fl86.672 

Joint IntOtU10wners Or3Cle 10 Site No. Wortting Inte,...t Net Cost 

Larry Love 1.56250D% S 88.542 

S 

S 

S 

S 

S 

• 
S 

S 

S 
S 

S 

S 

$ 

I 

S 

S . 
TotQr. 1.562500% S 88.542 

Projec;t: Coordinators TlUe Phone NUmber Email Address 

Wychgram. Hans (HHW) Drilling Engineer 303-382-4430 hwydtmm@n!wfleld.com 

NEWFIELD PRODUCTION COMPANY 
Approved (Slgna'ure) 

9/1712012 1:30 PM 

7-C 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFE NO: 25869 
LEASE & WELL NO.: -::::Th=-'om"'-e·-:4--:21:-::-:-3'--2""WH~·=------------

DATE: 12/1612011 

UNIT: ..;.O.,.......,c-=~ __ 
LOCATION: Section 21, T3S R2W. Duchesne County, UT OBJECTIVE: Black Shale 
OPERATOR: Newfield Production Company PROPOSED TD: ~1;:;.22;;.;5",7 ____ _ 

DESCRIPTION: Drill & Complete a horizontal Black Shale well (uneemcnted lateral) with a pilot hole 

IlRllL.tN<: E.'>TIMA.TF.OCQffi 
880101 BaseIPlcld ()pmIlloou S -
SSOI02 C.....t Hole Elcotric Mro;nc S 
880103 Ca,<;ing Crews &. Running Tools - Casing& Tubinj! S 45000 
880105 Ccmtohng S 65000 
880106 Chemic,,1 T =tmcnllSurr_ $ 
880107 Cbemical T=tmcnrlSubiurt;'c. S 3,500 
880108 Coiled TubiRIl S 
880109 CommuniC1lboDS S -
8aOHO CClnlmJm.nts $ \16.000 
asoli I Co",1 A.td Annl'J>js S 
880113 Dir""honal OrilUnR OponUiulIS S 285.000 
880115 E~I.';"ocriI1R - Proc...s S · 
880117 Environmcut & Su relY s [,000 
8S0tlS Fit"",;on S -
88011 9 roshing Opcmlions S -
880120 AuidfCuninltll O,,_t S 10.000 
880UI formation E""luanoD S 140,000 
880122 FOfIIlllIion SlimulDlion • Fmclurillg S 
880123 formation Stimulation - Oth ... $ 
880125 tlonJl<r ' Liller S · 
880121 Hookup Scrv1ccs s -
880128 Hot OilillllSctVlccs S -
880129 f.ospection · Boitom Hole "s>cu,bjy S 3,000 
880130 f.ospection - Co:s;~ S -
880131 tnsneclion -Drill p~ S 6,000 
880132 In<l>CClion · Site S 
8aOU3 IlISP«lion • Tobtl1jt S 
880135 InsncctiollIR~ Pipcli_nc S 
8801J1 111SI>.'CtioniR£'IUO,'01 • WclU1C:Id & Tree S -
880138 Innrllmcn!l>tiQ. S 21.000 
880139 lobo, - Companili!><M#on S 
880140 Lobor· C,,--mp'Uy Emplov<cs S 
8801~1 \.abQr · Contract Efl12Ioy<xS S 
880143 Locntion ~rtpruurion $ 210,000 
880144 l.oo11tio. Rem"",,!!on 8< Malnt<t1l!llcc S 
88014S Measun.'tl1tni S 
880146 Mi"".nllllL!Ous Services S 20,000 
880147 Mud l.ogginj< Services S 40,000 
8S01'll! Nitmltl--:n Servi_ S 
880149 \'n)' COl MGl1lIltCmcn\ S 
880150 Rilleosls - Ihyru,e 30 00, .. @1 20500 Yd." S 615.000 
880lSI RiRCom - Footall" fccl ., ft//IJIJ!I1:II Sift S · 
880152 RiR CoStS - Tumkcy S 10,000 
880153 Ri ' Mob 8< Oemob S 150.000 
880154 Security S · 
8801S> SH"kJinc Services S · 
8Snl56 Su ... ·cy • Locntioo S · 
880151 Survey- W.II $ 
880158 T .. iinll - Tubing S 
880159 T<:iting - Well & Well F1vwback S 
380160 Testing- Wcli Control Eqwpment S 6.000 
380162 Trunspor1Qlioo' Land $ 30.000 

Cootinued On P"l\~L 



Page 2 lease & Well No: Thome4-21-3-2WH AFE No; 25869 

UOl64 TlIIllSpOl1lIion-Fud S -
88016S TubuJ ... Convoyrd Perforating &: Drill Slem Test Equipmenl S -
88Q I66 Welding S 2,000 
880301 Bits S 70,000 
880302 Blow Ou1 hC'olCllIOr.! S 12,000 
880304 Comjllc!ion Fluids S -
880305 ComprcSlOn S . 
880307 Cmncs S 
880309 Dch)'Il"'lian Unil S 
880310 Drill SinO\!: s 60,000 
880311 Electricnl & R~~ S 
880313 Fuci . RlgsIPlIItform.ll,('lw (Delivmol) S 175,000 
880314 Fuel Ga$ Produced) S -
880315 Fucl Gos Synans S -
880318 Generators S -
880119 GI~I S 
880320 Heat E>n:hIlllRCflCaok{s S -
880m f-Ieate\S - lndirr:cl Un. S 
880324 LlvinK Ouarlcrll S 33.000 
880325 Lost in Hol,e S 
SSOJ26 LIlbri.IUIlS S 
880)27 MctJ .. no! S 
880328 MiscclJ,nn""'J!Surl'OQl t:quil'ruCD' S 15.000 
880329 Mull - DriJIiI1jl S 135.000 
880]30 Mu" M"nitorin~& P_ing S 25,000 
880332 Oil M«rSUTClIK:n, Equil'lI1C1tl S 
880335 Pi~lnc l F1Dwllne S 
,880:116 Pump S 
8803)7 S.f<:ty Equll'mc'H S 
880338 S.fc:cy S)'$ltmS S 
830339 Salvage S 
880141 S.nblU7.C'I'. Uoder Remn .... Hole Opena' S 
880342 SlattUp MOlerial J SIu<:k S 
880343 Sllueru,.,1 Repairs I MoJor Surf"". EquipmCDt S 
880345 Tanks S 10.000 
880346 ToOls & Supplies S 1.000 
880348 Utility S~lmns S --
8S03~9 Vapi)ry R ...... 'CI)' S}'Slcm ~ -
880]50 Water S 20.000 
880351 W •• er lIondllnB Equipm"", S 
880352 Well Manlrold Skld S 

880601 Artiflclallift S 
880602 Casinll ACC<O$Orics S Z5,OOO 
880603 Misa:l"'"<o'" Sub~,rrfl\Cc EquipmCDt S 

880604 Prockors & liner Hun~ 5 260.000 
880605 Pipo - CaWnn S 
880606 Pip<' Drive Pipe S -
880607 Pipe - Conductor C:><inj( S 5,000 
880601> PiJlCc- Sw1ilcc Cosill.l'c 2500 FCC! «i) 28.88 Sill S 72,200 
880609 Pi~· llllermcdiatc C..nng S 260.000 
880610 Pil'<" Prod~ion Casilui S 
880611 ~-- C3£ill(Llincrs S 75.000 
880612 Pi.,.. - Tlc:b.>ck eus,n • s 50.000 
880613 PiO<' • T "bing S 
880614 Rods S . 
880615 s.r"v V.I.es S 
880616 Tubing Ac:<:cssori .. S 
8806]7 Wellhead $ 10.000 

Lcx.IF_ 50.100 
Re!:uiJltol'Y I iOO 
!n5uJ'3/ICC 4, 'SO 

5 % IS' 
)vcrbcad 9, 100 

TOTAL DRILLING COST (CASI POINO I s 3..1 15,397 I 
Continued On Page 3 Page 2 or·~ 



Page 3 Lease & WeU No: Thorne4-21-3-2WH AFE No: 25869 

COMPLETION 
881101 B!lWficld Op=tion!< S 
881102 Cased f1ol. El""ui<: Wi,clin. S 12.000 
88 1103 Cnskllt CrolVS & Running TO<l1s • CMing& Tubing_ S 
881105 Cementing S 
881106 CbewiCll! TreUlrncn~Surfll.CC S 
S8! 107 Cb""; •• 1 Tr<:IIlmcntiSubsurtoc" S 1.500 
sSlIoa Coiled Tublnll Units S 
881109 CotmDUlllC.ti0D5 S · 
881110 COllSultanL. S · 
881111 Con:lFltiid Anol",js S · 
881113 OirC<loonni OriIIinv. ODcrotions S · 
881115 El1itln.mng,Proccss S 
881116 Structund Enl!inttnnj; S 
881117 Eav1m=t &0 s.rety S 
881118 Filmuion S 
881119 Fishing Opcrntions S 
881[20 Fluid Olspos~1 S 50.000 
981121 FOrmJltion Evaluation S IS.ooO 
SSI L22 FOrmJltioQ Stimulation · Frocturing S 560.000 
8_81123 FQJOl.tiol1 Stimul.tion • 0111 ... S 114.000 
1181125 Hong ... Liner $ 
881127 llookup Services S 
88U28 HOI Olliug Somecs S 2;.000 
881129 1nsp«:lioo·Bollom Hole Assembly S 
881130 (nsp«:Uon·CQting S 
88113! in.p<Clion·OriIl Pipe S · 
881112 Insp«:uon·Sitc S 
881133 Inspoetlon.Tublng S · 
881135 1n&\l1lliltioo/Rtmovol. Pipelinc S 110.500 
881137 InstnllAtiaofR=o",u· lVeUhead & Tree S 
881138 foslJUJn<lltotion S 10,000 
SS1l39 Labor - COlnpmy SuP<JVision S 19,500 
8SlL41) labor - Co,npon~ Employec.<l S 6.600 
881141 labor - Cootraal Employec.<l S 9000 
881143 I..ocaaoo I'repamtion S -
88L144 lo;;atiou RemcdiOIion & Mllintcnan<c 5 20.000 
881145 M"as\ilCIJJ"m S 25,000 
881146 Mise.IIlm.,.", ServicC$ S 12,000 
881147 Mud Lo~ng S<rVices S 
881148 f'lilrogcn sttVi""" S 
881149 pl\) ' ",1 Management S 
881150 Rig CreL •. D~Yf1ltc S 15,000 
881m Rig C~15·Foo\alJe S 
8811 52 rig CQols-TWllkey S · 
881153 Rig Mob & DeMQb S 
8811;4 S""urity S 
881155 Slicklino Services S 
881156 SIIIVC\'·Locodon S 
8811 51 Survq-.\Vell S 
881158 Tcsting.wbing S 
8811S9 T""ling . W.I! & Well Aowb.c:k $ 70.000 
881160 Tcsting.Wel1 Conual E<tuipolCl1t S 15.000 
381162 TnmsP9rt11lon - Lmd S 12.000 
S811()4 Trull .• po.llltion S 
881165 Tubul ... Con~C) ... oJ Per(or.uing & O,tlI Slcm Test Eq"r~ment S 
881166 Welding S 75.000 

881301 Bits S 
8813()2 Blow Out PrevcntoD S 40.000 
881304 Completion Auids S 80.000 
881305 CompICSSOD S 
881306 Cond""",lc S 
881307 Crones S 48.000 
881309 Qdl}'!fmtion Unit S · 
88J3l0 Dn11 Suing S 

Continued On Page 4 Page J oF4 
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581311 E1<ctriC8I8< Rep.li!> $ 30.000 
5813 13 FlleI-lUglPlnU'QI'T1l3ILease (Delivered) S 
581.)[4 Fuel Gas Produoed) S 
l\813 IS Fuel Gas Sysums S -
8alJ18 GCDn'Jior.; S 
881319 l!Iyc<>1 S 5.000 
881320 Halt FxchlUlllCfl'Coolm S 
881m ~r .. ltm - Indirect LIne S 12.000 
881322 1Ds"I. rion S 76.000 
881324 Uving~IIl1Cd S -
88 1125 Lost In 11010 5 · 
881326 Lubricants $ · 
881327 Mel!uuJol S -
88mS Misccllnnu."" Surfncc, Equip!l1CtIt $ 45,000 
88U29 Mud-DrilUng S 
881330 Mud MOnitoring & Processing S 
881332 Oil M"""uuCl""'t Equipment J; 3.900 
881335 Pipcllllc/ Flowline $ 50,000 
881336 Pumps S 20,000 
881337 Sofely liquip", .. n $ 

88\338 sorely S''lItan. S 
881 J39 Sol' Age $ 
88 1340 Scpar"tot:\ $ 

8813011 Stabili~cr. Under Rcmn ... _ Halo Opener S 17,000 
881342 SIl111UP MntcrlaliStoc.k $ 

881343 Stru4luml RcpolBff.fujor Surf""c Equipment S 
881345 Tanks 5 105,000 
881346 Toois& Supplies $ 

881)47 Treaters S 67,000 
881348 Utility SysteD\s .~ 

8SIJ49 V.por Rcco\1:lY Sy,ncm $ 

581330 W.ler S 

88ml Water HlIltdlillic Equipm"'t S 
88Ull WeU MlIJIifold Skid $ · 
881601 "'!i(lalal Lift S 230.000 
881602 01$111& A~rfes S 
881603 M~"InnCOWl Sul!!lurfllte E~uiprnrn( S 
881604 Packer.; & Liner Hangers S 
98160S Pi.,.,.caU.sotl S 
881 606 Pipe-Dri.e Pipe S 
881607 Pi.,.,-Conduc1Or Casin~ S 
881608 Pip¢-Surlloce C,"inll. S 
881609 Pi.,.,.lntcrlJK<li.Ic.Ouinlt S 
881610 Pi.,., - Production Casinlt feet Iii! S/tt S 
8SIlili Pip< - Casing Lin~", S 
881612 Pipe .l'iebxk CMlng S 
881613 Pipe- rubing 8000 Feet @ 7_00 Sift S 56.000 
Sl!IGI4 Rods SOOO Feel Iii! 5.75 Sift S 46.000 
881615 SofctyVu.)ves s 
881616 Tubin '~ Aeoessanes S 10.000 
881617 IVcllbeod S 34.000 

881502 LruJdOw_F~ S 
881503 L<1IllI F_ S · 
88 1511 R<gulotory Qunpli"""o S 
881501 Insurnncc S -
881963 C<lnlinf:mCr 5 % S 66,275 
881 96S OvernClld S 3.000 

. OTAl. COMPLETIO COST Is 2,3SJ.m I 

TOTALAFE I S 5,666,672 I 
Non-Operator Approval ________ ___ ___ ____ ...;.Ti"'tl;;..e _________ ___ .;;D;,;;a;;..le ____ _ 

Operator Approval ________________ ___ T;.;i;:.tle:...... _ _ ________ _ --=D,;;at;;;e _ _ __ _ 



NEWFIELD 

,- .... 
Thome 4-21·3-2WH 0 

- ..-. 

Authorization for 
Expenditure 

AFETwc 

Drilling 

~~ 

........ "'- ' 
NEWFIEL.D PRODUCTION COMPANY 25B69 

,,-,Co..- ""'....,-
500322230 0 

~:;12;1- 12257 
I ,,_rn 

Black SItar. Section 21. 135 RZN. Duchesne County, Drill & Complete a horizontal Black Shale well (uncemented laterJl) with II pilot hole 
UT 

Cost DesCription Intanglbl. Tangible Totlr 

Completion $ 1,376,375 $ 974,900 S 2,351,275 

DHC $ 2,002,197 • 1,313,200 $ 3,l15,3ST 

S S $ 

S $ S 

S $ S 

Tota'. ~ Gr0J5 Coat4 S 3.376.572 S 2.268 100 S 5.666,672 

Joint 'nto.rnt Owno,. Oracle 10 SfteNo. Working Interest Net.Cos't 

Gary Bonnet 1.562500% S 88,542 

S . 
S 

$ 

$ 

$ 

1 

$ 

.$ 

S 

S 

$ 

j 

S 

$ 

s 
.s 

Tot1l:1 1.562500% S B8,542 

Project Coordinators Title Phone Number Email Address 

Wychgram, Hans (HHW) Drilling Engineer 303-3824436 hwychgram@new'freld.eom 

Hawtlold Exploration Company NEWFIELD PRODUCTION COIolPANY 
Approved (Signature) 

9/17(2012 1:30 PM 

7-C 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFE NO: .;;.25.;.,:8;,,:6;;....9 ____ -==------------ DATE: 12116/2011 
LEASE & WELL NO.: .:T;.::h;.:.om:.=e_4-:....:2:;.;;1'-,3'-,.:..2WH.;.;.::::"..., ___ -=-__ ---:____ UNIT: .;;.0_ -=::---0 _ _ _ 

LOCATION: Section 21, T3S R2W, Duchesne County, UT OBJECTIVE: Black Shale 
OPERATOR: Newfield Production Company PROPOSED Tn: .=12.:..2;;.;;5...;.7 ____ _ 

DESCRIYfION: Drill & Complete a horizontal Black Shale well (uncemented lateral) with. pilot hole 

P RILLll'LC f~'ITIMxn'D COSTS 
880101 BaselFi.ld Ouerotions S 
880102 Ca><d Hal. EJo:ctri<: Wircl.inc S · 
880103 QIsiog Crows & Running Tools ' C~ing& Tubing S 45,000 
88010S CcmcrulDjL S 65.000 
880106 Cbtmi"'" T,t:llmcn,jSutf"". S 
880107 Chemical Tcc:atn .. ."rl'Sub,unace S 3,500 
880108 Coil<d TublrJa S 
880.109 Cqrmnun(cltions S 
880110 Consul.""ts S 116,000 
880111 Cur< I Fluid Ann/~ S 
8801 13 Dii:cctionol Drilling Opcru-,lol>S S 285.000 
880115 Enginc:cring · Process S 
880117 IrnviroOlD<:lll & Safety S 1.000 
880118 FUtI':lti.on S 
380119 FlShlng Op=tions S · 
880120 Fluid/Cuttings Di • ..-.I S 10.000 
880121 fOl'TWldonEv41uotion S 140,000 
880122 formation Stimulatio" • f""'lUrinll S 
880113 Fonnatioll Stimullltion ·Olb.", S 
880125 Honga · Una S -
880127 Hoo~lIp Savioes S 
880128 Ho. Oiling Sorvio .. S 
830129 IlI$jlcxrion - Bouam Ilole A>scrnbly S 5,000 
880130 IlISP«'lion • Cuing S 
880131 11I.,,<clion ' DriU Pipe S 6,000 
880m Insp<IQllon · Sire S 
880133 In<pa:lion • Tubing $ 

880135 IrupectioniRcmoVDI - PfpeU"c S 
380137 I nspcotlon.lRcmuva\ ' WclUlClld & Tree S 
880138 InSblIlIl""tlIrioD S 21,000 
880U9 Labor - ComplIDY SUpcni<iOD S -
880140 Lo.bor - Compnny Employ=< S 
880141 Lo.bo,· C<!O'r.1I:1 Ernpwyccs S 
880143 l.o<:nrion Pn:p;u;nion S 210,000 
880l~ l.oqJ.tion Rtmlooiation &I. Moim"""""" S , 

880145 MCO>UrCII1enl S -
8801~6 M.accIlL'Ll1tC1U3 SCT"t"i"Cts S 20.000 
880147 Mud Lou.inlt SCTVia:s $ 40.000 
880148 Nitn>g~ ServicC$ S , 

880149 Ptv-",! Mm"l!cnll:l'I'I $ · 
880150 Ri"Co£ts - Da'IN.e 30 Do"" J1i) 20500 Slday S 615.000 
880151 RiRCOS15 - FOOUlJte f cr:! a It##I#III# Sift S -
880152 Ri"CQsts • umk.w S 10.000 
880153 Ril: Mob & Dcrnob S 150.000 
880154 Scxuriry $ 
880m Slioklinc ~lccs S 
880156 SUI'VCY ' \.Dc:uriun S 
880157 Sun"Y - Woll S 
880158 TestillR ' TubinK S -
880159 Tc:stinlt · Well & Wen !'lowbook S 
8801611 TestinK- Well Conrrol llqulpmcn! S 6.000 
880162 T I'lIlIJIK)nulion · Lund S 10,000 

Continued On Page 2 
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880164 Tr\IMI)(I11l>ion-Fuel $ 
880165 Tubular Convevtd Ptrfonuinz'" DrlIl 51cm Tcst EQuipmenl S -
880166 WeWing S MOO 
&80301 Bits S 70,000 
BS0302 Blow 00.1 P~cnlOlS S l2,000 
880304 Con.olation Fluids S -
880305 CoIllPrm<)B S -
880307 CIIIJ1'" S · 
880309 Dc!ly!!r.ruon Unil S 
880310 Drill Suillit S 60,000 
880311 l!\ccuicaJ &. Rcpili~ S 
8803t3 Fuel- RigtlPlA.tfol1ll3ltcosoiDeU.'(TCd) s 175.000 
880314 FI1clGas~) S -
880315 fUel Gas Systems S -
880318 GtflttS\Ors S · 
880319 GI)eol S · 
880110 Heru IOlrchllll2.cn"C""lcrt S 
880321 Hctlrcos - Imli/t'CtlJnc S 
8Sj))l4 Liv Dg Quaru:r.< S 33.0(l0 
880325 los. in Hole S 
880)26 lubricanll< S · 
88D327 M(tIumol S -
8S0328 Miscellaneous Su""". E<!uiPlJl<11I' oS IS.ooo 
880n9 Mud - Drilling S 135.000 
880330 Mud MoniUlring& Processiog S 25,000 
880312 Oil MCl.SllmUtnI Equipmenl S 
880335 Pipeline I F1uwUno S 
880336 Pump s · 
880337 s. roty Equlpmml S 
880)38 S.foey S)'$\m15 S 
880339 S.lvI!C<' S · 
880341 Stabilizer. Under R=na. Hole Ope"er S 
880342 SlIItI\Ip M.leri41 1 Stock $ 
880343 SlI"UQlural Repa;n ' M. or Surfaco Equipm"ll S 
880)45 Tanks S 10.000 
8803-16 1"001s &: Supplies ~ 1,000 
880348 UtiUty S\,,<lcms S 
880349 VnllOtY R_"<O S)lftl!tll S 
SSOlSO W.1ft" S 20,000 

880351 W.ICT 1I1I.1ldt1nR Equlpm<ln S 
880352 Wc!I Manirold Skid S 

ItIificl.IUfi S 
:a.ifl~ A=orie:c S 25,000 

; Su~rf,""" t:quip"'tfIt S 

"'=; & Li_ HII"I\<:I1 S 26(),DOO 
ipe. ::tissoD S 
ipe · ,"ve Pipe S 
!pC :;l.lillll S ~,OOO 

2500 Feet @' 28.88 SJIl S 72,2j1O 
lpe ,C>slDR ~ 2.60.<lQ!l 

0 ipe · Production CiUU!lt ~-
115 11 lpe . c..singlJnm; -~ 75,<m 
I6J2 illl' . T1dru:kl ~.<i"O -~ So.QQQ. 
1613 ipe · Tubing .!. 

:0614 Rods ~ ~-

:061 S S.(cty V.lvos ~ ~-

:0616 TubingAe=ri ... .1 
1061 7 WdlJ\cad 2 lo.QQQ. 

880503 U:pJF_ 5 50.000 
880511 Regulatory Cumpli""". S 500 
880501 tn.""""''' S 4,750 
880963 Cont!ll~ 5 % S 157.447 
880965 Ovtthead S 9.000 

TOTAL DRiLLING COST (C G POINl) Is 3,115,397 I 
Continued On Page 3 P\!gc2ot"4 
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COMPL£TIO .... 
381101 Basl:lFi.1d Occrolions Is -
881102 Cased Hole E1eclrie Wisdio. S I~ 
881103 CIclnK Crews &. !tunnin!! Tools - Ca<inp; &. Tubina S 
88110S Ccmcntin~ S · 
881 106 Chemical Tn:1IlllICIlvSurf= S 
881107 Chemical Tm>lmcnv'Sub$urf""c S !.5oo 
881108 Coiled Tublog UnilS S 
881 109 Commwtications l 
881110 CODSuitanlS S 
881111 Cor.,Ifluid Analy./s S 
881113 Directional onning Operuions S · 
S81lt5 Engin=in~-Proccss S -
88111 6 SInICI'U",1 En!dnetrlnR S · 
881117 Environmenl & Safety S 
8alliS Filtration .$ 

8811 1 ~ r"hloS! OIlmlIion3 S 
881120 Fluid OlsPOSIlI S 50,000 
881121 FOno!llicm EvruwllioQ S 15,000 
881122 Fonuotion Slimul ,ioo - FracluriJlK S 560,000 
88 1123 FOOJuuion Stimul.noll - Oilier S 114,000 
S811lS Hlln2ct.UIIOI' S -
881127 Hooluw Services S 
88 1128 HOI OiUo" S.,.."i= S 25,000 
881129 llUJ)a:tion- Bottom Hole Asscmblv S 
88 1130 In.-,ion·C3Sina S 
8811J1 in.<Jl<'CIion'DrlIl Pi"" S 
88 11)2 If1SIl<Cllon-Silc S 
881133 IQSlIection-TubilU! S 
881135 I1I5UtllatioIllRCIOOVllI-PiDCline S 170,500 
881137 lnsuillalionIRemoval-Wellbead & Tree S 
SaillS lnStIWIlmlQuon S 20,000 
881139 labor - Como.J\v SUj)CfV,s\on S 19,500 
881140 Lobo. - Comoanv Emolovoes S 6,600 
83114'1 Labor - Contract Emplov_ S 9,000 
g81 143 Lucanon Prcuo",rion S 
881144 1..0<::lIioo Rc:medinlion & Mainl<1llUlce S 20,000 

881145 MCIISIlreml:tl1 S 25,000 
881146 Miscellaneous Services S 12,000 
8a1l47 Mud lown" Services .s 
88114S NltroJl<ll Services S 
881 !~9 Pro'"", Mano=ncnl S -
881150 Rhl COilS - DoYtDte S 75,000 

881.151 RI,,- eo.1>-FOOIIII'O S 
881152 n"- CoslS-Turnkcv $ -
88l1S3 Ri2 Mob & Oe~'lob S 
S8llS4 S"""nlv S -
8811SS Slickline Service; S 
881156 Survey-local;"" S 
881151 Survey-Well S -
881 158 TCSlinR-lubiro: S 
811lLS9 Tcsw- Wen & Wen Flowback S 10,000 
88llGO Teslio~-Well Control Equiomcm S 15,000 

831162 TTBIlStIOrtalion • land S (2,000 

881 164 T~llOru";on S -
881165 Tubular Conveyed Perforating & Drin Stem Test EQ.m>maU s · 
881166 Welding S 75,000 

881301 Bits S -
881302 Blow Oul P"",cmors S 40000 
88130<1 Completion Fluids S 80000 
881 JOS Comprc::s>ors S 
88\306 COlldenoOlC $ 

881307 CruDes S 48,000 

881309 Dth}-dTlloon Unit 5 
881310 Orill String S -

Continued On Page 4 
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8813 11 Elcclrical & Repairs S 30.000 
881313 fuol· RiltiPlatfonnsiLcase (Delivered) S 
88m-I fuel (ias (I'roo'llcw) S 
831JIS fuci Gas S}Slcms S -
881318 Gener.lOts S 
881119 RlII<)QI S 5,000 
881320 Hour £~cb:lnR.:rlCQol"", S -
881321 Hcn~ - Indirect Line S 12,000 

881~22 Insulation S 76,000 
881324 living QucIn<rs S 
88132> LolIt In Hole S 
881326 Lubricant'! S 
881327 Methanol S -
881328 Miscellaneous Surface Equfpmnll S 45,000 
881329 Mild· Drilling S 
881330 Mud ,Monl"'rin~ & PIOC<Oo"'og S 
881332 Oil Measurement Eqwpmt1l1 S 3,900 
881335 Pipeline! Flowline S 50,000 
881336 PumlXl S 20,000 
881337 Safety Equipment $ 
881338 s.,rcty Symms S 
881339 SulVllg1: S 
881340 Scpor.tID!S S 
881341 5mbiliLer. Under Reamer, Hole Opa,u $ 17,000 
8813<12 Swrtup MIllcri:l~'S""'k 5 
881343 Strutrurnl Rcpai~M.ior Surfll(;e EquipR1en~ S 
881345 Tonks S 105,000 
881346 Tools & Supplies S -
881347 Treaters: S 67,000 
881J48 Ulility Systems S -
881349 VapOr Recovery SI"'t",n S -
881350 Water S 
881351 WntCT Handling EQuilllllCIlI S 
881352 WeO ManIfold Skid S -
881601 ArtiOe;", Lift. S 230,000 
881602 OdjnR Accessories s 
881603 Misccll""",,us SulllurfllCe Ellllipmcnl S 
881604 Pot""" &. liner Hong"", S 
881605 PJpc:.C.us.on S 
881606 Pipe. Drive Pi"" S 
881607 Pil>C,Contruclor Casilla S 
881608 Pipc-SurIKc CasinJ!, S 
881609 Pipe-lotc.'mledl.", CMnj! S 
881610 Pipe - Production CasiuK Feet @ S;ft S 
881611 Pipe - Casing Linm S 
881612 Pipe Ticb:lCk C-~g ~ 

881613 Pipe - Tubillj'. 8000 Feet @ 7.00 $.In s 56,000 
88161<1 Rod.< 8000 Feet $1 S.7S SIfl IS 116.000 
831615 SaftIY Valves S -
881616 Tub!nJ!, J\ CCtswries S 10,000 

881617 IVcllhlHld S 34,000 

881502 lJmd OWtlcI' Fees S 
S81S03 Lei\aJ Foes S 
881511 Reglll.lot)' Complil1tlCc S 
881501 U!sll!'1lnCe S 
881963 Cguting<llCY :5 % S 66.275 
881965 Overhe.d S 3,000 

TOTAL COMPLETION COST I S 1.3Sl.275 I 

TOTALAFE I S 5,666,672 I 
Non-Operator ApprQval __________________ ~TI;.;;'tl.;.e ____________ ...;D_ • ...;le ____ _ 

Op~orApprov"' ______________________ T~i;.;;tl.;.e ____________ ...;D;.;;a...;re~ ___ _ 
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0_ 
""' .. --NEWFIELD Authorization for 

Expenditure 
NEWFIELD PRODUCTION COMPANY 25869 _<Mar. 

""'-
~a0322230 0 

- u"' M"f.'pt r--- I -~ Thome 4-21·3-2WH 0 Drlllln~ 1211612011 12257 

- '-"'-' --Black Shall Section 21, T3S R2W. Duchesne County, Drill & Complete iii hortzontll BlilCk Shale well (uncemented Iit.ral) with a pilot hole 
UT 

Cost Description Intangible Tangible Tolal 

Completion $ 1,378,375 S 974,000 S 2.3511275 

DHC S 2,002,197 $ 1,313.200 $ 3,315,397 

S $ S 

$ $ S 

S S S 

Totals • Gross C""to $ 3,378572 S 2.2118.100 S 5.668,872 

Joint Interest Owners OracielD SllaNo. Working Interest Net Cost 

Robert Bonnet 1.562500" $ 88,542 , 
S 

S . 
.$ 

S . 
$ 

S 

$ , 
S 

S 

S 

S 

S 

S 

S 

Totals 1.562500" S 88,542 

Project Coordinators Tnl. Phone Number Email Address 

Wychgram, Hans (HHW) Drilling Engineer 303-3824436 hwychqramlilnewfield·com 

Newfteld Explor.Jtion Coml»n~ NEWFIELD PRODUCnON COMPANY 
Appml<ed (Signature) 

r'~ 

Ql1712012 2.:14 PM 

7-0 



AFE NO: 25869 

NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

DATE: 12116/2011 
LEASE & WELL NO.: "'T:':"h-o-rn-e-4:-.2::-:t-.3:".""2WH==---- --------- UNIT: --=-O.,........,c-= __ _ 

LOCATION: Section 21, T3S row, Ducbelloe COUDty, UT OBJECTIVE: Black Shale 
OPERATOR: Newfield PToductiop Company PROPOSED TD: ..::1~12:.;;5..;,,7 ___ _ 

DESCRIPTION: Drill & Complete a horizontal Black Shale well (uncemented lalel'll!) with a pliot hole 

DRIll INC ESTI~I.3JYrLCQill 
880101 Base/Field OpemtiQ"" S 
880102 Cased H~lc Eh,cbie Wirelinc S · 
880103 CasUut'Crows &. Ruunin/[Tools - Casill.ll &. T ubillB, $ 45000 
880105 Ccmonl1oK S 65.000 
880106 Chemical ImwD ... tlSurfote S 
880107 Chcmicl1l TrcatmcnllSubsurfocc S 3,500 
880108 Called Tubio~ S 
880109 Communlaruons S · 
880110 COJlSuluu\1> $ 116.000 
~80111 O:irc / Auid AnalySi.< S 
880113 Di...,tion.1 Drillin!! ()pcrotio", $ 285,000 
88011 S Iind~- PtOC~ S 
880117 EnvirOMtcnl& Sofet}' S 1.000 
880118 rntrBtion S 
880119 fi.bing QJ><r:ttioul S 
880120 AuidiCuttinp IJisi><>.sel S 10,000 
380121 Fonnation EvaIWlbon S 140,000 
880122 Foruwtion Sl:i11lulllt'Qn' fnlCturin~ S 
880123 Fonlll.tion Sdmulndo.· OIbcr S 
880125 HtUIl!<'" - liner S 
SSO l27 HOokllp Services $ · 
880128 Hot OilingS<!riiCd S 
880129 In.pco;tlOD - Bottom Role Assembly S 5.000 
$80130 I_tioo - Cas;"" S 
380\31 InspccdQn - Drill Pipe S 6.000 
880132 Inspcclion - Site S · 
880133 Insp«tion - T ubiDg S · 
8S01J5 Insp«tioniRemoval . PII"'Unc S 
SSOlJ1 InspectiOn/Remove! - W.lJhcod & Tree S 
sllOn8 SnsUumcnl41ion S 21,000 
ggOlJ9 Labor • Company Su~io" S 
880140 Lobot • Company IilIlployees S 

880141 Lobar - Comr""t EmpJav= s 
880143 Location I'rcparatlon S 210,000 
88{l144 Looution Remedialion & Malnllllllln<C S 
880145 Mllll5l1Jemcnl $ 

880146 MtsccUancous Servtccs S 20,000 
880141 Mud LoggiJIg Services S 40.000 
880148 N!wR<:n Scrvi"", $ 
880149 PtQj..,1 M= .... ""t S 
880150 RiK Cos!.> • o.~. 30 D:t)" (jj 20500 Sld'l! S 615.000 
SHOIS I Rill Costs - FOO!a2< Feet !!i !#II!#i1## Sift S 
880152 Ril! Cos .. -Tu~ S 10.000 
880lS3 RiliMob & Dcmob S 150,000 
~I S4 S""urilY, S 
880155 Slickl inc SeNit'" S 
880156 SlIr'''cY ' l.lx:.lioa S 
880lS7 Survey · WoIl S 
880158 T",linlt • TubinR S 
880159 TCSMS: - Well & WeU Flowback S 
880160 TestW2' WrlIl Canltol EquiPlncnt S 6,000 
880162 Tmnsool'llldon · land S 30,000 

Continued.Ou Page 2 
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880164 T rIln<pOr\iJlan- Fuel S 
880165 TuoolnrConvc:ytd PcrfonuinR&DrilI Stem Test EquiPlllCUl S -
880166 Weldin!L S I,DOO 
880301 Bils S 70,000 
880302 Blow 0u1 Proventors S 12,DOO 
880304 ComplOlln" Fluids S 
880l0~ Comp~rs $ 
880307 Cranes S 
880309 Dehydl1llion Unit S 
8803 10 Drill Stri"lL S 6Q.000 
880311 Electrical & Repairs S -
880m Fuel - ~lotfonns.'1.CI5e.lDelivcrcft S 175,DOO 
880114 fuel Gas JProduced~ S 
880315 Fu"'Gas~I"'" S 
880318 GenmlW", s 
880319 Glycol S -
830320 U"'t Exchong<1l'Cool..,. S -
88032l Htill=· Lodi=t Line S -
880324 U';ngQ\w!t.". S 33,000 
U0325 Lost in Flole S 
880326 Lubrkan .. S 
880327 Mtltumol S 
8803211 Miscellaneous Surface Equipmeol S 15.DOO 
880329 Mud - Orilllng S 135DOO 
880330 Mud Monitoring & Pmccsoing S 25,DOO 
880332 01lMeasurement Equipment $ 
880335 Pipeline! Flowli., S 
~H0336 Pump $ 
880337 Safety Equipment S 
880338 s.ro:tysystcms S 
880339 S.IYlI~ S -
BaOHI Stabilizer. Uo~ ... RcanlCr, Hole Jpcncr S 
880>42 SUlrtup Mlot.nHI I Stock S 
880>43 Strncl1lrlll Rcpllirs I M :ljoC Sun ate Equipment S 
8S034S Tnnk$ S 10 000 
880)'16 Tqols &. Supplies S 1.000 
880348 UrilirySy.<tem< S -
8803.49 V 4POr)' Rt<;ovcry S)'1teon S 
880350 Wote: S 20.000 
880351 Wo",," Huodlin2 Equipmctl ~ 

880352 W.II Monir"ldSk[d S 

880601 ArtifiallII un s 
880602 C1IS,nv; ACCO$$Ories S ZS.OOO 
880603 Ml$c.Uancous SubsurfoL"G EquipmOl1I S 
880604 r~ & Liru:r t/Wlil<"I S 260.000 
880605 P)pe - Cru=n S 
880606 Pipe - Drive Pip. S 
880607 Pipe- ConduelOc ~111~ S ) ,000 
880608 Pipe - Sunnec C3S"!I :!SOO f«t (& 28.88 Sift S 72,200 
880609 Pipe- IntcrmaliBtc CoJill • S 260.000 
8811610 Pipc - Produ.tion C",ing S 
880611 Pipe - CMing Lin.", s 75 000 
880612 Pipe - TlcbIo:lk CMing S 50000 
880613 Pipe - Tubing S 
880614 Rods S 
880615 Safety V"JvtS S . 
880616 Tubing ~cssories s 
880617 WdlhetJd S 10000 

880503 ~CJ!lIlfecs S 50,000 
Sl10511 R<"l!Ulalooy Compliw1(e S 500 
88050[ lnsur.mce S 4750 
88096) COnlingency S % S 1S7,447 
880965 O"""'""d S 9.000 

TOTALDRlLUNC COST ( ASING POINT) Is 3.315.397 I 

Continued On Page 3 
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COMPLrnON 
SSllOI B:isIoIficld Opm.iOM S -
881102 C~ Hole E/""lrio Wirc:lioo S 12,000 
88LlO] Ca.iing enm., &. Running Tools - CasillJ! &: Tubi!og S 
881 lOS C~lIing S 
881100 Cb.o:micnJ Trcalmau/Surracc S -
881107 CbmtlC:ll TmlUDmVSubsurfilc~ S UOO 
88110S CoII<d Tliblnst Unlt. S -
881109 CcmnruolClrioftS ~ -
881110 C<",S"11WI13 S · 
881111 CotdFluid A1IIIl}~is S -
881 \1 3 Oiielctionnl DtiUiI!i O!>cTnliollS $ -
881115 1ill1!fu.m0K-P!'OCC$S s 
881116 Structul1lll!i!ginecdns S 
881117 EnvrmlDll<llt 'ct s.rcey S -
881 118 F.llr.ltlon ! S 
881119 FWlIns OpcntriOIlJ S 
88 UZO fluId D!Jpoonl : $ 50,000 
8811.21 FORmuioo Evnlwslion S 15,000 
8&1122 l'orml1lion SI[m.lalion - F""'IIuln~ $ 560,000 
88 \1 23 FoOllOooO Stirnulntloo - Ot/l.;r $ 114,000 
881125 IfllI1gct-Liocr S -
88J 127 tlookupScrvk.,; S 
8811 28 Hql Oiling Scrvi= S 25,000 
881129 IllSPC';tWn·Bolcom Hole A>:Icmbly $ 
881130 Inspection ·CQ$ln~ S 
88113 1 inspc:clion-Orill Pipe S 
88J 132 IJlS\l«.lqll,·Si\C S · 
881133 1n.'Il<Olioo-TubinR S 
881135 1lIOllIlhlliQnlRcmovul-Pipclloc S 170,;00 
881137 In.<lIlllatlon!R<<n<>wl· Wellhead & 1'rce S 
881138 Imtrum<nUllion S 20,000 
881139 Labor - Compnny SUl>CfVisIOn S 19.soo 
881\40 Lnbor - Cornpnny Employed $ 6600 
881HI "",eo. - Cootroct Emplow<:< S 9.000 
88114l Locution Prcpw.nion S · 
881144 toe.oon Remedial Qo ct Main'""",,,,,, S 20,000 
881145 M •• mu",,"'''1 S 25,000 
88\146 MillCOn,ulI:QUS Services S 12,000 
881 147 Mud Lolllting ScMca $ · 
981148 Niuu~",Sl:l'\'lc", S 
88.1149 Pro «:t ManDRlMloll S 
SSII SO Rig COO", Dayrnl" S 75.000 
8811S1 Rl ~ Costs· FOOl_ S 
881152 rig Costs-TumkoY S 
881153 R1R Mob &; DcMob S 
8a11S" S=.riry S -
881155 Slicklin~ SotVices S -
S8JlS6 SUI'\'oY·Loc4rion $ 
S81157 SUf\'O)'·\Vc:ll S · 
S8l1j8 TeslJl\K·rubinR S 
881t 59 Tcolfng - Well & Well F10wback S 70.000 
881160 TQIln~Wcll Control Equip'"tnl ,§ IS.ooo 
881162 Tnuu;p(lllIIrion· L.ruu! S 12.000 
881164 'l'nutIl'OMOIl s -
881165 Tub<ilar CqnvcyOO Perforating 8< Drilf Stem Tes, Equipmdlt S 
881166 Welding S 75,000 

881301 Bil$ S -
881302 Blow Oul PrevOlOOfS S 40,000 
88\304 Completion fluid.. S 80.000 
881305 c::o.np~ s · 
881306 Condensate S -
881307 Cones S 48,000 
88\309 ~tionUnll $ 

881310 Drill Siring S -

Continued On Page 4 
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88\311 Electrical '" ~~oirs $ 30.000 
8S1l 13 Fu.eI· RlglPlDtformsll..t.'OS~ llkli-crall S 
881114 fucl OIlS (Producctl) S 
881315 Fuel Oas S}'StClru S 
881318 ~c:ru1Ot\t S · 
88BI9 ~col S 5.000 
881320 Heat E:cehanKorICool<B S 
88112l Healt(S - Indirect Un. s 12,000 
881322 Insulatloo 5 76.000 
88\324 [ivingQu,lnm S 
881325 lost In Rol. S 
881326 Lubricant!! S · 
881327 Mctlual1lll S · 
881328 MisccUWltOWl Surf""" Equipmc:nl $ 45.000 
881329 Mud· Drilllllil $ 
881330 Mud MooltorinK& PtotCSItnIl S 
881332 Oil M_III'<'''':11I Equ;PII\~lI S 3.900 
88lJ3S Pipclinol FIown"e ~ 50.000 
881336 Pump. S 20,000 
881337 SafelY Equipmenl S · 
881338 SnfcLY Systems S 
881339 S.IYDgc S 
881340 SC'lNlfilIOr1 .$ 
8l!lJ~ I Stnbilixa. Undo: Renm .... ~Iolc ~ct S 11.000 
881J42 SL1rtuD MOicrialiSlOCk .$ · 
881343 SllUcrurnJ RCII~lr"'M3Ior Surf",," IOQuipmml S 
8S\345 Tanks 5 105.000 
881346 Tools & Supplies S 
881347 T=1crS S 67.000 
881348 Utility SlI'lmIS S 
881349 V.wr Reoo\lCOl Sy>ll'Tn $ -
881350 Water S · 
88\351 Water Iiandnn~ EQuipment S 
881352 Well Mnnifold Skid S 

881601 At1i1i.iaJ Ufl S 230.000 
881602 ~n~,'1<: • ....mes S · 
881603 MiiCdlDncous Subsurface EQuj~mcnl S 
88160<1 Packers & Liuer HWlK<rJ S · 
881605 i'i~C.~ s 
881606 Pi~Dri.o Pi2C. S 
881607 Pi-"",Cond"",orCa3in ' S 

881608 Pi~Surf,",. C .. illJl S 
881609 P~n=<d IlIcC3$in" S 
881610 Pioe - Produ.,i01l CasinR Fed 1i1 S.rn S 
S1l1611 PiD<: -C~<i""Un= S 
881612 Pine Icbxk CII.<:!nll S 
881613 Pipe · Tublnr. 8000 feel (iT; 1.00 S:fI S 56,000 
88161 <1 Rods ~OOO feel @l 5.75 $In s 46,000 
88161 5 Saf<1Y Valv .. S 
881616 Tubin!: AccCS'iOri'" S 10.000 
881617 W. Uh<ol!d S 34.000 

881502 Land Owner FL'<:I S 
gSlS!)3 Lc(llllfets S 
881511 RClIUllIlOrY Compl!",," S 
881501 Insurance S 
88196) Contin talCY S ,~ S 66,215 
881965 O.erbcad S 1 ,000 

TOTAL COMPLETION COST 2351,215 I 

T OTALAFE I $ 5,666,672 I 
NoD-Operator Approval _ _ _ _ _______________ T..;.i;;;tI.;.,e _ ___ ________ .:;D;;;8;;'e ____ _ 

Operator Approval _ ______________ ..:.... _ __ T.;.,i;.;;tl.::.,e ____________ .:;D;.;;a;;te _ ___ _ 



NEWFIELD 

- tot 

Thome 4-21-~2WH 0 

-- -

Authorization for 
Expenditure 

AFETp:: 

Dolling 

~~ 

0_ ...... ..........,. . 
NEWFIELD PRODUCTION COMPANY 25169 -"-' ""'-

500322230 0 

l;;-~l- 122~ I -~ 

BIao;kShale Sedioo 21, T3S R2W, Duchesne County, Dn11 & Comp_ • honzontol 81ack Shale well (unc:ement.d lateral) with • pilat hole 
lIT 

Coot Dacriptlon Intangible Tanglbl. Total 

Completion S 1,376,375 ~ 974,900 $ 2,351,275 

CHC 5 2,002,197 $ 1,313,200 S 3,315,397 

S S $ 

I I $ 

S . S S 

TOIalo , Gross Ccwb S 3,378572 I 2.218,100 S 5.&&5,872 

JoInt lnlere;,.l Own.,., Orat;fa 10 Site"". Wottlil'9 'nttl"t HttCosc 

Estate of Stephen Bonnet 1.5625001Co S 88,S12 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S , 
I 

S 

S 

S 

S 

Totala 1..562500% S 88.542 

Project Coon:tinato~ roll. Phone Number Email Add ..... 

Wychgram, Han. (HHW) Drilling Engineer 303-382.010436 

N~AELD PRODUCTION COMPANY 

if1112012 1:30 PM 

7-C 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFE NO: 25869 
LEASE & WELL NO.: .::Th="""om.:......e.-:"4--:::Z":"l--::::J.;-::Z:"::WU=-- ----- ----

DATE: 12I16120lJ 
UNIT: -=O:--:--:::-~ __ 

LOCATION: Section 21. TIS RlW. Duchesne Couoty, UT OBJECl1VE: Blaek SlWe 
OPERATOR: Newfield Production Company PROPOSED TD: ..:l'2.::.:25""-'-7 ___ _ 

DESCRIPTION: Drill & Complete a horizontal BJack Sbale well (uncemenled [alen!) with. pDol hole 

D~I~(G .ESTIMATED mID 
880101 &se!Ficid Dt><r.moDs S · 
880102 Cased Holc Elfdric W""II.n .. S 
880103 CosiagCrews &. RwmlngTools - Cuing &< Tuhitig S 45,000 
880lOS C<!IU<'IlIinl! $ 65.000 
880106 Cb.cmi<l1l1 T=tm,,"rlSurr~ S 
830107 Chemical l'r=mcnllSubsur:;"'. S 3.500 
8801C8 Ooilcd Tubiw! S 
880109 c:om.w.mco.tiOll> S -
880110 Consulu".,s· S 116.000 
8$011 1 Core I Fluid i\nIlJysls S · 
88011J l>in:ctiolllll Dn1lio> D!>crruiOl1S S 285.000 
8:80115 ED~ - Process S -
880117 Enviroament &. S.fuy 5 1.000 
880118 Ftltrution S · 
880119 " .. hinR O\>cr.Irions i -
880120 FluicliCuninsa DisDo<oJ S 10.000 
880121 Formation EvWuJuion S l40,OOO 
&80122 FonnutioQ SIim.lIllion -~ S 
880123 £<n:matiOD Stimulation - Otbct' S 
880125 Htuw:r-Linct' S · 
880127 Efookup Servic:cs S -
880128 Hut Oiling, Scrvlc.,. S · 
880129 £osr><cIiOD' 8011.= ~Iol • • o\sscmbly S >.000 
880130 I~lion · casinl! 5 
830m lnsvc:etion · DnllPil><: s 6.000 
880132 ~tlon·Sitc S 
880133 ~ciOD • TubiIut S 
380135 £osr><clionlRc:movnl • PiDdlne S 
880137 ImI>tclioniR-=ovul • w.Uh<:Id & Ttcc S 
830138 Ins~on S ZI.OOO 
880139 L:ibot - COIIIIl>ny SUl>CT"isioo S 
8&0140 Labor · Company Emi>loY'C\'S S · 
830141 Labor • CoolnlCl Employees S 
88OJ4J Locl1lion Prcpar;!tiou S 110.000 
88OH4 Loo:atiuo ~ &. M;wllmaace S · 
880145 Mt::l5UmIl<IIt S 
830146 M;".UlIllcous Servi • ..,. S 20.000 
880141 Mud logging Services S 41).000 
&80148 N'~S""""cs S 
&80149 l'roii:'OI}'bmu:mJml S 
880150 R!KCosls '~le 30 ~ @l 20500 S.'doy S 615.000 
880151 Rl~CosG· F~_ Feet ~~s.ft S · 
880{52 ~COSIS- T~<::L S 10.000 
880153 Ri2 Mob &. Oemob ~ 150.000 
880.154 S""""IY S 
&80155 Slic1dine Services S -
880156 Survey · Location S · 
880157 SIIfVGY ' Wen S · 
880158 Tcstin2- Tubiu~ S · 
880159 Testib2 ' Well'" Well Fbwbuck S · 
880160 T...mm - Wdl Control Equillmml S 6.000 
880162 un - Umd S 30.000 

Continued On 13<'2 



Page 2 Lease & Wen No: Thome 4-21-3-2WH ME No; 25869 

88016:1 T fBIISpOtIIlion-fud S 
880165 Tu~uJar Coav.:ycd p~ &. Drill Stem Tesl ElLui~mml S 
8801.66 Welding S 2,000 
880301 Bits S 10,000 
880302 BI.ow Out PreventoIS ~ 12.000 
8110304 Compl¢rlOll Flui<l$ $ · 
380305 Corup~ S · 
880307 Cmoos S 
88030:9 Debydnuioa Uait S 
880310 Drill Slrinl S 60,000 
880311 Ela:trieol It. Rcpai .. S 
880311 f""l •. !tig:sIl'lotfonnsI1."""" (Del,,'=<!) S 115.000 
880314 fuel Gas (Produced} S -
8:80315 Fuel G .. ~!erus S -
880318 G<ncnua .. S -
880319 CiJJ(l'OI i -
880320 Heu'. ExdwJg<:r!Coolcrs S 
880321 Henters • lo.d.im::l L.ine S -
880324 living QuarteTS S 33.000 
8S032S LOSt ia Hole S 
880126 LubricmlS S 
8S0327 Mt'JumoI $ 
880328 ~fuc.-cIIMeoiis Surf""" Equipmall $ 15,000 
880329 ,"fud • DrilIialL S OS.OOO 
880330 Mud Monitaring k Pto<essing S 25,000 
SS03)2 Oil Moosu<=l= ~ui~mcnl S -
880335 Pipeline Flowline S 
380336 PumP S 
580337 Saf<ty Equipment S 
880338 Saf<tySl'!I""" S 
880319 SnlVU&e S · 
880341 SlIIbiU=. Under Ream .... !{ole Open", S · 
880342 Sl:lrtup ~loft:tial Sl<>Ck $ -
8S0l43 Structural Rq>aiIs ! Majo, Surface Equip.cncnI S 
880345 Tl1IIks S 10.000 
SSO.l46 Tools &: SUPI'li ... S 1.000 
880348 Utili.!}' SJo1I<ms S -
8l!O349 ¥~ R",:Qvcry S~= S · 
880350 Willer S lO,OOO 
880351 Water Hand~EquiPw<:ttt S 
S80lS2 WeU Manifold Skid S 

880601 Artifieial Ufi S -
58060.2 C9:li1ll!Acc=cfes :s 25.000 
880603 ~1~elIan ...... Sub.wtfa:e E'l~mcot 5 · 
881JOO.l P:oekc .... &. Liner HlIlll!m 5 260.000 
881J6()S Pipe • Caisoun S 
S8:00W6 Pipe. Drive Pipe S 
880607 Pipe • C"""""cor Ca.<inll S 5.000 
SS06118 Pipe · Su:rf",,~ Casing 2500 foc:t :;; 28.38 Sin s n'oo 
S81l6O\l Pil'" . hUmno:dil1\<: C:J;;irur S 260,000 
~1I0ti1O Fipc • """,,,,,Ii,,,, Ca<ing S · 
880611 Pip.: • C:>sinH [jam S 7>,000 
8S0612 Pi~· Ticb""k Olsln~ S ;0.000 
sSOtln Pil"'.- T ubiD&_ S 
880614 Rods S -
880615 SlIfot., ... .:cl.cs S 
SS0616 Tubie ... Acc=oric:s S 
880617 IVeUhdd S 10.000 

LC£!lIF= 50.1 
Re1IUlDtolY . S( 

Insurmc:e 4. 
53 5 % 157.4' 
~6SOvm!end _M~ 

TOTt\L VRn.UNG COST (G\Sh'iC POU'lT> Is 3,3U • .l91 I 
Continued On Page 3 



Page 3 Llase & Well No: Thome 4-21-3-2WH AFE No: 25869 

COMPLETION 
831101 s-IFicld 0peruti0D3 S 
881102 Co$<d Ho~ B<!Ctric WttdiDc S 12,000 
881103 CosinRCo:<vs & RunniIl~Tool$. C~& Tubin£ ~ 

881105 CctDCll1irut S 
881106 Cbcmi<ld Tn:atmentlSl1rtilce .s 
881107 Chemicnl Tr<;ltmcnt/SubsurCo<:e S l.soo 
381108 Coiled Tubing UailS 5 -
881109 Colllmunk"tions S -
881110 COnsuJI4DlS S -
881111 CordFluid AnlIly~ S 
881113 Diltttiounl DrI\Ii~ ()pcrotio,.. 5 
8811 IS Enginecrin~-P"",CS$ S 
881116 SttucturuJ E.w-nll~ S 
881117 Environm.,!! & Safety S 
881118 FilcrolioD S 
88 11 19 FlShiJu'. Ot>emian$ 5 -
881120 Fluid 0isp0saJ S 50.000 
881121 FomutiOIl EvuluotioD S 15.000 
881122 Formation StimuJaliou - frac,tItinP. S 560.000 
881 L23 Formation StimuJalion - 0Ib0r S 114.000 
881125 ~-LiDcr S -
881U7 Hookup Scvices S -
8HU2l! Hot Oilinl: Scvioes S 25.000 
881129 Insp<ction-Boucm Bole Assembly S 
881130 1'J>l><>'1ion-c...ing S 
881131 inspcedoo-Drill Pipe S -
881132 Inspection-Site S -
881133 lD>pa:oon-T ublog S -
881135 fnstnllotionlRcmovul-Pt""linc S 170.500 
881137 lIlSllIlJooonlRcmoval-Wellhead &. T= S 
881138 r=on,DJion S 2Q.OOO 
88Il39 Lilior - Company SUl)<n'lsioQ S 19.500 
881140 labor - Cotopony EmpkJl'_ S 6.600 
881141 Labor - Coucmct Em;>lo"""" S 9.000 
881143 Location Pn:powtion S 
881144 LocatioD R<:nlediotion & )'raintcnlUlCe S 20.000 
8&1145 M ...... rellumt S 25.000 
881140 Miscclboevus Scrvii:os S Il.ooo 
8811-17 Mud LumnJ! Scr"ktS S 
8811<1.'1 lSillOllen Scrvi<"" ~ 

881149 Projl!C1 MaDlIgCll1ctll S 
811 1150 &is! C"""IS - Day""" S 75.000 
8811S1 RigC"'ls-foo~ S 
881152 rig CO.IS· r urnJuy s 
S811S3 Rill Mob & Dc~fob S 
881 1>4 S«urity S 
SS li 55 Sliekllix S<rVic~ S 
881156 S~·"Y.loc:>tion S 
881 157 S"",,,,,· Wc!1 S 
88llSS T esting-",bit~ S -
8811 59 T .. tioR • Well &: Well F1Qwbxk S 70.000 
881160 Tc:stins;·WcU Control EquioI'D!!!1t S 1S.000 
88116'2 T=sporflltllln - Umd S 12,000 
88116<1 T rnosponalioo S -
gSn63 lobular C"",~o:l Perfa""ing &; Drill S!<m Test Equi"",,,,,, S 
881 166 Wd<linJ! S 75.000 

88 1301 Bits 5 
88 1302 Blow Oul """m"'lS 5 40.000 
881304 Compktlun Fluids S 80.000 
88\305 Camp,...,., .. S 
881306 Cond<nSatc S 
831 307 Ctanes S 'I8.tlOO 
88\309 DelmlratioD UIIl\ S 
8813 10 DrillStri1lll S 

Cootinued On Page 4 



Page 4 Lease & Well No: Thome4-21-3-2WH ME No: 25869 

881311 Ekctrical & Rapairs S )0.000 
8813!3 FueJ.RJwplatfonmlL""" (DeIl-ered) S 
881314 fuel Gas (ProddccdJ S -
88\315 Fuel Gao S)'>km:S S . 
88\318 Gmorolors S 
881119 iIM:ol S 5.000 
831J20 Heat ExclwJgedCoolm S 
881'321 Realm · ~ Line S 12.,000 
881322 1n<uJo.tj"" S 76.000 
881324 Living Ouancrs S -
$81325 1.0. 1 III Hole S 
881.326 lubrico.nlS S -
881]27 MelllllllDI S 
83tJ28 Mm:eIlmaeous Surf"". cquipmL"'l S 45000 
881319 Mud-Drillin& S -
881330 Mud Monitoring & Processiny, S 
881332 Oil Measu:<mc:ot Equipmml S 1.900 
Sa133S Pipeline I Flowli11. S 50.000 
881336 p.JlDDS S 20.000 
881337 SDr~quipt!lt>ll S 
881j38 SarCf}'S}'SIcm5 S 
38B39 Sll •• ~c S -
881340 Serr.wtor.< 5 
881341 SUlhili=. Undor R""",<l'. Rol. ~cr S 17.000 
881.342 SI.:lOUO ,"blcri.oliS"",k S -
881343 StruCror:U ~i""·M.ior ~rf",," Equipm<n. S -
881345 TmIks S 105.000 
~813% Tools &Stg>j!lics S 
881347 T"""e<s S 67,000 
88 1143 Utility. SY"cm.!i S -
8813019 Vapor Rc:ovCty S)l5tem S 
88.13:;0 W"'<r S 
881351 \'1:"':1' H<milliD1l EquiPmtnl S 
881352 Well Monifo ld Skid S 

'881601 ArtiJiailli un s 230.000 
881602 OniJlgAoocssories S 
881603 Mi",.LlJmeous Sub3urlil<:e EquiQ<l:><nl 5 
881604 P""kms &. tiner R~ S 
88 1605 Pil»Cai.<1oo S -
881606 Pi!><'-Driv. Pi.JIC S -
881 607 PiDe.conduclor Cosin ... S -
881608 Pil»SurfllCC Ca<iog S -
88 1609 Pi""·1ntmru:diat,, CasiDe S . 
881610 Pi"" - Pnxluction Casin£ FOCI 'ii: Sift S -
881611 Pipe -C~ Lin..,. S -
881611 Pipe Ticbocll: CastDJi( ') -
881613 Pipe • Tubing 8000 Fftl G\ 7.00 Sift S 55.000 
831614 Rods 8000 Ftct 11 5.75 ~ft l> %.000 
881615 Si1fc<y V,lves S -
8U6r6 T~Ac<:=ries $ 10000 
SS16l7 Wd lht:ad S 34.000 

881502 Lttnd 0WDCT Fees S -
~81503 I.tg!lIFo:s S 
S8IS11 ~cguJOIOl'V C~mpIi"""" S 
881501 lnsu=e S -
881963 Con~ 5 % 5 66,275 
881965 O-"e:xI S 3.000 

TOTAL COMPLETION COST I S 2.351.275 I 

TOTALAFE I S 5,666.672 I 
Non-Op~rA~vW ____________________________________ ~T~iU~.~ ______________________ ~Dare~ ________ __ 

Op~rApprov~ ____________________________________ ~T~itl~e~ ______________________ ~D~~~ ______ ___ 
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NEWFIELD 

~ ... - "" ALZADA 11·21·~2W Central Basin 

"""""" ,~ ... 

Authorization for 
Expenditure 

AFE T"",, : 

Drilling 

ProjM;l~1on; 

NEWFIELD PRODUCTION COMPANY 
~~ASl'*, 

0211612012 
l un.~_~ 

Wasatch NESW SEC 21 T3S R2W DUCHESNE Co. Drill & Complete a Deep Wasatch wall 
UT 

CO$t Description Intangible 

Completion f 981,875 

OHC , 1,141,0116 

f 

S , 
To' ..... Gross C01t3. S 2,122,971 

" ... . ...""" . 
25213 

R.1IO!t1AlMr. aQI~ 

500299524 

10100 I~-~ 

Tangiblll Total 

S 913,900 S 1,895,715 

$ 7116,880 $ l ,n7,978 

.$ I 

S I 

$ $ 

S 1,710,780 S 3,833,751 

Joint Inlerest OwnR~ Orac/.'O Site No. Working Interest Net Cost 

Larry Love 1,562500% $ 59,902 

S 

S 

S 

S 

S 

S 

S 

S 

5 

S 

S 

S 

$ 

$ 

S 

S 

Terals 1,562500% S 59902 

Project Coordinators Tltl. Phone Number Email Addrass 

Stevens, Sean (5S) Drilling Engineer 303-382-40481 ssl.evensftnewfteld.com 

NEWFIELO PROOUCnOrl COMPANY 
Approved (Signahxe) 

9117(2012 12:S9PM 

1-0 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFE NO: 25213 
LEASE & WELL NO.: ';;;AL~ZAD':'--A-l-~--::2-1--:-3--::2"""W:-----------

LOCATION: JI."ESW S~:C 21 T3S R2W DUClIESNE Co. UT 
OPERATOR: Newfield Production Company 

DESCRIPTION: Drill & Complete a Deep WlUatc:b well 

IRI LU NC 
IttsclFi ODe<:llio,,, 
ased )le Elo:clric Wirdinc 
asin2 :rews &. Running.Ioois • CM.i<>!L& Tu.\!it18. 

hemic. 
'oiled 'ubll1~ 

'cl1<uh~nl.'l 

C!;!} Fluid AnwV5i. 

)J 19 "sbing Ol>e<: .. ;'",. 
)J 20 , DisJlO>UI 

88,)J 21 'Otul3tiOlI E"l!1Ul1linn 
881)122 'ormution , . Fmtluring 
881)123 'oltJlllti<!n Srimul~rioD ' 011,,:. 
880125 ~Iong ... , lin.,. 
88D127 
81 n28 HOI om"u!:~"~' 
81 DI 29 w~tio" - &!tOm Hole Assembly 

8,1 1131 IlISlXCliOn - Drill ripe 
81 )132 Inspection ' Sile 
S! 0133 (""poetlol1' Tubil1K 
880 IlS I • Pipeline 
880117 I · Wellhead & Tree 
880138 
880139 Labor · COnTP4I\Y 
880140 lobor· c"mpany Elllpluyc:cs 
880141 Lnbor • Contract EmploYo:$ 
88014) locDtion Prep."'I;O" 
5 014'1 l.o<:4tion ,&. 
8 ))45 

)148 Nltro~ ... SeMcct 
))49 .oi""l 

DATE: 02/16/2012 
UNIT: Central Basin 

OBJECTIVE: WBJiatc:h 
PROPOSED TD: ....:.10:..:1::.:00~:---

FST1MA TFJ) COSTS 
S 
S · 
S 46:000 
S 77--:000 
s · 

I S f.4ij() 

S · 
S · 
s 70.000 
s 

60.000 

· 
[000 

· 
· 

10,000 
75]00 

· 
IS · 
IS 
s 

IS · 
S 4,000 

IS 
s 6,000 
S 
s 

I~ · 
s · 

U. 10,500 

I~ · 
, ~ · 
u. 
U. 120,000 

L1 
· 

20,000 
2( 100 

· 
· 

I SO in c"s", O.yrul~ IS DollS 1a! 1868 Slday 280.305 
15 1 i .. Cos", . FoolJIgc · 

i2 i .. Costs 'Tunokev 70 100 
90 00 

""onlY · 
· 
· 
· 

'cslin .. • in .. · 
'<:ninll ' ' I &. Well Flowbock · 
'e$linK Cootrol EQuiomoll' T.OOO 

~d 40.000 

COUlinuw On I'a&~ 2 

PJgc ,~! .\ 



Page 2 Lease & Well No: ALZADA 11-21-3-2W AfE No: 25213 

88016<1 TmnsJlOnruon·Fucl S 
880165 TubuIM Conveyed PmoratillJ('& Drill Stem Test EQuipmttu S 
880166 Wcldiolt S 2.000 
880)01 BilS S '10.000 
880302 Blow OutPn:YCPlOrs S 9.000 
880304 Completion Aui.ds S · 
880)05 ComPle$SOIS" S · 
880307 Crancs IS 
880309 Dehvdmlion Unil $ 
880310 DnlJ Strinu S 60.000 
880311 moclricaJ 8: Rcouirs S 
880313 Fucl • Rj2lYPlDlfo"",,,~ OclivCl<tl\ S 90.000 
88031~ Fuel Gas Cl'rodw!l.'\I Is 
880315 Fuel Gas S'-'ICIIIS S 
880318 (jone"no", S 
880319 Gl}",,\ S 
88032.0 Heat uchllllgcriCooI= S · 
880321 Healers · 1".1''''':1 Line S 
880324 liVing QuonCB S 25.000 
880125 Lcstln Uole S -
880326 lubriCIID15 S 
880327 Me!hllOol S 
880328 MisccOlUlcous Surf"". Equi~""'nl S 20.000 
880129 Mud - Dnlling S 90.000 
880330 Mud MC)IlilOnng &: Pro;;osslllg S 10.000 
880332 Oil M=umm:lIl Equipment S 
880335 Pi""lioe l Flowllne S -
880336 Pump S 
880337 SafelY Equipment ~ 

880338 Suftty SyS'otllS S · 
880339 S.IYlIgc S 
880~1 Sl\lbiliz .... liuder Rcruner, ijQlt OpCncr S 
880342 SlI\rI\IP MOlen.1 1 Stocl< S 
880343 Structuml RepairS I M.joT Sum"", EQulPmc1lt S 
880345 Tanks 5 10.000 
880346 Tool5 & Supplit$ S 1.000 
880348 UliJilY SY51ell1. S 
880349 VnllOlY R<coyc:rySySll:m S 
880350 \VQc" S 20.000 
8803SI WaleT H""dlill\: Equipml.'lll S 
830152 Wen Monifold Skid S 

880601 Artificial un s 
880602 Casiult Ace.,...,ri .. S 25_000 
880603 Miscellanoous Sub>-urf.ce EquiplI""'! S 
880604 Pack.."" &. Liner IbpRtn S 70.000 
880605 Pipe . Coi...,n S 
880606 Pipe· Drive Pipe Is 
880601 Pille' Cqndoclor OI>;ing S S.OOO 
880608 Pi",, · Surl'.co Cosinlt 1000 Feel u 28.88 Sill S 28.880 
880609 Pipe . l.nlon"OOI01. ClUiug S 250.000 
880610 Pip;: • Produclion C""ing S 
8S0611 Pi-pe , Casing t.inas S ll.0c0 
880612 Pipe . Tieback. Casing S 
8&0613 Pipe · Tubing S 
880614 Rods IS · 
88061S Safety Vol, .. S 
880616 Tubing Ac=s>ortc:s S 
88061 7 Wcllh .. d S 10,000 

880503 I.clJ81 Feos $ 25,000 
880511 Rcgulel.Oty ComplllUlCC S 5.000 
880501 Insumncc S 3.893 
880963 Contingency 5 % S 91.998 
880965 Ovc:rb .. Jd IS 6.000 

TOTAL DRILLING COST ( Is 1931,9761 

Continued On Page 3 



Page 3 Lease & Well No: AUADA 11-21-3-2W AFt No: 25213 

COMPLE.TION 
881101 Baselfidu OperatiOllS S 
881102 COS<d Hole Eloctric Wireun" S 55.000 
881103 Casing Crews & Running Tools· Casing & Tubing S 
881105 Ccmcntinv S 
881106 CbemKul TrmllmcnliSurfllCo S 
881107 Chemical Trealment!S~b$urf'CI: S 1,500 
881108 Coiled Tubin~ Units S 
881109 CorrununlcatiQll$ S 
S8l! 10 Co'o>ulumlS $ 
881111 CordFluid An.I~i< S 
881113 Directional Drillin. Ooeraliolls S 
881115 Entrinmin~-ProoC$S S 
881116 Strooturlll ~-mn. S 
881117 Environmonl & S.f.!}' S 
881118 FtltrntioD s 
881119 ~1~hmll Opo"I1'0"" S 
SSlI20 Fluid 0 .. _1 S 50.000 
8S1121 Form.tion Evaluation S 40,000 
8SlI22 Fom"ILion Sumulallon - Flllc!IJring S 360.000 
881123 FollDlltion Stimulorion · Olb ... S 32,000 
881.125 Hnnga-·Un<1 S 
881127 HoolrupScrvi<;cs S 
8811:28 HOI Oi ling s.,...;c<s S 16,000 
881l~ In.-pection·/lottom Hole M$CJl1bly S · 
8811 30 IllSpectioll·Cosing S 
881131 inS])C<tlon.OriIi Pipe S 
88'1132 In.pQCuon·SilO S 
881133 1o.~.n·TIJbing S 
881135 Insllllln1ionlRemovol·Pfpcline S 
881137 1Il.IIlIIiolio[llR<moval·WeUheud 8< Tree S 
88 1138 IllSlrUmenllloon S 20,000 
881139 Lo\!Qr . CQIIlpanv Supcr.liJlion S 18,400 
881140 Lobor· Company "Employ""" S 6,600 
881141 Labor· Contracl EmployCC$ S 9,000 
881143 Location Preparation S · 
881144 Location Remediation & Mninu:ntmCt: 5 15,000 
881145 Measurement S .25.000 
881146 Miscellaneous Servi= S 5.500 
881147 Mild l",.IOOn,. Semocs S 
SS WI8 Nitro >en Services S 
881149 Project M:mn~C1n.n! S 
881150 Rig COSI$ - Dayr.J'" S 140.000 
881151 Rip. C()St$.rClOIlt~,. S 
881 .152 ri" C('s", TumM> S 
881 15.3 RiR Mob &. DeMob S 

881154 S,,"rily S 
8Uts:; Slie\dine Services $ 

881 156 S,,,vt}'·l...ooodoll S 
HaltS7 SUIToy.Wcll $ 
881153 Testlng·tubing S 
8811S9 Tc:stln~ - WeU &. Well Auwb""k S 64,000 
8811 60 T .. ting·W.U CoIlltOI Equip",""1 S 15.000 
881162 T =<])Or1lI.tillll . Land S 11.000 
831164 Tr.m.5IJOf11Uion S -
881165 Tubular Con" eyed Pcrforulin2 &: Drill SI"'II T<SI Eouinmen .. $ 

SS l 166 Welding S 40.000 

881301 BilS S 
881302 Blow Ou! !''''''.nlO~ S 40.000 
88LJ04 ecullPlttion Fluid> S 36,000 
88130) Ollllln;ssors S · 
881306 Condeasa~ S 
881307 Cr.mcs S 45.000 
881309 Dchvdralion Unl! S 
881310 Drill String S 30.000 

Continued On Page 4 
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88L311 .Electrical & Rep. irs S 75,000 
881313 Fu<i!-RlJ1PlutfOt'lJ1$ Lease: (O.Ii,'«<d) S 
88 1314 fuel Gas (Productd) S 
881315 Fuel Gas SyStems $ 
88m8 G'''!\01UIIl''' s 
881319 glyc<ll S 5,000 
881320 Heat Exchan~<r/Coolc:tl> S 
881321 H""t"", - Indirect Une S 12,000 
881322 '~uJut[on $ 40,000 
881324 Living QUJJI1m S 
881325 Lost In Hole S . 
881326 lubriOlnlJ $ 
881327 Methanol S 
881328 Mis<;eUaneous Surface EQuipment S 45,000 
881329 Mud·Drilling S . 
881330 Mud Monitoring & Processinc_ S 
881332 Oil M=Umn<T1t E'lu1llmOlt S 3,900 
881335 PillClinc/ Flowline S 
88\J36 Pumos S 10.000 
881337 SaIi:tv Equip,"c", S 
8813)8 s.r~S~tl:ntS s 
881339 S.I"~e S 
l!3134!l SClLW'll'ors S 
88.1341 SUlbm"",.. Undtr R...."er. HOlc_Oprncr S 29,000 
881342 St.rrup Materi.VStock S 
881343 SlnJcwrtll Rcp.:ti.,.M.jurSurfu"" Equ.pmm. S 
88l.345 Tanks S 40,000 
881346 Tools & SlIppli .. S 45,000 
88\347 Troolers S 64,000 
881148 Vblity System- S 
881H9 V.p(lr RccQvcry SYSl<1Il S 
88Ll50 Water S 
S81HI Water Hondling Equil.mcnt S 
8813)2 won Monifold Skid s 

881601 .>\stifidal tift s 230.000 
881602 Ca::;ny. Acc=orics S -
881603 MioceUOll<Q.,. Subsurfitce Equipment S 
881604 P.<:Itc:rs & Liner HonK"" S 
881605 Pil>O'Cnisson S 
fllJ60G PiP<"'Drivo Pipe S 
88160'7 Pipe, Conductor Casing S 
881608 Pipe-Surf ... c.sln , S 
881609 Pi»>lnlc:rmcdinl<: C .. lI\g S 
881610 Pip« - Production C,,-,inr. Feet ta ~ft S 
881 Gil Pipe · easing Linm S 
881612 Pipe_Tieback Ca311\& , 
88L613 Pipe -Tubing 8800 Feet w; 7.00 Sift S 61,600 
381614 Rod> 8800 Fect Iii: 550 Sift S 48,400 
88 1615 Suf<1}' ValvC$ S 
881616 Tubing AcccssoriO$ S 10,000 
881617 WellhClld S 44,000 

88151)2 I..IInd.O,voer fees S 
$81503 logllI Fcc:s S -
l!31,Ll Ri:j\\lIDIOry Colnlj)liu",,<- S 
881 SOl. lnsumw:c S 

881963 Conlil1l!rnCY 5 % S 54,875 
8S1965 o.cerbCll4 S 3.000 

Is' ,895,175 I 

TOTAL ArE I S 3.833,751 I 
Non-Operator Approval ___________________ ......:.T;;:itl:;;" _____________ :;D;;;.I:;;e ____ _ 

Operator Approval ___________________ ......:.T;;;itl;;;e _____________ ,;;,D,;;,3.,;;,c ____ _ 



NEWFIELD 

"- .... 
14!2ADA 11·21·3-2W Central Buin 

- '-

Authorization for 
Expenditure 

An'''' 
Drilling 

--

... ~"" 
NEWFIELD PRODUCTION COMPANY 

0211612012 ,---
25213 _0.-

500299524 

10100 

,_m 
Wantch NESW SEC 21 T3S R2W DUCHESKE Co. Drill & Complete iI. Oeep WaAt.ch well 

UT 

Cost Description InlaJ1glble Tangible Totol 

Comp~tion $ 981,875 S 913,900 $ 1,B95,775 

DHC $ 1,141,096 , 796,880 $ 1,931,976 

$ S $ 

$ S I 

$ S $ 

TOliI •. Gross Ct):tu S 2.122.971 S 1.710.780 S 3.833,751 

Joint Intal"t Owna ... OrilclelD Site No. Worldn; tnlOrelit Net Coot 

G~ry Bonnet 1.5G2500% $ 59,902 

$ 

S , 
S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

$ 

S 

S 

Tow.. 1.5B2500% S 59.902 

Proiect Coordlniiltors Tille Phone Number 

Stevens, Sean (5S) Drilling Engineer 5stevans@neWfietcl .C9m 

New1leld ExpIatOlIOn C_pony NEWFIELD PRODUCTION CO,.PANY 
ComponyR Approved (Sign.ture) I Dale 

9/1712012 12:56 PM 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFE NO: 25213 
LEASE & WELL NO.: ';:AL'::::ZAD~:-:A-l:-:l"-:-2:-:1-:-3:--2::W:-:------------

LOCATION: NESW SEC 21 T3S RlW DUCHESNE Co. UT 
OPERATOR: Newfield Production ompany 

DESCRIPTION: Drill & Complete a Deep Wasatch well 

DRI Ll.ING 
~80101 Bas "'Field Opaut/nos 
880 102 Clued Holo Eketri. W~liu. 
880103 CasIng Crews & Ru.u.illg Tools · C1ilIiOl/.& Tub", · 
880105 Ge,,,,,,,"ng 
880 I 0Ii Chcmlctal T"'~=lISutfocc 
81roJ07 Chemical Tmllln""JlSui>sunucc 
880108 Coiled Tubing 
880109 Communications 
880110 Co""u llJUl\.'l 
8801 11 eo"" Fluid AnalYSIs 
880113 DirectionAl Drilling Opmrdom 
880m Eng[nocring - Process 
880111 Envlronmr:t.l & surely 
a80ll8 F~t:rutiOD 

880119 FlShu'l: Operntions 
880120 FluiIllC"ltin!:, Disposal 
880121 Foml4tioq EvoJllalion 
88012l Formation SrimUfu.1it)n .. Fru<:wrin ' 
880123 Fumuuian Slimu"'t;"" • Om ... 
S80las Ball",r' Liner 
880127 lfookup Sa-v!"", 
880128 H.O! Oilill ! Serv;_ 
880129 Inspa:liun ' Bouom Hole :'-tnbly 
880130 1n!;pa:1IQn . Cuill!! 
880131 l"'ll<'!lion . Drill PipC 
88013'l Inspa:tion - Site 
880133 h,.peclion • Tubjn~, 

830m losll<'!(ionrRL'mOval . Pipeline 
880137 hlSpa:tion'R..mo,,>1 - Wellhond & T'~ 
880138 instrllmmUltioD 
880139 Lahe, • Comp;\J1~ Supervillll" 
8801"0 La,oor • Company EtnplQYee.< 
880141 u.oor- COOltBet Elhplll~ 
680143 Looation P,,:pnr:llion 
680144 l.ocadl>l' R.,ncd.i.tion & Maintenance 
830145 MeasuremCtlL 
880140 MiJlCclIruK'Uu.~ Sr:r:vice$ 
880147 Mud LoWI1.IIScrviccs 
880148 _ Nitnlgcn Services 
880149 Pr<>j''''1 M"".gemrnl 

DATE: 02/16/2012 
UNIT: Central Basin 

OBJECTIVE: Wasatch 
PROPOSED TD: 710:-::1700:='----

ESTllIlATnl COSTS 
S 
5 
S 46.000 
S 77.000 
S 
S 2.400 
S 
S · 
S 70.000 
S · 
S 60.000 
S 
s LOOO 
S 
S 
S 10.000 
S 75.000 
S 
s 
S 
S 
S 
S 4,000 
S · 
S 6,000 
S 
S 
S 
S 
S 10.500 
$ 
S 
S 
S 120,000 
S 
S 
S 20.000 
S 20,000 
S 
$ 

880150 Rig Coo.., - DaYr.1le l5 Days @ 18687 S.day S 280,305 
8801SI Rig Costo . I'oo.o"c FI!d @< ####11## Sift S 
880152 Rig Co<cs - Tuntkev S 70000 
~8015J Rig Mob & DenIOb S 90,000 
380154 Ser.:urity S 
880155 SUoJdin~ Services S 
880156 Sllr"~ - Location S 
880157 Surv~·lVell S 
880158 T .. rinll_· Tubing S 
880159 T(!$till!l- Well & Well Flowho<:k S 
88,0160 Tcstillll- Well Cancrol Equip"'cn' S 5.000 
880162 Tronsplll1lltiun • LIoII(J S 40.000 

Continuod 00 Po)\!: 2 



Page 2 Lease & Wen No: ALZADA 11-21-J-2W AfE No: 25213 

880164 Tnmsportulan-fucl S 
~80165 Tubular Conveyed Pcrfonuiog &: Dnll Stem Tesl EquipIHml S 
880166 Welding S 2.000 
880301 Bits S ~O.OOO 
880302 Blow Oul P"",cnlOtlI S 9,000 
880304 CoolD":tlQn Fluids S 
880305 Comp~N S 
8803Q7 Crones S 
880309 l>cIlyd",tion Unil S 
880310 Dri'll Slrinl1 S 60.000 
88P311 ElcclricaJ &: Rep.IN S 
88031l Fuel · Rig:r.iPllllformsTlr.t!e (Ddivcrcd) S 90.000 
880314 fucl GlIS (Produccd) S 
880315 fuel GM Sv>ll-mS S 
880315 G"" ..... lOtlI S 
880319 GI)'<"OI S 
880320 Hal! Exch.ngroC""I"", S 
880321 Healers· J:adimlt Lin. S 
880324 Liyin~ Qunrtcn S ll.ooo 
880325 La,!! in Hole S 
880326 Lub,iconl5 Lt 
BSOl:!1 M.C:lhonol S 
880328 MiJccll.ncous Surface E~ulpmcnl S 20,000 
880)29 Mud . Orilliog S 90.000 
8803JO Mud Monitoring &: P_-.:ISing S 10.000 
880H2 Oil MC<l£UreIDcot Equfplnc"fIl S 
880335 Pipello~ ' Flowline S 
880336 Pump S 
880337 Sarety Equipment S 
880338 Safely SyStems S 
880J39 Solyage S 
880341 SfJlbili7,er. Under R"""'<"T, Hole ~C1 S . 
8S03-12 SIlJIlUP MAl.ow • Sw<k S 
S801-13 Strudrur3! Repair.! Molor Suriace Equipmcol I~ 
880345 Tanks S 10,000 
8S0J46 Tool> &. S"pplles S 1.000 
S803~8 (ility SysttTnS S 
880349 Vapory R«ovCT)' SyslCm 5 
880350 Wnter S 20.000 
880m WOlC1 Almdlin~ Eqllip",o", S 
8803)2 W.U MlIDifofd Skid S 

88060l Artiiic.loJ Li ft s 
SS(l6t)2 Casi"!! l\cc<ssories S 25,000 
880603 Miscdlon¢ou., SuttlUrr.1<e EquIP"""l S 
881)60;, Puckers & LiDer HOI1 '<:IS S 70,000 
8S0605 Pipe . Caisson S 
880606 Pipe - Drive Pipe '$ 
880607 Pipe · Conductor tO$fllj! S 5,000 
880608 Pipe . Sunncc Cming 1000 fccI (ii 2$$1> Sin s 15,880 
880609 Pipe · !n'ormcdia'e Casing S 250,000 
850610 Pipe · ProductIon CliSin~ S 
880611 Pipe . CO$fDg Lin"", $ 33.000 
880612 Pipe • Tit~ Casing S 
880613 Pipe· Tubing S 
880514 Rods S 
880615 Sarti)' Val .... S 
880616 rublng~ri'" 5 
880617 Wellhead S 10.000 

880503 Lcgnl Fees S 25.000 
880511 Regulatory Complilnco S 5.000 
880501 WsIlJllllt:C S 3.893 
880963 Comin~y 5 % S 91 .998 
880965 Ovcrhc:od S 6.000 

TOTALDIULL/lIIC COST (CI\S/lIIG POINT) 1.931.916 \ 

Continued On Page 3 Page? ot ~ 



Page 3 Lease & Wen No: ALZADA 11-21-3-2W AFE No: 25213 

COMPL.ETION 
SBIlDI B'lSdfield Op<fllliOIlS S 
881102 Cased Hole Electric WireUne S 55,000 
881103 Casinl: Craw. &: Running Toots - Casinv.& Tubiu~ $ 

S8 110S C<mt1l0'!jl S 
8S1106 Cbemical T""'UUt'!l~Surr""" $ 

88 1107 Chemical TreatnlttlllSubsurfuce $ 1,500 
881108 Coiled Tubing Unil3 s -
88 1109 Communications S -
881110 CoarultanlS S 
881111 Core'Fluid A""IY'iJ S 
881113 Di .... "lio.onJ Drillin~ ()penlioR!! S -
881115 llilginJ:crinc'PIOC$ S 
881116 SItu.IUm! Enl!in=inl\ $ -
881'117 EnvironmOO1 & Safely S 
88111& Fihntion S 
881119 r~binR ()pcrntions S 
881120 fluid DisP<><41 S 50,000 
881121 formation EVIlluluion S 40,000 
881122 Formation Stimulation - FraclUnn • S 360.000 
881123 Fonnarion Stimulation - 0tb<T S 32,000 
881 125 HwIJl,O'-Uncr $ 
881127 Hoolctip Services S 
881123 HOI OillnK S"",icc< S 16,000 
881129 In.'iP<''tion-Bouom 8010 As.s<mbly S 
881110 1n,''I>C<:rion-CtsiDK S 
S811l1 io.<p<ction-Drill Pi"" S 
881132 ItISP«lion-Silc S 
88l'll3 InSJ)OOtlon-Thbin~ S 
881135 Inst.ll.tionfRaooV1ll-Pipeijn" S 
831137 Ins\lI.tJJItionlRemovlll-W. \ll, .. d &: Tree S 
881138 1nstrumtntati.on S 20,000 
881139 L.1bQr - CO~"'1 Supervision S 18.400 
881140 Labor - Coll1l""'l' Etnplo}'l'tt S 6,600 
881141 Ushor - Contract Employ_ S 9.000 
8all'lJ Location P~tllUIiOD S 
881144 local ion RtmediatiOD & Maintenance $ 15,000 
88 11 ~S MeasUlatnCOl S 25,000 
8811~6 Nn~ell<U\(l\)us Se,,,i..,, S 5,500 
881147 Mud I..oggill/t Scrvice:! S 
~81148 Nitm..:n Services S 
881149 Pm IXl MW1"ll .... enl S 
SSIISO RII!C05I.1 - ~""U: ~ 1·10.000 
881 151 RIp. CasIS-~. S 
881152 ri ' CoslS-Tumkg S 
8811 53 Rilt Mob &. D.:Mttb S 
881154 S"""ril}', S 
881155 Slicldlru: Scn~cs S 
881156 Survt:)'-loe.tlon S 
881157 Surv.t:Y-Wcll S 
8811 58 TestinR-lubin • S -
881159 l -c:lli./t . Wdl & WeU Flowh:1Ok S 64,000 
~81\60 TC$titUl-Wen Conlml EquiplIICIII S 15.000 
881162 TmnspOrtlIlinn - Land S 11.000 
881164 TnuISPOrtlItion S -
881165 Tubular Cou>'<,ed Perforating &. Drill Stem Tot Equipment S 
881166 WcldfDll S 40.000 

881301 BilS S . 
881302 Blow OUI i'revc'"0l'$ S 40.000 
U13Cl4 C<JItIPiction fl1lids S 36.000 
SaLlOS Ccnnpr=<>cs S -
881306 Condcn<hlC S -
881307 Cranes S 45.000 
881309 Ocl,},u"tion Vail S 
881310 Drill String S 10.000 

Continued On Page 4 
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8813 11 EI""ttic.J &; R,opal .... S 15.01)0 
881J13 Fuol·RiWPIDtfoml.SlLeas<> DcU'-<n:d) S 
881314 Fuel Gus .lProduccd) S 
881315 Fuel GII5 S}'li1tmS S -
881318 O\."Om, lOr'S $ 

881319 gj)'Cal $ 5,000 
881320 H"", Excblll»lM'iCoukrs S 
881321 H",,(crS - lndjm:l Line S 12,UOO 
881322 lnsuJation S 40,000 
881324 LlvinJ( QuaitON S 
88U2S Lost In Hele S 
881326 LubriCllllts S 
SS13Z'7 MctluwoJ S 
881328 Mi.sC<>JIaoeous Surfocc Equip",e,,' $ 45,000 
881329 Mud- Drillin~ S 
881330 Mud Monitoring & Processing S 
881332 Oil Measurement Equipment S 3.900 
881335 Pipeline I Bowline S 
8SIl36 Pumps S 10.000 
881337 ~nrcty Equip","'" S 
881338 S"f~y S"Itcms S -

..!81339 ~.hDge S 
881340 Sep.r:thl" S 
881341 Stubilizer. Under Reamer, Hole Opener 5 29,000 
881342 SllIttup M.ttri.1IStoek S 
881343 Suucturnl Rcp:tirsti\~'or Surf lICe E<lu;PIlIC'l1t S 
881345 Tanks S 40.000 
881346 Tools &. Supplies S 45.000 
881347 Treat"" S 64.000 
881348 Utility S)'lIlCnl' $ 
881349 Y.pe< Ro."OvC1Y Systelll S 
881350 W.ler S 
88 13S1 Waler Hondlin' Equipmellt S 
881352 Well M1lllifold Skid S 

881601 Artificial Lift S 230,000 
881602 Ca.<in~ A",,~ries S 
881603 Miscelllil1<OUS Subsutfu<o EQuipment S 
881604 Packm & Lin<T Hon "'" S 
881605 Plpe,C8isfon S 
881606 Pipe-Drive Pi"" S 
881607 Pipe,CondUOlor C""inc S 
881608 Pipe-Surfi>c:o ClI$in' S 
881609 P,po.lntcnn<diDt<> eMin" S 
881610 Pipe· Pllj(!uct\cn CllSing foct a Sin S 
881611 Pipe, Casing Linen S 
881612 Pipe Ti<b""k Casill" S 
881613 Pip.: . TubUl~ 8800 Fee! • 1.00 S'fI S 61,600 
881614 Rod< 8800 F"", (,j: 5.50 Sift S 48.400 
881615 Surdy V.h·d S 
881616 'fubingAocessorics $ 10.000 
881617 WonhclI! S 44,000 

881502 Lrutd Owner Ftc< S 
881 S~ l"!,,,,lf= S 
881511 ~IQU)fy ConlJ)lillllCC S 
881501 Il\!UlIUIoe S 
881963 COlllln~",,-1C)' S % S 54.875 
881965 O,'c:rhcad S J.ooo 

TOTAL COM.P["IITION COST I S 1,895,775 I 

TOTALAFE I S 3,833.751 I 
Non-Operator Approval ___ _________ _ _ ___ __ ....;;.T.;,:itl"'e _____________ .;;:D.;;:.t"'e _ ___ _ 

Oper.trorApproval _ _ ______________ _____ ~T\~·tl~e _ _____________ ~D~at~e _ ____ _ 

Pllge 4 .,!'""4 



NEWFIELD 

-.., "', 
ALZADA 1'-2'-3-2W Cantnl Basin 

- ""' ... 

Authorization for 
Expenditure 

NeT". 

Drilling 

--

AiENO: FI.~' 

NEWFIELD PRODUCTION COMPANY 25213 _CdW 
""'--500299524 

021'6/2012 ,--- , ~-~0100 

Wasatch NESW SEC 21 ns RZW DUCHESNE Co. Drill & Comptete il Deep Wasatc:h wall 
UT 

Cost Oos.cnption Intangible Tingible Total 

Completion $ !HI' ,875 $ 913,900 , ',895,775 

OHC $ 1,141,098 ~ 796,880 $ 1,937,976 

$ $ S 

S $ S 

S S S 

1'otats .. GtM.1 Costs $ 2.122.971 $ 1,710.7110 S 3.833,751 

JOint rntGI~1 Owners Oracle 10 Site No. WOr1Ung Interest Net Cost 

Robert Bonnet 1.562500% S 59,902 

$ 

S -
$ 

S 

S 

S -
S 

S 

S 

S 

S 

S 

$ 

S 

$ 

I 

ToblS 1.562500·~ , 59,902 

Project Coordinators Titfe Pllone Number Emili Addre:ss 

Stevens, Sean (SS) Drilling Engineer 303-J82-44i1 "tevens@newfield.com 

Kowflakf exploration Com~ny NEWFIEW PRODUClION COMPANY I Date 

g,t171201212;59PM 

7-0 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFE NO: 25213 
LEASE & WELL NO.: ':;AL~Z;='AD-=-:A-ll~-2:-::1-::-3""-2=W:::-:-----------

880101 
880102 
880103 
880105 
880106 
880107 
880108 
880109 
880110 
88011 1 
880113 
8801 lS 
880117 
880118 
880119 
880120 
880121 
88012Z 
880123 
880125 
880127 
S80128 
880129 
880130 
880131 
880132 
88013J 
880135 
880137 
880138 
880139 
8~0140 
880141 
88014J 
880144 
880145 
880146 
880[41 
880148 
880149 
880150 

LOCATION: NESW SEC 21 T3S RlW D 
OPERATOR: Newfield Production Company 

DESCRIPTION: Drill & Complete II Deep Wasatch well 

DRIL.l.lN('; 
Bi>sdFicld OpcmliQn< 
C ...... Hole Elcotrio Wir.lrn. 
CosingCrows & RunnillgToois' C""lng& Tubin~ 
Cemenling 
O .tull",,1 T",,,ullmIiSurf ... ,,, 
O,cmitill TmltmcntlSubsuri'oce 
Coiled Tubing 
COlrununicauuns 
CQnsullUn1S 
Care , Fluid An:d)'JiJ 
DirtclioD41 Drilling Ope·M i.", 
Ellgineaing - P"", ... 
Environmenl & Sofcty 
fiJlJnuDIl 
FiShing Opmllion.s 
Auil1'Culling5 OisJ>O!'OI 
J'Olm.aon E1IlIlll4liOD 
Fomiotion Stunulation· Fmcrunnj! 
Forn'.llan SlUJnd.otiun - Other 
Hang«. Un ... 
~Ioo\ .. up Si:TVIc", 
HOI Oning StlVic"'" 
lusptClion · Bouom HoI. ~""bly 
Inspection · Cosi n , 
lns'pcc'ion - Drill Pipe 
Inspec'ion - Sit. 
lnspo:lIon - Tub.n • 
lnspc<liion!R<:Ino1llll - Pipeli"" 
lilspCC1'On,'R<lIIO''III • Wellhead & TT.., 
lnslrUllImtution 
tobor • Camp"". SUPCTVlI;inn 
Labor· ComPllIIY E,nplQYces 
Lobo, · ConlmCl Em"'o) .... 
location Pr.p"nni. n 
Location Remediation &. l\Il4inlcn.ncc 
t.'~"n::m([ll 
Misc<:UQIlt'OUS SeMe,," 
Mud 1oll8ing Services. 
Niuogcn S.,..,.i.,.,. 
P'eL"'l M."".J!mWI' 
Rill Cos," • O')'TlIIC 15 Oal'! @. 

DATE: 02f16f2012 
UNIT: Central Basin 

OBJECTIVE: Wasatch 
PROPOSED TD: -:1':-:01'-:'0:::0 =----

ESTIM ATED COSTS 
S 
S · 
S 46,000 
S 77.000 
S 
S 2,400 
5 
S 
S 70.000 
S 
S 60.000 
S 
S l.ooo 
S 
S · 
S 10.000 
S 75.000 
$ 
S 
S 
S 
$ 
S ~.OOO 

S 
S 6,000 
S 
S 
S 
S 
S 10,500 
S 
S 
S 
S 120.000 
S 
$ 
S 20,000 
S 20,000 
S 
S 

18687 Yday $ 280,305 
880 151 Rig.Costs . FlXlroy,c f etl @~Sift S 
880152 RigCOSlS - Turnkev S 70,000 
880153 Rig Mob & Oomob S 90,000 
880lS4 SIXuri,>' S · 
880155 Slicklinc Servi.es S · 
880156 SUIY_e,)' • loco';on 5 
880lS7 Surv~.-Wcll S 
880158 TC5IiDJ: - Tubing S · 
880159 TCI;uo •. W.1l &; WeU Rowbaek S 
880160 TC:Slinlt - WoIl Control Equi",""," S 5.000 
880162 TI'IlIb.Jl<lR.'llion . Lnad S 40.000 

Continued On Page 2 
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880164 Tl'IJJlSoorWon.Fuci S 
88016S Tubular ("on\'OV«\ Porfl:l"'tin~ & Drill Slem T",t EQulomc'm S 
880166 Weldi., S 2,000 
880301 BilS S ~().OOO 

880302 Blow Oul P~CIItors S 9.000 
880304 Completion Fluids 
880305 Comp=r.: S 
880307 CtulICS S 
8803.09 D"hYdr.llion Un" S -
880310 Drill String S 60,000 
~8031 1 Elc:<:triClll &. 1«0.1", S 
880313 Futi - RiitSfl'latrarm<ll.casc (Dclh'<r<:d) S 90.000 
880314 Fuel GII$ Ptoducod) S 
880315 FuoIG", S""tems S 
8HOJI8 Gtn<'l1lt~'" S 
880319 GI)"ol S . 
380320 Heal El<\:lulI1goP'Coole .. S 
880321 Hoo":,,, • IndirC'C1 Unc S 
880324 LivingQuancn S 25,000 
880325 los<io Hole S -
880326 LU\lriconts S 
880327 Methanol S 
880328 Mis~cJhlDl:Ous Swf.cc F.lIwpntc", S 20.000 
880329 Mud - Drill!n~ S 90.000 
8$0))0 Mud Monitoring &: Proccssin!l S 10.000 
1180H2 Oil Measurement EQuipment S 
880335 Pipeline ' Plow line S 
880336 PUIOIl S 
880337 Surcly equipment S 
880338 S. rOly Sy,ltCl1U S 
880339 SnlYallo 5 
880341 Stubilizer. U'nd..- Reamer. Holt ()pcn.r S 
880~2 StilJTUP M.lD1uJ I S!O<!~ S 
880J~J StruUblrlll R"ll,irs M.lu, Surface Equ(pmmt S 
880345 TonJes S 10.000 
88(\346 TO<l1s& Supplies S 1.000 
8803'18 UtilitY Sr>t<:"'s S 
880349 V.""ry Rc:<:oYCT) Sy.ttflt S 
880350 W.u:r S 20,000 
880351 W3ICI' UUlUllfn!: £qu,pm<lu S 
BSO~S2 WeU Mon;fold Skid S 

880601 ArtiliQiolUfi S 
880602 CllSin 1 AcCO\SOrib S 25.000 
880603 Mi .... d l.uoous Subsurface Equipm'''t S 
88060<l Paclun:& Unt:r Hrut= S 70.000 

880605 I';pc Caisson S 
880606 Pipe: - Drive PiP<' S -
880601 Pipe · Conductor Orsing S 5.000 

880608 Pil"" Sum.cc C\lslng 1000 FOel Iiil 2U8 son S 28.880 
880609 Pi"" • Intcnnodu.tc CI&>tng S 2$0.000 
880610 Prp~ • PtoduOII<lt1 Casing S 
880611 Pi"" • C""ln, liners S 33,000 

880612 Pi"" . Ticb""k Casing S 
8806]) Pi",, · Tublng S -
880614 Rods S -
8-80615 s"ttl}'Valv,," S 
880616 T UblOR Accc:$$Qdes S 
880617 W,lIb""d S 10.000 

880$03 Lq:nIFm Is 2<000 
880511 Regulatory COIt'pIiJlIIOc S 5.000 
880501 lnsurnncc S 3.893 
880963 Conting.Clic;y 5 ~ S 91.998 
880965 Overlt""d S 6.000 

TOT L ORlLLlNC COST (CASING PO\J'oT) Is 1.937,976 I 

Continued On Page 3 
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COMPLETION 
88110 1 BMc1F1cld Opcrnli,,,,,- S 
881102 Cosed Hol~ Electric Wireli"" S 55.000 
88110] u.sing Cre"''5 & Running Tools - Casin.s & Tubing S 
881105 Canrllting S 
881106 Cb<mlcol TnodmcntiSum.'C S 
881107 Chrnueol Trel1lmcnVSub.wf""c S 1,500 
881108 Coded TubinR UniLs S 
881109 CommunicotiollS S 
881110 COnsul"'"I3_ S 
881 111 Co,dfjuid Arullysi!< S 
8811ll Dil<'Ctionol Drilli '01< Orx:r>til)1JS S -
83111 j En.&nc<rinJ:: Pnx:c:s:> S 
881116 Suueluml Engjn=i~~ $ 

B81117 Euvironmcnl &. S.frt.l' S 
881118 Fill ... uon S 
881119 Fishing Op.:rdti<1'" S 
881 120 f1"idDis~1 S 50,000 
still I FOWl.ticn EYolu81iQn S 40,000 
&81122 Fonnntion Stimulation - Fracturing S 360,000 
88 1123 F<1rmulicn Slimul.tion - 0111"" S 32,000 
881125 Hanger-Liner S -
U I127 Hookup Services S 
881113 Hot Oiling Services S 16000 
881129 lus"""uon-Bouorn Hole ,\5Sombly S 
1I8\l30 Insp«tioll,ClISing S 
881131 uJ.>pa:uon· DriU Pipe S -
881112 Il1SjI(Ction·Sil. S 
881133 rO$pt.~tion-Tubi"n 1 S 
881U5 1tJ>IAII.tlonfRal1oyul-Plpolinc S 
881137 IIISIBliatlontRallovul-Wcllhcud & Tree S 
881138 Wstrunl.nwlion S 20.000 
881139 tabor - Company Sup.:rvisj~n S 18,400 
88 1140 u .bor - Company Emplov<t$ $ 6,600 
881141 Labor - Conlract Empl0y= S 9.000 
881143 t.ccation PI'<11.noljon S 
881144 location Remediation & MaintenalltC! S 15.000 
881145 Mea!un::mcnt S 25,000 
881146 Misccll."eous s.".~e .. S 5,500 
881147 MUll logging SerVices S 
881148 Nitrojtl't, SoMe .. S 
881149 Pro'(Cl MllMllcment S 
881150 RiJ! CoSI$ - Dav"". S 140.000 
881151 Rill Co~t<· FootaJ!e IS 
881152 n • Ct\$l:l-TurnkC)' $ 

881153 Rig Mob & DeMob S 
881154 Sl'Curity S 
881155 Stickline Services S 
881156 SUf''CY·I.ol",tion S -
881157 Su,v,,",,-W.U S 
881 US T""nS·lubins S . 
881159 Testin. - Well & Well Flowback S 64.000 
88 1160 Te:sting-Wdl ContIo) Equipmc:n, S 1',000 
851162 Trallsportlltion · land S 11 .000 
881164 Tm'~'POl'\lltiOIl S 
8S1I6S Tubular CCllv")oM PeTrorating & Drill Slem Test Equip!" .nt S 
881166 WoWing S 40,000 

smOI Bits S 
88130Z 81,,1' Oul P"'VI!DIO"" S 40,000 
881304 CO!IIpI<tion Fluids S 36.000 

8813QS Co'np_ S 
881306 Comlt"'''"t. S 

881307 Cranes S 45,000 

881309 Dcbytlrnli<m Unit S -
88LTlO Drill Slnnl( $ 30,000 

Continued On Page 4 
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8S1311 Eleclrical & Rcp.iIS S H,OIUI 
S8UlJ f ""I·RWf'I .. ron1l9~ (Oclh'omll S 
BS1J1~ Fuel G:J.$ (I' rodu.c-cd) S 
881 3 15 fuel Gas S}-s1<1ll5 S 
881318 OClll,r.ltOI'l S 
88 1319 glycol S 5,000 
881320 Heal ExcMnj!Ct Coolcn S 
881311 He:um . lndiJect line S 12,000 
8813." Illsulation S 40,000 
88.J324 U vinJ: Ouartcrf $ 

881325 Lost [n Hole S 
B81l26 LubriclIIllS S 
881327 1-'Icll""1<>1 S 
881328 Miscellanoou< Surr.~ Equ~n"" S 45,000 
881329 Mud.Driliing S 
88mO Mullt.lollllDnng &. ProcessinB S 
881}]! Oil Mtasurcmcn, I:<luipmcn' $ 3,900 
881335 PJpdluc ( Row linG S 
88IJJ6 PwnP'> $ 10,000 
881337 5afcty ""tllil'",,,,,l S 
S8L338 Safety SP"DI$ S 
881339 S.IV""l!I' S 
881)40 ~"rd"'~ S 
881341 Slnbllizer, Undar R",m ... , Hal. Op<ner S 29,000 
881342 Stllftup.,\I>t<ri.lIStoc:k S 
881343 SU\I<l turnl RJ:pai ... iMnjor Surlace Equip",,,,,, S 
881345 Tonks $ 40,000 
881346 Tauls &. Supplh!$ $ 45,000 
881347 TlC:llm S 64,000 
881348 Ulility SY~ICII\. S . 
881349 VlIpOrRa:o'"ry SY:<lcm S 
8813S0 WOler S 
8813S1 Wal ... Handling Equipmall S 
881352 WeU Manifold Skill 5 

881601 Artificial Lin s Z.lO,OOQ 
881602 Casinj', ACCl....orieo S 
881603 M~cllan\!CusSuh$urf",,~ Equipment S 
88 1604 Paokcn &. Lin ... Hong"", } 

881605 Pipo-C.iMOIl S 
8.81606 PI"",Drivc Pipe S 
881607 Plpo-CondllclIlf wing S 
881608 Pipo:,SlIrr"". C .. ing S 
SSI6<i9 PilK-lnh .. ,,"cdf.IC Otstng S 
881610 Pipe: . Production Casl"" f«1 tiC S, .t S 
88)611 Pipe: • Casing Liners S 
881612 Pipe Tielill<k Cl1Sin~ S 
88L613 PIpe: • Tubing SgO(l Feel ~ 7.00 Sift S 61,600 
831614 Rods 8800 Feel lil S.sO Sift S 48,400 
881615 S.fctVV>lvcs S 
8$1616 TubIng AccC$«)ri .. S 10000 
881617 w.m,l!lld S 44,000 

881S02 Uu-.l Own ... Fees S 
881503 L~F ... S 
881511 1\'CgUlo,ol}' CClmpli.llco , . 
881501 wur.mcc S 
881963 ConlinYoel)oy S % S 54,875 
881965 Ovcrh.,d S 3,000 

TOT AL COl\lU'LEnON COST I ~ 1,895.775 I 

TOTALAFE I S 3.833,751 I 
Non-Operator Appmval ________ ___ ______ __ -'T..;itl:..;e _ ____________ .;..D_.'.;..c ____ _ 

Operalor Approv.I _____ ______________ ......;.T.;,:itl::e _____ ___ _____ ,;;D,;;.t::e ____ _ 



NEWFIELD 

N ... " "'" ALZADA 11·21-3-2W Central SHin 
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NEWFIELD PRODUCTION COMPANY 25213 

-""""" ""' ...... 
500299524 

0211612012 , -.~-- 10100 

,_ro 
Wuatc:h NESW SEC 21 TlS R2W DUCHESNE Co, Drill &. Complete iI Deep W.JSiltch well 

UT 

Coct OuctlpUon Intangible Tangible To~1 

Completion , 981,875 $ 913,900 $ 1,895,775 

DHC $ 1,141 ,096 $ 796,880 $ 1,937,975 

$ $ $ 

$ $ $ 

$ S , 
roU.ls aGIQS..:s: eGals $ 2,122 ,971 S 1 710780 , 3,833 7~1 

Joint Infllro.al OWncfS 0 .. 010 10 SIl6 No. W011Cfn9 tn.t.ru t H.tCott 

no Estate of StophCl'n Bonnel ,~O" $ 59,902 

$ 

$ 

$ 

f 

S 

S 

S 

S 

$ 

$ 

S 

$ 

$ 

$ , 
S 

rot~1Ii 1.582500'4 S 59,902 

Project Coordinators Title Phone Number Email Address 

Stevens. Sean (SS) Drilling Engineer 3113-382-4481 ~.com 
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7-0 



NEWFIELD PRODUCTION COMPANY 
AUTHORITY FOR EXPENDITURE 

DRILLING & COMPLETION 

AFENO: ~25~2~1~3 ____________________________ __ 

LEASE & WELL NO.: ALZADA 11-21-3-ZW 
LOCATION: ~NE=::S:=:W~SE::'C::::-::21::==T3'='S:;"R2==W::-:-::D~U:-:C:::HE=S::"::NE=-C:::o-. -=-UT=----
OPERATOR: Newfield Production Compau)' 

DESCRIPTION: Drill & Complete a Deep Wasatch weD 

/)R1 LU NC 
880101 BasefField (>pcr..timu 
8801 02 CL.<d H"lo mantic Winlline 
880103 Cas,ngCmvs &. Runlll'n~Too\s, Cu;\nll& Tubing 
880105 C.". .... ting 
SSo\()Ij Cb=i<1ll T, .. tmcnIlSurr..:. 
880107 Cbcmi<1ll Tr<:ltmenllSubsurf:u:e 
880108 C"ilod Tubing 
880109 Co.mmurucat1ons 
880110 Coluultllnts 
880111 Core I Fluid l\n.l~ 
880113 Di,wtiouoJ Drilling Op<:rnllulU 
880115 EngilWCring - Pro= 
~SOI17 Environmont &: Sofet}' 
880118 Filuation 
8801\ 9 Fi.1bin~ Optnllfon" 

880120 FluulJCullings 0._1 
880121 FonolliOR Evoluntion 
880122 Form~lion StimuloUon - f ... turin~ 
880123 Formation Slimul.<ion · 00., 
880125 HIUlRo:r - Lmor 
8801:n Hookup Sc,vi<o:s 
880128 HOI OihnK Services 
880129 1"'1><01100 ' lIouom Holo Msanbly 
880110 lnspa:uon - CMing 
88013 1 losJ)Q!Lion - Drill Pip(: 
880132 Ins"""lion - SIte 
880133 Inspa:liQn' Tllhlog 
880135 IIlS]><CtiOlllR,mI(lYGI • Pipelin< 
880137 In>ll<IlllonfRtmQ"'I - Wolthcud &. T= 
88013S Instrumauation 
8801J9 labar- CompJnv SlIl>Cf'\i!iQn 
8~01~O Labor, ComD;&JJV EmploYe<:> 
880141 tabor - Con"""l EIIIPI()\'t<:> 
880143 Locotion P....,.rulion 
880144 \.ocolion R • ..,ali.IItln &. Moint""lllt< 
8801 45 Measurement 
880146 Mi",cltuncou.". Services 
880147 Mild Lo~Ring Scr"icc$ 
880148 Nilrogen ServiCe:! 
880149 P",j<C1 ~agomcnl 

8801,0 !tlgC~-D"Y'lII~ IS 0.)'>' «i; 
880 l S1 Rig C<>S18 • FooUllle Foet 'cl' 
880152 Rig Cos .. ' TumkO)' 
8801S3 Ris Mob &. IXmob 
880154 SC'Curity 
880155 Slickline Services 
8801 56 Su""y - l.oc:auQn 
SSOt57 Survcv - Well 
880158 T""ling ' Tubin ' 
880159 TOSIing - wen & won flowb""k 
880160 Tcsung - Well CllDlT01 E<llIipmcnl 
8$0162 Tron..pormiton -Land 

Coolrnuod On Pall" 2 

DATE: 02/16/2012 
UNIT: Ceutral Basin 

OBJECTIVE: Wasatch 
PROPOSED TD: -:-10:-:1700:='-----

rSTIMATEO COl>ts 
S 
S 
S 46,000 
S 71.000 
S 
5 2.400 
5 . 
S 
S 70,000 
S 
S 60,000 
S 
S 1,000 
S 
5 -
S 10,000 

Is 75,000 
~ 

S 
S 
.s 
S 
S ~.OO() 

S 
S 6,000 
S 
S 
S 
S 
S 10,500 
S 
S 
S 
S 120.000 
S 
S 
S 20.000 
S 20.000 
S . 
S -

18687 ~da}' S 280.305 
~'Ii':: S!n S 

S 70.000 
S 90,000 
S -
S 
S 
S 
S 
S 
5 5,000 
S 40,000 



Page 2 Lease & Well No: ALZADA 11-21-3-2W AFE No: 25213 

880164 Tr.I'I$PDcta'on·Fud S 
880165 Tubular Con"cYed PorrorndnR & Dnll St<:1'11 Tell EQUlDm~m S 
880166 WcllHn& S 2.000 
880301 Bits S 40,000 
880302 OInw Out PrcyenlQr< S 9,000 
880304 CO",D'~on Fluids S 
880]OS ComD'C$SO~ S 
880]1)7 Crone:. S 
880309 Ddwtirndon Unlt S 
880310 onu Slriug S 60.000 
880311 Electrical & Rqlai" S 
88031} fud - RJ &<'PIDuonn.otL"",. (Ddivtn:d) S 90,000 
880314 fucl Go., (Produced) $ 
880315 Fuel Gu SVSI<rnS S 
880318 Gen .... to.~ S 
880319 Glyool S 
880320 Heat E.'ChMgerlCoolcn S 
880321 H<lIlors - Indin:cl Lioe S 
880324 lh';"~QuIlft""1 S 25,000 
880325 lost '" Hole S . 
880326 lubrlcanl$ S -
8803Z7 Mellulnol S 
880]28 'Misce1l4neo .. SurfncI: Equip","" S 20.000 
880329 MIIlI · Orlllinl S 90000 
880330 Mutl Monltonng &: Procemn~ S 10,000 
880m 011 Measurement Equipmen. S 
8803]5 Pipeline I Flowline S 
880336 PuOlp S 
880331 Sa(ety Equipment 5 
880338 s. rety SYS.<fll .. S 
880339 S""'lIge S . 
880341 S.,b.li""r. Und"" RClIrnc:r, Hole oPeil,~ S 
880342 St:lmrP Mlr.m.J I S.OCk S 
880343 Swctural Rt'Jlllirs . M.jor Swillee &1l1io.n""t S 
880345 ronks s 10.000 
880346 Tools 8< Supplies S 1.000 
8803'18 UtililY $Y<lCUI$ S 
880J.!!> V,IIIOI'Y I«u>y .. y S",t..,n S 
880350 IVA.er S 20,000 
880351 W ..... Bandlin" EQUipnlCfl! S -
880352 W"U )lllUIirold Skid S 

880601 Artificial WI S 
880602 Cl1$ifl~ A~.l!$Sorio;o S 25.000 
880603 MiiICcllllJlo.luS $uh.urf""e Equip.""" S 
880604 Packm & Unt\' llonRm S 70.000 
880605 Pipe - Caisson S -
880606 Pipe - 0';'0 Pip< S 
880607 Pip< - Conductor Cu;;i'lg S 5.000 
880603 Pipe · Surf"". Cuin~ 1000 Fcc. ~ 28.88 Sifl S l8jlSO 
380609 Pioc · lnte"tlI:dia.e c...;"R S 250.000 
880610 Pipe - Production C~inll S -
88061 1 Pipe . Cluing Unas S n ,ooo 
880611 Pipe - fi.:I""'k c ... rng S 
380613 Pi pc • Tubing S 
880614 Rods $ 

880615 Snr",y V.,,'tS S 
880616 Tubing AccCJ5!1ric:s $ 

880611 WeU,"",d S 10.000 

880503 legal Foes $ 2.5.000 
880511 R~gulnlOry Cornplittnot S 5.000 
880501 fnsura/l(;j: S 3.893 
880963 Con.lngcrx:y S % S 91,998 
880965 Ovcrhewl $ 6,000 

1,931,97 

Continued On Page 3 
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COMPlE'TION 
881101 BosciField ()pcta~OI1$ S 
881102 Cased Hole B""tric Wirdine S 55,000 
881103 CasinR Crews & Runnif\ll Tools - CIISin2 & TI1bln' S 
8811 OS Callenling S 
881106 Cbemical TrntmtnVSurf(lC~ S 
881107 Chcmi<:ol T,catJncntiSubsurfuco S 1,500 
881108 Coll<d r I1bin~ Units $ 
881109 CorrunlJl1i .. tions S 
881110 Consuh411L< S 
881111 CorclF1uid Analvsis S 
881113 mrco:tio..,] OrillillJ! OoenilioM S 
S811 1S Ell "nocrin~-PlOCess $ 
881116 Slrucll1nll Enl>inecrinJ! S 
88111 7 Environmeot &. s.rctv S 
88\118 FUUlIuon S 
38'1119 rishin~ Operalions S 
881120 Fluld Disposal S 50,000 
881121 Formation Evalualioll S 40,000 
881122 Forrnll!lon Stimulation . fmc:luring $ J60,Ooo 
881123 FonnatiOll Slimulation - Other S 32,000 
881125 H.ng ... ·Un .... S 
881127 Hooku~ Scrvi.d S 
881128 HOI Oiling Services S 16,01)0 
881129 Inspt\:lio.n.Bonom liol. "'Skrnbly S -
3S11J0 IlI6!><"lion-CMillg S 
881131 \uspeotion-Drill Pipe S 
881132 Ill~pection·Sit. S 
881133 InJpeodon-Tubinll S 
881135 lnstoll.tlolvRemo\1ll·PipeUn. S 

881 \37 InsllilllltlqnlRemova!-Wetlh""d &. Tree S . 
881138 I..u.5trumcnultion $ 20,000 
881139 lobor • Company Supervi$inn S ISAOO 
881140 lllbar • Campart)' Employe.:s S 6.600 
881141 Labor· Contracl Emplo;'rn S 9,000 
881143 locauon Prep",,"on S . 
881144 location Remediation & M.intC1lllllOo S 15.000 
881145 /vIc •• an,ment ~ 25,000 
881146 M'lSCcll .. 00US S<tViccs S 5,500 
88 1147 Mud Lolldng S<tViecs S 
881148 NilrOl:Ol Services S 
881149 Proj(Ct MW"!!aTlctll S 
881150 RiJ,C0st5·D'yr11IC S 140.000 

881 lSI Ri R Coots- Fon ... '" S 
861152 riReo,ts-Tuntke~ S 
8lil153 Rig Mob &. DeMob S 
881154 St:curltv S 
881155 SlickJlne SoMe .. S 
~81l56 SUJ"\·cy. loclIliQll S 
8811 57 Su~Well S 

881158 Testlng.tuhin& S 
381159 resl illR - Well 5< Well AOlYb .. k S 64,000 
881160 Tcsting· Wcll Control EquipmL'flt S 13,000 
881162 Tratl3p1lrtll';Oll' lnn~ S 11 ,000 
881164 TnJlUIICll1.llon S -
$81165 TI1buIOl C"O\tyai PerfOl'luiug & Dnll SI..., Test (""ioment 5 -
881166 Weldin, S 40,000 

881301 Bits S 
SSl102 Blow Out Ptl!Yencors S 40,000 
881304 Comld,don Fluids 5 36.000 
881J0S C()IllPresso~ S 
881306 COruIcIlSOI" S 
88U07 emncs S 45,000 
881309 Othvdmtlon Unil S -
881310 Drill String 5 30,000 

Continued On Page 4 
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881311 Ekctrical & R.".ir~ S 75.()Q() 
881313 fud-Ri!liP!JtltQmul'-a,,~ (Dcllvorcd) S 
881314 Fuel OilS (Prodl~ S 
BSnlS Fuel Gas S)'$1<'"'' S 
881318 GentrolOfS S 
881]19 Wycol S 5.000 
881320 Heat Exchanger/Cool"", S 
8S132 1 tleatm - Indirect Line S 12,000 
881322 Insulouo" $ 40000 
8S1JZ~ lj,'i~QuD1""" S 
881325 Lost 10 Ilole S -
88lJ26 LubnCIIJltS S 
881327 MOlhl1J101 S 
8KU2S Mi><:<:Uoooous Surf.cc Eliull'fl\Oll' ~ 45,000 
881)29 Mud· Drilling S -
88l3JO Mud MOfUtOring &: P,,,,,.,..iog S 
88[332 Oil MC<I>Ul'Clnrnt E<tuipmen' S 3.900 
881335 Pipelinet Flowline S 
881336 PUlnpi; S 10.000 
881337 Safei)' Equipment S 
881338 sor"", Syolems S 
881339 Solvage S 
88 1340 S'1JW1IIOn S 
881341 5mbili7.C1'. Under R.amer. Ha lo (jp,.'"cr S 29.000 
88 1342 Stnrtup M.IL'Ti.~Stock S 
88134) Srrut,m'" Ri!pI)irslM,,-or Surf:t<lC EOllllpmCDl S . 
881345 Tank< S 40,000 
881346 TOOls & Suppli<'S S 45,000 
881H7 Trt'lt'ttS S 64,000 
881318 U,llitv Syotem> S 
881349 V.por RC'COvtl)' Sv.tetJ1 S 
881350 WD~'L!r S 
881351 \Yo ... r Ilandling Equip"""" S 
881352 W.1l Manifold Skid S 

881601 Artifioial lift S 230.000 
881602 C"",ng AccessoriCl! S 
881603 Mi5<dlll11cous Sub8wTllCe Equipmrn' S 
88160<1 P.ckm & Liner HIIJ1!!crs S 
881605 Pi"",C.issol1 S 
881606 PI"".Drivc. Pipe IS 
881607 Pipe>Conduetor ClUing S 
881608 Pi"".Surf"". C05inJl S 
881609 Pipe, [.,,,,,,,<dial. Cl15inlt S 
881610 Pipe - Production c..iag Feet (ii.. S'ft S 
881611 Pi pc • Co;,ink Liners S 
88161! Pipe Tieback Coslng S 
881613 Pi"" . Tubin~ 8800 f eel Uil 1.00 Sift S 61,600 
881614 Rods 8800 FcCI @ 5.50 s,'ft S ~8.4oo 
881615 Sructy Vnlvos S 
881616 Tubing Aeecssori"" S 10.000 
88[6[7 Wdllll."IUl 'i 44.000 

8& 1502 Lnnd OW" ... Fees S 
88 I 50J lcgill fees S 
88151 I Regulalory Co,nplIWlC< S 
881501 ln1sumncc: S 
881963 Colllin2c:ncy 5 % $ 54 87S 
881965 O,..,.boi1C! $ 3.000 

TOT L COMPL£ nON COST I S 1,89S.175 I 

TOTALAFE I S 3.83J,7Sl I 
Non-Op~mrApprov& _______________________________________ T~'~·tl~. __________________________ D~at~e ________ ___ 

Op~mrApprov& ______________________________________ ~Tl~·U~e __________________________ ~D~at~e ________ ___ 
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WEIGHTED AVERAGE ROYALTY 

Dillman 5-2-3-1W 

Weighted Average Royalty - 20.628578% 

Based on the following leases taken as of October 25, 2012: 

Heirs of Allotment No. 687 MUNC 13: Sarah Colorow Mountain 

Sandra Carol Swaffar 

Beverly Rumel McDaniels 

Steven Ray Rumel 

Ray E Dillman, Managing Member and Agent of Dillman Family, LLC 

Douglas Ray Murray 

Gayla Griswold 

Patricia W Todd 

Peggy Lindsay 

Joyce Eldredge 

Marilyn Merrell 

Ruth Erickson 

Heirs of Allotment No. 687 MUNC 259-B: Pete Wyasket 

Heirs of Allotment No. 687 MUNC 259-A: Pete Wyasket 

Gundi B Hays 

Rebecca J Murray 

Marilyn Baker and Gary L Baker 

Lana Bonnet 

Kathy Roberts 

Geannie Berg 

Penny Stepper 

Jordon True Murray 

Roy-co, a Utah LP 
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WEIGHTED AVERAGE ROYALTY 

Smalley 7-8-3-1W 

Weighted Average Royalty - 16.428911% 

Based on the following leases taken as of November 1, 2012: 

Algie Hudson 

Ardith Atwood 

Arnold Jackson Luke 

Bradford Keith Luke 

Brent D Morrill 

Burton Johnson 

Carol Ann Butterfield 

Carrie Sue Rocha 

Casey Baird 

Cindy Downward 

Clifton Wayne Jenkins 

Dale C Gibson & Fern D Gibson Revocable Trusts, Dale C and Fern 

Day Gibson, Co-Trustees 

Donnell G Brokaw and Doralda W Brokaw, Life Estate 

Eleanor Breitenstein 

Erma Stewart 

Garry J Baird 

Gerald W Day 

Greg Morrill 

Heather Bailey 

Holly B Hansen 

Ilene M Mellin 

Jacqueline Taylor 

Janis Marcia Bailey 

Jared Shane Edwards 

Jeffrey E Luke 

Johnnie Jenkins 

Julie Beth Farnsworth 

LaRae M Perry 

Lejeune Dillman, Ind and heir to Estate of R Earl Dillman 

Louisa P Jenkins 

Lynette M Wingert 

Maralin Y Hoff 

Margie Louise Edwards Nelson 

Mark L Oberhansly, Trustee of the Mark L Oberhansly Trust 

Max D Morrill 

Metta T Barnes 

Morris Dale Jenkins 

Norma Day Beesley 

Rowland H Merrill and Margaret C Merrill Estates, Craig C Merrill 

and Wilmer C Merrill, PR's 

Sharon J Mortensen Family Living Trust 

Stacy Luke 

Stanley Johnson 

Sweet Family Partnership 

Tamara Gray 

Tamara Luke Thayne 

Tamilyn Young 

Teresa Ellen Jenkins 

Tonya Curtis 

Valerie L Taylor 

Vernon James Edwards 

8-B 



8-C 



WEIGHTED AVERAGE ROYALTY 
Thorne 4-21-3-2WH 

Weighted Average Royalty = 17.81365% 

Based on the following leases taken as of November 1, 2012; 

Ute Indian Tribe & Ute Distribution Corp (14-20-H62-<l269) 

Florence Phillips Marimon Trust, Florence Phillips Marimon and Nancy J. Martin, Trustee's 

Flora Scott, by David Sam, attorney-in-fact 

Joseph Sam and wife, Frances Sam 

Harriett Sam 

Susan F. Earnest aka Susan F. Wright and husband Charles P. Earnest 

Sharron F. Lamb and husband Edward R. Lamb 

Lajeune Dillman, a widow 

Sarah M. Coe Trust, Mary C. Stout, trustee 

Marilyn T Bone 

J Kay Thorne 

Keyne Thorne 

Latina Scott 

Melita Guy 

Eric Nielson 

Janice Penney 

Ashley Higginson 

Leda H. Thorne 

Faye Higginson, an indvidual deal ing in her sole and separate property 

Judy C Peterson and Melvin M Peterson, w/h 

Richard D. Young and Mary Lavon Young, heirs to John H & Cora J Hawkswood Estate 

Thora Fritts, heir to John H & Cora J Hawkswood Estate 

Marilyn K. Young, indiv and heir to John H & Cora J Hawkswood Estate 

Hilda Hawkeswood, indiv and heir to John H & Cora J Hawkswood Estate 

Rae Jeree Schulte 

Ellen V. Hardie by Steven Kenneth Hardie, her agent & a-i-f 

Daniel H. Hardie by Steven Kenneth Hardie, his agent & a-i-f 

Pete Hardie & Anita Dickinson by Steven Kenneth Hardie, their agent & a-i-f 

Steven Kenneth Hardie, indiv & a-i-f for Bruce K Hardie, Heather Mavandi, Martin C Hardie & Thomas Alan Hardie 

Alzada Company Trust 

Duchesne County, a Utah body politic 

John and Lynda Hagman 

Mercides Pekepovits (14-20-H62-6239) 

Rhoda Francis Hetrick 

Sandra Lee Clark 

M. Dee Felter 

Dahl Ray Jensen, ind & heir to Marianne F. Jensen Est 

Bonnie Pierce and the Bar F. Partnership 

Helen Wymer and husband Willis Allen Wymer and the Bar F. Partnership 

Virginia Felter, an individual dealing in her sole and separate property 

Dixie Lee Kosec 

David G. Felter 

Jolie Opsahl, ind & co-trustee of Donald M Yack Family Living Tr 
Julie M Murdock, ind & trustee of Donald M Yack Family Living Tr 
Donni Woods, ind & trustee of Donald M Yack Family Living Tr 

Carol Felter Henley 

James Keith Felter 

Jasper Lee Felter & wife, Carol Jean Felter 

Veeda Marie Collier 

Gala Jan Clark 

Moon Brothers, LLC by Gwen Taylor, manager 

Milton Gale Larsen & Darlene Larsen, h/w & heir to Vera Larsen Est. 

Terry Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Kendall L Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Pauline Poullson & Milton T Poulson, w/h and heirs to Vera Larsen Estate 
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Rae Ann Alldredge, indiv & heir to Erna & Ron Scholes, dec'd 

Bennie L Scholes, indiv & heir to Erna & Ron Scholes, dec'd 

June L Richardson, ind and heir to Vera Larsen Estate 

Gregory Lowe 

Michael Lowe 

Melinda Lowe 

Jeffrey Lowe 

Gretchen Lowe 

Lillija Lowe 

Liisa Lowe 

Mo-Go-Ra-Tats (14-20-H62-5950) 

Poker (Mo-Wits Seah) Jack (14-20-H62-5949) 

Paul N Mascarenas 

Leroy Amoz Diaz 

Angela Rose Diaz 

Willamae Shavanaux 

Christina Shavanaux Shepard 

Jerry Mascarenas 

Johnny Diaz 

Jody Dlaz 
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WEIGHTED AVERAGE ROYALTY 
Alzada 11-21-3-2W 

Weighted Average Royalty = 17.81365% 

Based on the following leases taken as of November 1, 2012: 

Ute Indian Tribe & Ute Distribution Corp (14-20-H62-6269) 

Florence Phillips Marimon Trust, Florence Phillips Marimon and Nancy J. Martin, Trustee's 

Flora Scott, by David Sam, attorney-in-fact 

Joseph Sam and wife, Frances Sam 

Harriett Sam 

Susan F. Earnest aka Susan F. Wright and husband Charles P. Earnest 

Sharron F. Lamb and husband Edward R. Lamb 

Lajeune Dillman, a widow 

Sarah M. Coe Trust, Mary C. Stout, trustee 

Marilyn T Bone 

J Kay Thorne 

Keyne Thorne 

Latina Scott 

Melita Guy 

Eric Nielson 

Janice Penney 

Ashley Higginson 

Leda H. Thorne 

Faye Higginson, an indvidual dealing in her sole and separate property 

Judy C Peterson and Melvin M Peterson, w/h 
Richard D. Young and Mary Lavon Young, heirs to John H & Cora J Hawkswood Estate 

Thora Fritts, heir to John H & Cora J Hawkswood Estate 

Marilyn K. Young, indiv and heir to John H & Cora J Hawkswood Estate 

Hilda Hawkeswood, indiv and heir to John H & Cora J Hawkswood Estate 

Rae Jeree Schulte 

Ellen V. Hardie by Steven Kenneth Hardie, her agent & a-i-f 

Daniel H. Hardie by Steven Kenneth Hardie, his agent & a-i-f 

Pete Hardie & Anita Dickinson by Steven Kenneth Hardie, their agent & a-i-f 

Steven Kenneth Hardie, indiv & a-i-ffor Bruce K Hardie, Heather Mavandi, Martin C Hardie & Thomas Alan Hardie 

Alzada Company Trust 

Duchesne County, a Utah body politic 

John and Lynda Hagman 

Mercides Pekepovits (14-20-H62-6239) 

Rhoda Francis Hetrick 

Sandra Lee Clark 

M. Dee Felter 

Dahl Ray Jensen, ind & heir to Marianne F. Jensen Est 

Bonnie Pierce and the Bar F. Partnership 

Helen Wymer and husband Wil/is AI/en Wymer and the Bar F. Partnership 

Virginia Felter, an individual dealing in her sole and separate property 

Dixie Lee Kosec 

David G. Felter 

Jolie Opsahl , ind & co-trustee of Donald M Yack Family Living Tr 

Julie M Murdock, ind & trustee of Donald M Yack Family Living Tr 

Donni Woods, ind & trustee of Donald M Yack Family Living Tr 

Carol Felter Henley 

James Keith Felter 

Jasper Lee Felter & wife, Carol Jean Felter 

Veeda Marie Collier 

Gala Jan Clark 

Moon Brothers, LLC by Gwen Taylor, manager 

Milton Gale Larsen & Darlene Larsen, h/w & heir to Vera Larsen Est. 

Terry Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Kendall L Scholes, ind & heir to Erna & Ron Scholes, dec'd 

Pauline Poul/son & Milton T Poulson, w/h and heirs to Vera Larsen Estate 

Rae Ann Alldredge, indiv & heir to Erna & Ron Scholes, dec'd 
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Bennie L Scholes, indiv & heir to Erna & Ron Scholes, dec'd 

June L Richardson, ind and heir to Vera Larsen Estate 

Gregory Lowe 

Michael Lowe 

Melinda Lowe 

Jeffrey Lowe 

Gretchen Lowe 

Lillija Lowe 

Liisa Lowe 

Mo-Go-Ra-Tats (14-20-H62-5950) 
Poker (Mo-Wits Seah) Jack (14-20-H62-5949) 

Paul N Mascarenas 

Leroy Amoz Diaz 

Angela Rose Diaz 

Willa mae Shavanaux 

Christina Shavanaux Shepard 

Jerry Mascarenas 
Johnny Diaz 

JodyDiaz 





Engineering Exhibit No. 1 A 

Docket No. 2012-042 

Cause No 139-99 

Well Dillman 5-2-3-1W 

Location SW NW Sec 2 T3N-R1W 

Well Type Vertical LGRlWasatch 

TO 10345 Ft 

Dillman 5-2-3-1W 
Well Cost Detail 

Spud Date 

1 st Prod Date 

Rod Pump Date 
AFE# #25732 Invoiced Cost Date 

AFE COST Invoiced Cost 

DRILL & CASE $ 1,794,038 $ 1,811,296 

COMPLETION $ 1,282,005 $ 1,062,139 

ARTIFICIAL LIFT $ 17,000 $ 217,148 

FACILITY $ 479,000 $ 541,218 

TOTAL WELL $ 3,572,043 $ 3,631,803 

Account # Account Name Invoiced Cost AFE Cost 
880103 D Casing Crews & Running Tools - Casing & Tubing 1500 0 
860105 D Cementing 76006 77000 
880107 D Chemical Treatment - Subsurface 2911 2400 
880109 D Communications 3641 0 
880110 D Consultants 49834 61200 
880113 D Directional Drilling Operations 86914 60000 
680117 D Environment & Safety 6120 700 
880121 D Formation Evaluation 271684 65000 
880129 D Inspection - Bottom Hole Assembly 1050 1000 
880130 D Inspection - CaSing 4914 6000 
880131 D Inspection - Drill Pipe 0 2000 
880137 D Installation {Removal - Wellhead & Tree 0 500 
880138 D Instrumentation 9601 11900 
880140 D Labor - Company Employees 15755 0 
880143 D Location Preparation 134652 73197 
880146 D Miscellaneous Services 7460 15000 
880147 D Mud Logging Services 21495 20000 
880150 D Rig Costs - Dayrate 255811 257380 
880152 D Rig Costs - Turnkey 39298 38000 
880153 D Rig Mob & Demob 26723 45000 
660156 D Survey - Location 10960 12000 
860160 D Testing - Well Control Equipment 2140 5500 
880162 D Transportation - Land 4879 40000 
880166 D Welding 1144 2000 
880301 D Bits 37683 45000 
880302 D Blow Out Preventors 4743 5000 
880310 D Drill String 47055 37750 
880313 D Fuel - Rigs { Platforms {Lease (Delivered) 46432 85000 
880324 D Living Quarters 2160 25000 
880328 D Miscellaneous Surface Equipment 13151 26000 
860329 D Mud - Drilling 112480 90000 
880330 D Mud Monitoring & Processing 25132 15000 
880345 D Tanks 0 5000 
880346 D Tools & Supplies 0 1000 
880350 D Water 19606 20000 
880501 D Insurance 4180 4085 
880502 D Land Owner Fees 17095 0 
880503 D Legal Fees 65029 100000 
880511 D Regulatory Compliance 0 5000 
880602 D Casing Accessories 11845 25000 
880604 D Packers & Liner Hangers 56617 75000 
880607 D Pipe - Conductor Casing 1238 5000 
880608 D Pipe - Surface Casing 29142 30810 
880609 D Pipe - Intermediate Casing 234752 246413 
880611 D Pipe - Casing Liners 28156 36678 
880617 D Wellhead 12117 10000 

1 

Dillman 6-2-3-1W 

5/1/2012 
6/1212012 
7/26/2012 

10/2212012 

Proj Ultimate Cost 

$ 1,855,000 

$ 1,065,000 

$ 320,000 

$ 558,960 

$ 3,798,960 



880963 D Contingency 0 84425 
880965 D Overhead 6191 5100 
881101 C Base I Field Office Operations 1000 0 
881102 C Cased Hole Electric Wireline 45472 63000 
881103 D Casing Crews & Running Tools - Casing & Tubing 0 16000 
881107 C Chemical Treatment - Subsurface 0 1500 
881108 C Coiled Tubing Units 0 190000 
881110 C Consultants 42491 0 
881120 C Fluid Disposal 20205 50000 
861121 C Formation Evaluation 24595 40000 
881122 C Formation Stimulation - Fracturing 416083 420000 
881123 C Formation Stimulation - Other 56041 42000 
861127 F Hookup Services 12500 0 
881126 C Hot Oiling Services 6247 22000 
881138 F Instrumentation 63005 45000 
881139 C Labor - Company Supervision 0 18400 
881140 C Labor - Company Employees 7295 6600 
881141 C Labor - Contract Employees 5979 29000 
881144 F Location Remediation & Maintenance 4412 19000 
881145 F Measurement 0 19000 
881146 C Miscellaneous Services 7330 5500 
881150 C Rig Costs - Dayrate 102760 22000 
881156 F Survey - Location 1092 0 
881159 C Testing - Well & Well Flowback 34151 64000 
881160 C Testing - Well Control Equipment 25911 30000 
861162 F Transportation - Land 23201 11000 
881166 F Welding 34914 55000 
881302 C Blow Out Preventors 39266 40000 
881304 C Completion Fluids 44799 36000 
881307 F Cranes 8657 45000 
881310 C Drill String 36030 0 
861311 F Electrical Repairs 137640 30000 
881315 C Fuel Gas System 30128 0 
681317 F Gas Measurement 2983 0 
881319 F Glycol 3278 5000 
881322 F Insulation 49944 61000 
881328 F Miscellaneous Surface Equipment 63956 68000 
881336 F Pumps 10164 10000 
661341 C Stabilizer, Under Reamer, Hole Opener 10915 29000 
881345 F Tanks 65199 51000 
881347 F Treaters 60272 60000 
881350 C Water 1045 0 
881601 A Artificial Lift 166508 17000 
881604 D Packers & Liner Hangers 0 0 
881613 C Pipe - Tubing 52787 61600 
881614 A Rods 50641 0 
881616 C Tubing Accessories 5451 10000 
881617 C Wellhead 39754 44000 
881963 C Contingency 0 54405 
881965 C Overhead 4405 3000 

2 
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Engineering Exhibit No. 2 B 

Docket No. 2012-042 

Cause No 139-99 

Well Smalley 7-B-3-1W 

Location SWNE Sec B T3N·R1W 

Well Type Vertical LGRIWasatch 

TO 10147 Ft 

Smalley 7-8-3-1W 
Well Cost Detail 

Spud Date 

1 st Prod Date 

Rod Pump Date 

AFE# #25163 Invoiced Cost Date 

AFE COST Invoiced Cost 

DRILL & CASE $ 1,644,903 $ 1,574,197 

COMPLETION $ 958,487 $ 1,041,981 

ARTIFICIAL LIFT $ 325,000 $ 288,827 

FACILITY $ 515,900 $ 562,517 

TOTAL WELL $ 3,444,290 $ 3,467,523 

Account # Account Name Invoiced Cost AFECost 

880103 D Casing Crews & Running Tools - Casing & Tubing 25800 30000 
880105 D Cementing 33162.2 45000 
880107 D Chemical Treatment - Subsurface 4299.9 2400 
880109 D Communications 2361.11 0 
880110 D Consultants 40644.14 60000 
880113 D Directional Drilling Operations 58620 55000 
880117 D Environment & Safety 350 1000 
880120 D Fluid Disposal 0 10000 
880121 D Formation Evaluation 53098.05 55000 
880129 D Inspection - Bottom Hole Assembly 0 4000 
880130 D Inspection - Casing 2000 0 
880131 D Inspection - Drill Pipe 5524.34 6000 
880138 D Instrumentation 9984.46 3375 
880140 D Labor - Company Employees 3279.84 0 
880143 D Location Preparation 117546.09 90000 
880144 D Location Remediation & Maintenance 850 10000 
880146 D Miscellaneous Services 8558.81 20000 
880147 D Mud Logging Services 19395 16000 
880150 D Rig Costs - Dayrate 275101 .62 247500 
880152 D Rig Costs - Turnkey 6760 10000 
880153 D Rig Mob & Demob 59685.48 80000 
880156 D Survey - Location 10006 0 
880160 D Testing - Well Control Equipment 5706 5000 
880162 D Transportation - Land 12083.58 25000 
880166 D Welding 1680.46 2000 
880301 D Bits 50190.67 40000 
880302 D Blow Out Preventors 11541 .75 9000 
880304 D Completion Fluids 2039.4 0 
880310 D Drill String 55002.58 56000 
880313 D Fuel - Rigs I Platforms I Lease (Delivered) 89584.18 68000 
880324 D Living Quarters 21378.88 20000 
880328 D Miscellaneous Surface Equipment 10939.36 20000 
880329 D Mud - Drilling 54329.84 80000 
880330 D Mud Monitoring & Processing 49642 .71 20000 
880337 D Safety Equipment 2975.08 0 
880345 D Tanks 7564.9 10000 
880346 D Tools & Supplies 326.45 1000 
880350 D Water 17312 16000 
880501 D Insurance 0 3500 
880502 D Land Owner Fees 26276.22 0 
880503 D Legal Fees 31396.77 55000 
880511 D Regulatory Compliance 277.42 5000 
880602 D Casing Accessories 10570.7 12000 
880607 D Pipe - Conductor Casing 2761.44 5000 
880608 D Pipe - Surface Casing 26662.6 27800 
880609 D Pipe - Intermediate Casing 232319.25 235000 

1 
Smalley 7-8-3-1W 

10/26/2011 

12110/2011 

1/27/2012 

10/2212012 

Proj Ultimate Cost 

S 1,687,591 

S 1,132,793 

S 320,000 

$ 565.400 

$ 3,705,784 



880617 D 
880963 D 
880965 D 
881102 C 
881103 D 
881105 C 
881107 C 
881119 C 
881120 C 
881121 C 
881122 C 
881123 C 
881125 D 
881128 C 
881132 F 
881138 C 
881139 C 
881140 C 
881141 C 
881144 F 
881145 F 
881146 C 
881149 F 
881150 C 
881155 C 
881156 F 
881159 C 
881160 C 
881162 F 
881163 F 
881166 F 
881301 D 
881302 C 
881304 C 
881307 F 
881310 D 
881311 F 
881313 D 
881317 F 
881319 F 
881322 F 
881326 F 
881328 A 
881329 D 
881332 F 
881335 F 
881336 F 
881341 D 
881345 F 
881346 F 
881347 F 
881601 A 
881602 C 
881604 D 
881610 D 
881611 D 
881613 C 
881614 A 
881616 C 
881617 C 
881963 C 
881965 C 

Wellhead 
Contingency 
Overhead 
Cased Hole Electric Wireline 
Casing Crews & Running Tools - Casing & Tubing 
Cementing 
Chemical Treatment - Subsurface 
Fishing Operations 
Fluid Disposal 
Formation Evaluation 
Formation Stimulation - Fracturing 
Formation Stimulation - Other 
Hanger - Liner 
Hot Oiling Services 
Inspection - Site 
Instrumentation 
Labor - Company Supervision 
Labor - Company Employees 
Labor - Contract Employees 
Location Remediation & Maintenance 
Measurement 
Miscellaneous Services 
Project Management 
Rig Costs - Dayrate 
Slickline Services 
Survey - Location 
Testing - Well & Well Flowback 
Testing - Well Control Equipment 
Transportation - Land 
Transportation - Marine 
Welding 
Bits 
Blow Out Preventors 
Completion Fluids 
Cranes 
Drill String 
Electrical Repairs 
Fuel - Rigs I Platforms I Lease (Delivered) 
Gas Measurement 
Glycol 
Insulation 
Lubricants 
Miscellaneous Surface Equipment 
Mud - Drilling 
Oil Measurement Equipment 
Pipeline I Flowline 
Pumps 
Stabilizer, Under Reamer, Hole Opener 
Tanks 
Tools & Supplies 
Treaters 
Artificial Lift 
Casing Accessories 
Packers & Liner Hangers 
Pipe - Production Casing 
Pipe - Casing Liners 
Pipe - Tubing 
Rods 
Tubing Accessories 
Wellhead 
Contingency 
Overhead 

2 
Smalley 7-8-3-1W 

14670.92 10000 
0 73528 
0 4800 

45515.33 65000 
0 16000 

14800.64 18000 
1462 0 

0 0 
30903.15 40000 
13671.25 9000 

315975.01 350000 
71495.63 25000 

0 0 
34375.04 10000 

1932.5 0 
26132.49 20000 

0 3100 
35941 .59 5600 
46579.05 8100 
17422.41 15000 
30988.79 0 
94872.37 20000 

11269 0 
80875.92 120000 

1542.9 0 
522.45 0 

69752.4 35000 
3162.5 0 

22252.11 8000 
685 0 

48631 19000 
172.35 0 

18912.67 15000 
35811 .5 50000 

41507 18000 
40817.79 0 

161172.17 30000 
11677.93 0 

3429.7 0 
4617 0 

49163.09 25000 
473.56 0 

78505.68 45000 
4630.5 0 

0 3900 
32301 .08 215000 
12322.11 20000 
12669.36 0 
64757.74 65000 

0 45000 
59070.58 52000 

180623.87 230000 
0 8000 

3270.33 50000 
10750.01 0 
15949.02 30000 
58391 .66 70000 
29697.93 50000 

4380.3 750 
37427.61 25000 

0 57937 
0 3000 





Engineering Exhibit NO. 3 C 

Docket No. 2012-042 

Cause No 139-99 

Well Thorne 4-21-3-2WH 

Location NW NW Sec 4 T3N-R2W Surface 

Thorne 4-21-3-2WH 
Well Cost Detail 

Spud Date 

SWSW Sec 4 T3N-R2W Bottom Hole 1st Prod Date 

Well Type Horizontal Uteland Butte Gas lift Date Date 

TO 12700' MD, 8322' TVD Invoiced Cost Date 

AFE# #25869 

AFE COST Invoiced Cost 

DRILL & CASE $ 3,337,397 $ 4,218,235 

COMPLETION $ 1,280,875 $ 4,343,753 

ARTIFICIAL LIFT $ 276,000 $ 29,029 

FACILITY - S 772,400 S 964,287 

TOTA.L WELL S 5,666,672 S 9,555,303 

Account # Account Name Invoiced Cost AFE Cost 

880103 0 Casing Crews & Running Tools - Casing & Tubing 46349 45000 
880105 0 Cementing 82006.69 65000 
880107 0 Chemical Treatment - Subsurface 6681.49 3500 
880109 0 Communications 11985.72 0 
880110 0 Consultants 124356.75 116000 
880111 0 Core / Fluid Analysis 1700 0 
880113 0 Directional Drilling Operations 433123.15 285000 
880117 0 Environment & Safety 809.42 1000 
880120 0 Fluid Disposal 10111 10000 
880121 0 Formation Evaluation 94834.76 140000 
880129 0 Inspection - Bottom Hole Assembly 1882.5 5000 
880131 0 Inspection - Drill Pipe 4638.75 6000 
880138 0 Instrumentation 29596.58 21000 
880140 0 Labor - Company Employees 13647.37 0 
880141 0 Labor - Contract Employees 1216.67 0 
880143 0 Location Preparation 151101 .26 210000 
880146 0 Miscellaneous Services 64673.83 20000 
880147 0 Mud Logging Services 71647.48 40000 
880150 0 Rig Costs - Oayrate 729855.15 615000 
880152 0 Rig Costs - Turnkey 9880 10000 
880153 0 Rig Mob & Oemob 307580.76 150000 
880156 0 Survey - Location 5105 0 
880160 D Testing - Well Control Equipment 7330 6000 
880162 0 Transportation - Land 48839.7 30000 
880166 0 Welding 11459.13 2000 
880301 D Bits 123024.8 70000 
880302 0 Blow Out Preventors 9715.48 12000 
880304 0 Completion Fluids 6850.75 0 
880310 0 Drill String 96051.47 60000 
880311 D Electrical Repairs 1101 .84 0 
880313 D Fuel - Rigs I Platforms I Lease (Delivered) 182614.9 175000 
880324 0 Living Quarters 39735.27 33000 
880328 D Miscellaneous Surface Equipment 4875.96 15000 
880329 0 Mud - Drilling 163562.26 135000 
880330 0 Mud Monitoring & Processing 52283.91 25000 
880341 0 Stabilizer, Under Reamer, Hole Opener 11421.99 0 
880345 0 Tanks 8257.38 10000 
880346 0 Tools & Supplies 11327.57 1000 
880350 0 Water 19639.95 20000 
880501 0 Insurance 0 4750 
880502 0 Land Owner Fees 2496.98 0 
880503 0 Legal Fees 81382.44 50000 
880511 0 Regulatory Compliance 0 500 
880602 0 Casing Accessories 11104.85 25000 
880604 0 Packers & Liner Hangers 332032.25 260000 
880607 0 Pipe - Conductor Casing 2469.99 5000 

1 

Thorne 4-21-3-2WH 

1/20/2012 
5/27/2012 
7/2612012 

10/2212012 

Proj Ultimate Cost 

$ 4,218,235 

S 4.400,000 

$ 320,000 
$ 975,000 

$ 9,913,235 



880608 D Pipe - Surface Casing 71871 72200 
880609 D Pipe - Intermediate Casing 284784.63 260000 
880611 D Pipe - Casing Liners 75402.62 75000 
880612 D Pipe - Tieback Casing 0 50000 
880616 D Tubing Accessories 166.76 0 
880617 C Wellhead 13449.98 10000 
880963 D Contingency 0 157447 
880965 D Overhead 13062.6 9000 
881101 C Base I Field Office Operations 1090.6 0 
881102 C Cased Hole Electric Wireline 112027.8 12000 
881103 D Casing Crews & Running Tools - Casing & Tubing 35697.42 0 
881107 C Chemical Treatment - Subsurface 5631.02 1500 
881108 C Coiled Tubing Units 168261 .39 0 
881109 C Communications 460 0 
881110 C Consultants 129565.33 0 
881117 C Environment & Safety 298.31 0 
881119 C Fishing Operations 263395.84 0 
881120 C Fluid Disposal 82512.68 50000 
881121 D Formation Evaluation 52208.63 15000 
881122 C Formation Stimulation - Fracturing 740677.38 560000 
881123 C Formation Stimulation - Other 266139.16 114000 
881127 C Hookup Services 390 0 
881128 C Hot Oiling Services 69677.96 25000 
881133 C Inspection - Tubing 0 0 
881135 F Installation I Removal - Pipeline 10105 170500 
881138 F Instrumentation 48092.69 20000 
881139 C Labor - Company Supervision 314.48 19500 
881140 C Labor - Company Employees 71506.68 6600 
881141 C Labor - Contract Employees 132343.57 9000 
881143 F Location Preparation 720 0 
881144 F Location Remediation & Maintenance 35188.25 20000 
881145 F Measurement 35981 .09 25000 
881146 C Miscellaneous Services 54095.02 12000 
881147 D Mud Logging Services 0 0 
881149 F Project Management 3803 0 
881150 C Rig Costs - Dayrate 1189706.84 75000 
881151 C Rig Costs - Footage 0 0 
881155 C Slickline Services 11860 0 
881156 F Survey - Location 1784.38 0 
881159 C Testing - Well & Well Flowback 212634.05 70000 
881160 C Testing - Well Control Equipment 141988.42 15000 
881162 C Transportation - Land 142848.47 12000 
881166 F Welding 46764.18 75000 
881301 D Bits 39863.37 0 
881302 C Blow Out Preventors 214760.5 40000 
881304 C Completion Fluids 166191.56 80000 
881307 F Cranes 240639.5 48000 
881310 D Drill String 100557.69 0 
881311 F Electrical Repairs 160274.4 30000 
881313 D Fuel - Rigs I Platforms I Lease (Delivered) 9596.5 0 
881317 F Gas Measurement 0 0 
881319 F Glycol 3714 5000 
881321 F Heaters - Indirect Line 0 12000 
881322 F Insulation 51502 .33 76000 
881328 F Miscellaneous Surface Equipment 101460.5 45000 
881329 D Mud - Drilling 3216.2 0 
881332 F Oil Measurement Equipment 0 3900 
881335 F Pipeline I Flowline 99353.64 50000 
881336 F Pumps 0 20000 
881341 D Stabilizer, Under Reamer, Hole Opener 69099.8 17000 
881345 F Tanks 64631.46 105000 
881347 F Treaters 60272.45 67000 
881350 C Water 2194.81 0 
881502 D Land Owner Fees 24554.55 0 
881601 A Artificial Lift 29028.54 230000 
881602 C Casing Accessories 914.61 0 
881604 D Packers & Liner Hangers 7790.84 0 
881613 C Pipe - Tubing 61694.45 56000 
881614 A Rods 0 46000 
881616 C Tubing Accessories 7056.06 10000 
881617 C Wellhead 80066.15 34000 
881963 C Contingency 0 66275 
881965 C Overhead 0 3000 

2 

Thorne 4-21-3-2WH 





Engineering Exhibit NO.4 D 

Docket No. 2012-042 

Cause No 139-99 

Well Alzada 11-21-3-2 
Location NEsW Sec 21 T3N-R2W 

Well Type Vertical LGRlWasatch 
TO 10100 Ft 

Alzada 11-21-3-2W 
Well Cost Detail 

Spud Date 

1st Prod Date 

Gas Lift Date 
AFE# # 25213 Invoiced Cost Date 

AFECOST Invoiced Cost 

DRILL & CASE $ 1,980,976 $ 1,731,207 

COMPLETION $ 1,072,975 $ 918,359 

ARTIFICIAL LIFT $ 278,400 $ 150,001 

FACILITY $ 501,400 S 645,650 

TOTAL WELL $ 3,833,751 $ 3,445,218 

Account # Account Name Invoiced Cost AFE Cost 

880103 D Casing Crews & Running Tools - Casing & Tubing 25700 46000 
880105 D Cementing 69354 77000 
880107 D Chemical Treatment - Subsurface 7256 2400 
880109 D Communications 1551 0 
880110 D Consultants 67419 70000 
880113 D Directional Drilling Operations 77614 60000 
880117 D Environment & Safety 1119 1000 
880119 D Fishing Operations 10846 0 
880120 D Fluid Disposal 286 10000 
880121 D Formation Evaluation 46301 75000 
880129 D Inspection - Bottom Hole Assembly 0 4000 
880130 D Inspection - Casing 4604 0 
880131 D Inspection - Drill Pipe 1700 6000 
880138 D Instrumentation 11805 10500 
880140 D Labor - Company Employees 8948 0 
880143 D Location Preparation 159500 120000 
880146 D Miscellaneous Services 7884 20000 
880147 D Mud Logging Services 20551 20000 
880150 D Rig Costs - Dayrate 297121 280305 
880152 D Rig Costs - Turnkey 40880 70000 
880153 D Rig Mob & Demob 77709 90000 
880156 D Survey - Location 11478 0 
880160 D Testing - Well Control Equipment 6379 5000 
880162 D Transportation - Land 20798 40000 
880166 D Welding 0 2000 
880301 D Bits 36649 40000 
880302 D Blow Out Preventors 13828 9000 
880304 D Completion Fluids 2385 0 
880310 D Drill String 42017 60000 
880311 D Electrical Repairs 987 0 
880313 D Fuel - Rigs I Platforms I Lease (Delivered) 78463 90000 
880324 D Living Quarters 18402 25000 
880328 D Miscellaneous Surface Equipment 4812 20000 
880329 D Mud - Drilling 105268 90000 
880330 D Mud MonitOring & Processing 30148 10000 
880345 D Tanks 3606 10000 
880346 0 Tools & Supplies 672 1000 
880350 D Water 16958 20000 
880501 D Insurance 0 3893 
880502 0 Land Owner Fees 19402 0 
880503 D Legal Fees 1025 25000 
880511 D Regulatory Compliance 0 5000 
880602 D Casing Accessories 7621 25000 
880603 D Miscellaneous Subsurface Equipment 780 0 
880604 0 Packers & Liner Hangers 55267 70000 
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Alzada 11-21-3-2W 

3/10/2012 
418/2012 

4/30/2012 
10/2212012 

ProJ Ultimate Cost 

$ 1,850,000 

$ 935,000 

$ 320,000 

$ 648,000 

$ 3,751,000 



880607 D Pipe - Conductor Casing 3705 5000 
880608 D Pipe - Surface Casing 27484 28880 
880609 D Pipe - Intermediate Casing 214166 250000 
880611 D Pipe - Casing Liners 38335 33000 
880617 C Wellhead 13308 10000 
880963 D Contingency 0 91998 
880965 C Overhead 11803 6000 
881101 C Base I Field Office Operations 153 0 
881102 C Cased Hole Electric Wireline 52488 55000 
881107 C Chemical Treatment - Subsurface 711 1500 
881108 C Coiled Tubing Units 83972 0 
881110 C Consultants 13645 0 
881119 C Fishing Operations 7078 0 
881120 C Fluid Disposal 25714 50000 
881121 C Formation Evaluation 17122 40000 
881122 C Formation Stimulation - Fracturing 276416 360000 
881123 C Formation Stimulation - Other 52735 32000 
881126 C Hanger - Mud Line 312 0 
881127 C Hookup Services 456 0 
881128 C Hot Oiling Services 19206 16000 
881138 F Instrumentation 45945 20000 
881139 C Labor - Company Supervision 0 18400 
881140 C Labor - Company Employees 24634 6600 
881141 C Labor - Contract Employees 10072 9000 
881144 F Location Remediation & Maintenance 23364 15000 
881145 F Measurement 0 25000 
881146 F Miscellaneous Services 1807 5500 
881149 F Project Management 995 0 
881150 C Rig Costs - Dayrate 59950 140000 
881156 C Survey - Location 429 0 
881159 C Testing - Well & Well Flowback 35907 64000 
881160 C Testing - Well Control Equipment 28024 15000 
881162 F Transportation - Land 15368 11000 
881166 F Welding 73747 40000 
881301 D Bits 0 0 
881302 C Blow Out Preventors 24139 40000 
881304 C Completion Fluids 31104 36000 
881307 F Cranes 10872 45000 
881310 D Drill String 12592 30000 
881311 F Electrical Repairs 154851 75000 
881313 D Fuel - Rigs I Platforms I Lease (Delivered) 994 0 
881317 F Gas Measurement 410 0 
881318 F Generators 135 0 
881319 F Glycol 3193 5000 
881321 F Heaters - Indirect Line 0 12000 
881322 F Insulation 46935 40000 
881328 F Miscellaneous Surface Equipment 97448 45000 
881332 F Oil Measurement Equipment 0 3900 
881335 F Pipeline I Flowline 5619 0 
881336 F Pumps 11154 10000 
881340 F Separators 30033 0 
881341 D Stabilizer, Under Reamer, Hole Opener 18838 29000 
881345 F Tanks 63504 40000 
881346 F Tools & Supplies 0 45000 
881347 F Treaters 60272 64000 
881350 C Water 391 0 
881601 A Artificial Lift 111139 230000 
881613 C Pipe - Tubing 94791 61600 
881614 A Rods 38863 48400 
881615 C Safety Valves 0 0 
881616 C Tubing Accessories 0 10000 
881617 C Wellhead 28781 44000 
881963 C Contingency 0 54875 
881965 C Overhead 5019 3000 
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BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF NEWFIELD 
PRODUCTION COMPANY FOR AN ORDER 
POOLING ALL INTERESTS IN THREE 
DRILLING UNITS ESTABLISHED BY THE 
BOARD'S ORDERS ENTERED IN CAUSES 
NOS. 131-51 AND 139-90 IN SECTIONS 2 
AND 8, TOWNSHIP 3 SOUTH, RANGE 1 
WEST, AND SECTION 21, TOWNSHIP 3 
SOUTH, RANGE 2 WEST, U.S.M., 
DUCHESNE AND UINTAH COUNTIES, 
UTAH 

NOTICE OF HEARING 

Docket No. 2012-042 
Cause No. 139-99 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, 
will conduct a hearing on WEDNESDAY, DECEMBER 5, 2012, at 9:00 AM, or as soon 
thereafter as possible, in the auditorium of the Department of Natural Resources, 1594 West 
North Temple, Salt Lake City, Utah. 

The hearing will be conducted as a formal administrative adjudication in accordance with 
the rules of the Board as set forth in Utah Administrative Code R641 et seq. and as provided for 
in Utah Code Ann. § 40-6-1 et seq. and Utah Code Ann. § 63G-4-101 through 601. 

The purpose of the hearing will be for the Board to receive testimony and evidence 
regarding a Request for Agency Action that the Board enter an Order: 

1. Pooling all of the interests within three of the sectional drilling units established and/or 
modified by the Board's Orders entered in Causes Nos. 131-51 and 139-90, such drilling units 
comprising all of Sections 2 and 8, Township 3 South, Range 1 West, and Section 21, Township 
3 South, Range 2 West, U.S.M., Duchesne and Uintah Counties, Utah; and 

2. Providing for such other and further relief as may be just and equitable under the 
circumstances. 



Objections to the Request for Agency Action must be filed with the Secretary of the 
Board at the address listed below no later than November 21,2012. A party must file a timely 
written objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the 
State of Utah, or attorneys licensed to practice law in another jurisdiction which meet the rules 
of the Utah State Bar for practicing law before the Utah Courts. 

Persons interested in this matter may participate pursuant to the procedural rules of the 
Board. The Request for Agency Action, and any subsequent pleadings, may be inspected at the 
office of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call 
Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing date. 

DATED this 7th day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 

Board Secretary 
1594 West North Temple, Suite 1210 
Salt Lake City, Utah 84116 
(801) 538-5277 
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CERTIFICATE OF MAILING 

I hereby certify that on this 8th day of November, 2012, I caused a true and correct copy 
ofthe foregoing NOTICE OF HEARING to be served via E-Mail or U.S. Mail, properly 
addressed with postage prepaid, upon each of the following: 

Thomas W. Clawson 
VanCott, Bagley, Cornwall & McCarthy 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Newfield Production Company 
Attention: Laura Smith 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

INTERESTED PARTIES IN SECTION 21, TOWNSHIP 
3 SOUTH, RANGE 2 WEST, U.S.M. 

Ute Indian Tribe of the Uintah and Ouray 
Reservation, Utah 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ute Distribution Corporation 
P.O. Box 190 
Fort Duchesne, Utah 84026 

J. Kay Thome 
5818 Central Drive 
Mukilteo, Washington 98275 

Keyne Thorne 
3010 Bloomington Hills Drive 
St. George, Utah 84790 

Maralyne T. Bone 
1270 East 700 North 
Bountiful, Utah 84010 

Mary C. Stour, Trustee of the Sarah M. Coe 
Trustee of the Sarah M. Coe Trust 
4140 Oceanside Blvd., #159 
Oceanside, California 92056 

Janice Penney 
917 East 8475 South 
Sandy, Utah 84094 

Eric Lee Neilson 
1005 Violet Drive 
Sandy, Utah 84094 

Ashley Higginson 
249 Bernhardt Street 
Albury, NSW, Australia 2640 

LaTina K. Scott 
115 N Warren Street, Ste B 
Winslow, Arizona 86047 
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Nancy Johnson Martin and Robert Lee 
Johnson, Co-Trustees of the Marimon-Johnson 
Family Trust U/D/T dated November 23,2005 
750 Weaver Diary, Rd. #150 
Chapel Hill North Carolina 27514 

Melita K. Guy 
223 Lower Plateau Road 
Bigola, Sydney, Australia 2107 

Flora Scott 
350 S. Main Street 
Salt Lake City, Utah 84101 

Nancy Jones 
1423 C Street 
Eureka, California 95501 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, California 91701 

Thora Fritts 
61691/4 Avenue 
Hanford, California 93230 

Marilyn K. Young 
1271 East 4130 South 
Salt Lake City, Utah 84124 

Rae Jeree Schulte 
2402 Woodlawn Avenue 
Boise, Idaho 83702 

Steven Kenneth HardIe, Agent and Attorney in 
Fact for Daniel H. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Pete HardIe 
10219 S 3200 West 
South Jordan, Utah 84095 

Steven Kenneth HardIe 
1010 N. State Street 
Orem, Utah 84057 

Robert Lee Marimon and Mary Suzanne 
Marimon, Co-Trustees of the Marimon Family 
Trust U/D/T dated April 12, 1990, as amended 
March 6, 1995, January 5, 1998, and 
November 9,2000 
12068 Carole Place NE 
Bainbridge Island, Washington 98110 

Dillman Family, LLC 
2180 E Fort Union Blvd. 
Salt Lake City, Utah 84121 

Joseph Sam 
102 CR 317 
Oxford, Mississippi 38855 

Theodora Jan Cocagne 
1326 E. Castlecrest Dr. 
Visalia, California 93292 

Judy C. Peterson 
Box 178 
Jensen, Utah 84035 

Richard D. Young 
906 American Beauty Drive 
Salt Lake City, Utah 84116 

Clifford R. Hawkswood 
4902 Rumac St. SE 
Olympia, Washington 98513 

Nileen Fullerton 
P.O. Box 416 
Goldendale, Washington 98620 

Steven Kenneth HardIe, Agent and Attorney in 
Fact for Ellen V. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Anita Dickinson 
4780 West Roundtable Circle 
West Valley City, Utah 84120 

Bruce Kent HardIe 
948 Heatherbrook Cir 
South Jordan, Utah 84095 
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Heather Mavandi 
1202 Drayton Ave 
Tustin, California 92780 

Thomas Alan HardIe 
361 Azure Cir 
Draper, Utah 84020 

Scott Hagman and Vickie Mae Hagman 
P.O. Box 1674 
Roosevelt, Utah 84066 

David Felter 
P.O. Box 112 
Myton, Utah 84052 

Veda Marie Collier 
Route 1, Box 246 
Mead, Washington 99021 

Rhoda Francis Clark 
344 Clark Road 
Sundury, Pennsylvania 16061 

Helen Wymer 
410 South Roosevelt Circle 
Roosevelt, Utah 84066 

Bonnie Pierce 
935 East 250 North 11-9 
Roosevelt, Utah 84066 

Dahl Ray Jensen, Trustee of the Dahl Ray and 
Marianne F. Jensen Family Trust dated 
October 6, 1994 
4566 West 5100 South 
Keams, Utah 84118 

M. Dee Felter 
P.O. Box 251 
Roosevelt, Utah 84066 

Milton Gale Larsen and Darlene Larsen, Joint 
Tenants 
3127 South 400 East 
St. George, Utah 84770 

Martin C. HardIe 
12386 Laurel Park 
Draper, Utah 84020 

Duchesne County, a Utah Body Politic 
734 Center St. 
P.O. Box 270 
Duchesne, Utah 84021 

John C. and Lynda Hagman, Joint Tenants 
P.O. Box 124 
Myton, Utah 84052 

James Keith Felter 
P.O. Box 103 
Myton, Utah 84052 

Gala Jan Clark 
Box 113 
Jensen, Utah 84035 

Sandra Lee Clark 
P.O. Box 645 
Wellpinit, Washington 99040 

Dixie Lee Kosec 
P.O. Box312 
Myton, Utah 84052 

Jasper Lee Felter 
762 West 2050 South 
Vernal, Utah 84078 

Unitah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 198: Mercides Pekepovits 
P.O. Box 91066 
Prescott, Arizona 86304 

Carol Felter Henley 
6629B 
Roosevelt, Utah 84066 

Gregory S. Lowe 
5409 Foot Hills Drive 
Berthoud, Colorado 80513 
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Michael Ralph Lowe 
25518 W. Whyman Street 
Buckeye, Arizona 85326 

Jeffrey George Lowe 
1883 20th St. 
Ogden, Utah 84401 

Lillija Dee Lowe 
2560 Buchanan Avenue 
Ogden, Utah 84401 

June L. Richardson 
228 East 1864 South 
Orem, Utah 84058 

Terry L. Scholes 
Route 3 Box 3134 
Roosevelt, Utah 84066 

Rae Ann Scholes Alldredge 
280 East 500 South 
Fillmore, Utah 84631 

Moon Brothers LLC 
2677 North 930 East 
Provo, Utah 84604 

Susan F. Earnest 
5847 S. Stony Brook Way 
Kerns, Utah 84118 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 199: Mo-Go-Ra-Tats 
P.O. Box 91066 
Prescott, Arizona 86304 

Willamae Shavanaux 
P.O. Box 304 
Myton, Utah 84052 

Leroy Amos Diaz 
5535 S. 5180 W. 
Keams, Utah 84118 

Robert Bonnet 
P.O. Box 33714 
Reno, Nevada 89533 

Melinda Jody Lowe 
1035 Banbury Court 
Napa, California 94558 

Gretchen Alta Lowe 
1650 Darling Street 
Ogden, Utah 84403 

Liisa Kerr Lowe 
2334 Leda Lane 
Santa Clara, Utah 84401 

Pauline Poulson 
Box 267 
Rockland, Idaho 83271 

Kendall L. Scholes 
Route 1 Box 1125 
Roosevelt, Utah 84066 

Bennie L. Scholes 
4774 South 3730 West 
Taylorsville, Utah 84118 

Sharon F. Lamb 
6430 S. 790 West 
Salt Lake City, Utah 84123 

Christina S. Wyasket 
P.O. Box 662 
Burley, Idaho 83310 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 561: Poker (Mo-Wits Seah) Jack 
P.O. Box 91066 
Prescott, Arizona 86304 

Paul N. Mascarenas 
P.O. Box 203 
Ft. Duchesne, Utah 84026 

Angela Rose Diaz 
3375 W. 7800 S., Apt. #1421 
West Jordan, Utah 84088 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 
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Estate of Stephen Bonnet 
309 N. Bedell Ave, Apartment 146 
Del Rio, Texas 78840 

Larry Love 
9641 Townsville Circle 
Highlands Ranch, Colorado 80130 

Johnny L. Diaz 
Address Unknown 

Edna J. Lopez 
Address Unknown 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe, Ste 760 
Houston, Texas 77057 

Dallas E. or Martha J. Murray, Joint Tenants 
P.O. Box 96 
Myton, Utah 84052 

Estate of Stephen Bonnet 
11 A E Highway 90 
Del Rio, Texas 78840 

Jerry N. Mascarenas 
Address Unknown 

Jody F. Diaz 
Address Unknown 

Kathleen Smith 
Address Unknown 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S. Garfield Street 
Denver, Colorado 80209 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

INTERESTED PARTIES IN SECTION 8, 
TOWNSHIP 3 SOUTH - RANGE 1 WEST 

Newfield Production Company 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, Colorado 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S Garfield St 
Denver, Colorado 80209-5006 

Teresa Ellen Jenkins 
56540 EI Dorado Drive 
Yucca Valley, California 92284 

International Petroleum, LLC 
4834 S Highland Drive, Suite 200 
Salt Lake City, Utah 84117 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe Ste 760 
Houston, Texas 77057 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, Utah 84078 

Louiza P Jenkins 
6205 Riverside Blvd Apt 125 
Sacramento, California 95831 
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Clifton W Jenkins as Joint Tenant 
4225 N Sego Lily Dr 
Morgan, Utah 84050 

Kathy Jepsen as Joint Tenant 
862 West 1875 South 
Preston, Idaho 83263 

Mark Butterfield as Joint Tenant 
6807 E Cub River Rd 
Preston, Idaho 83263-5709 

Algie Hudson 
2146 Charing Cross Drive 
Lake Havasu, Arizona 86404 

Jaqueline Taylor 
3789 North Extension Road 
Scottsdale, Arizona 85256 

Bradford Keith Luke 
451 W 350 S UNIT B 
SPRINGVILLE UTAH 84663-5827 
[Address updated 11/5/2012] 

Tamara Luke Thayne 
1864 N. 400 E. 
Orem, Utah 84097 

Gerald W Day Living Trust Gerald W & Byron 
C Day, Trustees 
476 So 200 East #1 
St. George, Utah 84770 

NORMA DAY BEESLEY 
476 SOUTH 200 E APT 14 
ST GEORGE UT 84770-3617 
[Address updated 11/05/2012] 

Holly B Hansen 
4967 S. Lacontessa Street 
Salt Lake City, Utah 84117 

Heather Bailey 
2502 E. Elm Street 
Salt Lake City, Utah 84109 

Carol Ann Butterfield as Joint Tenant 
7986 South Coolidge 
Midvale, Utah 84047 

Janalyn Hilton as Joint Tenant 
12122 South 2160 West 
Riverton, Utah 84065 

Wendy B Dewey as Joint Tenant 
395 West Center St 
Midvale, Utah 84047 

Jeffrey B Luke 
RR 4 Box 4210 
Roosevelt, Utah 84066 

Stacy Luke 
2496 East Charros Road 
Sandy, Utah 84092 

Arnold Jackson Luke 
3729 Fowler Avenue 
Ogden, Utah 84403 

Valerie L Taylor 
8600 Blue Maiden Way 
Elk Grove, California 95624 

Dale C and Fern D Gibxon Rev Liv TR Dale C 
and Fern D Gibson Trustees 
145 Buckingham 
Providence, Utah 84332 

Casey R Baird 
1079 Vine Street 
Murray, Utah 84121 

Gary J Baird 
6101 North Vermont Avenue 
Oklahoma City, Oklahoma 73112 

Marilyn Y Hoff 
5914 Twilight Circle 
Keams, Utah 84118-4622 
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Sweet Family Partnership 
2459 E 400 N 
Saint Anthony, Idaho 83445 

Dillman Family LLC 
3206 Old Mill Circle 
Cottonwood Heights, Utah 84121 

Ardith Atwood AKA Ardith M Abegglen 
3426 W 1550 N 
Vernal, Utah 84078 

Metta T Barnes 
clo Bob Quinn 
47 East 1975 North 
Centerville, Utah 84014 

Larae M Perry 
3074 West 200 North 
Vernal, Utah 84078 

Vernon James Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Jared Shane Edwards 
PO Box 216 
Roosevelt, Utah 84066 

Greg Morrill 
8275 W Montana St 
Rathdrum, Idaho 83858 

Tonja Curtis AKA Tonya A Neal 
PO Box 312 
Jensen, Utah 84035 

Eleanor Breitenstein 
1542 Bums 
Ridge Crest, California 93555 

Burton Johnson 
4000 Jupiter Dr 
Salt Lake City, Utah 84109 

Tamara Gray as Joint Tenant 
5293 North 6150 West 
Roosevelt, Utah 84066 

Sharon J Mortensen Family Trust R Keith & 
Sharon J Mortensen, Trustees 
Route 2, Box 2052 
Roosevelt, Utah 84066-9204 

Tamilyn Young 
4098 W Teton Estates Dr 
WestJordan, Utah 84088 

Ilene M Mellin AKA Ilene Oldson 
38171 Mica Ave 
North Branch, MN 55056 

Julie Beth Farnsworth AKA Julie Beth 
Edwards 
RRI Box 1034-F 
Roosevelt, Utah 84066 

Janis Marcia Bailey AKA Janis Marcia 
Edwards 
1248 North 3620 West 
Vernal, Utah 84078 
Lynette M Wingert 
9443 South Sid Circle 
South Jordan, Utah 84095 

Max D Morrill 
2101 West 11970 South 
Riverton, Utah 84065 

Brent D Morrill 
10609 North 5400 West 
Highland, Utah 84003 

Rowland & Margaret Merrill Estates Craig and 
Wilmer Merrill, PRS 
4278 West Oakview 
Alpine, Utah 84004 

STANLEY JOHNSON 
1580 SOUTH 460 EAST 
VERNAL UTAH 84078-4454 
[Address updated 11/05/2012] 
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Vernon Lavon Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Percy Stewart 
210 South 500 West 
Roosevelt, Utah 84066 

Mark Stewart 
PO Box 323 
Roosevelt, Utah 84066 

Mark L Oberhansley Trust DTD 4117/87 Fern 
B Oberhansly SUCC TTEE 
HC 66 Box 45 
Neola, Utah 84053 

Cindy Downward 
6286 S Hastings Cir 
Taylorsville, Utah 84129-6119 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, Idaho 83401 

Leroy Smalley 
PO Box 1191 
Roosevelt, Utah 84066 

Carma Allred 
Route 2, Box 2726 
Roosevelt, Utah 84066 

Larue Green 
7743 Jacinto Dr 
Elko, Nevada 89801 

Margie Louise Edwards Nelson 
45 N 750 E 
Kaysville, Utah 84037-2154 

Donnell G Brokaw and Doralda W Brokaw 
Life Estate 
4220 S 1000 W 
Roosevelt, Utah 84066 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, Utah 84118 

Crest Resources Inc. 
Unlocatable 

INTERESTED PARTIES IN SECTION 2, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST 

Heirs of Allotment No 687 MUNC 13 
Sarah Colorow Mountain 
c/o Bureau ofIndian Affairs 
PO Box 190 
Ft. Duchesne, Utah 84026 

Sandra Carol Swaffar 
PO Box 186 
Mabelvale, Arizona 72103 

Steven Ray Rumel 
600 South 298 Street 
Federal Way, WA 98002 

Heirs of Allotment No 687 MUNC 259-A and 
259-B Pete Wyasket 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, UT 84026 

BEVERLY RUMEL MCDANIELS 
1135 E PROMONTORY WAY APT 0204 
SANDY UT 84094-2755 
[Address updated 11/5/2012] 

DILLMAN F AMIL Y LLC 
C/O RAY E DILLMAN 
3206 E OLD MILL CIR 
SALT LAKE CITY UT 84121-6916 
[Address updated 11/5/2012] 
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Rebecca Murray 
25S100E 
Roosevelt, Utah 84066 

Gayla Griswold 
815 2nd Ave W 
Williston, ND 58801 

Lana Kreiger Bonnet 
341 W600N 
Vernal, Utah 84078 

Geannie Berg 
812 Maple Street 
Rock Springs, WY 82901 

JORDAN TRUE MURRAY 
C/O NATALIE JO MURRAY 
361 EAST 1220 SOUTH 
VERNAL UT 84078-4458 
[Address updated 11/05/2012J 

Peggy Lindsay 
c/o Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Marilyn Merrell 
2563 East 2500 South 
Vernal, Utah 84078 

Roy-co, a Utah LP 
2005 S 300 W 
Salt Lake City, UT 84115 

Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 860 
Houston, TX 77057 

Heirs of John Pekros 
Unknown 

Douglas Ray Murray 
1515 East 4000 S 
Vernal, Utah 84078 

Marilyn Baker 
498 N 1 st West 
Rigby, ID 83442 

Kathryn Roberts 
445 W Lagoon 
Roosevelt, Utah 84066 

Penny Stepper 
PO Box 3513 
Butte, MT 59702 

Patricia W Todd 
1952 South 700 East 
Bountiful, Utah 84010 

Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Ruth Erickson 
7591 Coronado Dr 
Guena Park, CA 90261 

Gundi B Hays 
2139 Cumberland Drive 
Salt Lake City, Utah 84124 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORRI, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Sandra Mugleston Meadows Owens, Trustee of 
the Sheridan L Owens Trust dated 12/18/01 
1828 Holladay Farm Lane 
Salt Lake City, Utah 84117 
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John Wills 
998 W North Myton Bench Rd #121 
Roosevelt, Utah 84066 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Jason A Riley and Lora L Riley 
Rt 2 Box 2412 
Ballard, UT 84066 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Bill Barrett Corporation 
1099 18th Street, Suite 2300 
Denver, CO 80202 

12 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy ofthe foregoing NOTICE OF 
HEARING for Docket No. 2012-042, Cause No. 139-99 to be PUBLISHED in the following 
newspapers on the following days: 

November 11,2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 

November 13, 2012: 
Uintah Basin Standard, a newspaper of general circulation in Duchesne, and 
Uintah Counties. 

November 14, 2012: 
Vernal Express, a newspaper of general circulation in Daggett, and Uintah 
Counties. 
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CLARK B ALLRED - 0055 
BRAD D. BROTHERSON - 10914 
ALLRED, BROTHERSON & HARRINGTON, P.C. 
Attorneys for Robert Bonnet, Gary Bonnet 
and Larry Love 
72 North 300 East (123-14) 
Roosevelt, Utah 84066 
Telephone: (435) 722-3928 

F I LED 
Nova 0 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS, AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF NEWFIELD ) 
PRODUCTION COMPANY FOR AN ORDER ) 
POOLING ALL INTERESTS IN THREE ) 
DRILLING UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN CAUSES ) 
NOS. 131-51, AND 139-90 IN SECTIONS ) 
2 AND 8, TOWNSHIP 3 SOUTH, RANGE 1 ) 
WEST, AND SECTION 21, TOWNSHIP ) 
3 SOUTH, RANGE 2 WEST, USM, ) 
DUCHESNE AND UINTAH COUNTIES, UTAH ) 

RESPONSE and OBJECTION 
TO NOTICE OF 
AGENCY ACTION 

Docket No. 2012-042 
Cause No. 139-99 

Robert Bonnet, Gary Bonnet and Larry Love, by and through 

their attorneys, Allred, Brotherson & Harrington, P.C., hereby file 

the following Response and Objection to Notice of Agency Action. 

In response to the specific allegations of the Notice of 

Agency Action, Robert Bonnet, Gary Bonnet and Larry Love state as 

follows: 

1. Admit paragraph 1. 



2. Admit paragraph 2. 

3. Admit paragraph 3. 

4. Admit paragraph 4. 

5. Admit paragraph 5 and allege that these responding 

parties own an interest in the mineral rights within the Subject 

Lands. 

6. These responding parties lack sufficient information to 

admit or deny paragraph 6, and, therefore, deny the same. 

7. These responding parties lack sufficient information to 

admit or deny paragraph 7, and, therefore, deny the same. 

8. Admit paragraph 8. 

9. These responding parties lack sufficient information to 

admit or deny paragraph 9, and, therefore, deny paragraph 9. Allege 

that these responding parties desire to be consenting working 

interest owners and have requested from Newfield documentation and 

information regarding their share of the expenses, documentation 

regarding those expenses, and information regarding production of 

the wells so that an informed decision may be made and financing 

obtained. That information has not yet been provided by Newfield. 

10. These responding parties lack sufficient information to 

admit or deny paragraph 10, and, therefore, deny paragraph 10. 
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Allege that these responding parties desire to be consenting 

working interest owners and have requested from Newfield 

documentation and information regarding their share of the 

expenses, documentation regarding those expenses, and information 

regarding production of the wells so that an informed decision may 

be made and financing obtained. That information has not yet been 

provided by Newfield. 

11. These responding parties lack sufficient information to 

admit or deny paragraph 11, and, therefore, deny paragraph 11. 

12. These responding parties admit that Newfield is 

requesting forced pooling, deny that that relief should be granted 

as to these responding parties, but rather Newfield should be 

ordered to provide information and documentation to these parties 

to allow them to make an informed decision and to obtain financing 

and become Consenting Owners. These responding parties further 

deny that any penalties should be assessed. Deny that the relief 

requested for Non-Consenting Owners should be granted as to these 

responding parties. 

13. These responding parties lack sufficient information to 

admit or deny paragraph 13, and, therefore, deny paragraph 13. 
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14. These responding parties lack sufficient information to 

admit or deny paragraph 14, and, therefore, deny paragraph 14. 

DATED this ~ day of November, 2012. 

and 

HARRINGTON, P.C. 
Bonnet, Gary Bonnet 

BYJl~d~~ 
ad D. Br son 

4 



MAILING CERTIFICATE 

I, Cheree Brotherson, am employed by the office of ALLRED, 

BROTHERSON & HARRINGTON, P. C. attorneys for ROBERT C. BONNET, GARY 

A. BONNET, and LARRY LOVE~ herein and hereby certify that I served 

the attached RESPONSE and OBJECTION TO NOTICE OF AGENCY ACTION, on 

Assistant Attorney General, State of Utah, by placing a true and 

correct copy thereon in an envelope addressed to: 

THOMAS W. CLAWSON 
ATTORNEY AT LAW 
36 SOUTH STATE STREET, SUITE 1900 
SALT LAKE CITY, UTAH 84111 

STEVEN F. ALDER 
ASSISTANT ATTORNEY GENERAL 
1594 WEST NORTH TEMPLE, STE #300 
SALT LAKE CITY, UTAH 84118 

MICHAEL S. JOHNSON 
ASSISTANT ATTORNEY GENERAL 
1594 WEST NORTH TEMPLE, STE #300 
SALT LAKE CITY, UTAH 84118 

and deposited the same, sealed, with first class postage prepaid 

thereon, in the United States mail at Roosevelt, Utah, on the ICJ 
day of November, 2012. 

Cheree Brotherson 



F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

NOV 28 2012 
SECRETARY, BOARD OF 

OIL, GAS I MrNING 
STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

SUPPLEMENTAL 
CERTIFICATE OF SERVICE 

Docket No. 2012-042 
Cause No. 139-99 

NEWFIELD PRODUCTION COMPANY, by and through its undersigned attorneys, 

hereby respectfully files the above-captioned Supplemental Certificate of Service, in part to notify 

the Board of Oil, Gas and Mining of changes to the names and addresses recently provided by 

Newfield Production Company of persons who may have a direct interest in the Request for Agency 

Action filed with the Board on October 15,2012, in the above-referenced Cause. 

Address Change: 

Robert Lee Marimon, Trustee of The 
Marimon Family Trust 
100 Timber Ridge Way NW, #4108 
Issaquah, W A 98027 



I hereby certify that on November 28,2012, I caused a true and correct copy ofthe 

foregoing Request for Agency Action to be mailed, via U.S. Mail, postage prepaid, to the 

following persons: 

Larue Green 
293 Ryndon, Unit #5 
Elko, NV 89801 

John Wills 
998 N Hwy 121 
Roosevelt, UT 84066 

Veda Marie Collier 
30404 N. Short Road 
Deer Park, W A 99006 

Milton Gale Larsen and 
Darlene Larsen 
317 South 400 East 
St. George, UT 84770 

Uintah and Ouray Agency, Heirs of 
Allotment No. 687 UNC 199: 
Mo-Go-Ra-Tats 
988 South 7500 East 
Fort Duchesne, UT 84026 

Bonnie Pierce 
935 East 250 North 111-9 
Roosevelt, UT 84066 

Mary C. Stour, Trustee of the 
Sarah M. Coe Trust 
2914 Luana Drive 
Oceanside, CA 92056 

Tamilyn Young 
5720 West Plow #6401 
Herriman, UT 84064 

Nileen Fullerton 
516S.2nd St. 
Yakima, WA 98901 

Uintah and Ouray Agency, Heirs of 
Allotment No. 687 UNC 198: Mercides 
Pekepovits 
988 South 7500 East 
Fort Duchesne, UT 84026 

Uintah and Ouray Agency, Heirs of 
Allotment No. 687 UNC 561: Poker (Mo
Wits Seah) Jack 
988 South 7500 East 
Fort Duchesne, UT 84026 

Flora Scott 
756-1 North State Highway 149 
Valparaiso, IN 46385 

I hereby certify that on November 1,2012, I caused a true and correct copy of the 

foregoing Request for Agency Action to bemailed.viaU.S.Mail. postage prepaid, to the 

following persons: 

Jerry N. Mascarenas 
175 North 100 West 
Tooele, UT 84074 

Johnny L. Diaz 
420 E. 700 S. 
Roosevelt, UT 84066 
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Jody F. Diaz 
5191 Silvertip Dr. 
Kearns, UT 84118 

4845-7299-5858, v. I 

Edna J. Lopez 
5535 South 5180 West 
Kearns, UT 84118 

VAN COTT, BAGLEY, CORNWALL & MCCARTHY 

~~~ 
Attorneys for Petitioner 
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36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
Telephone (801) 532-3333 









F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEC 0 3 2012 
SECRETARY, BOARD OF 

OIL, GAS & MlNING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

JOINT MOTION 
TO CONTINUE PORTION OF 

HEARING 

Docket No. 2012-042 
Cause No. 139-99 

NEWFIELD PRODUCTION COMPANY, Petitioner, and ROBERT BONNET, 

GARY BONNET, and LARRY LOVE, Objectors, by and through their undersigned attorneys, 

jointly petition the Board of Oil, Gas and Mining for an order continuing the portion of the hearing 

in this Cause involving the pooling of the interests in the drilling unit encompassing Section 21, 

Township 3 South, Range 2 West, U.S.M., from the Board's regularly scheduled December 5, 2012 

hearing to the Board's January 23,2013 regularly scheduled hearing. The above-referenced parties 

are negotiating the terms of a voluntary pooling agreement. The continuance is required to allow 

the parties to complete their negotiations. A proposed form of Order Continuing Portion of Hearing 

is attached hereto. 

Dated this 3rd day of December, 2012. 



VAN COTT, BAGLEY, CORNWALL & McCARTHY 

omas W. Clawson 
Attorneys for Petitioner 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
Telephone: (801) 532-3333 

ALLRED, BROTHERSON & HARRINGTON, P.e. 

By __________________________ __ 

Clark B. Allred 
Brad D. Brotherson 
Attorneys for Robert Bonnet, Gary Bonnet, 

and Larry Love 
72 North 300 East (123-14) 
Roosevelt, Utah 84066 
Telephone: (435) 722-3928 
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VAN corr, BAGLEY, CORNWALL & McCARTHY 

By=-__ ~~ ________________ __ 
Thomas W. Clawson 
Attorneys for Petitioner 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 
Telephone: (801) 532-3333 

By 
C~l-~~k~~~~~~~~~~~ 

Brad D. rotherson 
Attorneys for Robert Bonnet, Gary Bonnet, 

and Larry Love 
72 North 300 East (123-14) 
Roosevelt, Utah 84066 
Telephone: (435) 722-3928 
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CERTIFICA TE OF MAILING 

I hereby certify that on this 3rd day of December, 2012, I caused a true and correct copy 

of the foregoing Motion to Continue Portion of Hearing to be served via U.S. Mail, properly 

addressed with postage prepaid, upon each of the following: 

Steven F. Alder 
Assistant Attorney General 
Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
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Michael S . Johnson 
Assistant Attorney General 
Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 



BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

ORDER CONTINUING 
PORTION OF HEARING 

Docket No. 2012-042 
Cause No. 139-99 

The Board of Oil, Gas and Mining (the "Board") having fully considered Newfield 

Production Company's and Robert Bonnet's, Gary Bonnet's, and Larry Love's Joint Motion to 

Continue Portion of Hearing (the "Motion") and the grounds and reasons provided therefore, and 

good cause appearing, hereby enters its Order granting the Motion as follows: 

1. The hearing on that portion of Newfield Production Company's Request for 

Agency Action in this Cause involving the pooling ofthe interests in Section 21, Township 3 South, 

Range 2 West, U.S.M., is continued from the Board's regularly scheduled December 5, 2012 

hearing to the Board's January 23, 2013 regularly scheduled hearing. 

For all purposes, the Chairman's signature on a faxed copy of this Order shall be 

deemed the equivalent of a signed original. 



Issued this __ day of December, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 

James T. Jensen, Chairman 

4824-9937-4354, v. I 



BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 

F I LED 
DEC 0 3 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 

ORDER CONTINUING 
PORTION OF HEARING 

FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-51 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND UINTAH COUNTIES, UTAH ) 

Docket No. 2012-042 
Cause No. 139-99 

The Board of Oil, Gas and Mining (the "Board") having fully considered Newfield 

Production Company's and Robert Bonnet's, Gary Bonnet's, and Larry Love's Joint Motion to 

Continue Portion of Hearing (the "Motion") and the grounds and reasons provided therefore, and 

good cause appearing, hereby enters its Order granting the Motion as follows: 

1. The hearing on that portion of Newfield Production Company's Request for 

Agency Action in this Cause involving the pooling of the interests in Section 21, Township 3 South, 

Range 2 West, U.S.M., is continued from the Board's regularly scheduled December 5, 2012 

hearing to the Board's January 23,2013 regularly scheduled hearing. 

For all purposes, the Chairman's signature on a faxed copy of this Order shall be 

deemed the equivalent of a signed original. 



?tl 
lssued this __ day of December, 2012. 

STATE Or-UTAH 
BOARD OF OIL, GAS AND NUNING 

·1:'Z4-9937-435-1. \, 1 



CERTIFICATE OF MAILING 

I hereby certify that on this 4th day of December, 2012, I caused a true and correct copy 
of the foregoing ORDER CONTINUING PORTION OF HEARING to be served via E-Mail 
or U.S. Mail, properly addressed with postage prepaid, upon each of the following: 

Thomas W. Clawson 
Van Cott, Bagley, Cornwall & McCarthy 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Newfield Production Company 
Attention: Laura Smith 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

INTERESTED PARTIES IN SECTION 21, TOWNSHIP 
3 SOUTH, RANGE 2 WEST, U.S.M. 

Ute Indian Tribe of the Uintah and Ouray 
Reservation, Utah 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ute Distribution Corporation 
P.O. Box 190 
Fort Duchesne, Utah 84026 

J. Kay Thorne 
5818 Central Drive 
Mukilteo, Washington 98275 

Keyne Thorne 
3010 Bloomington Hills Drive 
St. George, Utah 84790 

Maralyne T. Bone 
1270 East 700 North 
Bountiful, Utah 840 I 0 

Mary C. StoUT, Trustee of the Sarah M. Coe 
Trustee of the Sarah M. Coe Trust 
4140 Oceanside Blvd., # 159 
Oceanside, California 92056 
[Undeliverable] 

Janice Penney 
917 East 8475 South 
Sandy, Utah 84094 

Eric Lee Neilson 
1005 Violet Drive 
Sandy, Utah 84094 

Ashley Higginson 
249 Bernhardt Street 
Albury, NSW, Australia 2640 

LaTina K. Scott 
115 N Warren Street, Ste B 
Winslow, Arizona 86047 
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Nancy Johnson Martin and Robert Lee 
Johnson, Co-Trustees of the Marimon-Johnson 
Family Trust UIDIT dated November 23, 2005 
750 Weaver Diary, Rd. #150 
Chapel Hill North Carolina 27514 

Melita K. Guy 
223 Lower Plateau Road 
Bigola, Sydney, Australia 2107 

Flora Scott 
350 S. Main Street 
Salt Lake City, Utah 84101 
{Undeliverable] 

Nancy Jones 
1423 C Street 
Eureka, California 9550 I 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, California 91701 

Thora Fritts 
6169114 Avenue 
Hanford, California 93230 
{U ndeliverable] 

Marilyn K. Young 
1271 East 4130 South 
Salt Lake City, Utah 84124 

Rae Jeree Schulte 
2402 Woodlawn A venue 
Boise, Idaho 83702 

Steven Kenneth HardIe, Agent and Attorney in 
Fact for Daniel H. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Pete HardIe 
10219 S 3200 West 
South Jordan, Utah 84095 

Robert Lee Marimon and Mary Suzanne 
Marimon, Co-Trustees of the Marimon Family 
Trust UIDIT dated April 12, 1990, as amended 
March 6, 1995, January 5, 1998, and 
November 9, 2000 
100 Timber Ridge Way NW Unit 4108 
ISSAQUAH WA 98027-2947 
[Address updated 11/14/2012] 

Dillman Family, LLC 
2180 E Fort Union Blvd. 
Salt Lake City, Utah 84121 

Joseph Sam 
102 CR 317 
Oxford, Mississippi 38855 

Theodora Jan Cocagne 
1326 E. Castlecrest Dr. 
Visalia, California 93292 

Judy C. Peterson 
Box 178 
Jensen, Utah 84035 

Richard D. Young 
906 American Beauty Drive 
Salt Lake City, Utah 84116 

Clifford R. Hawkswood 
4902 Rumac St. SE 
Olympia, Washington 98513 

Nileen Fullerton 
P.O. Box 416 
Goldendale, Washington 98620 
[Undeliverable] 

Steven Kenneth Hardie, Agent and Attorney in 
Fact for Ellen V. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Anita Dickinson 
4780 West Roundtable Circle 
West Valley City, Utah 84120 
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Steven Kenneth HardIe 
1010 N. State Street 
Orem, Utah 84057 

Heather Mavandi 
1202 Drayton Ave 
Tustin, California 92780 

Thomas Alan HardIe 
361 Azure Cir 
Draper, Utah 84020 

Scott Hagman and Vickie Mae Hagman 
P.O. Box 1674 
Roosevelt, Utah 84066 

David Felter 
P.O. Box 112 
Myton, Utah 84052 

Veda Marie Collier 
Route 1, Box 246 
Mead, Washington 99021 
[Undeliverable] 

Rhoda Francis Clark 
344 Clark Road 
Sundury, Pennsylvania 16061 

Helen Wymer 
410 South Roosevelt Circle 
Roosevelt, Utah 84066 

Bonnie Pierce 
935 East 250 North 11-9 
Roosevelt, Utah 84066 
[Undeliverable] 

Dahl Ray Jensen, Trustee of the Dahl Ray and 
Marianne F. Jensen Family Trust dated 
October 6, 1994 
4566 West 5100 South 
Kearns, Utah 84118 

M. Dee Felter 
P.O. Box251 
Roosevelt, Utah 84066 

Bruce Kent HardIe 
948 Heatherbrook Cir 
South Jordan, Utah 84095 

Martin C. HardIe 
12386 Laurel Park 
Draper, Utah 84020 

Duchesne County, a Utah Body Politic 
734 Center St. 
P.O. Box 270 
Duchesne, Utah 84021 

John C. and Lynda Hagman, Joint Tenants 
P.O. Box 124 
Myton, Utah 84052 

James Keith Felter 
P.O. Box 103 
Myton, Utah 84052 

Gala Jan Clark 
Box 113 
Jensen, Utah 84035 
[Undeliverable] 

Sandra Lee Clark 
P.O. Box 645 
Wellpinit, Washington 99040 

Dixie Lee Kosec 
P.O. Box 312 
Myton, Utah 84052 

Jasper Lee Felter 
762 West 2050 South 
Vernal, Utah 84078 

Unitah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 198: Mercides Pekepovits 
P.O. Box 91066 
Prescott, Arizona 86304 
[Undeliverable] 

Carol Felter Henley 
6629B 
Roosevelt, Utah 84066 
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Milton Gale Larsen and Darlene Larsen, Joint 
Tenants 
3127 South 400 East 
St. George, Utah 84770 

Michael Ralph Lowe 
25518 W. Whyman Street 
Buckeye, Arizona 85326 

Jeffrey George Lowe 
3407 Big Piney Drive 
Eden, Utah 84310-9568 
[Address updated 11/14/2012] 

Lillija Dee Lowe 
2560 Buchanan Avenue 
Ogden, Utah 84401 

June L. Richardson 
228 East 1864 South 
Orem, Utah 84058 

Terry L. Scholes 
Route 3 Box 3134 
Roosevelt, Utah 84066 

Rae Ann Scholes Alldredge 
280 East 500 South 
Fillmore, Utah 84631 

Moon Brothers LLC 
2677 North 930 East 
Provo, Utah 84604 

Susan F. Earnest 
5847 S. Stony Brook Way 
Kerns, Utah 84118 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 199: Mo-Go-Ra-Tats 
P.O. Box 91066 
Prescott, Arizona 86304 
[Undeliverable] 

Willamae Shavanaux 
P.O. Box 304 
Myton, Utah 84052 

Gregory S. Lowe 
5409 Foot Hills Drive 
Berthoud, Colorado 80513 

Melinda Jody Lowe 
1035 Banbury Court 
Napa, California 94558 

Gretchen Alta Lowe 
1650 Darling Street 
Ogden, Utah 84403 

Liisa Kerr Lowe 
2334 Leda Lane 
Santa Clara, Utah 84401 

Pauline Poulson 
Box 267 
Rockland, Idaho 83271 
[Undeliverable] 

Kendall L. Scholes 
Route 1 Box 1125 
Roosevelt, Utah 84066 

Bennie L. Scholes 
4774 South 3730 West 
Taylorsville, Utah 84118 

Sharon F. Lamb 
6430 S. 790 West 
Salt Lake City, Utah 84123 

Christina S. Wyasket 
P.O. Box 662 
Burley, Idaho 83310 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 561: Poker (Mo-Wits Seah) Jack 
P.O. Box 91066 
Prescott, Arizona 86304 
[Undeliverable] 

Paul N. Mascarenas 
P.O. Box 203 
Ft. Duchesne, Utah 84026 

6 



Leroy Amos Diaz 
5535 S. 5180 W. 
Kearns, Utah 84118 

Robert Bonnet 
P.O. Box 33714 
Reno, Nevada 89533 

Estate of Stephen Bonnet 
309 N. Bedell Ave, Apartment 146 
Del Rio, Texas 78840 

Larry Love 
9641 Townsville Circle 
Highlands Ranch, Colorado 80130 

Johnny L. Diaz 
Address Unknown 

Edna J. Lopez 
Address Unknown 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe, Ste 760 
Houston, Texas 77057 

Dallas E. or Martha J. Murray, Joint Tenants 
P.O. Box 96 
Myton, Utah 84052 

Angela Rose Diaz 
3375 W. 7800 S., Apt. #1421 
West Jordan, Utah 84088 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Estate of Stephen Bonnet 
IlA E Highway 90 
Del Rio, Texas 78840 

Jerry N. Mascarenas 
Address Unknown 

Jody F. Diaz 
Address Unknown 

Kathleen Smith 
Address Unknown 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S. Garfield Street 
Denver, Colorado 80209 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

INTERESTED PARTIES IN SECTION 8, 
TOWNSHIP 3 SOUTH - RANGE 1 WEST 

Newfield Production Company 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, Colorado 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

International Petroleum, LLC 
4834 S Highland Drive, Suite 200 
Salt Lake City, Utah 84117 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe Ste 760 
Houston, Texas 77057 
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Keystone Oil and Gas LLC 
950 S Garfield St 
Denver, Colorado 80209-5006 

Teresa Ellen Jenkins 
56540 El Dorado Drive 
Yucca Valley, California 92284 

Clifton W Jenkins as Joint Tenant 
4225 N Sego Lily Dr 
Morgan, Utah 84050 

Kathy Jepsen as Joint Tenant 
862 West 1875 South 
Preston, Idaho 83263 

Mark Butterfield as Joint Tenant 
6807 E Cub River Rd 
Preston, Idaho 83263-5709 

Algie Hudson 
2146 Charing Cross Drive 
Lake Havasu, Arizona 86404 

Jaqueline Taylor 
3789 North Extension Road 
Scottsdale, Arizona 85256 

Bradford Keith Luke 
451 W 350 S UNIT B 
SPRINGVILLE UTAH 84663-5827 
[Address updated 11/5/2012] 

Tamara Luke Thayne 
1864 N. 400 E. 
Orem, Utah 84097 

Gerald W Day Living Trust Gerald W & Byron 
C Day, Trustees 
476 So 200 East #1 
St. George, Utah 84770 

NORMA DAY BEESLEY 
476 SOUTH 200 E APT 14 
ST GEORGE UT 84770-3617 
[Address updated 11/05/2012] 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, Utah 84078 

Louiza P Jenkins 
6205 Riverside Blvd Apt 125 
Sacramento, California 95831 

Carol Ann Butterfield as Joint Tenant 
7986 South Coolidge 
Midvale, Utah 84047 

Janalyn Hilton as Joint Tenant 
12122 South 2160 West 
Riverton, Utah 84065 

Wendy B Dewey as Joint Tenant 
395 West Center St 
Midvale, Utah 84047 

Jeffrey B Luke 
RR 4 Box 4210 
Roosevelt, Utah 84066 

Stacy Luke 
2496 East Charros Road 
Sandy, Utah 84092 

Arnold Jackson Luke 
3729 Fowler Avenue 
Ogden, Utah 84403 

Valerie L Taylor 
8600 Blue Maiden Way 
Elk Grove, California 95624 

Dale C and Fern D Gibxon Rev Liv TR Dale C 
and Fern D Gibson Trustees 
145 Buckingham 
Providence, Utah 84332 

Casey R Baird 
1079 Vine Street 
Murray, Utah 84121 
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Holly B Hansen 
4967 S. Lacontessa Street 
Salt Lake City, Utah 84117 

Heather Bailey 
2502 E. Elm Street 
Salt Lake City, Utah 84109 

Sweet Family Partnership 
2459 E 400 N 
Saint Anthony, Idaho 83445 

Dillman Family LLC 
3206 Old Mill Circle 
Cottonwood Heights, Utah 84121 

Ardith Atwood AKA Ardith M Abegglen 
3426 W 1550 N 
Vernal, Utah 84078 

Metta T Barnes 
clo Bob Quinn 
47 East 1975 North 
Centerville, Utah 84014 

Larae M Perry 
3074 West 200 North 
Vernal, Utah 84078 

Vernon James Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Jared Shane Edwards 
PO Box 216 
Roosevelt, Utah 84066 

Greg Morrill 
1431 Crosby Road 
Cleveland, MS 38732-9770 
[Address updated 11/14/2012] 

Tonja Curtis AKA Tonya A Neal 
PO Box 312 
Jensen, Utah 84035 

Gary J Baird 
6101 North Vermont Avenue 
Oklahoma City, Oklahoma 731 12 

Marilyn Y Hoff 
5914 Twilight Circle 
Kearns, Utah 84118-4622 

Tamara Gray as Joint Tenant 
5293 North 6150 West 
Roosevelt, Utah 84066 

Sharon J Mortensen Family Trust R Keith & 
Sharon J Mortensen, Trustees 
Route 2, Box 2052 
Roosevelt, Utah 84066-9204 

Tamilyn Young 
4098 W Teton Estates Dr 
WestJordan, Utah 84088 
[U ndeliverable] 

Ilene M Mellin AKA Ilene Oldson 
38171 Mica Ave 
North Branch, MN 55056 

Julie Beth Farnsworth AKA Julie Beth 
Edwards 
RRI Box 1034-F 
Roosevelt, Utah 84066 

Janis Marcia Bailey AKA Janis Marcia 
Edwards 
1248 North 3620 West 
Vernal, Utah 84078 

Lynette M Wingert 
9443 South Sid Circle 
South Jordan, Utah 84095 

Max D Morrill 
2101 West 11970 South 
Riverton, Utah 84065 

Brent D Morrill 
10609 North 5400 West 
Highland, Utah 84003 
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Eleanor Breitenstein 
1542 Burns 
Ridge Crest, California 93555 

Burton Johnson 
4000 Jupiter Dr 
Salt Lake City, Utah 84109 

Vernon Lavon Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Percy Stewart 
210 South 500 West 
Roosevelt, Utah 84066 

Mark Stewart 
PO Box 323 
Roosevelt, Utah 84066 

Mark L Oberhansley Trust DTD 4117/87 Fern 
B Oberhansly SUCC TTEE 
HC 66 Box 45 
Neola, Utah 84053 

Cindy Downward 
6286 S Hastings Cir 
Taylorsville, Utah 84129-6119 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, Idaho 83401 

Leroy Smalley 
PO Box 1191 
Roosevelt, Utah 84066 

Rowland & Margaret Merrill Estates Craig and 
Wilmer Merrill, PRS 
4278 West Oakview 
Alpine, Utah 84004 

STANLEY JOHNSON 
1580 SOUTH 460 EAST 
VERNAL UTAH 84078-4454 
[Address updated 11/05/2012J 

Carma Allred 
Route 2, Box 2726 
Roosevelt, Utah 84066 

Larue Green 
7743 Jacinto Dr 
Elko, Nevada 89801 
[UnknownJ 

Margie Louise Edwards Nelson 
45 N 750 E 
Kaysville, Utah 84037-2154 

Donnell G Brokaw and Doralda W Brokaw 
Life Estate 
4220 S 1000 W 
Roosevelt, Utah 84066 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, Utah 84118 

Crest Resources Inc. 
Unlocatable 

INTERESTED PARTIES IN SECTION 2, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST 

Heirs of Allotment No 687 MUNC 13 
Sarah Colorow Mountain 
c/o Bureau ofIndian Affairs 
PO Box 190 
Ft. Duchesne, Utah 84026 

Heirs of Allotment No 687 MUNC 259-A and 
259-B Pete Wyasket 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, UT 84026 
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Sandra Carol Swaffar 
PO Box 186 
Mabelvale, Arizona 72103 

Steven Ray Rumel 
600 South 298 Street 
Federal Way, WA 98002 

Rebecca Murray 
25 S 100 E 
Roosevelt, Utah 84066 

Gayla Griswold 
815 2nd Ave W 
Williston, ND 58801 

Lana Kreiger Bonnet 
341 W 600N 
Vernal, Utah 84078 
[Undeliverable] 

Geannie Berg 
812 Maple Street 
Rock Springs, WY 82901 

JORDAN TRUE MURRAY 
C/O NATALIE JO MURRAY 
361 EAST 1220 SOUTH 
VERNAL UT 84078-4458 
[Address updated 11/05/2012] 

Peggy Lindsay 
c/o Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Marilyn Merrell 
2563 East 2500 South 
Vernal, Utah 84078 

Roy-co, a Utah LP 
2005 S 300 W 
Salt Lake City, UT 84115 

BEVERLY RUMEL MCDANIELS 
1135 E PROMONTORY WAY APT D204 
SANDY UT 84094-2755 
[Address updated 11/5/2012] 

DILLMAN FAMILY LLC 
C/O RAY E DILLMAN 
3206 E OLD MILL CIR 
SALT LAKE CITY UT 84121-6916 
[Address updated 11/5/2012] 

Douglas Ray Murray 
1515 East 4000 S 
Vernal, Utah 84078 

Marilyn Baker 
498 N 1st West 
Rigby, ID 83442 
[Undeliverable] 

Kathryn Roberts 
445 WLagoon 
Roosevelt, Utah 84066 

Penny Stepper 
PO Box 3513 
Butte, MT 59702 
[Undeliverable] 

Patricia W Todd 
1952 South 700 East 
Bountiful, Utah 84010 

Joyce Eldredge 
Route 2 Box 23 16 
Roosevelt, Utah 84066 

Ruth Erickson 
7591 Coronado Dr 
Guena Park, CA 90261 

Gundi B Hays 
2139 Cumberland Drive 
Salt Lake City, Utah 84124 
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Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 860 
Houston, TX 77057 

Heirs of John Pekros 
Unknown 

John Wills 
998 W North Myton Bench Rd #121 
Roosevelt, Utah 84066 
[Undeliverable] 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Jason A Riley and Lora L Riley 
Rt 2 Box 2412 
Ballard, UT 84066 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORRI, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Sandra Mugleston Meadows Owens, Trustee of 
the Sheridan L Owens Trust dated 12/18/01 
1828 Holladay Farm Lane 
Salt Lake City, Utah 84117 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Bill Barrett Corporation 
1099 18th Street, Suite 2300 
Denver, CO 80202 
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F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

JAN 1 6 2013 
SECRETARY, BOARD OF 

OIL, GAS & MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDERS ENTERED IN ) 
CAUSES NOS. 131-S1 AND 139-90 IN ) 
SECTIONS 2 AND 8, TOWNSHIP 3 ) 
SOUTH, RANGE 1 WEST, AND ) 
SECTION 21, TOWNSHIP 3 SOUTH, ) 
RANGE 2 WEST, U.S.M., DUCHESNE ) 
AND IDNTAH COUNTIES, UTAH ) 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW, AND 

ORDER 

Docket No. 2012-042 
Cause No. 139-99 

This Cause came on regularly for hearing before the Utah Board of Oil, Gas, and 

Mining (the "Board") on Wednesday, December 5, 2012, at the hour of9:00 a.m. in the auditorium 

of the Department of Natural Resources, 1594 West North Temple, Salt Lake City, Utah. The 

following Board members were present and participated at the hearing: James T. Jensen, Chairman, 

Jake Y. Harouny, Ruland J. Gill, Jr., Kelley L. Payne, and Carl F. Kendell. John R. Baza, Director, 

and John Rogers, Associate Director--Oil and Gas, were present for the Utah Division of Oil, Gas 

and Mining (the "Division"). The Board was represented by Michael S. Johnson, Assistant 

Attorney General. 

The petitioner, Newfield Production Company ("Newfield"), was represented by 

Thomas W. Clawson of Van Cott, Bagley, Comwall & McCarthy, and Roxann Eveland, Landman, 

and Mike Jensen, Reservoir Engineer, testified on behalf of Newfield. Mr. Jensen was recognized 

by the Board as an expelt reservoir engineer for the purposes of this Cause. 



On November 20,2012, Clark B. Allred of Alh'ed, Brotherson & Harrington, P.C., 

filed a Response and Objection to Notice of Agency Action on behalf of Robert Bonnet, Gary 

Bonnet, and LatTY Love (the "Section 21 Respondents"). On December 3,2012, Newfield and the 

Section 21 Respondents filed a Joint Motion to Continue POliion of Hearing (the "Joint Motion"). 

Also on December 3,2012, the Board granted the Joint Motion and issued its Order Continuing 

Portion of Hearing, which continued the hearing on that portion of Newfield's Request for Agency 

Action filed in this Cause (the "Request") involving the pooling of the interests in Section 21, 

Township 3 South, Range 2 West, U.S.M., from the Board's December 5, 2012 hearing to the 

Board's January 23,2013 regularly scheduled hearing. 

The Division was represented at the December 5, 2012 hearing by Steven F. Alder, 

Assistant Attorney General. The Division expressed its support for granting Newfield's Request as 

to the portion of the Request involving the pooling of the interests in Sections 2 and 8, Township 3 

South, Range 1 West, U.S.M. 

No other person or patiy filed a response to the Request and no other person or party 

appeared at or participated in the hearing. John Wills, a mineral interest owner in subject Section 2, 

contacted the Division by telephone prior to the hearing to express his objection to the Request and 

was present in the auditorium of the Department of Natural Resources Building prior to the hearing, 

but did not appear at or otherwise participate in the hearing. 

The Board, having fully considered the testimony adduced and the exhibits received 

into evidence at the December 5,2012 hearing, being fully advised, and good cause appearing, 

hereby makes the following findings offact, conclusions oflaw, and order in this Cause as to the 

pooling of the interests in Sections 2 and 8, Township 3 South, Range 1 West, U.S.M. (the "Subject 

Lands"): 
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FINDINGS OF FACT 

1. Notices of the time, place, and purposes of the Board's regularly scheduled 

December 5, 2012 hearing were mailed to all locatable interested parties by first-class mail, postage 

prepaid, ~nd were duly published in the Salt Lake Tribune, Deseret Morning News, Uintah Basin 

Standard, and The Vernal Express pursuant to the requirements of the Utah Administrative Code 

("U.A.C.") Rule R641-106-100. Copies of the Request were mailed to all locatable interested 

parties pursuant to u.A.c. Rule R641-1 04-135. 

2. Newfield Production Company (''Newfield'') is a Texas corporation in good 

standing, having its principal place of business for its Rocky Mountain operations in Denver, 
• 

Colorado. Newfield is qualified to do and is doing business in Utah. 

3. Under that certain Order entered on October 27, 1983, in Cause No. 131-51, 

the Board established sectional (640-acre or substantial equivalent) drilling units for the production 

of oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch formations 

defined as: 

[1]hat interval below the stratigraphic equivalent of 9,600 feet depth in the 
"E" Log ofthe Carter #2 Bluebell well located in the SWl;4NWY4, Section 3, 
Township 1 South, Range 2 West, U.S.M. (which equivalence is the depth 
9,530 feet of the SP curve, Dual Induction Log, run March 15, 1968, in the 
Chevron # 1 Blanchard well located in the NW'I4SEY4 of said [Section 3]), to 
the base of the Green River-Wasatch formations 

for all of subject Section 8. Under the Order entered on May 9,2012, in Cause No. 190-90, the 

Board established sectional (640-acre or substantial equivalent) drilling units for the production of 

oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch formations defmed 

as: 

[T]he interval from the top of the Lower Green River fonnation (TGR3 
marker) to the base of the Green River-Wasatch formations (top of 
Cretaceous), which base is defined as the stratigraphic equivalent of the Dual 
Induction Log depths of 16,720 feet in the Shell-Ute 1-18B5 well located in 
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the SYzNEY4 of Section 18, Township 2 South, Range 5 West, U.S.M., and 
16,970 feet in the Shell-Brotherson 1-11B4 well located in the SYzNEY4 of 
Section 11, Township 2 South, Range 4 West, U.S.M. 

for all of subject Section 2. The Order in Cause No. 131-51 was modified by the Order in Cause 

No. 139-90, which authorized up to four producing Lower Green River and Wasatch formation 

wells, whether all vertical, all horizontal, or a combination of both, upon each such drilling unit in 

subject Sections 2 and 8 provided that no such well be closer than 1,320 feet fi'om an existing well 

completed in and producing from the formations and no closer than 660 feet from the drilling unit 

boundary. 

4. The following wells have been drilled into and produce from the Lower 

Green River and Wasatch formations (the "Subject Wells"): 

a. Dillman #5-2-3-1 W well located in the SWY4NWV4 of subject 

Section 2. First production occtm:t<d on June 12,2012. 

b. Smalley #7-8-3-1 W well located in the SWY4NEY4 of subject Section 

8. First production occurred on December 10,2011. 

5. The minerals in subject Section 2 are owned by three Indian allottees and 

numerous fee (private) owners as identified in Newfield's Land Exhibits 3-A.l and 3-A.2. 

Newfield and the other working interest owners, Ute Energy Upstream Holdings, LLC, which was 

recently acquired by and merged into Crescent Point Energy U.S. Corp. ("Ute Energy Upstream") 

and Bill Barrett Corporation ("BBC"), have leased 96.30645% of the oil and gas minerals in Section 

2. All of such leases provide that the lessee may pool the lease with other leases. Newfield, Ute 

Energy Upstream, and BBC have executed one or more joint operating agreements similar in form 

to the operating agreement admitted into evidence and the record as Newfield's Land Exhibit 6 (the 

4 



"JOA"), which name Newfield as Operator and voluntarily pool the working interests in Section 2. 

At the time of the hearing, Sandra Mugleston Meadows Owens, Tmstee of the Sheridan L. Owens 

Tmst dated December 18,2001 ("Sandra Owens"), the owner of a 0.039154% mineral interest in 

Section 2, had not leased the mineral interest or agreed to participate in the Dillman #5-2-3-1 W 

Well. Sh0l1ly after the hearing, however, Sandra Owens did execute and deliver to Newfield a lease 

covering the mineral interest, as evidenced by the Landman Affidavit executed by Roxann Eveland 

and filed in this Cause on January 7,2013. The Landman Affidavit requests that Sandra Owens not 

be deemed a nonconsenting owner. The Board hereby takes official notice of the Landman 

Affidavit. Accordingly, the only unleased and uncommitted mineral interests in Section 2 are 

owned by John Pekros and/or the heirs ofJohn Pekros (3.132341 % mineral interest) and John Wills 

(0.522057% mineral interest) as identified in Newfield's Land Exhibit 3-A.2. 

6. The minerals in subject Section 8 are owned by numerous fee (private) 

owners as identified in Newfield's Land Exhibits 3-B.l and 3-B.2. Newfield and Ute Energy 

Upstream have leased 93.694464% of the oil and gas minerals in Section 8. All of such leases 

provide that the lessee may pool the lease with other leases. Newfield and Ute Energy Upstream 

have entered into ajoint operating agreement similar in fOlID to the JOA, which names Newfield as 

Operator and voluntarily pools the working interests held by them in Section 8. Intemational 

Petroleum Limited Liability Company ("International Petroleum") has leased a 0.055547% mineral 

interest in Section 8 and has executed ajoint operating agreement in the form of the JOA. 

International Petroleum's lease also provides that the lessee may pool the lease with other leases. 

The only unleased and uncommitted mineral interest in Section 8 is owned by Crest Resources, Inc. 

Crest Resources, Inc. owns a 6.249989% mineral interest as identified in Newfield's Land Exhibit 

3-B.2. 
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7. Newfield has conducted a thorough title examination ofthe mineral 

ownership in subject Sections 2 and 8 in an effort to identify and locate the owners of those 

interests, including John Pekros and/or the heirs of John Pekros and Crest Resources, Inc. 

Newfield's efforts to locate John Pekros, his heirs, and Crest Resources, Inc. are described in 

Newfield's Land Exhibits 5A and 5B, respectively. Despite Newfield's diligent search, John Pekros 

and/or his heirs and Crest Resources, Inc. are unlocatable. 

8. With respect to the Dillman #5-2-3-1 W Well, Newfield sent written notice to 

locatable unleased owner John Wills on or about November 13,2012, at his last known address, 

inviting him to either lease or participate in the Dillman Well. The written notice included an 

Authorization for Expenditures (AFE), which contained infonnation regarding the drilling costs for 

the Dillman Well, and a proposed fmm of operating agreement to cover the operations on the 

Dillman Well. 

9. As of the date of the hearing, John Wills had indicated that he would neither 

lease his mineral interest nor participate in the Dillman Well. 

10. Pursuantto the Board's Order issued in this Cause on November 2,2012, 

notice personalized to John Pekros and/or the heirs of John Pekros and Crest Resources, Inc. was 

published once a week for two consecutive weeks beginning on November 4,2012, in the Salt Lake 

Tribune and Deseret Morning News and for two consecutive weeks beginning on November 6, 

2012 in the Uintah Basin Standard and on November 7, 2012 in The Vernal Express (collectively, 

the "Published Notice"). Newfield filed Proofs of Publication and an Affidavit of Publication 

regarding the Published Notice on November 28,2012. The Board hereby takes official notice of 

the Proofs of Publication and Affidavit of Publication. The Published Notice provided notice to the 

unlocatable owners of Newfield's Request and the Board's December 5,2012 hearing, as well as 
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apprising each unlocatable owner of its opportunity to lease its oil and gas minerals or to pmticipate 

as an owner in the drilling of the applicable Subject Well. The Published Notice also apprised the 

unlocatable owners ofthe possibility that the Board may impose up to a 300% penalty on 

nonconsenting owners. 

11. Newfield has made a good faith effOlt to locate John Pekros, his heirs, and 

Crest Resources, Inc. (the "Unlocatable Nonconsenting Owners"). Newfield has in good faith 

attempted to reach agreement with John Wills (the "Locatable Nonconsenting Owner") to either 

lease his interest or obtain an agreement for such owner to bear his proportionate share of the costs 

of the Dillman #5-2-3-1 W Well. 

12. No Un locatable Nonconsenting Owner filed a response to the Published 

Notice or the Request or othelwise palticipated at the December 5,2012 hearing. 

13., Forced pooling of the Locatable Nonconsenting Owner's and Unlocatable 

Nonconsenting Owners' (together, the ''Nonconsenting Owners") interests in the applicable drilling 

units comprising the Subject Lands will promote the public interest, increase ultimate recovery, 

prevent waste, and protect the correlative rights of all owners. 

14. Evidence presented at the hearing established that the weighted average 

landowner's royalty prescribed by Utah Code Ann. § 40-6-6.5(6)(a) is 20.628578% and 

16.428911 % for subject Sections 2 and 8, respectively. 

15. Newfield's evidence established that an interest charge of the Prime Rate 

plus 2% to be imposed on outstanding costs and expenses is reasonable. The "Prime Rate" is 

defmed as the prime rate repOlted by Wells Fargo Bank in Salt Lake City, or, if Wells Fargo ceases 

to exist or to report a prime rate, then the Prime Rate shall be the prime rate reported by a 

comparable bank operating in the State of Utah. 

7 



16. Newfield provided testimony that the estimated net plugging and abandoning 

costs for each Subject Well will be and is $75,000, based on a 100% working interest ownership. 

These costs are deemed justified, fair, and reasonable. 

17. As provided in Newfield's Engineering Exhibits 1A and 2B, respectively, 

the projected ultimate cost of drilling and completing each Subject Well is as follows: (1) Dillman 

#5-2-3-1 W Well, $3,798,960; and (2) Smalley #7-8-3-1 W Well, $3,705,784, each based on a 100% 

working interest ownership. These costs are deemed justified, fair, and reasonable. 

18. There are no written agreements for the pooling of the Nonconsenting 

Owners' interests in the drilling units comprising the Subject Lands. 

19. The A.A.P.L. Form 610-1989 Model Form Operating Agreement introduced 

into evidence and admitted to the record at the hearing as Land Exhibit 6 (JOA), is a standard form 

of operating agreement, which contains fair and reasonable terms and conditions and which are 

commonly used by Newfield and its partners in the vicinity of the Subject Lands. The JOA contains 

provisions appropriate to govern the relationship between Newfield, as the Operator of the drilling 

units comprising the Subject Lands and the Subject Wells, and the Consenting and Nonconsenting 

Owners to the extent those provisions are not inconsistent with this Order and address issues not 

expressly addressed in this Order. 

20. Newfield's evidence established that the risks and costs of drilling and 

completing each Subject Well support the imposition of a risk compensation nonconsent penalty of 

300%. A 300% nonconsent penalty is just, fair, and appropriate. 

21. The Board voted unanimously to approve Newfield's Request. 
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CONCLUSIONS OF LAW 

1. Due and regular notice of the time, place, and purposes of the Board's 

regularly scheduled December 5,2012 hearing was given to all interested parties in the form and 

manner and within the time required by law and the rules and regulations of the Board. Due and 

regular notice of the filing of the Request was given to all interested parties in the fonn and manner 

required by law and the rules and regulations of the Board. 

2. Pursuant to Sections 40-6-5 and 40-6-6.5 of the Utah Code, the Board has 

jurisdiction over all ofthe interested parties and the subject matter ofthe Request, and has the power 

and authOlity to make and issue the order herein set forth. 

3. Good cause appears to grant the Request regarding the force pooling of the 

mineral interests and working interests of the Nonconsenting Owners in the Lower Green River and 

Wasatch fonnations beneath the Subject Lands, as provided herein. 

4. Declaring the Subject Wells as the authorized wells for the drilling and 

spacing units established within the Subject Lands is just and reasonable under the circumstances. 

5. Newfield has sustained its burden of proof, demonstrated good cause, and 

satisfied all legal requirements for granting the Request. 

6. Newfield properly served all mineral interest and working interest owners 

having legally protected interests, and thereby entitled to notice, by either mailing copies ofthe 

Request to those owners or by serving such notice by publication. 

7. The Nonconsenting Owners are deemed "nonconsenting owners," as that 

term is defined in Utah Code Ann. § 40-6-2(11) as relating to the applicable Subject Wells, and are 

properly deemed to have refused to agree to bear their respective proportionate share of the costs of 

drilling and operation of such wells as provided in U.A.C. Rule R649-2-9(1). 
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8. Newfield, as Operator and on behalf of itself; Ute Energy Upstream; BBC; 

and Intemational Petroleum are deemed "consenting owners," as that term is defmed in Utah Code 

Ann. § 40-6-2(4), as relating to the applicable Subject Wells. 

9. The personalized Published Notice to the Unlocatable Nonconsenting 

Owners is adequate to apprise them of their oppOltunity to lease their minerals or to participate in 

the drilling of an applicable Subject Well. 

10. Newfield has fully complied with the Board requirements contained in 

U.A.C. Rule R649-2-9 to make a good faith offer to the Nonconsenting Owners to lease th~ir 

interests or invite them to participate in an applicable Subject Well. 

11. A 300% risk compensation nonconsent penalty is appropriate for the Subject 

Wells. 

12. The Request and evidence adduced at the hearing establish the need for force 

pooling upon terms that are just and reasonable. 

13. Given the Indian allottee owned minerals in subject Section 2, a 

communitization agreement is required to create proration units in that section conforming to the 

Order in Cause No. 139-90. An order force pooling the Nonconsenting Owners' interests in the 

drilling unit comprising Section 2 is required in order for Newfield and the other participating 

working interest owners to receive approval of a communitization agreement by the appropriate 

Federal agency pursuant to Federal regulatory guidelines. 

14. Pooling the applicable interests of all Consenting Owners with the applicable 

Nonconsenting Owners in this Cause will promote the public interest, prevent waste of the oil and 

gas resources, maximize the potential for ultimate production of those resources, and protect the 
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correlative rights of all owners to their just and equitable shares of the pool in the Lower Green 

River and Wasatch formations. 

15. The force pooling of: (1) Jolm Pekros' and/or his heirs' and John Wills' 

interests in the drilling unit comprising subject Section 2; and (2) Crest Resources, Inc. 's interests in 

the drilling unit comprising subject Section 8 retroactive to the dates of first production for the first 

Subject Well completed as a producing well in such drilling units (i.e., Section 2, June 12,2012; and 

Section 8, December 10, 2011), under the terms and conditions set forth in this Order is just and 

reasonable, and insures all patties will receive their fair and equitable share of production from the 

Subject Wells. 

16. Pursuant to u.A.C. Rule R64I-l 08-204, the Board may take official notice 

of the Landman Affidavit and Proofs of Publication and Affidavit of Publication as identified in 

Findings of Fact Nos. 5 and 10, respectively. 

ORDER 

Based upon the Request, the testimony and evidence submitted and entered at the 

December 5,2012 hearing and the findings of fact and conclusions oflaw as stated above, it is 

therefore ordered that: 

1. Newfield's Request seeking forced pooling of the Nonconsenting Owners as 

identified in Finding of Fact No. 13 herein in the Lower Green River and Wasatch formations 

beneath the Subject Lands is granted. 

2. The Subject Wells as described in Finding of Fact No.4 herein are hereby 

designated as the authorized wells for the drilling and spacing units comprising the Subject Lands 

established by the Orders in Causes Nos. 131-51 and 139-90 (the "Prior Orders"). 
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3. John Pekros and/or the heirs of Jolm Pekros and John Wills with respect to 

Section 2; and Crest Resources, Inc. with respect to Section 8 are "Non consenting Owners" as such 

tenn is defined in Section 40-6-2(11) of the Utah Code. 

4. Newfield, Ute Energy Upstream, and BBC with respect to Section 2; and 

Newfield, Ute Energy Upstream, and International Petroleum with respect to Section 8 are 

"Consenting Owners" as that term is defined in Section 40-6-2(4) of the Utah Code. 

5. Operations incident to the drilling of a designated unit well upon any part of 

a drilling unit comprising the Subject Lands established or modified by the Prior Orders shall be 

deemed for all purposes to be operations upon each separately owned tract in the drilling unit. 

6. The portion of production allocated or applicable to a separately owned tract 

within any drilling unit comprising the Subject Lands established or modified by the Prior Orders 

shall, when produced, be deemed for all purposes to have been produced from that tract by a well 

drilled on it. 

7. The interests of all parties in this Cause subject to the jurisdiction of the 

Board, specifically including each applicable Nonconsenting Owner, are pooled retroactively to the 

date of first production for the first applicable Subject Well completed as a producing well in an 

applicable drilling unit; specifically, (1) with respect to subject Section 2, June 12,2012 (the date of 

first production ofthe Dillman #5-2-3-1 W Well); and (2) with respect to subject Section 8, 

December 10,2011 (the date of first production for the Smalley #7-8-3-1W Well). 

8. Each owner of an interest within a drilling unit comprising the Subject Lands 

shall pay his allocated share of the costs incurred in drilling and operating an applicable Subject 

Well, including, but not limited to, the costs of drilling, completing, equipping, producing, 

gathering, transporting, processing, marketing, storage facilities, reasonable charges for 
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administration and supervision of operations, and other costs customarily incurred in the industry, 

the accounting for which shall be governed by the terms of the JOA. 

9. Each Nonconsenting Owner's interest in a Subject Well shall be deemed 

relinquished to the applicable Consenting Owners in such well during the period of payout for the 

well as provided in Utah Code Ann. §§ 40-6-6.5(4)(b) and -6.5(8). 

10. During such payout period for the Dillman #5-2-3-1 W Well, John Pekros 

and/or the heirs of John Pekros and John Wills shall receive as a Nonconsenting Owner a 

20.628578% royalty; and during the payout of the Smalley #7-8-3-1 W Well, Crest Resources, Inc. 

shall receive as a Nonconsenting Owner a 16.428911% royalty as the landowner's royalty 

attributable to the drilling and spacing units comprising subject Sections 2 and 8, respectively. The 

landowner's royalty shall be paid to such Nonconsenting Owners until such time as the applicable 

Nonconsenting Owners' shares of costs, the 300% nonconsent penalty, and applicable interest 

charges have been fully recouped from the applicable Subject Wells, as provided in Utah Code Ann. 

§ 40-6-6.5 and in this Order. 

11. Newfield, as Operator of a Subject Well, shall furnish each Nonconsenting 

Owner owning an interest in the applicable Subject Well with a monthly statement regarding the 

Subject Well specifying: (i) the costs incurred; (ii) the quantity of oil or gas produced; and (iii) the 

amount of oil and gas proceeds realized from the sale of the production during the preceding month. 

12. Payout occurs when the Consenting Owners who participate in the costs of 

drilling and completing a Subject Well in a drilling unit recoup from the Nonconsenting Owners the 

costs and expenses of drilling and completing each applicable Subject Well, together with the 

nonconsent penalty and interest, as provided for herein and under Utah Code Ann. § 40-6-6.5(4)(d). 
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13. The interest rate as pennitted by Utah Code Ann. § 40-6-6.5(4)( d) (iii) is set 

to the prime rate, as set by Wells Fargo Bank in Salt Lake City, plus 2%, or if Wells Fargo Bank 

ceases to exist or to report a prime rate, then the prime rate shall be the prime rate repOlied by a 

comparable bank operating in the State of Utah. 

14. Each applicable Nonconsenting Owner shall pay its proportionate share of 

the net costs of plugging and abandoning each applicable Subject Well, which will be and is 

$75,000 per well. 

15. In calculating the division of interest for each Nonconsenting Owner, the 

landowner's royalty shall be proportionately reduced in the ratio that the Nonconsenting Owner's 

interest bears to (a) the total interest in the tract and (b) further reduced in the ratio that the tract 

acres bear to the total acreage in the drilling unit. 

16. When the applicable Consenting Owners have recovered from the 

production from a Subject Well the applicable Nonconsenting Owners' share of the costs of 

locating, drilling, completing and other costs as provided in Utah Code Ann. § 40-6-6.5(4)(d) for the 

well together with the nonconsent penalty as provided herein, the applicable Nonconsenting 

Owners' relinquished interest shall automatically revert to it, and the Nonconsenting Owner shall 

from that time forward own the same interest in the pertinent Subject Well and the production from 

it, and shall be liable for fmther costs of operation, as if such owner had participated in the initial 

drilling and completion operations. Costs of operations after payout attributable to a Nonconsenting 

Owner shall be paid out of production. 

17. Under any circumstances where a Nonconsenting Owner has relinquished its 

share of production to the applicable Consenting Owners or at any time fails to take its share of 

production in-kind when it is entitled to do so, the Nonconsenting Owner is entitled to an 
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accounting of the oil and gas proceeds applicable to its relinquished share of production; and 

payment of the oil and gas proceeds applicable to that share of production not taken in-kind, net of 

cost. 

18. The terms and conditions of the lOA shall control the relationship of the 

applicable Consenting Owners and applicable Nonconsenting Owners as to all matters not expressly 

identified in this Order and to the extent they are not inconsistent with this Order. In the event any 

of the tenns ofthe lOA shall conflict with the terms of this Order or Utah Code Ann. § 40-6-6.5, the 

terms of the statute or this Order, as applicable, shall control. 

19. Pursuant to U.A.C. Rules R641 and Utah Code Ann. §§ 63G-4-204 to -208, 

the Board has considered and decided this matter as a fOlmal adjudication. 

20. This Findings of Fact, Conclusions of Law, and Order ("Order") is based 

exclusively on evidence of record in the adjudicative proceeding or on facts officially noted, and 

constitutes the signed written order stating the Board's decision and the reasons for the decision, all 

as required by the Utah Administrative Procedures Act, Utah Code Ann. § 63G-4-208 and U.A.C. 

Rule R641-109. 

21. Notice re Right to Seek Judicial Review by the Utah Supreme COl lit or to 

Request Board Reconsideration: The Board hereby notifies all pmties in interest that they have the 

right to seekjudicial review of this final Board Order in this formal adjudication by filing a timely 

appeal with the Utah Supreme Comt within 30 days after the date that this Order is issued. Utah 

Code Ann. §§ 63G-4-401(3)(a) and -403. As an altemative to seeking immediate judicial review, 

and not as a prerequisite to seeking judicial review, the Board also hereby notifies parties that they 

may elect to request that the Board reconsider this Order, which constitutes a fmal agency action of 

the Board. Utah Code Ann. § 63G-4-302, entitled "Agency Review-Reconsideration," provides: 
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(l)(a) Within 20 days after the date that an order is issued for which 
review by the agency or by a superior agency under Section 630-4-
301 is unavailable, and if the order would otherwise constitute final 
agency action, any patiy may file a written request for 
reconsideration with the agency, stating the specific grounds upon 
which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is 
not a prerequisite for seeking judicial review of the order. 

(2) The request for reconsideration shall be filed with the agency and 
one copy shall be sent by mail to each party by the person making 
the request. 

(3)(a) The agency head, or a person designated for that purpose, 
shall issue a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does 
not issue an order within 20 days after the filing of the request, the 
request for reconsideration shall be considered to be denied. 

Id. The Board also hereby notifies the parties that Utah Administrative Code Rule R641-11 0-1 00, 

which is part of a group of Board rules entitled, "Rehearing and Modification of Existing Orders," 

states: 

Any person affected by a fmal order or decision of the Board 
may file a petition for rehearing. Unless otherwise provided, 
a petition for rehearing must be filed no later than the 10th 
day of the month following the date of signing of the final 
order or decision for which the rehearing is sought. A copy 
of such petition will be served on each other party to the 
proceeding no later than the 15th day of that month. 

Id. See Utah Admin. Code R641-11 0-200 for the required contents of a petition for rehearing. If 

there is any conflict between the deadline in Utah Code Ann. § 63G-4-302 and the deadline in Utah 

Admin. Code R641-11 0-1 00 for moving to rehear this matter, the Board hereby rules that the later 

of the two deadlines shall be available to any party moving to rehear this matter. Ifthe Board later 

denies a timely petition for rehearing, the party may still seekjudicial review of the Order by 

perfecting a timely appeal with the Utah Supreme COUli within 30 days thereafter. 
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22. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this Cause, except to the extent saidjmisdiction may be divested by the filing ofa 

timely appeal to seekjudicial review of this Order by the Utah Supreme Court. 

23. That pOltion of Newfield's Request involving the pooling of the interests in 

Section 21, Township 3 South, Range 2 West, U.S.M., has not been resolved. The hearing 

regarding the pooling of the interests in subject 21 has been continued to the Board's January 23, 

2013 regularly scheduled hearing. 

24. For all purposes, the Chainnan's signature on a faxed copy of this Order 

shall be deemed the equivalent of ~ed original. 

DATEDthis 1611ay ofJanUary,2013. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 

4833-4355-0738, v. 1 
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CERTIFICATE OF MAILING 

I hereby certify that on this 16th day of January, 2013, I caused a true and correct copy of 
the foregoing FINDINGS OF FACT, CONCLUSIONS OF LAW, AND ORDER to be served 
via E-Mail or U.S. Mail, properly addressed with postage prepaid, upon each of the following: 

Thomas W. Clawson 
Van Cott, Bagley, Cornwall & McCarthy 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Newfield Production Company 
Attention: Laura Smith 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

INTERESTED PARTIES IN SECTION 21, TOWNSHIP 
3 SOUTH, RANGE 2 WEST, U.S.M. 

Ute Indian Tribe of the Uintah and Ouray 
Reservation, Utah 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ute Distribution Corporation 
P.O. Box 190 
Fort Duchesne, Utah 84026 

J. Kay Thorne 
5818 Central Drive 
Mukilteo, Washington 98275 

Keyne Thorne 
3010 Bloomington Hills Drive 
St. George, Utah 84790 

Maralyne T. Bone 
1270 East 700 North 
Bountiful, Utah 84010 

Mary C. Stour, Trustee of the Sarah M. Coe 
Trustee of the Sarah M. Coe Trust 
4140 Oceanside Blvd., # 159 
Oceanside, California 92056 
[U ndeliverableJ 

Janice Penney 
917 East 8475 South 
Sandy, Utah 84094 

Eric Lee Neilson 
1005 Violet Drive 
Sandy, Utah 84094 

Ashley Higginson 
249 Bernhardt Street 
Albury, NSW, Australia 2640 

LaTina K. Scott 
115 N Warren Street, Ste B 
Winslow, Arizona 86047 
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Nancy Johnson Martin and Robert Lee 
Johnson, Co-Trustees of the Marimon-Johnson 
Family Trust UIDIT dated November 23, 2005 
750 Weaver Diary, Rd. #150 
Chapel Hill North Carolina 27514 

Melita K. Guy 
223 Lower Plateau Road 
Bigola, Sydney, Australia 2107 

Flora Scott 
350 S. Main Street 
Salt Lake City, Utah 84101 
[Undeliverable] 

Nancy Jones 
1423 C Street 
Eureka, California 95501 

Jacqueline Dunigan 
8493 Hawthorne Street 
Alta Lorna, California 91701 

Thora Fritts 
6169114 Avenue 
Hanford, California 93230 
[U ndeliverable] 

Marilyn K. Young 
1271 East 4130 South 
Salt Lake City, Utah 84124 

Rae Jeree Schulte 
2402 Woodlawn Avenue 
Boise, Idaho 83702 

Steven Kenneth Hardie, Agent and Attorney in 
Fact for Daniel H. Hardie 
1010 N. State Street 
Orem, Utah 84057 

Pete Hardie 
10219 S 3200 West 
South Jordan, Utah 84095 

Robert Lee Marimon and Mary Suzanne 
Marimon, Co-Trustees of the Marimon Family 
Trust UIDIT dated April 12, 1990, as amended 
March 6, 1995, January 5, 1998, and 
November 9, 2000 
100 Timber Ridge Way NW Unit 4108 
ISSAQUAH WA 98027-2947 
[Address updated 11/14/2012] 

Dillman Family, LLC 
2180 E Fort Union Blvd. 
Salt Lake City, Utah 84121 

Joseph Sam 
102 CR 317 
Oxford, Mississippi 38855 

Theodora Jan Cocagne 
1326 E. Castlecrest Dr. 
Visalia, California 93292 

Judy C. Peterson 
Box 178 
Jensen, Utah 84035 

Richard D. Young 
906 American Beauty Drive 
Salt Lake City, Utah 84116 

Clifford R. Hawkswood 
4902 Rumac St. SE 
Olympia, Washington 98513 

Nileen Fullerton 
P.O. Box 416 
Goldendale, Washington 98620 
[Undeliverable] 

Steven Kenneth Hardie, Agent and Attorney in 
Fact for Ellen V. HardIe 
1010 N. State Street 
Orem, Utah 84057 

Anita Dickinson 
4780 West Roundtable Circle 
West Valley City, Utah 84120 
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Steven Kenneth HardIe 
1010 N. State Street 
Orem, Utah 84057 

Heather Mavandi 
1202 Drayton Ave 
Tustin, California 92780 

Thomas Alan HardIe 
361 Azure Cir 
Draper, Utah 84020 

Scott Hagman and Vickie Mae Hagman 
P.O. Box 1674 
Roosevelt, Utah 84066 

David Felter 
P.O. Box 112 
Myton, Utah 84052 

Veda Marie Collier 
Route 1, Box 246 
Mead, Washington 99021 
[Undeliverable] 

Rhoda Francis Clark 
344 Clark Road 
Sundury, Pennsylvania 16061 

Helen Wymer 
410 South Roosevelt Circle 
Roosevelt, Utah 84066 

Bonnie Pierce 
935 East 250 North 11-9 
Roosevelt, Utah 84066 
[Undeliverable] 

Dahl Ray Jensen, Trustee of the Dahl Ray and 
Marianne F. Jensen Family Trust dated 
October 6, 1994 
4566 West 5100 South 
Keams, Utah 84118 

M. Dee Felter 
P.O. Box 251 
Roosevelt, Utah 84066 
[Undeliverable] 

Bruce Kent HardIe 
948 Heatherbrook Cir 
South Jordan, Utah 84095 

Martin C. HardIe 
12386 Laurel Park 
Draper, Utah 84020 
[Undeliverable] 

Duchesne County, a Utah Body Politic 
734 Center St. 
P.O. Box 270 
Duchesne, Utah 84021 

John C. and Lynda Hagman, Joint Tenants 
P.O. Box 124 
Myton, Utah 84052 

James Keith Felter 
P.O. Box 103 
Myton, Utah 84052 

Gala Jan Clark 
Box 113 
Jensen, Utah 84035 
[Undeliverable] 

Sandra Lee Clark 
P.O. Box 645 
Wellpinit, Washington 99040 

Dixie Lee Kosec 
P.O. Box312 
Myton, Utah 84052 

Jasper Lee Felter 
762 West 2050 South 
Vernal, Utah 84078 

Unitah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 198: Mercides Pekepovits 
P.O. Box 91066 
Prescott, Arizona 86304 
[Undeliverable] 

Carol Felter Henley 
6629B 
Roosevelt, Utah 84066 

20 



Milton Gale Larsen and Darlene Larsen, Joint 
Tenants 
3127 South 400 East 
St. George, Utah 84770 
[Undeliverable] 

Michael Ralph Lowe 
25518 W. Whyman Street 
Buckeye, Arizona 85326 

Jeffrey George Lowe 
3407 Big Piney Drive 
Eden, Utah 84310-9568 
[Address updated 11/14/2012] 

Lillija Dee Lowe 
2560 Buchanan Avenue 
Ogden, Utah 8440 I 

June L. Richardson 
228 East 1864 South 
Orem, Utah 84058 

Terry L. Scholes 
Route 3 Box 3134 
Roosevelt, Utah 84066 

Rae Ann Scholes Alldredge 
280 East 500 South 
Fillmore, Utah 84631 

Moon Brothers LLC 
2677 North 930 East 
Provo, Utah 84604 

Susan F. Earnest 
5847 S. Stony Brook Way 
Kerns, Utah 84118 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 199: Mo-Go-Ra-Tats 
P.O. Box 91066 
Prescott, Arizona 86304 
[Undeliverable] 

Willamae Shavanaux 
P.O. Box 304 
Myton, Utah 84052 

Gregory S. Lowe 
5409 Foot Hills Drive 
Berthoud, Colorado 80513 

Melinda Jody Lowe 
1035 Banbury Court 
Napa, California 94558 

Gretchen Alta Lowe 
1650 Darling Street 
Ogden, Utah 84403 

Liisa Kerr Lowe 
2334 Leda Lane 
Santa Clara, Utah 84401 

Pauline Poulson 
Box 267 
Rockland, Idaho 83271 
[Undeliverable] 

Kendall L. Scholes 
Route 1 Box 1125 
Roosevelt, Utah 84066 

Bennie L. Scholes 
4774 South 3730 West 
Taylorsville, Utah 84118 

Sharon F. Lamb 
6430 S. 790 West 
Salt Lake City, Utah 84123 

Christina S. Wyasket 
P.O. Box 662 
Burley, Idaho 83310 

Uintah and Ouray Agency, Heirs of Allotment 
No. 687 UNC 561: Poker (Mo-Wits Seah) Jack 
P.O. Box 91066 
Prescott, Arizona 86304 
[Undeliverable] 

Paul N. Mascarenas 
P.O. Box 203 
Ft. Duchesne, Utah 84026 
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Leroy Amos Diaz 
5535 S. 5180 W. 
Keams, Utah 84118 

Robert Bonnet 
P.O. Box 33714 
Reno, Nevada 89533 

Estate of Stephen Bonnet 
309 N. Bedell Ave, Apartment 146 
Del Rio, Texas 78840 

Larry Love 
9641 Townsville Circle 
Highlands Ranch, Colorado 80130 

Johnny L. Diaz 
Address Unknown 

Edna J. Lopez 
Address Unknown 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe, Ste 760 
Houston, Texas 77057 

Dallas E. or Martha J. Murray, Joint Tenants 
P.O. Box 96 
Myton, Utah 84052 

Angela Rose Diaz 
3375 W. 7800 S., Apt. #1421 
West Jordan, Utah 84088 

Gary Bonnet 
309 N. Bedell Ave. #146 
Del Rio, Texas 78840 

Estate of Stephen Bonnet 
llA E Highway 90 
Del Rio, Texas 78840 
[U ndeliverable] 

Jerry N. Mascarenas 
Address Unknown 

Jody F. Diaz 
Address Unknown 

Kathleen Smith 
Address Unknown 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

Keystone Oil and Gas LLC 
950 S. Garfield Street 
Denver, Colorado 80209 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

INTERESTED PARTIES IN SECTION 8, 
TOWNSHIP 3 SOUTH - RANGE 1 WEST 

Newfield Production Company 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, Colorado 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, Colorado 80465 

International Petroleum, LLC 
4834 S Highland Drive, Suite 200 
Salt Lake City, Utah 84117 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, Texas 77380 

Legends Exploration, L.P. 
5851 San Felipe Ste 760 
Houston, Texas 77057 
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Keystone Oil and Gas LLC 
950 S Garfield St 
Denver, Colorado 80209-5006 

Teresa Ellen Jenkins 
56540 EI Dorado Drive 
Yucca Valley, California 92284 

Clifton W Jenkins as Joint Tenant 
4225 N Sego Lily Dr 
Morgan, Utah 84050 

Kathy Jepsen as Joint Tenant 
862 West 1875 South 
Preston, Idaho 83263 

Mark Butterfield as Joint Tenant 
6807 E Cub River Rd 
Preston, Idaho 83263-5709 

Algie Hudson 
2146 Charing Cross Drive 
Lake Havasu, Arizona 86404 

Jaqueline Taylor 
3789 North Extension Road 
Scottsdale, Arizona 85256 

Bradford Keith Luke 
451 W 350 S UNIT B 
SPRINGVILLE UTAH 84663-5827 
[Address updated 11/5/2012] 

Tamara Luke Thayne 
1864 N. 400 E. 
Orem, Utah 84097 

Gerald W Day Living Trust Gerald W & Byron 
C Day, Trustees 
476 So 200 East #1 
St. George, Utah 84770 

NORMA DAY BEESLEY 
476 SOUTH 200 E APT 14 
ST GEORGE UT 84770-3617 
[Address updated 11/05/2012] 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, Utah 84078 

Louiza P Jenkins 
6205 Riverside Blvd Apt 125 
Sacramento, California 95831 

Carol Ann Butterfield as Joint Tenant 
7986 South Coolidge 
Midvale, Utah 84047 

Janalyn Hilton as Joint Tenant 
12122 South 2160 West 
Riverton, Utah 84065 

Wendy B Dewey as Joint Tenant 
395 West Center St 
Midvale, Utah 84047 

Jeffrey B Luke 
RR4 Box 4210 
Roosevelt, Utah 84066 

Stacy Luke 
2496 East Charros Road 
Sandy, Utah 84092 

Arnold Jackson Luke 
3729 Fowler Avenue 
Ogden, Utah 84403 

Valerie L Taylor 
8600 Blue Maiden Way 
Elk Grove, California 95624 

Dale C and Fern D Gibxon Rev Liv TR Dale C 
and Fern D Gibson Trustees 
145 Buckingham 
Providence, Utah 84332 

Casey R Baird 
1079 Vine Street 
Murray, Utah 84121 
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Holly B Hansen 
4967 S. Lacontessa Street 
Salt Lake City, Utah 84117 

Heather Bailey 
2502 E. Elm Street 
Salt Lake City, Utah 84109 

Sweet Family Partnership 
2459 E 400N 
Saint Anthony, Idaho 83445 

Dillman Family LLC 
3206 Old Mill Circle 
Cottonwood Heights, Utah 84121 

Ardith Atwood AKA Ardith M Abegglen 
3426 W 1550 N 
Vernal, Utah 84078 

Metta T Barnes 
clo Bob Quinn 
47 East 1975 North 
Centerville, Utah 84014 

Larae M Perry 
3074 West 200 North 
Vernal, Utah 84078 

Vernon James Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Jared Shane Edwards 
PO Box 216 
Roosevelt, Utah 84066 

Greg Morrill 
1431 Crosby Road 
Cleveland, MS 38732-9770 
[Address updated 11/14/2012] 

Tonja Curtis AKA Tonya A Neal 
PO Box312 
Jensen, Utah 84035 

Gary J Baird 
6101 North Vermont Avenue 
Oklahoma City, Oklahoma 73112 

Marilyn Y Hoff 
5914 Twilight Circle 
Kearns, Utah 84118-4622 

Tamara Gray as Joint Tenant 
1155 Pine Circle #317-3 
Roosevelt, Utah84066-3819 
[Address updated 12/20/2012] 

Sharon J Mortensen Family Trust R Keith & 
Sharon J Mortensen, Trustees 
Route 2, Box 2052 
Roosevelt, Utah 84066-9204 

Tamilyn Young 
4098 W Teton Estates Dr 
WestJordan, Utah 84088 
[U ndeliverable] 

Ilene M Mellin AKA Ilene Oldson 
38171 Mica Ave 
North Branch, MN 55056 

Julie Beth Farnsworth AKA Julie Beth 
Edwards 
RRl Box 1034-F 
Roosevelt, Utah 84066 

Janis Marcia Bailey AKA Janis Marcia 
Edwards 
1248 North 3620 West 
Vernal, Utah 84078 

Lynette M Wingert 
9443 South Sid Circle 
South Jordan, Utah 84095 

Max D Morrill 
2101 West 11970 South 
Riverton, Utah 84065 

Brent D Morrill 
10609 North 5400 West 
Highland, Utah 84003 
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Eleanor Breitenstein 
1542 Bums 
Ridge Crest, California 93555 

Burton Johnson 
4000 Jupiter Dr 
Salt Lake City, Utah 84109 

Vernon Lavon Edwards 
PO Box 1015 
Roosevelt, Utah 84066 

Percy Stewart 
210 South 500 West 
Roosevelt, Utah 84066 

Mark Stewart 
PO Box 323 
Roosevelt, Utah 84066 

Mark L Oberhansley Trust DTD 4117/87 Fern 
B Oberhansly SUCC TTEE 
HC 66 Box 45 
Neola, Utah 84053 

Cindy Downward 
6286 S Hastings Cir 
Taylorsville, Utah 84129-6119 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, Idaho 83401 

Leroy Smalley 
PO Box 1191 
Roosevelt, Utah 84066 

Rowland & Margaret Merrill Estates Craig and 
Wilmer Merrill, PRS 
4278 West Oakview 
Alpine, Utah 84004 

STANLEY JOHNSON 
1580 SOUTH 460 EAST 
VERNAL UTAH 84078-4454 
(Address updated 11/05/2012] 

Carma Allred 
Route 2, Box 2726 
Roosevelt, Utah 84066 

Larue Green 
7743 Jacinto Dr 
Elko, Nevada 89801 
[Unknown] 

Margie Louise Edwards Nelson 
45 N 750 E 
Kaysville, Utah 84037-2154 

Donnell G Brokaw and Doralda W Brokaw 
Life Estate 
4220 S 1000 W 
Roosevelt, Utah 84066 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, Utah 84118 

Crest Resources Inc. 
Un locatable 

INTERESTED PARTIES IN SECTION 2, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST 

Heirs of Allotment No 687 MUNC 13 
Sarah Colorow Mountain 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, Utah 84026 

Heirs of Allotment No 687 MUNC 259-A and 
259-B Pete Wyasket 
c/o Bureau of Indian Affairs 
PO Box 190 
Ft. Duchesne, UT 84026 
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Sandra Carol Swaffar 
PO Box 186 
Mabelvale, Arizona 72103 

Steven Ray Rumel 
600 South 298 Street 
Federal Way, WA 98002 

Rebecca Murray 
25 S 100 E 
Roosevelt, Utah 84066 

Gayla Griswold 
815 2nd Ave W 
Williston, ND 58801 

Lana Kreiger Bonnet 
341 W600N 
Vernal, Utah 84078 
[U ndeliverable] 

Geannie Berg 
812 Maple Street 
Rock Springs, WY 82901 

JORDAN TRUE MURRAY 
C/O NATALIE JO MURRAY 
361 EAST 1220 SOUTH 
VERNAL UT 84078-4458 
[Address updated 11/05/2012] 

Peggy Lindsay 
c/o Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Marilyn Merrell 
2563 East 2500 South 
Vernal, Utah 84078 

Roy-co, a Utah LP 
2005 S 300 W 
Salt Lake City, UT 84115 

BEVERLY RUMEL MCDANIELS 
1135 E PROMONTORY WAY APTD204 
SANDY UT 84094-2755 
[Address updated 11/5/2012] 

DILLMAN F AMIL Y LLC 
C/O RAY E DILLMAN 
3206 E OLD MILL CIR 
SALT LAKE CITY UT 84121-6916 
[Address updated 11/5/2012] 

Douglas Ray Murray 
1515 East 4000 S 
Vernal, Utah 84078 

Marilyn Baker 
498 N 151 West 
Rigby, ID 83442 
[Undeliverable] 

Kathryn Roberts 
445 W Lagoon 
Roosevelt, Utah 84066 

Penny Stepper 
PO Box 3513 
Butte, MT 59702 
[Undeliverable] 

Patricia W Todd 
1952 South 700 East 
Bountiful, Utah 84010 

Joyce Eldredge 
Route 2 Box 2316 
Roosevelt, Utah 84066 

Ruth Erickson 
7591 Coronado Dr 
Guena Park, CA 90261 

Gundi B Hays 
2139 Cumberland Drive 
Salt Lake City, Utah 84124 
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Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 860 
Houston, TX 77057 

Heirs of John Pekros 
Unknown 

John Wills 
998 WNorth Myton Bench Rd #121 
Roosevelt, Utah 84066 
[Undeliverable] 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Jason A Riley and Lora L Riley 
Rt 2 Box 2412 
Ballard, UT 84066 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Sandra Mugleston Meadows Owens, Trustee of 
the Sheridan L Owens Trust dated 12/18/01 
1828 Holladay Farm Lane 
Salt Lake City, Utah 84117 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Bill Barrett Corporation 
1099 18th Street, Suite 2300 
Denver, CO 80202 
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December 5, 2012 

AGENDA #8 
 
 

Docket No. 2012-038 Cause No. S/023/0065 – In 
the Matter of the Petition by the Division of Oil, Gas 
& Mining for an Order against NEPHI SANDSTONE 
CORPORATION: (1) Withdrawing of the Soma 
Quarry’s Notice of Intention to Commence Small 
Mining Operations; (2) To Forfeit the Surety and 
Certificates of Deposit; (3) To Direct the Division to 
complete reclamation, and Authorize a Civil Suit to 
recover costs from Nephi Sandstone and Soma 
Quarry, S/023/0065; and (4) To take all other actions 
necessary to reclaim the lands at S22, T14S, R3W 
SLB&M, Juab County, Utah. 
 



Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH ATTORNEY GENERAL 
1594 West North Temple, Suite 300 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7227 

F I LED 
OCT 12 2012 , 

SECRETARY. BOARD OF 
OIl,GAS&MINJNO 

Counsel for the Division of Oil, Gas, and Mining 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

00000 

IN THE MATTER OF THE PETITION 
BY THE DIVISION OF OIL, GAS & 
MINING FOR AN ORDER AGAINST 
NEPHI SANDSTONE CORPORATION: 

(1) WITHDRAWING OF THE SOMA NOTICE OF AGENCY ACTION 
QUARRY'S NOTICE OF 
INTENTION TO COMMENCE 
SMALL MINING OPERATIONS; DOCKET NO.: 2012-038 

(2) TO FORFEIT THE SURETY AND CAUSE NO.: S/023/0065 
CERTIFICATES OF DEPOSIT; 

(3) TO DIRECT THE DIVISION TO 
COMPLETE RECLAMATION, 
AND AUTHORIZE A CIVIL SUIT 
TO RECOVER COSTS FROM 
NEPHI SANDSTONE AND 
SOMA QUARRY, S/023/0065; 
AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAIM THE LANDS AT S22, 
T14S, R3W SLB&M, JUAB 
COUNTY, UTAH. 

00000 

RELIEF SOUGHT 

The Division of Oil, Gas, and Mining ("Division"), through its attorneys, hereby petitions 
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the Utah Board of Oil, Gas, and Mining ("Board") for an Order as follows: (1) formally 

withdrawing the Notice of Intent to Commence Small Mining Operations for the Soma Quarry; 

(2) declaring Bond No. 965 008 065 in the amount of$12,000 from Liberty Mutual Insurance 

and the two certificates of deposit ("CDs") currently held by Zions Bank, accounts 539306084 

and 539306100, to be forfeited to the Division; (3) directing the Division to complete 

reclamation of the Soma Quarry and authorizing the Division to file such further civil actions to 

recover reclamation costs together with all other costs and attorney fees associated therewith; 

and (4) to take such other actions as may be appropriate or necessary to reclaim the Soma Quarry 

and recover costs. The Soma Quarry is located at S22, TI4S, R3W SLB&M Juab County, Utah. 

BACKGROUND 

The Division has struggled to maintain adequate bonding for the Soma Quarry as shown 

in the facts alleged below. The mining operation at Soma Quarry pre-dates Utah's bonding 

regulations for small mining operations. The Division first required a reclamation bond in 2006 

and the operator complied by posting a $12,000 surety bond from Liberty Mutual Insurance 

Company in 2007. After a subsequent inspection ofthe Soma Quarry in 2009, and in 

conjunction with Utah Admin. Code R647-3-111(6), the Division informed Nephi Sandstone that 

its required bond amount was being adjusted to better reflect the scale of operations at the site. 

The Division was seeking an additional $13,200 in bonding from the operator. Nephi 

Sandstone's original corporate surety gave notice on October 6, 2010 that it was terminating the 

reclamation surety agreement. According to the terms of the surety agreement the surety 

remained liable for costs of reclaiming the existing disturbance but would not be liable for 

reclamation of any future mining disturbance. In response to the termination, the Division issued 

a cessation order prohibiting future mining until a replacement surety was provided. 
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Subsequently the parties agreed that the operator would provide a $25,200 cash bond as a 

replacement surety to be posted by the operator over five payments. The cessation order 

remained in effect and the surety was not released pending payment of the full amount as agreed. 

The operator failed to make the final three payments, leaving the Division with $10,000 ofthe 

promised replacement amount. As of this filing, the operator has continuously failed to provide 

the required bonding in full. Despite the Division's best efforts to work with and accommodate 

the operator's needs, the Soma Quarry remains inadequately bonded. There has been no mining 

conducted at the site since termination of the surety and the operator has shown no inclination or 

ability to address the bonding deficiencies. 

JURISDICTION 

1. This action is brought by the Division pursuant to its authority to enforce the provisions 

of the Utah Mined Land Reclamation Act ("Act"), Utah Code Annotated §§ 40-8-1 et 

seq. (2010). 

2. Utah Code Annotated § 40-8-6(2) (2010) confers jurisdiction over this matter to the 

Board and empowers the Board "to hold hearings and to issue orders" as may be 

necessary to enforce the provisions of the Act. 

3. Utah Code Annotated § 40-8-14(6)(1) (2010) provides that "if the operator ofa mining 

operation, including a small mining operation, fails or refuses to carry out the necessary 

land reclamation as outlined in the approved notice of intention, the board may, after 

notice and hearing, declare any surety filed for this purpose forfeited." 

4. Utah Administrative Code R647-3-112 (2010) empowers the Board to authorize the 

Division to complete reclamation and recover of all costs and expenses incurred, 

including all costs and attorney fees incurred in a civil action to recover the same. 

3 



NOTICE REQUIREMENTS 

5. Pursuant to Utah Code Annotated § § 63G-4-204 -209 (2010), the Board hearing will be 

conducted formally. 

6. The hearing will be held on December 5,2012, at 9:00 am. The Respondent or other 

persons with an interest in this matter may file a written response with the Board within 

20 days of mailing of this Notice of Agency Action. Any party who fails to respond or to 

appear at said hearing may be held in default. 

7. The name and addresses of all persons to whom Notice of Agency Action shall be given 

are attached as the CERTIFICATE OF SERVICE and by this reference incorporated 

herein. 

STATEMENT OF THE FACTS 

8. Nephi Sandstone Corporation ("Nephi Sandstone" or "operator") is a Utah corporation in 

good standing, with its principal place of business in Nephi, Utah. 

9. On February 24,2000 the Division received Nephi Sandstone Corporation's NOI to 

commence a small limestone mining operation called the "Soma Quarry." 

10. The Soma Quarry is located in the E Y:z , of SE 1f4, of SE 1f4 in Section 22, Township 14S, 

Range 3W; W Y:z, ofSE 1f4in Section 22, Township 14S, Range 3W in Juab County, 

Utah. 

11. In 2006 the Utah Administrative Code R647-3 was amended to require small mine 

operators to submit an adequate surety along with a Notice of Intention for all mines 

smaller than five acres. 

12. On February 22,2007 the Division sent Nephi Sandstone a failure to comply letter 

because the operator failed to post an adequate surety bond for the Soma Quarry. 
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13. On September 5, 2007 the Division received a signed Reclamation Contract from Nephi 

Sandstone. The contract was signed by Bruce H. Evans, Secretary for Nephi Sandstone, 

on August 31, 2007 and Division Director John Baza on December 8, 2007. 

14. On December 6, 2007 the Division received and approved a $12,000 reclamation bond 

from Liberty Mutual Insurance Company ("Liberty Mutual") for the Soma Quarry. The 

bond number is 965008065. 

15. On December 29,2009 the Division informed Nephi Sandstone by letter about the 

necessary escalation of the operator's surety bond. The Division required an increased 

surety based on Nephi Sandstone's NOI, which permitted a five-acre limestone quarry. 

The Division recalculated the necessary surety total for the Soma Quarry to be either 

$24,600 for a three year bond or $25,200 for a five year bond. The Division required 

Soma to post an additional $12,600 for a three year bond or $13,200 for a five year bond 

in addition to the existing $12,000 surety bond that was already in place. The additional 

monies were due by February 15, 2010. 

16. Nephi Sandstone failed to comply with the Division's required surety escalation by 

February 15,2010. 

17. On June 22, 2010 the Division sent a letter to Nephi Sandstone seeking the remittance of 

past permit fees by July 29, 2010. The Division was seeking a total of$300.00, the 

equivalent of two years of past due permit fees. The Division further informed Nephi 

Sandstone that operations at the Soma Quarry could not continue until the fees were paid 

in full and that failure to pay by the July deadline may result in the withdrawal of the 

operator's NOI and require immediate reclamation of the site. 
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18. On July 8, 2010 the Division was informed by Ms. Bette J. Croshaw of Moreton & 

Company on behalf of Liberty Mutual that Nephi Sandstone's bond, Bond No.: 965 008 

065, was set to expire on October 6, 2010. 

19. On July 13,2010 the Division responded to Liberty Mutual by informing the bond 

provider that it was liable for any existing disturbances prior to the bond's termination on 

October 6, 2010. 

20. On July 13,2010 the Division also informed Nephi Sandstone about the bond's 

upcoming termination date and required the operator to have a replacement surety in 

place by September 6, 2010. 

21. On October 4,2010 the Division issued Nephi Sandstone a cessation order, MC-2010-42-

06 ("CO 42-06"), because the operator failed to post an adequate surety bond for the 

Soma Quarry. 

22. On December 6,2010 the Division later modified CO 42-06 to allow the operator 

additional time to post an adequate surety bond. 

23. On February 2, 2011 the Division accepted Nephi Sandstone's proposed reclamation 

bond payment schedule for the five year bond amount of $25,200. The schedule called 

for payments of $5,000 to be made to the Division by Nephi Sandstone on January 31, 

2011; March 5, 2011; April 20, 2011; May 30, 2011; and a final payment of$5,200 on 

June 30, 2011. The Division explicitly prohibited Nephi Sandstone from conducting any 

mining operations at the Soma Quarry until the surety amount was received in full. 

24. By October 24,2011 the Division had only received two CDs from the operator totaling 

$10,000. On October 24,2011 the Division sent Nephi Sandstone a letter informing the 

operator that no mining activity could occur at the Soma Quarry because the operator 
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failed to make the payments according to the schedule described in Paragraph 22. The 

letter prohibited the operator from conducting any mining activity at the site until the 

surety discrepancy was resolved and fully funded. The operator has an outstanding 

balance of$15,200. Since that letter the Division has not received any further payments 

from Nephi Sandstone for the Soma Quarry's reclamation bond. 

25. On April 10, 2012 the Division ordered Nephi Sandstone to reclaim the Soma Quarry by 

September 30,2012 because the operator failed to maintain an adequate surety and the 

mine was inactive for approximately ten years. 

26. On October 3,2012 Division Reclamation Specialist Wayne Western traveled to the 

Soma Quarry and confirmed that Nephi Sandstone had not completed the required 

reclamation work as specified in the April 10, 2012 Division letter. 

COUNT I 
(Withdraw the Notice orllttelltion to Commeltce Milling Operatiolls. Order tlte Division to 
Reclaim tile Lands disturbed bv Mining, and to Pursue All Things Necessarv to Complete 

Reclamation) 

27. The Division hereby incorporates the allegations of paragraphs 1-26 hereof and further 

alleges as follows. 

28. Utah Code Annotated § 40-8-6(4) (2010) authorizes the Board "to do all things and take 

such other actions within the purposes of this act as may be necessary to enforce its 

provisions. " 

29. As of this date, no reclamation work has been performed by the Respondent despite 

repeated requests from the Division. 

30. Such action was a breach ofthe terms of the account and legal action should be 

authorized to be taken by the Attorney General against Nephi Sandstone, and others, if 
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warranted, to recover the amount of the surety as may be necessary to complete the 

required work in accordance with Utah Code Ann. § 40-8-14(6)(d). 

31. Due to the failure of the Operator to conduct mining operations for more than ten years 

and the failure to provide the full amount required as a reclamation surety for over five 

years, the Board should withdraw the Notice of Intention. 

32. The Board should authorize the Division to use the funds from the forfeited sureties to 

complete reclamation. 

33. The Board should authorize the Division to take all actions necessary to recover any 

additional costs associated with completing the reclamation work, which includes 

reasonable attorney's fees and costs incurred by the Division and/or Board in the 

enforcement of this contract. 

COUNT II 
(Declare the Reclamation Bonding Forfeited) 

34. The Division hereby incorporates the allegations of paragraphs 1-33 hereof and further 

alleges as follows. 

35. Utah Code Ann. § 40-8-14(6) provides that if an operator ofa small mining operation 

fails or refuses to reclaim as required by the statute and regulations, the Board may order 

the surety filed with the Division forfeited and may request the Attorney General to take 

necessary legal action to recover costs and expenses in a civil action brought against the 

operator. 

36. The Respondent, as the signatory of NO I S/023/0065, is legally identified as the operator 

and registered agent of the Soma Quarry under the NO!. 

37. The Respondent obtained and posted as surety for the reclamation of the lands mined 

under NOI S/023/0065 Bond No.: 965 008 065 from Liberty Mutual Insurance Company 
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in favor of the Division for the amount of$12,000. The surety company gave notice that 

this bond terminated on October 6, 2010. However, according to the bond's terms, the 

surety remains in effect to reclaim any land disturbances caused before that date. 

38. On February 22,2011 the Respondent and Division agreed to replace the terminated 

surety with a bond of $25,200, which was to be made to the Division over five scheduled 

payments. However, after delivering two CDs, totaling $10,000, to the Division per the 

schedule, the Respondent failed to make the final three payments. 

39. Division inspections show the Respondent has substantially failed to reclaim the land, 

placing it in default of Utah law, Division Rules, NOr S/023/0065, and the Reclamation 

Contract. The Respondent has received repeated notices of the default and failed to cure. 

40. Nephi Sandstone's inaction indicates that it no longer has the intent or resources to either 

continue mining operations at Soma Quarry or honor its contractual obligations with the 

Division. 

41. Accordingly, the Liberty Mutual bond, No.: 965008065 for $12,000 should be forfeited 

in accordance with the terms of the surety bond as security for the reclamation of the site. 

42. Additionally, the Division seeks an order declaring the two certificates of deposit totaling 

$10,000, held in Zions Bank accounts 539306084 and 539306100, to be forfeited and 

authorizing the Division to use those funds for the reclamation of the Soma Quarry as 

identified in the NOr. 

PRAYER FOR RELIEF 

WHEREFORE, the Division requests that the Board enter the following Order(s): 

A. An order withdrawing Notice of Intention S/023/0065 due to the failure of the 

9 



Respondent to provide an increased reclamation surety, satisfactorily perfonn 

reclamation of the land, or claim responsibility for reclamation costs associated 

with the Soma Quarry. 

B. An order finding that the operator, Nephi Sandstone Corporation, is in breach of 

the Reclamation Contract and obligation under the Act to reclaim, and pennitting 

the Division to finish any outstanding reclamation work at the Soma Quarry and 

allowing the Division to seek repayment for the outstanding reclamation work 

including any attorney and Board costs. 

C. An order authorizing the Division to take all other actions as may be appropriate 

or necessary to reclaim the Soma Quarry and recover costs. 

D. Such further relief as the Board may deem just and equitable under the law and 

facts as may be adduced in the proceeding hearing. 

Dated this (Z~ of October, 2012. 

=-

Cameron Johnson 

Assistant Attorney General 

Counsel for Division of Oil, Gas, and Mining 

1549 West North Temple, Suite 300 

Salt Lake City, Utah 84114-5801 

Telephone: (801) 538-7227 
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CERTIFICATE OF MAILING 

I hereby certify that I caused a true and correct copy of the forgoing NOTICE OF 
AGENCY ACTION to be personally served by email or mailed first class mail, postage prepaid, 
the 15th day of October, 2012, To: 

Nephi Sandstone Corporation 
C/O Bruce H. Evans 
P.O. Box 137 
Nephi, Utah 84648 

Liberty Mutual Surety 
Attn: Stephani Miller 
P.O. Box 34670 
Seattle, WA 98124 

Zions Bank 
Attn: Raelynn Daniels 
One South Main St 
Salt Lake City, Utah 84133 

Mike Johnson 
Assistant Attorney General 
Department Of Natural Resources 
Board Of Oil, Gas & Mining 
1594 West North Temple, Suite #300 
Salt Lake City, Utah 84114 
mikej ohnson@utah.gov 
[Via E-mail] 
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Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH ATTORNEY GENERAL 
1594 West North Temple, Suite 300 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7227 
Counsel for the Division of Oil, Gas, and Mining 

F I LED 
OCT 2 6 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

00000 

IN THE MATTER OF THE PETITION 
BY THE DIVISION OF OIL, GAS & 
MINING FOR AN ORDER AGAINST 
NEPHI SANDSTONE CORPORATION: 

(1 ) WITHDRAWING OF THE SOMA PETITIONER'S EXHIBITS 
QUARRY'S NOTICE OF 
INTENTION TO COMMENCE 
SMALL MINING OPERATIONS; DOCKET NO.: 2012-038 

(2) TO FORFEIT THE SURETY AND CAUSE NO.: S/023/0065 
CERTIFICATES OF DEPOSIT; 

(3) TO DIRECT THE DIVISION TO 
COMPLETE RECLAMATION, 
AND AUTHORIZE A CIVIL SUIT 
TO RECOVER COSTS FROM 
NEPHI SANDSTONE AND 
SOMA QUARRY, S/023/0065; 
AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAIM THE LANDS AT S22, 
T14S, R3W SLB&M, JUAB 
COUNTY, UTAH. 

00000 
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Pursuant to Utah Admin. Code Rule R641-1-5-500, Petitioner Utah Division of Oil, Gas 

& Mining ("Division"), by and through its counsel of record, the Utah Attorney General's 

Office, hereby respectfully submits the following exhibits intended to be offered into evidence in 

support of its Notice of Agency Action ("NOAA") at the December 6, 2012 hearing on this 

cause: 

EXHIBIT "A" 

EXHIBIT "B" 

EXHIBIT "C" 

EXHIBIT "D" 

EXHIBIT "E" 

EXHIBIT "F" 

EXHIBIT "G" 

EXHIBIT "H" 

EXHIBIT "I" 

EXHIBIT" J" 

Notice of Intention to Commence Small Mining 
Operations (7 pages) 

Reclamation Contract between the Division and 
Nephi Sandstone for the Soma Quarry (6 pages) 

Surety Bond issued by Liberty Mutual (9 pages) 

December 29, 2009 letter from the Division to Nephi 
Sandstone reviewing the bond in place for Soma 
Quarry and requiring an escalation (2 pages) 

July 7,2010 Notice of Cancellation from Liberty 
Mutual Ins. Co. (1 page) 

July 13, 2010 letter from the Division to Liberty 
Mutual confirming the receipt of the cancellation 
Notice (2 pages) 

July 13,2010 letter from the Division to Nephi 
Sandstone providing notice of Liberty Mutual's 
decision to cancel the bond for Soma Quarry (2 
pages) 

February 2,2011 letter from the Division to Nephi 
Sandstone confirming the Bond Payment Schedule 
as agreed to by the two parties (2 pages) 

Certificate of Deposit No.: 0539306084 (4 pages) 

Certificate of Deposit No.: 0539306100 (3 pages) 
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EXHIBIT "K" 

EXHIBIT "L" 

EXHIBIT "M" 

EXHIBIT "N" 

EXHIBIT "0" 

October 24, 2011 letter from the Division to Nephi 
Sandstone (2 pages) 

October 31, 2011 letter from the Division to Bette J. 
Croshaw (2 pages) 

November 9, 2011 letter from Liberty Mutual to the 
Division confirming that notice has been received (1 
page) 

April 10, 2012 letter from the Division ordering 
Nephi Sandstone to begin reclamation of the Soma 
Quarry (2 pages) 

October 3, 2012 Inspection Report (4 pages) 

t'" 
Dated this tb day of October, 2012. 

Assistant Attorney General 

Counsel for Division of Oil, Gas, and Mining 

1549 West North Temple, Suite 300 

Salt Lake City, Utah 84114-5801 

Telephone: (801) 538-7227 
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NEPHI SANDSTONE CORPORATION 
POBOX 137 

15 February 2000 

Division of Oil Gas & Mining 
POBox 145801 
Salt Lake City, DT 84114-5801 

Regarding: Mine Plan 

NEPHI UT 84648 
(435) 623-2332 

(435) 623-2343 FAX 

o 

This letter along with the accompanying Notice of Intention to Commence Small Mining 
Operations is to serve as notification of our intended plan to mine property located in Juab 
County. Because the surface rights are managed by the B.L.M. this plan has been submitted to 
their office for review. The B.L.M. will also send you a copy. This site is within a patented 
claim area. The patent is No. 1164249. The claim name is Emsco No.1 and Emsco No.2. A 
check for $100.00 is enclosed. This amount is to cover the fee charged by the Division of Oil 
Gas and Mining. If you have questions please notifY me. 

Sincerely, 

NEPHI SANDSTONE 

Bruce Evans 

JULIECARTER
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Form MR-SMO 

(Revised 6196) 

This Section ror DOOM UIC: . 

Assigned DOGM File No.: S 1'1 ; I f./' (, "".. 
DOGM Lead: ·)'7 t.. 

STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF OIL, GAS AND MINING 
1594 West North Temple Suit~ 1210 

PO Box 145801 
Salt Lake City, Utah 84114-5801 

(801) 538-5291 
Fax: (801) 359-3940 

NOTICE OF INTENTION TO COMMENCE SMALL MINING OPERATIONS 

The infonnational requirements of this fonn are based on provisions of the Mined Land 
Reclamation Act, Title 40-8, Utah Code Annotated 1987, and the General Rules as promulgated under 
the Utah Minerals Regulatory Program_ 

"Small Mining Operations" means mining operations which disturb five or less surface 
acres at any given time. 

* * * * * * • * * 

I. GENERAL INFORMATION (Rule R647-3-104) 

1. Name of Mine, S"''''' "- (IJy':':1; . 
Name of Operatorl APPlicant:~p ~ ,.,~kl7~ Or /»'4.-Pn<-
Company () Corporation-9Q-'-Partnership () Indjvjdu~l ( ) 

Pennane": Add,:,,, /~!J" t!.o..-t! ;;200 wJ,r 
City: tL-lt2& - State: u:r Zip Code: ?i~1J2 
Telephone ~mber:(t.f3S-} 0/-3-;)83;).. 

2_ 

3. 

4_ Ownership of Land Surface: 

Private (Fee) 0 Public Domain (BLM) W National Forest. (USFS) 0 
State Trust Land/School Sections 0 State Sovereign Lands 0 
Other (please describe) : _______________________ _ 

Name B. 1.-. yn . Address PO /30'f. 'fSl~.s- 5L .C_ uT gt./lqs;.OI§r 
Nrume ___________ _ Address ________________ _ 
Nrume _________ __ Address ___________________ __ 

Nrume __________ _ Address ________________ __ 
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5. Ownership of Minerals: 

Private (Fee) 'M Public Domain (BLM) 0 National Forest (USFS) 0 
State Trust La~/School Sections 0 State Sovereign Lands 0 
Other (please describe) : ________________________ _ 

- NameMu rf"o.1 t t>lAc-krt'04-~ Address 241 E. (poo s . ~/../ tIT gt/6CfY 
Name Addr~s __________________ __ 

Name, _____________ _ Address ___________________ _ 
Name ___________ _ Address _________________ _ 

Utah Mining Claim NUmber(S) : __ -=--~_Il_-&_"'_._:-I_-tt_/_/_._:/p=--Lf...:....,p.~'f_1.1__ ___ _ 

Utah State Lease Number(s) : _____________________ _ 

Name of Lessee(s) ____________ ____________ _ 

6. Have th)!bOVe surface and mineral owners been notified in writing? 
Y~ No ___ _ 

If no, why not? ________________________ _ 

Please be advised that if State Trust lAnds arr! involved, notification to the Division of Oil, Gas and 
Mining alone does not satisfy the notification requirements of Mineral Leases upon State Trust LmuIs. 
Exploration or mining activity on Stale Trust lAnds requires a minimum of 60 days notice to the Trust 
Lands Administration prior to commencing any activities. Please contact the School Institutional Trust 
Lands Administration (SITLA) at (801) 538-5508for notification requirements. 

7. Do~ the operator have legal right to enter and conduct mining operations on the land 
covered by this notice? Yes ~_ No __ _ 

II. PROJECT LOCATION & MAP (Rule R647-3-10S) 

I. Project Location (legal desc,,/:: ,I 
County(ies): .:;;;tiq-h ~.ee 'Af!a~IzJ?1e"t &-" 

C 1/Z-t1/J, of SE 1/4, of 51: 114: Section: ;:z~ Township: 14 S Range: J tJ 
i() '/1. _, of Se- 114, of OS F 114: Section: #';t Township: ~ Range: ~ iJ 
___ 114, of ' 114, of 114: Section: Township: Range: ___ _ 

2. A topographic base map showing the location of the proposed small mining operation 
must be submitted with this notice. A USGS 7.5 minute seri~ map is preferred. The 
areas to be disturbed s)lOuld be plotted in sufficient detail so that they can be located on 
the ground . It is recommended that the operator also plot and label any pre-existing 
disturbances in the immediate vicinity that he is not responsible for. 
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Ill. OPERATION PLAN (Rule R647-3-106) 

I. Type of mining: Surface 'P Underground 0 

2. Minera\(s) to be mined :_.=.'-....:./..:.:;.,,~~=....:.-k-=..!...nL.:e-~ _ ____________ _ 

3. Provide a brief description of the proposed mining operation and onsite processing 
facilities. 
~~~~'~';q~~~k'h~M-Ln~t~;q~"---------------------------

o New Road(s): Length, ___ ___ (ft) Width _______ {ft) 

o Improved Road(s): Length (ft) Width (ft) 

Total project surface acreage to be disturbed: j-t!s:> -I-4q~ ~ (acres) 

Proposed startup date of project (month, year) ...i!" d", r-v& /;;; ~ z:> 

Proposed completion date of project, if known (month, year) VfJ kal'WtV 
IV. OPERATION AND RECLAMATION PRACTICES (Rule R647-3-107, 108 & 109) 

The reclamation and operation obligation is to keep the area clean and safe, minimize hazards to 
puhlic safety, return the land to a useful condition, and reestablish at least 70 percent of the premining 
wgct.!live ground cover. To accomplish this, the operator will need to perform reclamation 
concurrently, or at the completion (within one (1) year) of mining: 

1. Keep the mining operation in a safe, clean, and environmentally stable condition. 

2. Permanently seal all shafts and tunnels to prevent unauthorized or accidental entry. 

3. Plug drill holes with a five foot cement surface plug. Holes that encounter fluids are to be 
plugged in the subsurface to prevent aquifer contamination. 

4. Construct berms, fences. or barriers. when needed, above highwalls and excavations. 

S. Remove, isolate, or neutralize all toxic materials in a manner compatible with federal and state 
regulations . 

6. Remove all waste or debris from stream chaIUlels . 

7. Dispose of any trash, scrap metal, wood, machinery, and buildings. 

8. Conduct mining activities so as to minimize erosion and control sediment. 



Fonn MR·SMO l'Iae 4 

9. Reclaim all roads that are not part of a pennanent transportation system. 

10. Stockpile topsoil and suitable overburden prior to mining. 

11. Stabilize highwalls by backfilling or rounding to 45 degrees or less, where feasible; reshape the 
land to near its original contour. and redistribute the topsoil and suitable overburden. 

12. Properly prepare seedbed to a depth of six inches by ripping. discing. or harrowing. 

13. Reseed disturbed areas with adaptable species. (The Division recommends seeding 20 lbs.lacre 
of native and introduced species of grass, forb. and browse seed, and will provide a specific 
species list jf requested.) 

14. Plant the seed with a rangeland or farm drill, or if broadcast seeded, harrow or rake the seed 
1/4-1/2 inch into the soil - fall is the preferred time to seed. 

V. VARIANCE REQUEST (Rule R647-3-110) 

Yes 0 No ~ 
Any planned deviations from Rules R647-3-107, Operation Practices, R647-3-108, Hole Plugging 
Requirements, or R647-3-109. Reclamation Practices, as summarized above, should be identified 
below and justification given for the variance request(s). 

flcm Number' Variance Request Justification 

VI. SIGNATURE REQUIREMENT 

I IJl!reby commit to conduct mining operations and to reclaim the aforementioned small mine as 
required by the Utah Mined Land Reclamation Act (40-8) and the rules as specified by the Board of 
" -~ il, Gas and Mining. 

;. igIJature of Operator/Applicant: 

Name (typed or printed): 

' I IrlelPosition (if applicable): 

]1J.tC: 

) :M1<·5MO 



"Attachment A" 

Description of Proposed Mining Operation 

The purpose of this mining operation will be to remove limestone for a variety of applications. 
After further off site processing material will be available for sell . 

No additional roads will be constructed to access the mine area. An existing road serves the 
mine area adequately. This road exists to serve cattle ranching and also serves access to a flow 
meter on the Sevier River. A service road will be roughed in on the west side of the mine 
disturbance. This road will serve to access the top of the Limestone outcrop. Dozer, air track 
drill and service vehicles will utilize this road in the mining process. 

Mining method will be surface open pit. Material will be drilled and blasted. A dozer will be 
used to push material from the top level to a lower level. Material will be brought down in 
shelves. At the bottom it will be loaded and hauled from the mine site. At the present time no 
crushing is planned at this mine site. Oversized rock will be broken using a hydraulic hammer. 
Material will be loaded into over the road trucks using front-end loaders. 

Mining will be preformed using prudent mining practices. State and Federal regulations and 
requirements will be complied with. No hazardous materials will be stored at this mine location. 
No permanent structures will be constructed at this site. 

Following is a list of potential equipment that will be used at the mine site: 

1. Dozers 
2. Front End Wheel Loaders 
3. Air Track Drill 
4. Hydraulic Excavator 
5. Backhoe 
6. Over the Road Trucks 
7. Service and Utility Vehicles 
8. Portable Storage Unit 
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FORM MR-RC (SMO) 
Revised August 9,2006 
RECLAMATION CONTRACT 

Mine Name SOMA QUARRY 

Other Agency File Number BLM-surface-unk. 

STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION of OIL, GAS and MINING 
1594 West North Temple, Suite 1210 

Box 145801 
Salt Lake City, Utah 84114-5801 

(801) 538-5291 
Fax: (801) 359-3940 

---00000---

SMALL MINE RECLAMATION CONTRACT 

RECEIVED 

SEP 052007 

DIV. OF OIL, GAS & MINING 

This Reclamation Contract (hereinafter referred to as "Contract") is entered into 
between Nephi Sandstone Corp. the "Operator" and the Utah State Division of Oil, 
Gas and Mining ("Division"). 

WHEREAS, Operator desires to conduct mining operations under Notice of 
Intention (NOI) File No. SI0231065 which the Operator has filed with the Division and 
has been determined by the Division to be complete (Complete NOI) as required by the 
Utah Mined Land Reclamation Act, Sections 40-8-1 et seq., Utah Code Annotated, 
(2005, as amended) (hereinafter referred to as "Act") and the regulations adopted 
pursuant to the Act; and 

WHEREAS, Operator is obligated to reclaim the lands affected by the mining 
operations in accordance with the Act and the regulations, and is obligated to provide a 
surety in a form and amount approved by the Division or the Board of Oil, Gas and 
Mining (Board) to assure reclamation of the lands affected by the mining operations. 

NOW, THEREFORE, the Division and the Operator agree as follows: 

1. Operator agrees to promptly reclaim in accordance with the requirements of 
the Act and applicable regulations, as they may be amended, all of the lands 
affected by the mining operations conducted or to be conducted pursuant to a 
Complete Notice of Intention. 

2. The Lands Affected by the mining operations and subject to the requirements 
of the Act and this Contract include: 

A. All surface and subsurface areas affected or to be affected by 
the mining operations including but not limited to private on
site ways, roads, railroads; land excavations; drill sites and 
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workings; refuse banks or spoil piles; evaporation or settling 
ponds; stockpiles; leaching dumps; placer areas; tailings 
ponds or dumps; work, parking, storage, and waste discharge 
areas, structures, and facilities; and 

B. All mining disturbances regardless of discrepancies in the 
map and legal description, unless explicitly and clearly 
identified as EXCLUDED on maps. and legal descriptions 
included in the Complete NOI; provided lands may be 
excluded only if: (1) they were disturbed by mining operations 
that ceased prior to July 1. 1977; (2) the lands would be 
included but have been reclaimed in accordance with a 
complete notice or reclamation plan; or (3) the lands were 
disturbed by a prior operation for which there is no surety, no 
legally responsible entity or person, and which lands are not 
necessarily or incidentally intended to be affected by the 
mining operations as described in the Complete NOI. 

3. The Operator shall be responsible for reclamation of all such Lands Affected 
regardless of errors or discrepancies in the maps or legal descriptions 
provided with the NOI which are intended to assist in determining the location 
of the mining operations. to describe the areas of disturbance, and to assist 
estimating the amount of surety required. 

4. The Operator prior to commencement of any mining operations and as a 
precondition to the rights under the Notice of Intention shall provide a surety 
in a form permitted by the Act and in an amount sufficient to assure that 
reclamation of the Lands Affected will be completed as required by the Act. 
The Surety shall remain in full force and effect according to its terms unless 
modified by the Division in writing. A copy of the agreement providing for the 
Surety for the reclamation obligations herein is included as ATTACHMENT A 
to this Contract. 

5. If the Surety expressly provides for cancellation or termination for non
renewal: 

Page £.of §. 
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A. The Operator shall within 60 days following the Division's 
receipt of notice that the Surety will be terminated or 
cancelled, provide a replacement Surety sufficient in a form 
and amount, as required by the Act. to replace the cancelled 
surety; or 

B. If the Operator fails to provide an acceptable replacement 
Surety within 60 days of notice of cancellation or termination, 
the Division may order the Operator to cease further mining 
activities, and without further notice proceed to draw upon 
letters of credit. to withdraw any amounts in certificates of 
deposit or cash and/or any other forms of surety. and to 
otherwise take such action as may be necessary to secure the 
rights of the Division to perfect its claim on the existing surety 
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for the purpose of fully satisfying all of the reclamation 
obligations incurred by the Operator prior to the date of 
termination, and the Division may thereafter require the 
Operator to begin immediate reclamation of the Lands 
Affected by the mining operations, and may, if necessary, 
proceed to take such further actions as may be required for 
the Division to forfeit the surety for the purpose of reclaiming 
the Lands Affected. 

6. The Operator's liability under this Contract shall continue in full force and 
effect until the Division finds that the Operator has reclaimed the Lands 
Affected by mining operations in accordance with the Act and regulations, as 
amended. If the mining operations are modified or for any other reason vary 
from those described in the Complete Notice of Intention, the Operator shall 
immediately advise the Division, and the Notice of Intention shall be revised 
and the Surety amount shall be adjusted as necessary. 

7. If reclamation of a substantial phase or segment of the Lands Affected by the 
mining operations is completed to the satisfaction of the Division, and the 
Division finds that such substantial phases or segments are severable from 
the remainder of the mining area, Operator may request the Division to find 
that Operator has reclaimed such area. If the Division makes such finding, 
Operator may make request to the Division for a reduction in the aggregate 
face amount of the Surety, and the Division may reduce the surety to an 
amount necessary to complete reclamation of the remaining mining 
operations as anticipated by the Complete Notice of Intention in accordance 
with the requirements of the Act and regulations, as amended. 

8. Operator may, at any time, submit a request to the Division to substitute 
surety. The Division may approve such substitution if the substitute surety 
meets the requirements of the Act and the applicable rules. 

9. Operator agrees to pay all legally determined public liability and property 
damage claims resulting from mining operations, to pay all permit fees, to 
maintain suitable records, to file all required reports, to permit reasonable 
inspections, and to fulfill all sundry reporting requirements applicable to the 
mine as required by the Act and implementing rules. 

10. Operator agrees to indemnify and hold harmless the State, Board, and the 
Division from any claim, demand, liability, cost, charge, suit, or obligation of 
whatsoever nature arising from the failure of Operator or Operator's agents 
and employees, or contractors to comply with this Contract. 

11.lf Operator shall default in the performance of its obligations hereunder, 
Operator shall be liable for all damages resulting from the breach hereof 
including all costs, expenses, and reasonable attorney's fees incurred by the 
Division and/or the Board in the enforcement of this Contract. 
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12. Any breach of a material provision of this Contract by Operator may, at the 

discretion of the Division, in addition to other remedies available to it, result 
in an order by the Division requiring the Operator to cease mining 
operations, and may thereafter result in an Order, subject to an opportunity 
for notice and hearing before the Board, withdrawing and revoking the 
Notice of Intention, and requiring immediate reclamation by the Operator of 
the Lands Affected or forfeiture of the Surety. 

13. In the event of forfeiture of the Surety, Operator shall be liable for any 
additional costs in excess of the surety amount that is required to comply 
with this Contract. Upon completion of the reclamation of all of the Lands 
Affected, any excess monies resulting from forfeiture of the Surety shall be 
returned to the rightful claimant. 

14. The Operator shall notify the Division immediately of any changes in the 
Operator's registered agent, the Operator's address, form of business, name 
of business, significant changes in ownership, and other pertinent changes in 
the information required as part of the Notice of Intention. Notwithstanding 
this requirement, any changes to the Notice of Intention, and any errors, 
omissions, or failures to fully or accurately complete or update the information 
on the Notice of Intention, or the attached maps, shall not affect the validity of 
this Contract and the rights of the Division to enforce its terms. 

15. If requested by the Division, the Operator shall execute addendums to this 
Contract to add or substitute parties, or to reflect changes in the Operator, 
Surety, and otherwise modify the Contract to reflect changes in the mining 
operations as requested by the Division. All modifications must be in writing 
and signed by the parties, and no verbal agreements, or modifications in any 
of the terms or conditions shall be enforceable. 

16. This Contract shall be governed and construed in accordance with the laws 
of the State of Utah. 
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The signatory below represents that the Operator, if not a natural person, is a 
properly organized entity in good standing under the laws of Utah and the United 
States, is registered as an entity authorized to do business in the State of Utah, 
and that he/she is authorized to execute this Contract on behalf of the entity as 
Operator. 

OPERATOR: 

Ope rat r Name 

By '6yuce. Ii· EVCtns 
Authorized Officer (Typed or Printed) 
5ecf .... ?~ 
Authorized cer - Position 

Officer's Signature Date 

STATE OF _ -=:.J7!.i;a;1d"'-!:=.=::::. ____ _ _ 
) ss: 

COUNTY OF -WJfl'F~'--------

On the $1 day of a~ , 20 t!L., dhlll# 54< 6b/d 
__ persona~pp~~~{i befQPe me, who being by me duly sworn did say that 
he/~e is an 0l!r1/'Uftl!y (owner, officer, director, partner, agent 
or other (specify)) of the Operator and duly 
acknowledged that said instrument was signed on behalf of said Operator by 
authority of its bylaws, a resolution of its board of directors or as may otherwise 
be required to execute the same with full authority and to be bound hereby. 

My Commission Expires: 
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Commodity: LIMESTONE 

Mine Name: SOMA QUARRY 

County: JUAB 

Disturbed Acres: 3 

FACT SHEET 

Operator Name: Nephi Sandstone Corp. 

Operator address: 1250 N 200 W PO BOX 137 NEPHI UT 84648 

Operator telephone: (435) 623-2332 

Contact: Bruce Evans 

Operator email: bevans@nebonet.com 

Surety Type: surety bond 

Bank: liberty Mutual 

Surety Amount: $12000 

Account number: --- ---
Surety Contact: Bette Croshaw 

Surety Contact Telephone: 801-531-1234 

Surface Owner: BLM 

Mineral Owner: FEE 

Escalation: 2009 



12/04/2007 P 5;~8 14,356232343 NEPHI SAt,mC"'- '''IE 

1'OlIM~ 

"'Itt AC~ey s.m,y hrta 
,....'1, JIlM . 

AtTACRM.ENT A 

SlATE OP UTAH 
DEPARTMENT OF NATlJAALIU!SOURCBS 

J)lvfsfott of Ou, au aJtd Mlldlll 
lS94 West North taple Sufte 1210 

Box 145801 
Salt Lake City, UIIh 84114.5801 

TeJ~bone; (801) S.3S.'2~1 
F:vt: (8010 )S9-351<1O 

1m MlNED UND RECLAMATlON.4.CT 

Sl)1UlTY BOND 
~ ....................... . 

The undem,ned NC!phi Sandsto(lc Corl:rdtion " , U Principal, aod 
LibUty Mutual ID81JtSlJlCe CompW • IS Surety, hereby Jointly and 

senralJy bind 0JJrSelvet, 0\If mil'!. adminub:atoll. cx~on. eueceeeors, IDd at«ipD, jointly aod 
1tYtI'lIJy, unto the State of Utah, Divilion of 00, Ota and MiJ:Ijq ("D:IvUion",) md the __ _ ____________________________ ~~------~m~~~~ 
TnlJLt. tbou9!lusi anti 0.0/100------------ donara ($ 12.000.00 ). 

PAGE 02/02 

Pr:inctpal has estinlattd in the Minius and Rec.l~OD Plm or Notice ~wd by ~ PiviriOll on the 
~&YOf . February ,20 PO • that 2,9 ~of1andumorupecificaJ1y 
identUied in the MU1ing and ~ecl~tiOD Plan or NQti~ and rubjoct to the tmml and ~ODS of the 
RctlaUJatioh Contract, Mil he di$turbed by mining opmtioas m the State of Utah. 

A d~lf01 of the diJ1pIbgflagd if JdCDtifisd ill the; Minlns l1li4 Rmll!TJ!don PlIp or 
~Qtice U w91decL See AttadUlletlt A & Attachment B 

The condition Of!bis abligntion 16 that ifth~ Division determines that Principal hili Jlti$&c:torily 
rcclalmed the distuJ'tled landa in accotd.ance wi.th tb.e Minins and P..ee181T1ation 1'1111 orN'odce md hq . 
fatthfuJly ~fotmed all requit"ameats oftbe MIned Land R.eclamation Ac:t, BOd compllCld with P,e k.laes 
and Regulado.ll8 lIdopted in looordlDC8 therewith, then this obligation shall btl void; otherwise" Iha1t 
remain in full force and clfeot. 

If the Minlns and ;Reclamation P/2n at Notice provides loT pmodic Jlartial reclamaUon Qf the 
diltUrbl!\1lands, IIld iftbo land! are reclaimed in ,,(;Ofdance 'With 5\lch Plan or NodeI', Act IDd 
reg1llations, then Prirlcfpal may apply for II reductiOll in tho amount of thi' Surety aond. 

RECElVED 

DEC 06 2007 

ON. OF OIL, GAS & MINING 

JULIECARTER
Typewritten Text
Exhibit CDocket No. 2012-038Cause No. S/023/0065
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Pllee 2 
MR.·6 .Jolnt A~enty Surety Bond 
A.ttachmont A 
(rovlsed April 17,2006) 

Bond Number ---r 
Pcrmlt Numb~r S 1023/06 ? 
Mine Name Soma Quarry 

Other Agency File Numbor ____ _ 

Tn the converse, if the Mining and Reclamation Plan or Notice provides for a gradual increase in 
the area disturbed or the (:xtent of disturbance, then, the Division may requjre that the amount of this 
Surety Bond be increased, with tbe written approval of the Surety. 

This bond may be canceled by Surety after runety (90) days following receipt by tbe Division 
and Principal of written notice of such cancellation. Surety's liability shall then, a.t the expiration of 
said njll.ety (90) days, cease and tenninate except that Surety will remain fully liable for all reclamation 
obligations of the Principal incurred prior to the date oftermination. 

Principal and Surety and their successors and assigns agree to guarantee said obligation and to 
indemnify, defend, and hold hamlless the Division from any and all expenses (including attorney fees) 
whicb the Division may sustain in the collection of sums due hereunder. 

Surety will give prompt notice to Principal and to the Division of the .filing of any petition or the 
commencement of any proceeding relating to the bankruptcy, insolvency, reorganization, or adjustment 
of the debts of Surety. or aUeging any violation or regulatory requirements which could result in 
suspension or revocation ofthe Surety's license to do buslnes$. 

IN WITNESS WHEREOF, the Princlpal and Sur.ety hereunto set their signatures and seals as of 
the dates set fortb below. 

Nephi Sandstone Corporation 

Principal (permittee) 

13~uc~Ii~~ran5,~c~~~ 
By (Name and TItle tYP~ce H. Evans 

~'#~~ 
Signature 

Surety Company 

Liberty Mutual Insurance Company 

Surety Company Name 

Bette J. Croshaw 
Surety Company Officer 

J\ttorpey-in-Fact 

August 27. 2007 

Date 

175 Berkeley ST. 

Street Address 

Boston, MA 02117 

City, State, Zip 

(801) 364-4280 
Phone Number 

August 27, 2007 
Date 



• 

PI1go3 
MR-6 JohU A~eQC:Y Surety Bond 
Attacbmcnt A 
(reviled April 17,2006) 

Bond Number _ --- - , - .. 
PermftNumber s/02)/065 
Mine Name Soma QJ 18 rry 

Other Agency File Number ____ _ 

SO AGREED this 18~ day of 7)Ua-~"".. , 20 !2.l-. 

AND APPROVED AS TO FORM: AND AMOUNT OF SURETY: 

J R. Bua, Director 
tall State Division ofOit, G and Mining 

·NOTE: Where one sign.'1 by virtue of Power of Attorney for a Surety, such Power of Attomeymust be 
tiled with this bond. Ifth(~ Operator is a corporation, the bond shall be executed by its duly authorized 
officer. 



• I • 

Page 4 
MR·6 Joint Agency Surety Bond 
Attachment A 
(revised April 17,2006) 

Bond Number. 
Pennit Number S 102 3' 06 5 
Mine Name SomA Quarry 

Other Agency File Number ____ _ 

AFFIDAVIT OF QUALIFICATION 

On the 27th dayof August. 20~. Bette J. Croshaw 

personally appeared before me, who being by me duly sworn did say that he/she, the said 
.Jlttorney-in-fact is the Liberty Mutual Insurance Co of 

Massachusetts and duly acknowledged that said instrument was signed on behalf 
of said company by authority of its bylnws or a resolution of its board of directors and said 
attorney-in-fact duly aCknowledged to me that said company e.xecuted the sam.e, and that 

he/she is duly authorized to execute and deliver the foregoing obligations; that said Surety is authorized 
to execute tI:1e same and has complied in all respects with the laws ofUtah in reference to becoming 
sole surety upon bonds, u;ndcrtak.ing and obligations. 

Signe . 
J. Croshaw 

Title: Attorney-in-Fact 

STATE OF ___ U""-'t_a .... h. ____ ) 
) ss: 

COUNTYOF ___ S_a_l _t _L_a_ke _____ } 

Subscribed and sworn to before me this 27 th day Of_.£!A~IoW. __ -' 

My Commission Expires: NOTARY PUBLIC 
JUDY PARRY 

709 Easl South Temple 
Sail Lake Clly Ulah 84102 

'-IV CommlSi.on explles 
January 31 2010 

STATE OF UTAH 

Ut. 
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• I • 

"Attachment A" 

Description ofPropo$ed Mining Operation 

The purpose of this mining operation will be to remove limestone for a variety ofupplications. 
After further off site processing material will be available for sell. 

No additional roads will be constructed to access the mine area. An existing road serves the 
mine area adequately. This road exists to serve cattle ranching and also serves a~ss to a flow 
meter on the Sevier River. A service road wiJI be roughed in on the west side of the mine 
disturbance. This road will serve to access the top of the Limestone outcrop. Dozer, air track 
drill and service vehicles will utilize this road in the mining process. 

Mining method will be surface open pit. Material will be drilled and blasted. A dozer will be 
used to push material from the top level to a lower level. Material will be brought down in 
shelves. At the bottom it will be loaded and hauled from the mine site. At the present time no 
crushing is planned at this mine site. Oversized rock will be broken using a hydraulic hammer. 
Material wiU be loaded into over the road trucks using ftont-end loaders. 

Mining will be preformed using prudent mining practice$. State and Federal regulations and 
requirements will be complied with. No hazardous materials will be stored at this mine location. 
No pennanent structures will be constructed at this site. 

Following is a list of potential equipment that will be used at the mine site: 

1. Dozers 
2. Front End Wheel Loaders 
3 . Air Track Drill 
4. Hydraulic Excavator 
5. Baokhoe 
6. Over the Road Trucks 
7. Service and Utility Vehicles 
8. Portable Storage Unit 



01/15/2B07 21:B1 1435l J43 NEPHI SANDSTONL PAGE 19/22 



;ti 
III o 
Q, 
Gl 

1939465 
THIS POWER OF ATIORNEY IS NOT VALlu _,~LESS IT IS PRINTED ON RED BACKGROUND. 

-This Po'Jter of Attorney limits the acts of those named herein, and they have no authority to bind the Company except in the manner and to 
the extent herein stated. 

LIBERTY MUTUAL INSURANCE COMPANY 
BOSTON,MASSACHUSETTS 

POWER OF ATIORNEY 

KNOW ALL PERSONS BY THESE PRESENTS: That Liberty Mutual Insurance Company (the ·Company'). a Massachusetts stock insurance 
company, pursuant to and by authority of the By-law and Authorization hereinafter set forth, does hereby name, constitute and appoint 

JONATHAN M. JEPSEN, WILLIAM R. MORETON, PHILIP S. WALTER, BETTE J. CROSHAW, JUDY PARRY, ALL OFTHE CITY OF 
SALT LAKE CITY, STATE OF UTAH ...................................................................................................................................... . 

, each Individually if there be more than one named, its true and lawful attorney-in-fact to make, execute, seal, acknowledge and deliver, for and on its 
behalf as sure!y and as Its act and deed, an.v and all undertakings, bonds, recognizances and other surely obllgaUons rn the penal sum not exceeding 
EIGHTY MILLION AND 00/100 ..... • .. ···, .. ·..... _ DOLLARS ($ 80,000,000.00 .... • ) each, and the 
execution of such undertakIngs, bonds, reoognizances and other surety obligations, In pursuance of these presents, shall be as binding upon the 
Company as if they had been duly signed by the president and attested by the secretary of the Company in their own proper persons. 

That this power Is made and executed pursuant to and by authority of the following By-law and Authorization: 

ARTICLE XIII - Execution of Contracts: Section 5. Surety Bonds and Undertakings. 
Any officer of the Company authorized for that purpose in writing by the chairman or the president, and subject to such limitations as the 
chairman or the president may prescribe, shall appoint such attorneys-In-fact, as may be necessary to act in behalf of the Company to make, 
execute, seal, acknowledge and deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. Such 
attomeys-in-fact, subject to the limitations set forth in their respective powers of attorney, shall have full power to bind the Company by their 
signature and execution of any such Instruments and to attach thereto the seal of the Company. When so executed such Instruments shall be 
as binding as If Signed by the president and attested by the secretary. 

". ~ m By the following instrument the chairman or the president has authorized the officer or other official named therein to appoint attorneys-in-facl: 

CQ c .of! 
.:t!CQ 

~s, 

Pursuant to Article XIII, Section 5 of the By-Laws, Garnet W. Elliott, Assistant Secretary of Liberty Mutual Insurance Company, is hereby 
authorized to appoint such attorneys-In-fact as may be necessary to act in behalf of the Company to make, execute, seal, acknowledge and 
deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. 

U Gl That the By-law and the Authorization set forth above are true copies thereof and are now in full force and effect. 
'0.2 
~~ 
!
.!!§ 
~" fij 'iij 

..2 I!! 
Gl~ ~ 
o~ 

IN WITNESS WHEREOF, this Power of Attorney has been subscribed by an authorized officer or official of the Company and the corperate seal of 
Liberty Mutual Insurance Company has been affixed thereto in Plymouth Meeting, Pennsylvania this 2nd day of May , 

2006 

LIBERTY MUTUAL INSURANCE COMPANY 

ByGd=..$:4I ~ 
CCQ 

I a>!: COMMONWEALTH OF PENNSYLVANIA ss 
Garnet W. Elliott, Asslslant Secretary 

g' ~ COUNTY OF MONTGOMERY 

~ ~ On this ~ day of May , g.QQ2., before me, a Notary Public, personally came Garnet W Elliott, to me known, and acknowledged 
°e·5 that he is an Assistant Secretary of Liberty Mutual Insurance Company; that he knows the seal of said corporation; and that he executed the above 
~ ~~ Power of Attorney and affixed the corporate seal of Uberty Mutual Insurance Company thereto with the authority and at the direction of said corporation. 

; ~ IN TESTIMONY WH P. ~ unto subscribed my name and !lffixed my notarial seal at Plymouth Meeting, Pennsylvania, on the day !lnd year 
= u first above written. ~ ~ ONWq <(' 
CQ C 4i 0' <.'" >f #-.() ~'P BY~~ 15:; 
Zo 

Ter6sa PaSlella Notary Public 

CERTIFICATE 
-... ponn won" A_lion 0' ria""". 

I, the undersigned, Assistan cretary of Liberty Mutvallnsurance Company, do hereby certify that the original power 01 attorney of which the foregoing 
is a full, true and correct copy, Is In lull force and eNect on the date at Ihis certJf!cate: and I do further certify thallhe"olilcer or official who execuled the 
said power of attorney Is an Assistant Secretary specially authorized by the chaIrman or Ihe president 10 appoint Clttorneys-In-fact as provided in Article 
XIII, Section 5 of the By-laws of Liberty Mutual Insurance Company. 

This certificate and the above power of attorney may be signed by facsimile or mechanically reproduced signatures under and by authority of tile 
following vote of the board of directors of Liberty Mutual Insurance Company at a meeting duly called and held on the 12th day of March, 1980. 

VOTED that the facsimile or mechanically reproduced signature of any assistant secretary of the company, wherever appearing upon a 
certified copy of any power of attorney issued by the company in connection with surety bonds, shall be valid and binding upon the company 
with the same force and effect as though manually affixed. 

IN TESTIMONY WHEREOF, I have hereunto subscribed my name and affixed the corporate seal of the said company, this _--=2:...;7....;t:;..;h"--_ _ _ day of 
August ,2007 . 



. .... .. CHANGE RIDER 

---- ~-Rider to be attached to and form a part of Bond Number ,dated the .-
27th day of August ,2007 , executed by Liberty Mutual Insurance 

Company (the "Surety") on behalf of Nephi Sandstone Corporation 

(th,e "Principal) 

in favor of State of Utah, Division of Oil, Gas and Mining (Division) 
(the "Obligee") 

The Principal and the Surety hereby consent to changing the attached bond as follows: 

us Department of the Interior, Bureau of Land Management shall be added as a co-beneficiary. 

This change is effective 27th day of, ___ A=uga;u::.::s~t ______ , 2007 

The attached bond shall be subject to all of its terms, conditions and limitations except as 

herein modified. 

Signed, sealed and dated this 31st 

WITNES r ATTEST: 

Name: 

Title: 

Date: /?- /18 / 7,-f)O 7 r / 

(Obligee) 

day of _----=O::;.,;c::.,:t,:,o=..be::.,:r ______ , 2007 

Nephi Sandstone Corporation 

(pri~) 

BY:~~#'~ (Seal) 
Name: 73yuc.e 1--1 - e-v{;ln~ 

Title: -r;-..eu.s '(v~r/Sec"..~~ 
Liberty Mutual Insurance Co any (Surety) 

:=:~~~#-..!.L.;~:::;z=~::::::..._~,(Seal) 
Attorney-in-Fact 

RECEIVED 
NOV 1 9 2007 

DIV. OF OIL, GAS & MINING 
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nus P-OWER OF ATTORNEY IS NOT VALID L .. ~ESS IT IS PRINTED ON RED BACKGROUND . 

2064691 
.("~6 Power of Attorney limits the acts of those named herein, and they have no authority to bind the Company except In the manner and to 
the extent herein stated. 

LIBERTY MUTUAL INSURANCE COMPANY 
BOSTON,MASSACHUSETTS 

POWER OF ATTORNEY 

KNOW ALL PERSONS BY THESE PRESENTS: That Liberty Mutual Insurance Company (the 'Company'), a Massachusetts stock Insurance 
company, pursuant to and by authority of the By-law and Authorization hereinafter set forth, does hereby name, constitute and appoint 

JONATHAN M. JEPSEN, WILLIAM R. MORETON, PHILIP S. WALTER, BErrE J. CROSHAW, JUDY PARRY, ALL OFTHE 
CITY OF SALT LAKE CITY, STATE OF UTAH ...................................................................................................................... .. 

I each individually if there be more than one named, Its true and lawful attorney-in-fact 10 make, exeCute, seal , acknowledge and deliver, for and on its 
behalf as surety and as Its act and deed, anv and all undertakings, bonds, recognizances and other surety obligations In the penal sum not exceeding 
EIGHTY MILLION AND 001100 ...... •• .. ,· .. •• .. •• DOLU~:RS ($ 80!OOO!OOO.OO·· .. ~ ) each, and the 
execution 01 such undertakings, bondS, recognizances and other surety c·bllgatlons. In pursuance of these presents, shall be as binding upon the 
Company as if they had been duly signed bY the president and attested by the secretary of the Company in their own proper persons. 

That this power Is made and executed pursuant to and by authority of the following By-law and Authorization: 

ARTICLE XIII - Execution 01 Contracts: Section 5. Surety Bonds and Undertakings. 
Any officer 01 the Company authorized for that purpose in writing by the chalnnan or the president, and subject to such limitations as the >. 
chairman or the president may prescribe, shall appoint such attorneys-in-fact, as may be necessary to act In behalf of the Company to make, co 
execute, seal, acknowledge and deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. Such '0 

~ M 
-01/1 attorneys-in-Iact, subject to the limitations set forth in their respective powers of attomey, shall have full power to bind the Company by their Glen 

signature and execution of any such Instruments and to attach thereto the seal of the Company. When so executed such instruments shall be B' as binding as If signed by the president and attested by the secretary. I: 
~. ~ 
'! ~ By the following instrument the chainnan or the president has authorized the officer or other official named therein to appoint attorneys-in-Iact: oS 
~- ~ .a I: Pursuant to Article XIII, Section 5 of the By-Laws. Garnet W. Elliott, Assistant Secretary 01 Liberty Mutual Insurance Company, is hereby Iii 
!:! ; authorized to appoint such attorneys-In-fact as may be necessary to act in behalf of the Company to make, execute, seal, acknowledge and = 1:0 
~ :::I deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. ~ 
~m U~ 
~o ~ That the By-law and the Authorization set forth above are true copies thereof and are now in lull force and effect. ~ffl 

co Ee t > IN WITNESS WHEREOF, this Power of Attorney has been subscribed by an authorized officer or official 01 the Company and the corporate seal of 0 Q, 

E iii Liberty Mutual Insurance Company has been affixed thereto In Plymouth Meeting, Pennsylvania tills 18th day of December , ::: c 
~ :::I 2006 ct (f) 
e~ o~ 
CI3 l3 LtBERTY MUTUAL INSURANCE COMPANY ... "C 
0... GIl: 

-:... @.~ :: CI3 

~~ ~tZJ.: ~~~Inot=ssl:nis~ ~~ 
tJj .!: COMMONWEALTH OF PENNSYLVANIA ss -S C?, 
g> ~ COUNTY OF MONTGOMERY 0 ~ 
~ $ On this ~ day of December , .2QQ2. , before me, a Notary Public, personally came Gamet W, Elljott, to me known, and acknowledged ~ ~ 
~.5 that he Is an Assistant Secretary of Liberty Mutual Insurance Company; that he knows the seal of said corporation; and that he executed the above &. I ~ { Power of Attorney and affixed Ihe corporate seal 01 Liberty Mutual Insurance Company thereto with the authority and at the direction 01 said corporation. ~ .! 

,;; ;;. IN TESTIMONY WH ~'F f? ~~ unto subscribed my name and affixed my notarial seal at Plymouth Meeting, Pennsylvania, on the day and year ~ ~ 
,= U first above written. ~ ~OIH'(€... ...... < e cP 
, ~ 5i t'I 0 ~~ ~ ~fJu.TH OF PENN vlVAN11\ A-... 11 ... N 
'0 E ,... (,J ~ NwI\a/$odI VI. ' , II +-.11 ;;: f3 
z ~ Tw=1"ll3VAD.r.;CiWyNlle BY-t~:':'="",~'"--,,..,..-'';;:~~'~' ~' '7'.:.:.::--------- ~o 

~~l>'=::~ Terilsa Pastella, Notary Publfc U .... 
o~ 
~ .... CERTIFICATE 

I, the undersigned, Asslstan ecrelary of Liberty Mutual Insurance Company, do hereby certify that the original power pf attorney of which the foregoing 
Is a full, true and correct copy, is in lull force and effect on the date of this certificate; and I do further certify thaI \he officer or official who executed the 
said power of attorney Is an Assistant Secretary specially authorized by the chairman or the president to appoint attomeys-in-fact as provided in Article 
XIII. Section 5 of the By-laws of Liberty Mutual Insurance Company. 

This certificate and the above power of attorney may be signed by lacsimile or mechanically reproduced signatures under and by authority 01 the 
following vote 01 the board of directors of Liberty Mutual Insurance Company at a meeting duly called and held on the 12th day of March, 1980. 

VOTED that the facsimile or mechanically reproduced signature of any assistant secretary of the company, wherever appearing upon a 
certified copy of any power of attorney issued by the company In connection with surety bonds, shall be valid and binding upon the company 
with the same force and effect as though manually affixed 

IN TESTIMONY WHEREOF, I have hereunto subscribed my name and affixed the corporate seal 01 the said company, this __ ---'3~1::.:s::..t.::..._ __ day 01 
October ,2007 . 

/of'>" .;;, 
r.·~r . i 
'~~ •.•••. '1 



JONM. HUNTSMAN, JR 
Governor 

GARY R. HERBERT 
Lieutenant Governor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAI!LR STYLER 
Executive Director 

Division of Oil, Gas and Mining 
JOHNR.BAZA 
Division Di,"ector 

December 29,2009 

Certified Return Receipt 
70032260000202479048 

Bruce Evans 
Nephi Sandstone Corporation 
1250 North 200West 
P.O. Box 137 
Nephi, Utah 84648 

Subject: Deficient Reclamation Surety, Nephi Sandstone Corporation, Soma Quarry, 
S/023/0065, Juab County, Utah 

Dear Mr. Evans: 

The Division of Oil, Gas and Mining has reviewed the reclamation surety for the Soma 
QUarry. This surety was due for review on February 25,2009. Your current reclamation surety 
is $12,000 which the Division is holding in the form of a surety bond. The Division has 
recalculated the surety based on your permitted area of five acres to be: 

$24,600 escalated for 3 years (surety amount next reviewed in 2012) OR 
$25,200 escalated for 5 years (surety amount next reviewed in 2014) 

The Division uses standard per-acre costs to determine surety amounts for small mines. 
The figures used are shown in the following table: 

Project Size 

Additional acres up 
to 5 acres 

Cwnulative Amount 
for 5-acres 

Surety 

$4,3001 acre (3-year escalation) 
$4,400/acre (5-year escalation) 

(i.e. Maximum of 5 acres = $7,400 
+$17,200 = $24,600) (3-year 
escalation) 
(Le. Maximwn of 5 acres = $7,600 
+$17,600 = $25,200) (5-year 

Comments 

Minimwn amount required 

Partial acreages rounded up (e.g., 1.2 acres = 2 
acres) 

$600.00 difference between 3 and 5 year escalation 
amount for 5-acres of disturbance. 

1594 West North Temple, Suite 1210, PO Box 145801, SaU Lake City, UT 84114-5801 

0003 

telepbone (801) 538-5340. facsimile (801) 359-3940. TrY (801) 538-7458. www.ogm.utah.gov OIL,. GAS • MillING 

0003 

JULIECARTER
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Bruce Evans 
Page 2 of2 
S/023/0035 
December 29,2009 

-------------------------------------------------------.--

Based on the information in the NOI, the Division has determined that you must post 
additional surety in the amount of: 

$12,600 for 3-year escalation OR 
$13,200 for 5-year escalation 

If the disturbed area shown in your Notice of Intention to Commence Small Mining 
Operations (NOI)-five acres-is substantially different than what is currently planned, you may 
wish to amend the notice to more accurately reflect your future intent. At such time as the 
Division receives and reviews an amended NOI, we will determine an appropriate reclamation 
cost based on the new information and notify you of any changes needed to your surety. Another 
option for reducing the reclamation liability and the surety requirement would be to reclaim a 
portion of the site. 

If you decide to amend the NOI or to reclaim a portion ofthe site, please submit the 
amendment or perform the reclamation no later than February 15, 2010. An amendment should 
be filed using form MR-REV-SMOIEXP which is available on the Division's web site. If you 
choose not to amend the NOI we will expect the above stated amount to be filed with the 
Division no later than February 15,2010. 

Please contact surety coordinator, Penny Berry, 801-538-5291, for instructions on how 
to submit this increased surety. She can be reached at 801-538-5291 or by email at 
bondcoordinator@utah.gov. If you have questions or concerns regarding this letter, please 
contact me at 801-538-5261 or Wayne Western at 801-538-5263. 

Sincerely, 

~ak!7 (/lZ 
Minerals Program Manager 

PBB:jr:pb 
cc: jerry_Mansfield@blm.gov 
P:\GROUPS\MINERALS\ WP\M023-J uab\S0230065-Soma\final\escalate-12162009 .doc 
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Certified Mail No.7009 0820 0001 85642831 

LIBERTY MUTUAL INSURANCE COMPANY 
NOTICE OF CANCELLATION 

DATE: July 7,2010 

BOND AMOUNT: Twelve thousand and no/100-----($12,000.00) 

TYPE OF BOND: Reclamation bond 

OBLIGEE: State of Utah 
Dept of Natural Resources 
1594 W North Temple Suite 1210 
Box 145801 
Salt Lake City, Ut 84114-5801 

We Hereby cancel our Bond no. 

-=9=6:...:5-=0=0:...:8--=0=6=5 _____ ___ issued to Nephi Sandstone Corporation 

on August 27.2007 , in accordance with the terms and conditions of the bond. 

You will, therefore, please take notice that the said bond will terminate and cease to be in force 

ninety (90) days from receipt of notice. 

PRINCIPAL: Nephi Sandstone 
PO Box 137 
Nephi, UT 84648-0137 

PRODUCER: 
Moreton & Company 
709 East South T em pie 
Salt Lake City, UT 84102 

lBS Reason: No longer has Insurance business with our agency. 

LIBERTY MUTUAL INSU ANCE COMPANY 

B : 4(1) 
w, Attorney-in-Fact 

ACKNOWLEDGED: 

By: _ _ ________ _ ~~-

Obligee 

RECE~VE(J 

jUl U 8 2010 

Olli. (1f Oi" Gas et Mininq 

JULIECARTER
Typewritten Text
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State of Utah 
DEPARTMENT OF NATIJRAL RESOURCES 
Division of Oil, Gas & Mining 

JON !VI HLlNTSMAN. JR. 
GO"t!1710/· 

GARY R HERBERT 
Liellrellt/llr COl'a,wr 

Bette J. Croshaw 

WCHAEL R. STYLER 
Erecllril'c Direct", 

CIO Moreton & Company 
709 East South Temple 
Salt Lake City, Utah 84102 

Subject: Cancellation of Surety Bond 
Juab County, Utah 

Dear Ms. Croshaw: 

JOHN R. BAZA 
D;\';sicII/ Dirl!('lol 

July 13,2010 

--- -- Nephi Sandstone, Soma QualTY, S/023/0065, 

The Utah Division of Oil, Gas and Mining (Division) received your letter dated July 7. 
2010, regarding the cancellation of surety bondl J in the amount of$12,000.00 
etIective 90 days fi"om the Division's receipt of your letter. The Division received the letter July 
8, 2010; 90 days from that date is October 6, 2010. The mine operator, Nephi Sandstone, is 
being advised that a replacement surety must be provided by September 6.2010. 

Under the tenns of the above referenced surety bond, Liberty Mutual remains liable for 
reclamation of the existing disturbance. If the surety is not replaced by September 6, 2010, the 
Division will immediately issue a cessation order to Nephi Sandstone and demand that it 
commence reclamation. Failure of Nephi Sandstone to reclaim the mine within 30 days of 
issuance of the cessation order may result in the Division making demand on Liberty Mutual to 
either proceed with reclamation or to pay to the Division the amount of the bond. If Liberty 
Mutual fails to complete reclamation or make payment as requested, the Division may proceed to 
file a Request for Agency Action with the Board of Oil, Gas and Mining to seek forfeiture of the 
bond. 

Please confirm that you remain responsible as surety for the reclamation of the existing 
disturbance. We also ask that you advise the Division immediately ifthere is any reason or if 
any conditions arise that may preclude you from continuing as surety for reclamation of the 
existing disturbance. 

1594 West North Temple Suile J 21 O. PO Box 1 ~580 I. Salt Lake Cit}. CT 8411 ~":i80 1 
telephone (80 I J 538-534(1 • fac;imile 1801 J 359-3940· TTY (80 11538· 7458' "." 11.(}8111. /lr"h. ~nJ 
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Bette J. Croshaw 
Page 2 of2 
S/023/0065 
July 13, 2010 

Thank you for your cooperation. Please feel free to call me at 801-538-5261 if you 
have any questions. 

Sincerd,y, 
, 

./ 
/~ 

!.paul Baker 
Minerals Program Manager 

PBB:pb 
Enclosure Letter to operator dated July 13,2010, and copy of surety 
Cc: Bruce Evans, Nephi Sandstone 

Jerrv Mansfield@blm.gov 
Opie _ abeyta@blm.gov 

P:\GROUPS\MINERALS\WP\M023-Juab\s0230065-Soma\final\cance1-surety-07132010.doc 



GARY R. HERBERT 
Governor 

GREGORY S. BELL 
Lieutenant Governor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 
Executive Director 

Division of Oil, Gas and Mining 
JOHNR.BAZA 
Division Director 

July 13, 2010 

CERTIFIED RETURN RECEIPT 
70050390000075074412 

Bruce Evans 
Nephi Sandstone Corporation 
1250 North 200 West 
P. O. Box 137 
Nephi, Utah 84648 

Subject: Notice of CancellationfI'ermination of Reclamation Surety, Bond Number 965 008 
065, Nephi Sandstone, Soma Quarry, S/023/0065, Juab County, Utah 

Dear Mr. Evans: 

The Division of Oil, Gas and Mining (Division) was notified that the surety bond for 
the Soma quarry (S/023/0065) will be cancelled effective October 6,2010. The terms of the 
surety state that the bond may be cancelled by the Surety ninety (90) days following receipt by 
the Division and Principal of such cancellation. 

Paragraph 5 of the Reclamation Contract, states the operator shall provide a 
replacement surety within sixty (60) days following the Division's receipt of the 
cancellationltennination notice. If you fail to provide a replacement surety by September 6, 
2010, the Division will be forced to do any/some of the following: 

• Carry out the terms of surety bond number 965 008 065 
• Withdraw the permit subject to appeal to the Board of Oil. Gas and 

Mining 
• Order the cessation of mining operations 
• Order immediate reclamation of all lands affected 

In addition, the Division notified you by letter dated December 29,2009, of the need 
to increase the surety amount for the Soma quarry from $12,000.00 to at least $24,600.00. The 
deadline for submitting the increased surety was February 15,2010, and we have called 
periodically to see how this was progressing. We have no desire to take enforcement action but 
may be forced to do so if this issue is not soon resolved. 

1594 West North Temple, Suite 1210. PO Box 14580 I, Salt Lake City, UT 84114 ·580 I 
telephone (801) 538·5340. facsimile (801) 359·3940 • TTY (801) 538·7458 • "ww,ogm,lilah.go,' OIL, GAS &. MINING 

----- --.------------------------
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Bruce Evans 
Page 2 of2 
S/023/0065 
July 13, 2010 

If you have questions or require assistance regarding the surety, please contact Penny 
Berry (801) 538-5291 or by email at bondcoordinator@utah.gov. Thank you in advance for your 
prompt attention to these important permitting requirements. 

PBB:pb 
Enclosures: Copy of cancellation letter 

Letter to Liberty Mutual 
Cc: Liberty Mutual 

Jerry Mansfield@blm.gov 

Minerals Program Manager 

Opic abeyta@blm.gov 
P:\GROUPS\MINERALS\WP\M023-Juab\s023006S-Soma\final\cancelo()perator-07132010.doc 



State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

GARY R. HERBERT 
Goyernur 

GREGOR¥ S. DELL 
L,eutenant Governur 

MICHAEL R. STI'LER 
be<'U.live Dlrec/or 

Division of Oil, Gas and Mining 
JOH"! R. BAZ.O\ 
DiVISIon D'fVf..10r 

October 4,2010 

CERTIFIED RETURN RECEIPT 7005 0390000 7507 4764 

Bette J. Croshaw 
CIO Moreton & Company 
709 East South Temple 
Salt Lake City, Utah 84102 

SUbject: Cancellation of Surety Bond 
Utah 

Nephi Sandstone, Soma Quarry. S/023/0065, Juab ountv. 

Dear Ms. Croshaw: 

On July 8, 2010, the Division of Oil, Gas and Mining received notification from you that reclamation 
bond 'would be cancelled 90 days from receipt of the notice (October 6,2010). The Division has not 
received a replacement surety and is therefore ordering the cessation of all mining activities and reclamation of 
the site. The operator must supply a replacement surety or commence reclamation by November 5, 20 10, and if 
no replacement surety is provided, reclamation must be completed by December 7,2010. 

The Division will continue to hold Liberty Mutual Insurance Company fully liable for all reclamation 
obligations incurred prior to the date of termination. The Division may make demand on Liberty Mutual to either 
proceed with reclamation or to pay the Division the amount of the bond if Nephi Sandstone fails to fulfill its 
obligations. If Liberty Mutual fails to complete reclamation or make payment as requested, the Division will 
proceed to file a Notice of Agency Action with the Board ofOit, Gas and Mining to seek forfeiture of the bond. 

Thank you for your cooperation. Please feel free to call me at 801-538-5261 if you have any questions 
about this letter, 

PBB:jo 
Enclosure Letter to operator dated October 4, 2010 
Cc: Bruce Evans, Nephi Sandstone 

Jerry MansfieJd@blm.gov 
Opie abeyta@blm,gov 

Minerals Program Manager 

P:\GRDU PS\MINERALS\ WP\M023-Juab\S0230065-Soma\draft\canccllation-surety-1 00420 10,doc 
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GARY R. HERBERT 
Go\'erflo~' 

GREGORY S. BELL 
LieurellClill GOlt!l7Ior 

Bruce Evans 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

\IlCHAEL R. STYLER 
E.1:t!cUfi~ 'e DireclOr 

Division of Oil, Gas and Mining 
JOHN R. BAZA 
On'isioll Direclor 

February 2, 2011 

Nephi Sandstone Corporation 
1250 North 200 West 
P. O. Box 137 
Nephi, Utah 84648 

Subject: Requirements for Reclamati n Bond Paymem Schedule. Nephi andstone. Soma Quarrv. 
S/023/0065, Juab County. Utah 

Dear Mr. Evans: 

Enclosed is a copy of the reclamation bond pa)'ment schedule that you submitted for the Soma 
Quarry S/023/0065. The Division has found this schedule to be adequate. Please sign the agreement and 
return it to the Division. The Division will send a copy of the signed agreement for your records. 

The agreement is for you to make payments into a certificate of deposit. Please send the 
Division a receipt of each payment ' .... ithin five days after the pa),ment has been deposited. 

The Division will continue to hold Liberty Mutual Insurance Company liable for all 
reclamation obligations incurred prior to the date oftennination of the reclamation surety but will release 
Liberty Mutual from this obligation once a suitable replacement surety is in place. No mining 
operations are authorized until the full surety amount has been paid. 

If you have any questions concerning this letter, please contact me at (801) 538-5261, Wayne 
Western at (801) 538-5263, or Penny Berry. bond coordinator, at (801) 538-5291. 

~:1' P7 (L{ 
Paul B. Baker 
Mining Program Manager 

PBB:whw:pb 
cc: Jem Mansfield,u·BLM.gov 
P:\GROUPS\MINERALS\ \VPIM023-Juab\S0230065-Soma\linal\oond- paymentschcdule-3774-020120 II .doc 
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Payment Schedule for Nephi Sandstone Corp. 

S/023/0065 

Table X 

Authorized Signature and Date Number Due Date Payment Additional Total 

Payment Received 
(by) Amount 

Pmt. Received 

I January 31, $5,000.00 $ 

2011 

2 March 5, $5,000.00 SO 
2011 

3 April 20, $5,000.00 SO 

2011 

4 May 30, S5,000.00 $0 

2011 

5 June 30, $5,200.00 $0 

2011 

6 $0 

7 $0 

$25,200.00 $0 $ 

Total amount required: $25,200.00 

I agree to the amounts identified in this payment schedule as shown on Table X and will 

abide by the payment criteria. I understand all mine sites must be adequately bonded. 

Operator ________ _________ _______ _ 
Signature 

Date --------------------------------------------------------------

Payment Schedule Page 1 



Agreed and Approved by Division: 

Division Director 

Signature 

Date, __________ _ 

Payment SChedule Page 2 



Governor 

GRJ:GORY S. BELL 
LieutellOllt Governor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 
iUe,,.live Director 

Division of on, Gas and Mining 
JOHNR.BAZA 
Divisio1l Director 

13 January 2011 

Zions First National Bank. NA 
1 South Main 
PO Box 279 
Manti, UT 84642 

Attention: Christina Howe, Vice President. Phone: (435) 835-7471 

RECEIVED 

MAR f ~ 20', 
DIV. OF OIL, GAS & MINING 

Subject: Reclamation Surety, Certificate of Deposit for Nephi Sandstone Corporation, 
Soma Quarry Mine Site, S0230065, 
Juab County, Utah, BLM Serial Number 1164249 

Certificate of Deposit no. 05 ~-W(p 0<0 Y ; Principal Amount $5,000.00. 

This letter describes the mutually agreed upon instructions of the below signed parties to 

Zions First National Bank, NA., regarding the control. redemption, and release of Bank's above-described 

certificate of deposit ("CD"), which is being used as a surety to guarantee the availability of reclamation funds for 

the Soma Quarry ("Mine Site"), Juab County, Utah. It is the intention of the parties that the CD be utilized as 

surety to guarantee that $5,000.00 in reclamation funds will be available to the State of Utah, Division of Oil, Gas 

& Mining ("Division") and the BLM upon demand in the event that the operator(s) of the Mine Site are unable or 

unwilling to complete reclamation of the mine site in compliance with applicable state law and regulations. 

Ownership and Renewal: 

Ownership of the CD is retained by Nephi Sandstone Corporation, a Corporation but it is held by Bank for the 

benefit of the State of Utah, Division ofOit, Gas & Mining and BLM and is subject to the terms and conditions 

described in this agreement. Bank hereby acknowledges the pledge of the aforesaid CD to the Division and the 

BLM and agrees to record the information in the bank's written and electronic records of book 

entry. Further, the bank acknowledges and agrees that it shall hold the moneys represented by the 

1594 West North Temple, Suile 1210, PO Box 145801, Salt Lake City, UT 84114-5801 
•• . .... ~ . . .... ... _ . ..,. • • • .. A . . ...... ~ ... .. . ... • ... . . .. . . ..... . . ... .. ... .. .. ... 
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Page 2 
January 14,2011 
Subject: 

CD's as a custodian and agent for the Division and shall be liable to the Division for any and all losses to the 

principal amount of the aforesaid CD caused in any manner whatsoever during the tenns of this agreement. The 

Division acts as agent for the Bureau of Land Management. The CD shall automatically renew indefinitely until 

either redeemed or released by the Director of the Division. The Division may request CD infonnation on an 

occasional basis. This letter grants approval by Nephi Sandstone Corporation for the bank to provide CD 

infonnation to the Division any time an inquiry is made via telephone, email, or letter. 

Redemption: 

The CD may only be redeemed (i.e., called on demand), pursuant to the written instruction or demand of Director 

of the Utah Division ofOB, Gas & Mining. Upon the instruction and demand of the Director, the full initial 

amount of the CD shall be transferred to the State of Utah, Division ofOH, Gas and Mining. Owners agree and 

irrevocably instruct Bank that neither the Owner(s), nor any other person claiming an ownership interest in the 

CD which is derived from the Owners, shall have the authority to prevent the Bank from carrying out the 

Director's instruction to redeem the CD. Upon redemption, any accrued interest in excess of the initial amount of 

the CD shaH be transferred to Owners' control, or if Owners do not instruct the Bank, the accrued interest shall be 

reinvested in the CD. If a signature card is prepared, it shall be drafted consistent with the requirement that only 

the Director of the Division may redeem the CD. 

Release: 

The Bank shall release the CD only upon the written instruction of the Director of the Division to the Bank. Upon 

release, the tenns and conditions of this agreement are no longer in effect, and the unconditioned control of the 

CD shall be returned to the Owners, or their legal successors-in-interest. In the event of Bank 

cancellationltennination of the Certificate of Deposit, the Division may request a transfer or release of the 

certificate of deposit monies into a state managed cash account to assure or complete reclamation if the Operator 

does not replace the Certificate of Deposit within the ninety days of Bank cancellation/termination notice. If the 

Bank is under a forced cancellation/tennination, the Bank agrees to transfer or release the CD funds to a state 

managed cash account at the Division's request. 

Accrlled lntere.ft: 



Page 3 
January 14,2011 
Subject: 

Prior to release or redemption, all interest which accrues by the CD shall be 1) dispersed quarterly to the Owner(s) 

as the Owner(s) may instruct the Bank, or 2) shall be reinvested in the CD until such time the Owner(s) may 

instruct the Bank where to transfer such interest. In no event shall the Bank transfer any amount from the CD 

which would cause the redemption amount ofthe CD to be less than the initial amount, $5,000.00. All tax 

liabilities for accrued interest shall remain the sole responsibility of the Owners. 

Bank wiD not be held liable for any dispute between the parties. 

Agreed Upon By: 

Date: ~ 6-7-/'1-0 / / 
-J~-l'~R-.-B-~---D--irec~t-o~r ~-+~----------------- I 7 
Utah Division of Oil, Gas 

Bruce H. Evans, Secretaryrrreasurer 
Nephi Sandstone Corporation 
Tax ID Number: 87-043939-6 

Date: I / / 'I / :? 0 / I 
~ , 

-=Ck.:-:r.....:........;::~=. ",,",,"--,-,. ¢r"'--....:;;~_ . .-:;..;. U>-L=-~ ______ Date: I / I 'i I 2.."" j 

Christina Howe, Vice President 
Zions First National Bank, NA 



RFASTAT C236TG 

Product Code : CD 

Comments 

Account Type 
Branch 
Restriction . 
Last Maint Type 
Last Maint Date 

Primary Customer Is 

Account Status Inquiry 

Account : 0539306084 
ZIONS BANK FBO 
NEPHI SANDSTONE CORPORATION AND 
UTAH DIVISION OF OIL GAS & MINING 
RESTRICTED 
PO BOX 137 
NEPHI UT 84648-0137 

0001 01-2B-2011 

BUSINESS Status . . OPEN 
00282 Date Opened 01 26 2011 

Date Closed .• 
RESTRUCTURE ACCOUNT Additional Custs 001 
01 27 2011 Payable on Death 

Check Seq # 
*NEPHI SANDSTONE CORPORATION RESTRICTED (0001) 

Command====> RFASTAT,CD,539306084 
F1=Help F3=Exit F4=Next F12=Break-Rtrn 

RFANAMES C236TG Names Associated with Account 0001 01-28-2011 

Product Code : CD Account : 0539306084 

1 NEPHI SANDSTONE CORPORATION RESTRICTED (0001) C PRINCIPAL 
1250 N 200 W, NEPHI UT 84648-8903 

2 UTAH DIVISION OF OIL GAS & MINING (0001) C PRINCIPAL 
1594 W NORTH TEMPLE STE 1210, SALT LAKE CITY OT 84116-3154 

000046 No more data to display 
Cornmand====> RFANAMES,CQ,539306084 
Fl=Help F2=Begin F3=Exit F4=Next 
F10=Actions F12=Break-Rtrn 

F7=Backward FS""Forward 

r 

.' 

" 
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G,\I{\, \{. ImRIlEH'\' 
(im'c.!J7lOr 

GI!EGOH\' S. Ill·:! I 
J i~lIll!l/(m/l.;,,\'crI/OI 

State of Utah 
DEPARTMENT OF NATURAL '~F.SOURCr.S 

.\lICIIAF:L R. STYLF.R 
J-.:\·"'t.Ufm.~ JJ lrt.'t.!P,r" 

Division or Oil, Gas and Mining 
,IOIIN H. 11.\7.,\ 

:21 ro.'lal'ch 20 I 1 

Zions First National Bank, NA 
1 South Main 

RECEIVED 

MAY 09 2D11 
PO Box 279 DIM C5F 0))' /';1·,,,&0,,, , 

-I Wl\'J , M'ININ.,. 
Manti, UT 84642 

Attention: David l'vl. Warren, Vice Presidenl. Plwnc: (435) 835-7471 

Sll~iect: Reclamation Surety, Certificate of Deposit for Nephi Sandstone Corporation .. 
Soma Quarry Mine Site, S0230065, 
Juab County, Utah, BLM Serial Number 1164249 

CertiIicate of Deposit No. {/?~9,?OCl/~tJ.: Principal Amount $5000.00. 

This letter describes the mutually agreed upon instructions of the below signed parties to 

Zions First National 13ank. NA. regarding the control, redemption, and release of Bank's above-described 

certificate or deposil ("C [Y), ""hich is being uscd as a surety to guaranlee the availabil ity of reclamation funds for 

the Soma Quarry, Juab County. Utah. It is the intention of the palties that the CD be utilized as surely to 

guarantee that $5000.00 in reclamation funds will be £Ivailable to the State of Utah. Division of Oil, Gas & 

Mining and lhe 13LM UPOll demand in the event that Ihe operator(s) of the Mine Site are unable or unwilling to 

complete reclamation of the mine site in compl icll1cC \\ ith applicable state law and regulations. 

OwnerShip (lmi Rellew(l/: 

O\\'n~rship of the CD is retained by Nephi Sandsillne Corporation, a Corporatioll but it is held by Bank for the 

bellefit oflhe Slate of Utah, Di vision orOil, Gas & Mining and BLM and is subject Lo the terms and conditions 

described in this agreement. Ban k hereby aeknm\-Icdgcs the pledge of the aforesaid CD to the Division and the 

f3LM and agr!.:cs 10 rccord the inFormation in the bank's written and electronic records of book 
., 

entry. FUithcr, the bank l1cknowlcdgcs and agrees that it shall hold the moneys represented by (he 
f. . 

I i')4 Wcsl NOllh Tcmple. SLlilC 1210.1'0 Hox 1 ~ 5801. Salll.ak" ('il\'. lIl ~411-l-5801 . . . 
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I)agc 2 
tvlarch 23. 2011 
Sllbject: 

CD's as a cllstodian and agcnt for the Divisioll and shall be liablc to the Division for any and all losses to the 

principal amount of the aforesaid CD caused in any nWllner 'whatsoever dming the terms of this agreement. The 

Division nels as agent ('or the Bureau or Land Mall;lgeillenl. The CD shall automatically rene\v inddinitcly until 

either redeemed or released by the Directnl" of the Division The Division may request CD inhll"lllation on an 

occasional basis, This letter grants arproval hy Nephi Sandstone COI"[)oration for the bank to provide CD 

int()rtlwtinn to rhe Division any time nn inquil'Y is 1ll:1clc via tckpholll:, email, (lr letteL 

Rcdempdoll: 

The CD Illay only be redccl11ed (i.c .. calied on dCI1\;1l1dL pursuant tll the \vrittell illstruction or demand DfUircctor 

of the Utah Division ofOi], Gas & Mining, Upllil the instruction and demand orthe Director, tlw full initial 

amounl of the CD shall be transferred to the Statc (11' lilnh, Division oCOil. Gas and Mining. Owners agree ancl 

irrevocably instruCT Bank that neither the OWllcr(s). 110r any other person claiming an ownership intercst in the 

CD which is derived ti'olTl thc Owncrs. shall have tIle authority to prevent the Balik from can)'ing Ollt the 

Director's instruction to redeem the CD, Upon redemption, any accrued interest in excess ofthc initial amount of 

the CD shall be transferred to Owners' contt'ol, l)1" irO\\·ners dn not instruct the Gank, the accrued interest shall be 

reinvested in the CD, Ira signatlll'c card is rrcparcd, i[.';hall be dmned consistenl with the requirement that only 

lht' Director of the Division ma~ rcdccm the CD. 

Release: 

rhe Bank shall release the CD ol1ly upon the \\ritlel1 in~tn1ction oftha Dire(.;[or llfthc Division to the B,lnk, Upon 

l'elease, the tGrins and conditions or this agreenll~JH arc no longer ill effect, and the unconditioned control of the 

CD shall be rctlIrtlcd to the O\\ners, or their legal sliccessors-ill-interest. In the event of Bank 

cancellation/k'rminalion of the Certiticate t)f Deposit. the Division may request a transfer or release of the 

cCltificatc of deposit 1110n ies i I1to a state managcd cash account to assure or complete reclamation if the Operator 

does not replace tile Cenificate oC Deposit within 1110 ninety days of Ball\.;. eancellatiol1ltermination notice. lr the 

L~aIlk is under a forced eUllccllatioll/tennination. lhl~ r3ank agrees to transfer or release the CD funds to a slate 

lllanaged cash account al tilc Di vision's request. 

Acaued Ii/terest: 



Page 3 
March 23, 2011 
Subject: 

Prior to release or redemplion, all interest which accrues by the CD shall be I) dispersed quarterly to the Owner(s) 

as the Owner(s) may instruct the Bank, or 2) shall be reinvested in the CD until such time the Owner(s) may 

instruct the Bank where to transfer such interest. In no event shall the Bank transfer'any amount from the CD 

which would cause the redemption amount of the CD to be less than the initial amount, $5000.00. All tax 

liabilities for accrued interest shall remain the sole responsibility of the Owners. 

Bank will not be held liable for any disp1lte between the parties. 

Agreed Upon By: 

"- f ~ r - -L-J- - Date: - J . _ " - -

John R. Baza, Dirctlor 
Likh Division of Oil, Gas & Mining 

~ #--~ Date: 3.-/:2 :J-/ ;4. 0/ , 
Bruce H. Evans, SecretaryfTreasurer I 
Nephi Sandstone Corporation 
Tax. ID Number: 87-043939-6 

1J ~GQAAi1P- - Date - . .. -
Davi~M.'warren, Vice President • , 
Zions First National Bank. NA 



GARY R. HERBERT 
Governor 

GREGORY S. BELL 
Lieutenant GovenlOr 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL IL SITLER 
Executive Director 

Division of Oil, Gas and Mining 
JOHN R. BAZ.", 
Divi.iioll Direcror 

October 24, 2011 

Certified Return Receipt 
70093410000142032444 

Bruce H. Evans 
Nephi Sandstone Corporation 
P.O. Box 137 
Nephi, Utah 84648-0137 

Subject: 

Dear Mr. Evans: 

rna QualT\". Nephi 

You have previously been infonned by the Division of Oil, Gas and Mining 
(Division) that the reclamation surety for the referenced mine site is inadequate. Until adequate 
surety is posted and accepted, no mining operations of any kind are allowed, including 
blasting, crushing, screening, or stockpile removal. Reclamation activities are allowed and, in 
fact, encouraged. 

On July 8, 2010, the Division was notified by Liberty Mutual Insurance Company 
through Moreton and Company that surety bond 'would be canceled effective 90 
days from receipt of the notice or October 6, 20 1 ~The Division notified Liberty Mutual that 
they would be considered fully liable for all reclamation obligations incurred prior to the date of 
termination. The Division may make demand on Liberty Mutual to either reclaim the mine site 
or pay the full amount of the bond if Nephi Sandstone fails to fulfill its obligations. 

The Division has received two cash payments totaling $10,000.00 toward the required 
reclamation surety amount of $24,600.00 or $25,200.00. Failure to provide the full amount of 
surety may yet result in enforcement action being taken by the Division which may include 
withdrawal of your permit and forfeiture of the surety and cash bonds. 

1594 West North Temple, Suite 1210, PO Box 145801. Salt Lake Cily. UT 84114 ·5801 
telephone (801) 538·5340 • facsimile (801) 359·39<W. TTY (80 1,538-7458. www.ogm.utahgol' OIL. GAS • MINJNO 
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Page 2 of2 
Nephi Sandstone 
S/023/0065 
October 24, 2011 

If you have questions or concerns regarding this letter, please contact me at 801-538-
5261 or Wayne Western at 801-538-5263. Thank you for your help in completing this very 
important regulatory requirement. 

Paul B. Baker 
Minerals Program Manager 

PBB:whw:pb 

P:IGROUPS\MINERALS\ WP\M023-Juab\S0230065-Soma\fmaJ\Directive-l0242011.doc 



State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R. STYLER 
Executillc Director GARY R. HERBERT 

Governor 

GREGORY S. BELL 
LieUfenant Govenrol 

Division of Oil, Gas and Mining 
JOHN R. BAZA 
Dfl';sion Director 

CERTIFIED RETURN RECEIPT 
70093410000142032475 

Bette J. Croshaw 
Moreton & Company 
709 East South Temple 
Salt Lake City, Utah 84102 

Dear Ms. Croshaw: 

October 31 , 201 

On July 8 20 1 O~ the Division of Oil. Gas and Mining received. notification from you 
that reclamation bond' - ~ , would be ~ancel1ed 90 days from receipt of the notice 
(October 6, 2010). The Divislon-E.as received payments from Nephi Sandstone toward a new 
reclamation surety, but the amount received is inadequate for reclamation of the site. 

As stated in the Division's letter to you dated October 4,2010, the Division continues 
to hold Liberty Mutual Insurance Company fully liable for all reclamation obligations incurred 
prior to the date of termination. The Division may make demand on Liberty Mutual to either 
proceed with reclamation or to pay the Division the amount ofthe bond if Nephi Sandstone fails 
to fu1fill its obligations. If Liberty Mutual fails to complete reclamation or make payment as 
requested, the Division will proceed to file a Notice of Agency Action with the Board of Oil, Gas 
and Mining to seek forfeiture of the bond. 

The operator was previously issued an order requiring the cessation of all mining 
activities. and this order was reiterated in a letter dated October 24,2011 (copy enclosed). There 
should be no new disturbance since the surety bond was canceled. 

By November 30, 2011, please respond to this letter and affirm that Liberty 
Mutual Insurante Company remains committed to either complete reclamation or to make 
payment to the Division if required. 

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake Cit)'. UT 841 L4 ·5801 
telephone (801) 538·5340 • facsimile (801) 359·3940 • TTY (801) 538·7458 • lVww,ogm.lltah.gov 
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Bette J. Croshaw 
Page 2 of2 
8/023/0065 
October 31, 2011 

Thank you for your cooperation. Please feel free to call me at 801-538-5261 if you 
have any questions about this letter. 

Paul Baker 
Minerals Program Manager 

PBB:pb 
Enclosure Letter to operator dated October 24, 20 L I 
Cc: Bruce Evans, Nephi Sandstone 

Jerry Mansfield!iilblm.gov 
Opie abevtarwblm,gov 

P:\GROUPS\MJNERALS\WP\M023-JUab\s013006S-Soma\finaJlltr-surely-l 03120 II .doc 



~ ib \P Mu 
November 9, 2011 

Mr. Paul Baker 
State of Utah/Dept. of Natural Resources 
1594 W. North Temple Suite 121 
Salt Lake City, Utah 84114-5801 

Re: Principal: Nephi Sandstone Corporation 
Obligee: Stilt/" nfT1tah, Dept. of Natural Resources 
Bond No.: 
Claimant: State of Utah, Dept. of Natural Resources 
Claim No.: 
Surety: Liberty Mutual Insurance Company 

Dear :t-.fr. Baker: 

Liberty Mutual Surety 

Stephani Miller 

P.O. Box 34670 
Seattle, WA 98124-1670 
StephaniMillet@LibertyMutuaLcom 
Phone: 206.473.3576 
Fax: 866.548.7321 

Liberty Mutual Insurance Company (LMIC), on behalf of the above-referenced surety, is in receipt of your 
potential notice of claim concerning the above referenced matter. 

It appears our Principal has a new reclamation surety; however, the amount of the bond is inadequate for 
reclamation of the site. Before you will release the liability of Liberty Mutual's bond, for all reclamation 
obligations incurred prior to the date of tennination of our bond, our Principal needs to complete all 
reclamation obligations or increase the amount of their replacement bond. If the Division does take steps 
to file a claim against the bond issued by Liberty Mutual Insurance Company, please direct that 
claim to this office at the address shown above. 

This correspondence and all prior and subsequent communications and/or investigative efforts are made 
with the express reservation of all rights and defenses which Liberty Mutual Insurance Company and/or 
Nephi Sandstone Corporation, has or may have at law, equity or under the terms and provisions of the bond 
and contract documents. 1bis reservation includes without limitation, defenses which may be available under 
any applicable notice and suit limitation provisions. 

Please do not hesitate to contact me if you have any questions. 

Sincerely, 

Stephani 1. <Jrtiffer 
Stephani Miller 

SM/kp 

Enclosure 

cc: Nephi Sandstone Corporation 
Moreton & Company (Bette J. Croshaw) 

Member of Liberty Mutual Group 

FiECC:~VED 

NOV 05 2011 

Div. of Oil, Gas & Mining 

JULIECARTER
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State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

MICHAEL R, SITLER 

GARY R. HERBERT Executive Director 

Govenlor 

GREGORY S, BELL 
[.ieullma.r Go,'emol' 

Division of Oil, Gas and Mining 
JOHtliR.BAZA 
Division DirecloJ 

Certified Return Receipt 
7011 01100001 35683254 

Bruce H. Evans 
Nephi Sandstone Corporation 
P.O. Box 137 
Nephi, Utah 84648-0137 

April to, 2012 

Subject: Division Directive to Reclaim, Nephi Sandstone Corporation, Soma Quarry, 
S/023/0065, Juab County, Utah 

Dear Mr. Evans: 

The Division of Oil, Gas and Mining requires that the Soma Quarry be reclaimed. 
Regrading and seeding must be completed by September 30, 2012. This requirement is being 
made for failure to maintain an adequate reclamation surety and because, according to the 
Division's records, the site has been inactive for approximately ten years. Rule R647-3-113.5 
allows the Division to require reclamation after five years of continued suspension and requires 
the Division to order reclamation after ten years of suspension. 

Nephi Sandstone has failed to provide an adequate reclamation surety for the Soma 
Quarry. On July 8, 2010, the Division was notified by Liberty Mutual Insurance Company 
through Moreton and Company that surety bond 965 008 065 would be canceled effective 90 
days from receipt of the notice or October 6, 2010. The Division notified Uberty Mutual that 
they would be considered fully liable for all reclamation obligations incurred prior to the date of 
termination. The Division may make demand on Liberty Mutual to either reclaim the mine site 
or pay the full amount of the bond if Nephi Sandstone fails to fulfill its obligations. 

A letter from the Division dated October 24, 2011, stated that the Division had received 
two cash payments totaling $10,000.00 toward the required reclamation surety amount of 
$24,600.00 or $25,200.00, but no additional payments have been received. 

Failure to complete reclamation as required may result in additional enforcement action 
and forfeiture of the bond. 

1594 West North Temple, Suite 1210, PO Box 145801. Sa]t Lake City. UT 84114 ·5801 
telephone (801) 538-5340. facsimile (801) 359-3940. TrY (801) 538·7458. www, ogm.utahgov OIL. GAS " MIHDID 
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Page 2 of2 
Bruce Evans 
8/023/0065 
April 10, 2012 

If you have questions or concerns about this letter, please contact me at 801-538-5261 
or. Wayne Western at 801-538-5263. Thank you for your cooperation. 

I I 

PBB:whw:pb 
cc: lerry Mansfield BLM 

Sincerely, 
1 ~ 

I ~ I ~ (<] t 
Paul B. Baker 
Mining Program Coordinator 
Minerals Regulatory Program 

P:\OROUPS\MINERALS\WP\M023-Juab\S023006S·Soma\finai\Dim:tive-04102012.doc 



GARY R. HERBERT 
Governor 

GREGORY S. BELL 
Lieutenant Governor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 
Division of Oil, Gas & Mining 
MICHAEL R. STYLER JOHN R. BAZA 

Executive Director Division Director 

Inspection Report 
Minerals Regulatory Program 

October 3,2012 
Reviewed: ~ 

Mine Name: Soma Quarry Permit Number: S/023/0065 
Operator Name: Nephi Sandstone Inspection Date: October 2, 2012 
Inspector(s): Wayne Western Time: 12:15 -1:OO~m 
Other Participants: none Mine Status: ACT 
Weather Condition: Mostly sunny 80's Last Inspection: June 13,2012 
Bond Renewal Date: Feb. 25, 2009 Bond Amount: $12,000.00 
Surface Ownership: BLM Mineral Ownership: Fee 
Last Year of Production: 2002 Acreage: 3 Acres 

Elements of Inspection Evaluated Comment Enforcement 
I. Permits, Revisions, Transfer, l2?J IZI D 
2. Bond/Bond Release IZI IZI D 
3. Annual Fees 0 D 0 
4. Annual Report 0 0 0 
5. Public Safety (shafts, adits, trash, signs, higbwalls) 0 D 0 
6. Protection of Drainages 1 Erosion Control 0 D 0 
7. Deleterious Material 0 0 0 
8. Roads (maintenance, surfacing, dust control, safety) 0 D 0 
9. Concurrent Reclamation 0 0 0 
10. Backfilling/Grading (trenches, pits, roads, highwalls, 0 0 0 shafts, drill holes) 
11. Water Impoundments 0 0 0 
12. Soils 0 0 0 
13. Re-vegetation 0 0 0 
14. Air Quality 0 0 0 
15. Other 

Purpose of Inspection: 

To determine if the site had been reclaimed. 

Inspection Summary: 

The Permittee has not posted the full amount of the cash bond. The Permittee posted $10,000 in cash but the bond 
amount should be $24,600.00 for a three year escalation or $25,200.00 for a five year escalation. The Permittee 
agree to do so in 2011. The Division still has the surety bond but the company cancelled the policy. The surety is 
still liable for disturbance prior to cancellation. 

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114·5801 
telephone (801) 538·5340. facsimile (801) 359·3940. TrY (801) 538·7458. 1I'lvlI'.ogm.lllall.gOl' 
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Inspection Date: October 2, 2012 
Page 2 of4 
S/023/0065 

The Division of on, Gas and Mining requires that the Soma Quarry be reclaimed. Regrading and seeding must be 
completed by September 30,2012. This requirement is being made for failure to maintain an adequate reclamation 
surety and because, according to the Division's records, the site has been inactive for approximately ten years. Rule 
R647-3-113.5 allows the Division to require reclamation after five years of continued suspension and requires the 
Division to order reclamation after ten years of suspension. 

The Pennittee did not reclaim the site. 

Conclusions and Recommendations: 

The Division should forfeit the bond and reclaim the site. 

Directions to Site: 

Inspector's Signature -+--Th~+----7"'"-.y..::.,#,"-----L-"--"'---
WHW: 
cc: (OPERATOR) 

Jerry Mansfield, BLM 
O:\M023-Juab\s0230065-Soma\inspections\INSP-l 00220 12 .doc 

1594 West North Temple, Suile 1210, PO Box 145801, Salt Lake City, UT 84114-5801 
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Inspection Date: October 2, 2012 
Page 3 of4 
S/023/0065 

Overview of site - note road to upper pad should be reclaimed. 

Overhangs 

1594 West North Temple, Suite 1210, PO Box 14580), Salt Lake City, UT 84114-5801 
telephone (801) 538-5340. facsimile (801) 359-3940. TTY (801) 538-7458 • ,,',,',,',ugm.1!!ah.goJ!. 



Inspection Date: October 2, 2012 
Page 4 of4 
S/023/0065 

'Upper pit 

Upper pit 

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, lJT 84114·5801 
telephone (801) 538·5340. facsimile (801) 359·3940. TTY (801) 538·7458. wlv\I',ogm,lIIahgol' 



BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE PETITION BY 
THE DIVISION OF OIL, GAS & MINING 
FOR AN ORDER AGAINST NEPHI 
SANDSTONE CORPORATION: 

(1) WITHDRAWING OF THE SOMA 
QUARRY'S NOTICE OF 
INTENTION TO COMMENCE 
SMALL MINING OPERATIONS; 

(2) TO FORFEIT THE SURETY AND 
CERTIFICATES OF DEPOSIT; 

(3) TO DIRECT THE DIVISION TO 
COMPLETE RECLAMATION, AND 
AUTHORIZE A CIVIL SUIT TO 
RECOVER COSTS FROM NEPHI 
SANDSTONE AND SOMA 
QUARRY, S/023/0065; AND 

(4) TO TAKE ALL OTHER ACTIONS 
NECESSARY TO RECLAIM THE 
LANDS AT S22, T14S, R3W SLB&M, 
JUAB COUNTY, UTAH. 

NOTICE OF HEARING 

Docket No. 2012-038 
Cause No. S/023/0065 

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE FOLLOWING 
MATTER. 

Notice is hereby given that the Board of Oil, Gas and Mining ("Board"), State of Utah, 
will conduct a hearing on WEDNESDAY, DECEMBER 5, 2012, at 9:00 AM, or as soon 
thereafter as possible, in the auditorium of the Department of Natural Resources, 1594 West 
North Temple, Salt Lake City, Utah. 

The hearing will be conducted as a formal administrative adjudication in accordance with 
the rules of the Board as set forth in Utah Administrative Code R641 et seq. as provided for by 
Utah Code Ann. § 40-8-1 et seq. and Utah Code Ann. § 63G-4-101 through 601. 

The purpose of the hearing will be for the Board to receive testimony and evidence 
regarding a Notice of Agency Action filed by the Division of Oil, Gas, and Mining, asking that 
the Board enter an Order: 



1. Fonnally withdrawing the Notice ofIntent to Commence Small Mining Operations for 
the Soma Quarry, located at S22, TI4S, R3W SLB&M Juab County, Utah; and 

2. Declaring Bond No. 965 008 065 in the amount of$12,000 from Liberty Mutual 
Insurance and the two certificates of deposit ("CDs") currently held by Zions Bank, accounts 
539306084 and 539306100, to be forfeited to the Division; and 

3. Directing the Division to complete reclamation of the Soma Quarry and authorizing the 
Division to file such further civil actions to recover reclamation costs together with all other 
costs and attorney fees associated therewith; and 

4. Taking such other actions as may be appropriate or necessary to reclaim the Soma Quarry 
and recover costs. 

5. Providing such other relief as may be just and equitable under the circumstances. 

Objections to the Notice of Agency Action must be filed with the Secretary of the Board 
at the address listed below no later than November 21st. A party must file a timely written 
objection or other response in order to participate as a party at the Board hearing. 

Natural persons may appear and represent themselves before the Board. All other 
representation by parties before the Board will be by attorneys licensed to practice law in the 
State of Utah, or attorneys licensed to practice law in another jurisdiction which meet the rules 
of the Utah State Bar for practicing law before the Utah Courts. 

Persons interested in this matter may participate pursuant to the procedural rules of the 
Board. The Notice of Agency Action, and any subsequent pleadings, may be inspected at the 
office of the undersigned. 

Pursuant to the Americans with Disabilities Act, persons requiring auxiliary 
communicative aids and services to enable them to participate in this hearing should call 
Julie Ann Carter at (801) 538-5277, at least three working days prior to the hearing date. 

2 



DATED this 7th day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
James T. Jensen, Chairman 

Board Secretary 
1594 West North Temple, Suite 1210 
Salt Lake City, Utah 84116 
(801) 538-5277 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-038, Cause No. S/023/0065 to be mailed by Email or via First 
Class Mail with postage prepaid, this 8th day of November, 2012, to the following: 

Cameron Johnson 
Steven F. Alder 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
cameronjohnson@utah.gov 
stevealder@utah.gov 
[Via Email] 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
mikejohnson@utah.gov 
[Via Email] 

4 

Nephi Sandstone Corporation 
CIO Bruce H. Evans 
P.O. Box 137 
Nephi, Utah 84648 

Liberty Mutual Surety 
Attn: Stephani Miller 
P.O. Box 34670 
Seattle, W A 98124 

Zions Bank 
Attn: Raelynn Daniels 
One South Main St 
Salt Lake City, Utah 84133 



CERTIFICATE OF PUBLISHED NOTICE 

I hereby certify that I caused a true and correct copy of the foregoing NOTICE OF 
HEARING for Docket No. 2012-038, Cause No. S/023/0065 to be PUBLISHED in the following 
newspapers on the following days: 

November 11, 2012: 
The Salt Lake Tribune and Deseret Morning News, newspapers of 
general circulation in Salt Lake City and County. 

November 14, 2012: 
The Times-News, a newspaper of general circulation in Juab County. 

5 



Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH ATTORNEY GENERAL 
1594 West North Temple, Suite 300 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7227 
Counsel for the Division of Oil, Gas, and Mining 

F I LED 
NOV 29 2012 

SECRETARY, BOARD OF 
OIL, GAS I. MINING 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

00000 

IN THE MATTER OF THE PETITION 
BY THE DIVISION OF OIL, GAS & 
MINING FOR AN ORDER AGAINST 
NEPHI SANDSTONE CORPORATION: 

(1) WITHDRAWING OF THE SOMA MOTION FOR LEAVE TO FILE 
QUARRY'S NOTICE OF SUPPLEMENTAL EXHIBITS 
INTENTION TO COMMENCE 
SMALL MINING OPERATIONS; DOCKET NO.: 2012-038 

(2) TO FORFEIT THE SURETY AND CAUSE NO.: S/023/0065 
CERTIFICATES OF DEPOSIT; 

(3) TO DIRECT THE DIVISION TO 
COMPLETE RECLAMATION, 
AND AUTHORIZE A CIVIL SUIT 
TO RECOVER COSTS FROM 
NEPHI SANDSTONE AND 
SOMA QUARRY, S/023/0065; 
AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAIM THE LANDS AT S22, 
TI4S, R3W SLB&M, JUAB 
COUNTY, UTAH. 

00000 
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COMES NOW, the Utah Division of Oil, Gas & Mining ("Division"), by and through its 

counsel of record, the Utah Attorney General's office, and pursuant to Utah Admin. Code R641-

105-300, and hereby requests the Board of Oil, Gas & Mining (the "Board") for leave to file the 

following supplemental exhibit attached hereto and by this reference incorporated herein: 

EXHIBIT "P" 

EXHIBIT "Q" 

Cessation Order MC-2010-42-06 issued by the 
Division to Nephi Sandstone Corporation for failure 
to maintain reclamation surety (2 pages) 

October 4,2010 letter from the Division to Nephi 
Sandstone Corporation accompanying Cessation 
Order MC-2010-42-06 and requiring either a 
replacement surety or the commencement of 
reclamation by November 5,2010. 

The supplemental exhibits provide necessary documentation concerning the enforcement actions 

taken by the Division against the operator before this matter was brought before the Board. 

Exhibits filed later than 30 days before the scheduled hearing date may be allowed by the 

Board upon good cause shown (see Utah Admin Code R641-1 05-500). The hearing on this 

matter is scheduled for December 5, 2012. The information contained in the exhibits at the 

exhibit submission deadline was correct, however, the additional exhibits are necessary to show 

the Division's efforts to work with the operator in good faith towards a solution outside of this 

Board hearing. Additionally, the proposed supplemental exhibits are available to the public 

through the Division's Minerals Files and therefore no party is prejudiced by this Motion. 

Therefore, the Division respectfully requests this Motion for Leave be granted. 

2 



Dated this 1ft day of November, 2012. 

Cameron Johnson 

Assistant Attorney General 

Counsel for Division of Oil, Gas, and Mining 

1549 West North Temple, Suite 300 

Salt Lake City, Utah 84114-5801 

Telephone: (801) 538-7227 
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CERTIFICATE OF MAILING 

I hereby certify that I caused a true and correct copy of the forgoing MOTION FOR 
LEAVE TO FILE SUPPLEMENTAL EXHIBITS to be personally served or mailed first 
class mail, postage prepaid, the 30th day of November, 2012, to: 

Nephi Sandstone Corporation 
c/o Bruce H. Evans 
P.O. Box 137 
Nephi, Utah 84648 

Liberty Mutual Surety 
Attn: Stephani Miller 
P.O. Box 34670 
Seattle, WA 98124 

4 

Zions Bank 
Attn: Raelynn Daniels 
One South Main St 
Salt Lake City, Utah 84133 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
mikej ohnson@utah.gov 
[Via Email] 
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Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH ATTORNEY GENERAL 
1594 West North Temple, Suite 300 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7227 
Counsel for the Division of Oil, Gas, and Mining 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

00000 

IN THE MATTER OF THE PETITION 
BY THE DIVISION OF OIL, GAS & 
MINING FOR AN ORDER AGAINST 
NEPHI SANDSTONE CORPORATION: 

(1) WITHDRAWING OF THE SOMA 
QUARRY'S NOTICE OF 
INTENTION TO COMMENCE 
SMALL MINING OPERATIONS; 

(2) TO FORFEIT THE SURETY AND 
CERTIFICATES OF DEPOSIT; 

(3) TO DIRECT THE DIVISION TO 
COMPLETE RECLAMATION, 
AND AUTHORIZE A CIVIL SUIT 
TO RECOVER COSTS FROM 
NEPHI SANDSTONE AND 
SOMA QUARRY, S/023/0065; 
AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAIM THE LANDS AT S22, 
T14S, R3W SLB&M, JUAB 
COUNTY, UTAH. 

[PROPOSED] 
ORDER GRANTING LEAVE TO FILE 
SUPPLEMENTAL EXHIBITS 

DOCKET NO.: 2012-038 
CAUSE NO.: S/023/0065 

00000 
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The Board of Oil, Gas and Mining, having fully considered the Utah Division of Oil, Gas 

and Mining's ("Division") Motion for Leave to File Supplemental Exhibits filed on November 

29,2012, and finding good cause therefroe, hereby grants said Motion and authorizes the filing 

and acceptance of Supplemental Exhibits"P" and "Q" attached to the Division's Motion. 

For all purposes, the Chairman's signature on a faxed copy of this Order shall be deemed 

the equivalent of a signed original. 

Dated this _ day of November, 2012. 

STATE OF UTAH 

BOARD OF OIL, GAS AND MINING 

By: ------------------------------
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James T. Jensen 
Chairman 



CERTIFICATE OF MAILING 

I hereby certify that I caused a true and correct copy of the forgoing ORDER GRANTING 
LEAVE TO FILE SUPPLEMENTAL EXHIBTS to be personally served or mailed first class 
mail, postage prepaid, the day of November, 2012, to: 

NEPHI SANDSTONE CORPORATION 

C/O BRUCE H. EVANS 

P.O. BOX 137 

NEPHI, UTAH 84648 

LIBERTY MUTUAL SURETY 

ATTN: STEPHANI MILLER 

P.O. BOX 34670 

SEATTLE, WA 98124 

ZIONS BANK 

ATTN: RAEL YNN DANIELS 

ONE SOUTH MAIN ST 

SALT LAKE CITY, UTAH 84133 

[VIA EMAIL] 

MIKE JOHNSON 

ASSISTANT ATTORNEY GENERAL 

BOARD OF OIL, GAS & MINING 
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Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH ATTORNEY GENERAL 
1594 West North Temple, Suite 300 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7227 
Counsel for the Division of Oil, Gas, and Mining 

F I LED 
NOV 30 2012 

SECRETARY, BOARD OF 
OIL, GAS I MINING 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

IN THE MATTER OF THE PETITION 
BY THE DIVISION OF OIL, GAS & 
MINING FOR AN ORDER AGAINST 
NEPHI SANDSTONE CORPORATION: 

(1) WITHDRAWING OF THE SOMA ORDER GRANTING LEAVE TO FILE 
QUARRY'S NOTICE OF SUPPLEMENTAL EXHIBITS 
INTENTION TO COMMENCE 
SMALL MINING OPERATIONS; DOCKET NO.: 2012-038 

(2) TO FORFEIT THE SURETY AND CAUSE NO.: S/023/0065 
CERTIFICATES OF DEPOSIT; 

(3) TO DIRECT THE DIVISION TO 
COMPLETE RECLAMATION, 
AND AUTHORIZE A CIVIL SUIT 
TO RECOVER COSTS FROM 
NEPHI SANDSTONE AND 
SOMA QUARRY, S/023/0065; 
AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAIM THE LANDS AT S22, 
T14S, R3W SLB&M, JUAB 
COUNTY, UTAH. 

The Board of Oil, Gas and Mining, having fully considered the Utah Division of Oil, Gas 

and Mining's ("Division") Motion for Leave to File Supplemental Exhibits filed on November 
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29,2012, and finding good cause therefore, hereby grants said Motion and authorizes the filing 

and acceptance of Supplemental Exhibits "P" and "Q" attached to the Division's Motion. 

For all purposes, the Chairman's signature on a faxed copy of this Order shall be deemed 

the equivalent of a signed original. 

fl. 
Dated this ~ d; of November, 2012. 

STATE OF UTAH 

BOARD OF OIL, GAS AND MINING 

BY:~j.~ 
ames T. Jensen 

Chairman 
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CERTIFICATE OF MAILING 

I hereby certify that I caused a true and correct copy of the forgoing ORDER GRANTING 
LEAVE TO FILE SUPPLEMENTAL EXHIBTS to be personally served or mailed first class 
mail,postage prepaid, the 3rd day of December, 2012, to: 

Nephi Sandstone Corporation 
c/o Bruce H. Evans 
P.O. Box 137 
Nephi, Utah 84648 

Liberty Mutual Surety 
Attn: Stephani Miller 
P.O. Box 34670 
Seattle, WA 98124 

Zions Bank 
Attn: Raelynn Daniels 
One South Main St 
Salt Lake City, Utah 84133 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
mikejohnson@utah.gov 
[Via Email] 
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December 5, 2012 

MISCELLANEOUS 
 
 
 
 
 
 



Denise A. Dragoo (0908) 
James P. Allen (11195) 
SNELL & WILMER L.L.P. 

15 West South Temple, Suite 1200 
Salt Lake City, Utah 84101 
Telephone: 801-257-1900 
Facsimile: 801-257-1800 

Bennett E. Bayer (Pro Hac Vice) 
LANDRUM & SHOUSE LLP 
106 West Vine Street, Suite 800 
Lexington, KY 40507 
Telephone: 859-255-2424 
Facsimile: 859.233.0308 

F I LED 
NOV'19 2012 

SECRETARY, BOARD OF 
OIL, GAS & MINING 

Attorneysfor Permittee Alton Coal Development, LLC 

BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

UTAH CHAPTER OF THE SIERRA CLUB, MOTION TO LIFT STAY OF 
et aI, CONSIDERATION OF FEE AWARDS 

Petitioners, 

vs. 

UTAH DIVISION OF OIL, GAS & 
MINING, 

Respondent, 

AL TON COAL DEVELOPMENT, LLC and 
KANE COUNTY, UTAH, 

Respondent/Intervenors 

REQUEST FOR LEAVE TO FILE FEE 
PETITION 

Docket No. 2009-019 

Cause No. C/025/005 

Alton Coal Development, LLC ("Alton" or "ACD"), the permittee of Coal Hollow 

Mine Permit No. CI025/0005 ("Permit"), through its attorneys, hereby files this Motion to 

Lift Stay of Consideration of Fee Awards and Request for Leave to File Fee Petition in the 

above-captioned matter. 

159907162 



On March 7, 2011, the Utah Board of Oil, Gas and Mining ("Board") granted the 

Utah Division of Oil, Gas, and Mining's January 26, 2011 Motion to Stay Further 

Consideration of Petition for an Award of Costs and Attorney Fees Pending Resolution of 

Appeal and ACD's January 26, 2011 Motion to Postpone ("Motions"). At that time, of all 

parties to the proceeding, only the Petitioners (consisting of the Utah Chapter of the Sierra 

Club, Natural Resources Defense Council, Southern Utah Wilderness Alliance, and National 

Parks Conservation Association) requested an award of attorneys' fees and other costs. In 

granting the Motions, the Board noted that it would likely be called upon to decide further 

claims for fees following resolution of the appeal pending before the Utah Supreme Court. 

Accordingly, it postponed consideration of the Petitioners' request "until all fee issues can be 

resolved in a single determination." That time has arrived. 

On October 30, 2012, the Utah Supreme Court issued its decision in Appeal No. 

20100969-SC, affirming the Board's and Division's approval of the Permit. All matters 

adjudicated before the Board are now final, and the matter of fee awards is now ripe for 

resolution by the Board. As such, ACD respectfully requests that the Board terminate its 

March 7, 2011 Order postponing consideration of the fee petitions. In addition, ACD 

respectfully requests leave from the Board to file its own petition for an award of fees and 

costs against Petitioners, to be heard simultaneously with the request by Petitioners. 

159907162 2 



SUBMITTED this ~ay of November, 2012. 

J~.6G1ru 
Denise A. Dragoo 
James P. Allen 

LANDRUM & SHOUSE LLP 
Belmett E. Bayer (Pro Hac Vice) 

Attorneys for Alton Coal Development, LLC 

CERTIFICATE OF SERVICE 

I hereby certify that on the 19th day of November, 2012, I e·mailed a true and correct 

PDF copy of the foregoing MOTION TO LIFT STAY OF CONSIDERATION OF 

FEE AWARDS AND REQUEST FOR LEAVE TO FILE FEE PETITION to the 

following: 

15990716,2 

Stephen Bloch, Esq. (steve@suwa.org) 
Southern Utah Wilderness Alliance 

Walton Morris, Esq. Cwmorris@charlottesville.net) 
Utah Chapter of the Sierra Club 

Sharon Buccino, Esq. (sbuccino@nrdc.org) 
Natural Resources Defense Council 

Michael S. Johnson, Esq. (mikejohnson@utah.gov) 
Steven F. Alder, Esq. (stevealder@utah.gov) 
Frederic Donaldson, Esq. (freddonaldson@utah.gov) 
Assistant Attorneys General 

James Scarth, Esq. (attorneyasst@kanab.net ) 
Kent Burggraaf, Esq. (deputyattorney@kane.utah.gov) 
Kane County Attorney 
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Denise A. Dragoo (0908) 
James P. Allen (11195) 
SNELL & WILMER L.L.P. 

15 West South Temple, Suite 1200 
Salt Lake City, Utah 84101 
Telephone: 801-257-1900 
Facsimile: 801-257 -1800 

Bennett E. Bayer (Pro Hac Vice) 
LANDRUM & SHOUSE LLP 

106 West Vine Street, Suite 800 
Lexington, KY 40507 
Telephone: 859-255-2424 
Facsimile: 859.233.0308 

Attorneys for Permittee 
Alton Coal Development, LLC 

F I LED 
NOV '19 2012 

SSCRETARY, BOARD OF 
OIL, GAS I MINING 

BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

UTAH CIIAPTER OF THE SIERRA CLUB, 
et aI, 

Petitioners, 

vs. 

UTAH DIVISION OF OIL, GAS & 
MINING, 

Respondent, 

AL TON COAL DEVELOPMENT, LLC and 
KANE COUNTY, UTAH, 

Respondent/Intervenors. 

MEMORANDUM IN SUPPORT OF 
MOTION TO LIFT STAY OF 

CONSIDERATION OF FEE AWARDS 
AND REQUEST FOR LEAVE TO FILE 

FEE PETITION 

Docket No. 2009-019 

Cause No. C/025/005 

Alton Coal Development, LLC ("Alton" or "ACD"), the permittee of Coal Hollow Mine 

Permit No. CI025/0005 ("Permit "), submits this memorandum in support of its Motion to Lift 

Stay of Consideration of fee Awards and Request for Leave to File Fee Petition ("Motion"). 

As stated in ACD's Motion, on October 30,2012, the Utah Supreme Court issued its 

decision in Appeal No. 201 00969-SC, affirming in total the Utah Division of Oil, Gas and 



Mining ("Division") and Utah Board of Oil, Gas and Mining's ("Board") approval of the 

Permit. ACD has been wholly successful in defending the Division's grant of the Permit, both in 

proceedings before the Board and before the Utah Supreme Court. 

Pursuant to Utah Code section 40-10-22(3)(e), ACD is entitled to an award of costs and 

expenses, including attorneys' fees and post-judgment interest, from Petitioners Utah Chapter of 

the Sierra Club, Southern Utah Wilderness Alliance, Natural Resources Defense Council, and 

National Park Conservation Association (together, "Petitioners"). Utah Code section 40-10-

22(3)(e) provides: 

Whenever an order is entered under this section or as a result of 
any adjudicative proceeding under this chapter, at the request of 
any person, a sum equal to the aggregate amount of all costs and 
expenses (including attorney fees) as determined by the board to 
have been reasonably incurred by that person in connection with 
his participation in the proceedings, including any judicial review 
of agency actions, may be assessed against either party as the 
court, resulting from judicial review, or the board, resulting from 
adjudicative proceedings, deems proper. 

(Emphasis added). Thus, under the express language of section 40-10-22(3)( e), ACD is 

authorized to seek "the aggregate amount of all costs and expenses (including attorney fees)" it 

"reasonably incuned" as a result of its participation in proceedings before both the Board and the 

Utah Supreme Court. 

Petitioners' request for Board review raised 17 issues, all related to alleged deficiencies 

as to the following matters: (1) cultural and historic rcsources within the Permit area; (2) cultural 

and historic resources outside of the Permit area; (3) fugitive dust control; (4) notice by the 

Division of Air Quality to the Division of Oil, Gas and Mining concerning ACD's air permit 

application; (5) the Division's Cumulative Hydrologic Impact Assessment; (6) ACD' hydrologic 

monitoring and operating plans; (7) baseline hydrologic data supplied to the Division by ACD; 
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(8) the geologic information supplied to the Division by ACD; and (9) the Division's 

determination that the Sink Valley does not contain an alluvial valley floor. After extensive 

discovery by the parties, five days of evidentiary hearings before the Board (spread out among 

several months), and exhaustive briefing, the Board issued its Findings of Fact, Conclusions of 

Law and Final Order on November 22, 2010 ("Final Order"). In the Final Order, the Board 

affirmed the Division's grant of the Permit in total, denying all of Petitioners' claims of error. 

Final Order ~~ 293-294. 

Consistent with Utah Code section 630-4-208(1), Petitioners timely appealed the Board's 

Final Order to the Utah Supreme Court, Appeal No. 20100969-SC. On appeal, Petitioners 

argued that (1) the Board's decision upholding the Division's approval of the Permit unlawfully 

failed to analyze the Coal Hollow Mine's impacts on cultural and historic resources outside of 

the Permit area; (2) the Board erred in upholding the Division's Cumulative Hydrologic Impact 

Assessment; and (3) the Board erred in upholding ACD's hydrologic monitoring plan. The Utah 

Supreme Court issued its decision in Appeal No. 20100969-SC, on October 30,2012, affirming 

the Board's decision on all grounds in a unanimous decision. Specifically, the Utah Supreme 

COUli held that (1) the Board did not err in concluding that the Division gave adequate 

consideration to cultural and historic resources in the area adjacent to the mining operations; 

(2) the Board properly concluded that the Divisions Cumulative Hydrologic Impact Assessment 

satisfied Utah's statutory and regulatory requirements; and (3) the Board properly concluded that 

ACD's hydrologic monitoring plan was adequate and consistent with Utah's requirements. 

ACD has prevailed on all issues raised by Petitioners at all stages of adjudicative 

proceedings and judicial review in the present matter. As such, ACD qualifies for an award of 

reasonable costs and expenses under the unambiguous terms of Utah Code section 40-10-
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22(3)( e), which grants the Board the authority to award, "at the request of any person, a sum 

equal to the aggregate amount of all costs and expenses (including attorney fees) as determined 

by the board to have been reasonably incurred by that person" as a result of participation in the 

proceedings before the Board and "any judicial review of agency actions." 

Therefore, ACD respectfully requests that the Board grant it leave to file a Petition 

requesting an award of reasonable costs and expenses, including attorney fees, from Petitioners 

and that the Board lift the stay of consideration of the Petitioners' pending request for fee, 

allowing consideration of Petitioners' fee request simultaneously with ACD's fee request. 

SUBMITTED this lq~day of November, 2012. 

~ !/;?J-Q-r20 
'. & WILMER, LL 

Denise A. Dragoo 
James P. Allen 

LANDRUM & SHOUSE LLP 
Bennett E. Bayer (Pro Hac Vice) 

Attorneys for Alton Coal Development, LLC 
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CERTIFICATE OF SERVICE 

I hereby certify that on the 19th day of November, 2012, I e-mailed a true and correct 

PDF copy of the foregoing MEMORANDUM IN SUPPORT OF MOTION TO LIFT STAY 

OF CONSIDERATION OF FEE AWARDS AND REQUEST FOR LEAVE TO FILE 

FEE PETITION to the following: 

Stephen Bloch, Esq. (steve@,suwa.org) 
Southern Utah Wilderness Alliance 

Walton Morris, Esq. <wmorris@charlottesville.net) 
Utah Chapter of the Sierra Club 

Sharon Buccino, Esq. (sbuccino@nrdc.org) 
Natural Resources Defense Council 

Michael S. Johnson, Esq. (mikejohnson@utah.gov) 
Steven F. Alder, Esq. (stevealder@utah.gov) 
Frederic Donaldson, Esq. (freddonaldson@utah.gov) 
Assistant Attorneys General 

James Scarth, Esq. (attorneyasst@,kanab.net ) 
Kent Burggraaf, Esq. (deputyattorney@kane.utah.gov ) 
Kane County Attorney 
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This opinion is subject to revision before final 
publication in the Pacific Reporter 

2012UT73 

IN THE 

SUPREME COURT OF THE STATE OF UTAH 

UTAH CHAPTER OF THE SIERRA CLUB, et al., 
Petitioners, 

v. 

BOARD OF OIL, GAS, AND MINING; and 
DIVISION OF OIL, GAS, AND MINING, 

Respondents. 

and 

ALTON COAL DEVELOPMENT, LLC; and 
KANE COUNTY, UTAH, 

Intervenors and Respondents. 

No. 20100969 
Filed October 30, 2012 

Original Proceeding in this Court 

Attorneys: 

Walton Morris, Charlottesville, V A, for Utah Chapter 
of the Sierra Club, petitioner 

Sharon Buccino, Washington, D.C., for Natural Resources 
Defense Council, petitioner 

Stephen H.M. Bloch, Salt Lake City, for Southern Utah 
Wilderness Alliance, petitioner 

Mark Shurtleff, Att'y Gen., Steven F. Alder, Michael S. Johnson, 
Frederic J. Donaldson, Emily E. Lewis, Asst. Att'ys Gen., for 

respondents Board of Oil, Gas, and Mining and 
Division of Oil, Gas, and Mining 

Denise A. Dragoo, Alan L. Sullivan, James P. Allen, Salt Lake City, 
Bennett E. Bayer, Lexington, KY, for intervenor and respondent 

Alton Coal Development, LLC 

Jim R. Scarth, Kent A. Burggraaf, Kanab, for intervenor and 
respondent Kane County, Utah 

JUSTICE PARRISH authored the opinion of the Court, in which 
CHIEF JUSTICE DURRANT, ASSOCIATE CHIEF JUSTICE NEHRING, 

JUSTICE DURHAM, and JUDGE FAUST joined. 



SIERRA CLUB v. OIL, GAS, AND MINING 

Opinion of the Court 

Having recused himself, JUSTICE LEE does not participate herein; 
DISTRICT JUDGE J. ROBERT F AUS!' sat. 

JUSTICE PARRISH, opinion of the Court: 

INTRODUCTION 

~1 Petitioners appeal a decision of the Board of Oil, Gas and 
Mining (Board). The Board affirmed the approval of Alton Coal 
Development's (ACD) mining permit, which allowed ACD to 
conduct surface coal mining operations at the Coal Hollow Mine. 
Petitioners argue that the Board erred in affirming ACD's mining 
permit because the permit application was deficient in several 
respects. We disagree and affirm the Board's decision. 

BACKGROUND 

~2 This appeal concerns ACD's permit application seeking to 
conduct surface and coal mining operations at the Coal Hollow Mine 
in Kane County, Utah, on privately-owned, non-federal lands. 
Petitioners include the Utah Chapter of the Sierra Club, Southern 
Utah Wilderness Alliance, Natural Resources Defense Council, and 
N ali.oPcl Parks Conservation Association (collectively, Petitioners). 
Petitioners challenge the Board's decision, which affirmed the 
approval of ACD's mining permit application by the Division of Oil, 
Gas and Mining (Division). 

~3 In June 2007, ACD submitted a permit application to the 
'Oi vision, seeking to conduct surface mining operations on private 
land at the Coal Hollow Mine in Kane County, Utah. The permit 
application was submitted pursuant to the Utah Coal Mining and 
Reclamation Act (Utah Coal Mining Act or Mining Act). See UTAH 
CODE §§ 40-10-1 to 40-10-30. The Division initially denied ACD's 
application, reasoning that it was incomplete. Later, ACD submitted 
supplemental information and, in March 2008, the Division deter
mined that ACD's application was administratively complete. The 
Division then began its technical review of the application. In 
addition to its technical review, the Division convened an informal 
conference in June at the Alton City Hall to receive public comment 
on the mining permit. After receiving public comment, fully 
reviewing ACD's permit application, and conducting its own 
technical review, the Division approved ACD's permit application 
in October 2009. 

~4 In November, Petitioners challenged the Division's 
approval of ACD' s permit application by filing a Request for Agency 
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Action and Request for a Hearing with the Board. Petitioners 
alleged that the Division had failed to follow the necessary regula
tory and statutory procedures when it approved ACD's permit 
application. Specifically, Petitioners urged the Board to vacate the 
approval of ACD's mining permit, arguing that ACD's permit 
application contained thirty-two deficiencies that the Division had 
overlooked. 

~ 5 The Board considered several prehearing motions and 
allowed the parties to conduct discovery. Petitioners took deposi
tions of the Division and ACD, and ACD and the Division deposed 
Petitioners' expert witnesses. ACD also gave Petitioners access to 
the Coal Hollow Mine permit area, where they were allowed to 
inspect, measure, survey, photograph, test, and sample the permit 
site. The Board accepted briefing from all parties, including the 
Petitioners, ACD, Kane County, and the Division. Prior to the 
hearing, Petitioners narrowed their focus to seventeen arguments. 
The Board conducted a full evidentiary hearing spanning five days 
in April and June 2010 where the parties had the opportunity to 
present exhibits and witnesses and cross-examine opposing 
witnesses. 

~6 After the hearing, the Board took the case under advise
ment. The Board issued an interim order announcing its decision to 
affirm the Division's approval of ACD's mining permit. In August 
2010, the Board received Petitioners' objections to the proposed 
findings of fact and conclusions of law. It entered a final order on 
November 22,2010. In its final order, the Board denied Petitioners' 
claims and affirmed the Division's decision to approve ACD's 
mining permit. The Board's final order contained extensive factual 
findings and legal conclusions on all seventeen of Petitioner~' claims. 

~7 Petitioners appealed the Board's decision to this court and 
sought a stay to prevent commencement of mining operations at the 
Coal Hollow Mine. We denied the request for a stay. We have 
jurisdiction under section 78A-3-102(3)(e)(iv) of the Utah Code. 
Additionally, the Utah Administrative Procedures Act and the Utah 
Coal Mining Act explicitly grant this court the authority to review 
decisions of the Board. UTAH CODE §§ 40-1 0-14(6) (a), 40-10-30(3), 
63G-4-403(1 ). 

STANDARD OF REVIEW 

~8 Under the Utah Coal Mining Act, "O]udicial review of 
adjudicative proceedings ... is governed by [the Utah Administra
tive Procedures Act (UAPA)] and provisions of [the Mining 
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Act] .... " UTAH CODE § 40-10-30(1); see also id. § 63G-4-102(1). The 
Mining Act grants this court explicit authority to set aside the 
Board's decision if it is found to be: 

(a) unreasonable, unjust, arbitrary, capricious, or an 
abuse of discretion; 
(b) contrary to constitutional right, power, privilege, 
or immunity; 
(c) in excess of statutory jurisdiction, authority, or 
limitations; 
(d) not in compliance with procedure required by law; 
(e) based upon a clearly erroneous interpretation or 
application of the law; or 
(f) as to an adjudicative proceeding, unsupported by 
substantial evidence on the record. 

Id. § 40-10-30(3). 

~9 Under UAPA, we review an agency's general interpreta-
tions of law for correctness, "granting little or no deference to the 
agency's determination." Utah Chapter of the Sierra Club v. Air 
Quality Bd., 2009 UT 76, ~ 13,226 P.3d 719 (internal quotation marks 
omitted). Under the Mining Act's provisions, general interpreta
(ions of law include constitutional questions and rulings concerning 
the Board's jurisdiction or authority. See UTAH CODE § 40-10-
30(3)(b)-(c); see also Associated Gen. Contractors v. Bd. of Oil, Gas & 
Mining, 2001 UT 112, ~ 18, 38 P.3d 291 (noting that we review an 
Cli-~ency's interpretation of general questions of law for correctness 
and that general questions oflaw "include constitutional questions, 
rulings concerning an agency's jurisdiction or authority, interpreta
tions of common law principles, and interpretations of statutes 
unrelated to the agency"). 

~10 The legislature has given the Board explicit authority and 
wide latitude in interpreting the operative provisions of the Mining 
Act. See UTAH CODE §§ 40-10-6,40-10-30(3)(e). Therefore, this court 
may set aside the Board's legal conclusions and interpretations of 
the Mining Act only if those conclusions are "based upon a clearly 
erroneous interpretation or application of the law." Id. § 40-10-
30(3)(e); see also Associated Gen. Contractors,2001 UT 112, ~ 18 (noting 
that we give deference to the Board's conclusions regarding "the 
agency's interpretation of the operative provisions of the statutory 
law it is empowered to administer" (alterations omitted) (internal 
quotation marks omitted». We have previously noted that because 
"the legislature has delegated to the Board regulatory authority 
over ... 'the reclamation of lands affected by mining operations,'" 

4 



Cite as: 2012 UT 73 

Opinion of the Court 

the Board's" expertise and authority place[] [it] in a better position 
than the judiciary to interpret terms specific to the mining 
industry . . .. IT Associated Gen. Contractors, 2001 UT 112, ~ 19 
(quoting Utah Code § 40-8-7(1)(d) (2001)). 

~11 With respect to the Board's factual findings, we give it 
great deference and will only set them aside where they are 
II unsupported by substantial evidence on the record." UTAH CODE 
§§ 40-10-30(3)(£), 63G-4-403(4)(g); see also Associated Gen. Contractors, 
2001 UTl12, ~~ 20-21. "Under the Utah Administrative Procedures 
Act, substantial evidence is that quantum and quality of relevant 
evidence that is adequate to convince a reasonable mind to support 
a conclusion." Associated Gen. Contractors, 2001 UT 112, ~ 21 
(internal quotation marks omitted). I/[I]n determining whether a 
rule is supported by substantial evidence, courts must decide if the 
relevant findings were reasonable and rational, although such an 
assessment does not constitute a de novo review or a reweighing of 
the evidence." ld. (internal quotation marks omitted); see also UTAH 
CODE § 40-10-30(3) (noting that I/[a]n appeal from an order of the 
board ... is not a trial de novo"). Thus, the Board's decisions 
1/ should be upheld if the quantum and quality of evidence the Board 
relied upon was adequate to convince a reasonable mind to support 
[the agency's] conclusion." Associated Gen~ Contractors, 2001 UT 112, 
~ 22 (alteration in original) (internal quotation marks omitted). 

~12 1/ On appeal from an order of an administrative agency, the 
appealing party bears the burden of demonstrating that the agency's 
factual determinations are not supported by substantial evidence 
and we state the facts and all legitimate inferences drawn therefrom 
in the light most favorable to the agency's findings." Ivory Homes, 
Ltd. v. Utah State Tax Comm'n, 2011 UT 54, ~ 11, 266 P.3d 751 
(alterations omitted) (internal quotation marks omitted). And I/the 
party challenging the rule's findings must marshal all of the 
evidence supporting the findings and show that despite the 
supporting facts, the ... findings are not supported by substantial 
evidence." Associated Gen. Contractors,2001 UT 112, ~ 21 (alteration 
in original) (internal quotation marks omitted). 

~13 On mixed questionS of fact and law, the Board similarly 
receives great deference. We will overturn the Board's decision only 
where its conclusions are "unreasonable, unjust, arbitrary, capri
cious, or an abuse of discretion." UTAH CODE § 40-10-30(3)(a); see 
also Associated Gen. Contractors, 2001 UT 112, ~ 18 (noting that on 
"mixed findings of fact and law . . . agency findings must be 
rationally based and are set aside only if they are imposed arbi-
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trarily and capriciously or are beyond the tolerable limits of rea:" 
son") (alteration omitted) (internal quotation marks omitted). This 
is because the Mining Act gives the Board great deference both on 
its IF interpretation or application of the law" and its factual findings. 
UTAH CODE § 40-10-30(3)(e)-(f); see also Associated Gen. Contractors, 
2001 UT 112, ~ 18. 

~14 We grant great deference to the Board's conclusions 
regarding the Mining Act for several reasons. The language of the 
Mining Act explicitly grants the Board considerable discretion to 
enact, interpret, and apply its provisions, and the Mining Act 
explicitly instructs this court to give deference to the Board's legal 
interpretations and application of the Mining Act. See UTAH CODE 
§ 40-10-2(1) (noting that "[i1t is the purpose of [the Utah Coal 
Mining Act1 to ... grant to the Board ... the necessary authority to 
assure exclusive jurisdiction over nonfederallands ... in regard to 
regulation of coal mining and reclamation operations"); id. § 40-10-
2(6) (noting the legislature's intent to II exercise the full reach of state 
constitutional powers to insure the protection of the public interest 
through effective control of surface coal mining operations and 
efficient reclamation of abandoned mines"). The legislature also has 
vested the Board and Division with significant powers and func
tions, including broad discretion in promulgating rules, establishing 
standards and permitting procedures, employing technical and legal 
staff and II do [ing] all ... things and tak[ing] such other actions 
retroactively or otherwise within the purposes of this chapter as 
may be necessary to enforce [the Mining Act's] provisions." Id. § 40-
10-6(9). 

~15 Additionally, the Board possesses expertise concerning the 
Mining Act. Specifically, the Act requires that the Board must be 
composed of citizens with specific knowledge and expertise in 
mining, environmental, oil and gas, and royalty interest matters. See 
id. § 40-6-4(2). This places the Board "in a better position than the 
courts to assess the law due to its experience with the relevant 
subject matter." Associated Gen. Contractors, 2001 UT 112, ~ 18. 
Accordingly, we apply a deferential standard of review and we 
overturn the Board's interpretation and application of the Mining 
Act only where the Board's conclusions are arbitrary or capricious. 

~16 This case presents several issues. We address the specific 
standard of review applicable to each issue in the individual 
sections below. 
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ANALYSIS 

~17 On appeal, Petitioners argue that the Board's decision to 
affirm the Division's approval of ACD's mining permit was 
erroneous for three reasons. First, Petitioners argue that the Board 
erred in affinning the Division's decision because the Division failed 
to give adequate consideration to the cultural and historic resources 
in the II adjacent area." Second, Petitioners argue that the Board 
erred because the Division's Cumulative Hydrological Assessment 
did not satisfy the statutory requirements. Finally, Petitioners argue 
that the Board erred in affirming the Division's approval of ACD's 
mining permit because the Division's hydrologic monitoring plan 
was insufficient. We disagree and affinn the Board's decision. 

I. THE BOARD PROPERLY CONCLUDED mAT mE 
DIVISION GAVE ADEQUATE CONSIDERATION TO 

CULTURAL AND HISTORIC RESOURCES IN mE 
1/ ADJACENT AREA" 

~18 Petitioners argue that the Board's decision was erroneous 
because the Division failed to consider the Coal Hollow Mine's 
impact on cultural and historic resources in the II adjacent area" as 
required by the Mining Act. The dispute on this issue stems from 
the Board's interpretation of /I adjacent area." We review the Board's 
interpretation of II adjacent area" under the clearly erroneous 
standard because it presents issues regarding the Board's interpreta
tion and application of the Mining Act. See UTAH CODE § 40-10-
30(3)( e). This deferential standard of review is especially appropri
ate here because the Board "possesses expertise concerning the 
operative provisions at issue," and the Board is therefore II in a better 
position than the courts to assess the law due to its experience with 
the relevant subject matter," including agency definitions? See 
Associated Gen. Contractors v. Bd. of Oil, Gas & Mining, 2011 UT 112, 
'118,38 P.3d 291. 

~19 The Utah Coal Mine Permitting Rules provide several 
requirements for mining permit applications. UTAH ADMINISTRA
TIVE CODE R645-301-400; see also id. R645-301-411.140 to -411.144. 

1 Indeed, the Board notes that, by statutory design, it "possesses 
expertise in certain technical areas including geology, ecological and 
envirorunental matters, and mining." See UTAH CODE § 40-6-4(2) 
(requiring that the Board must include members who are individu
ally knowledgeable regarding mining, environmental, oil and gas, 
or royalty interest matters). 
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Under these rules, the permit application must identify" the nature 
of cultural and historic resources listed or eligible for listing ... and 
known archeological sites within the permit and adjacent areas." ld. 
R645-301-411.140, -411.141. The regulation defines /I adjacent area" 
as "the area outside the permit area where a resource or 
resources ... are or reasonably could be expected to be adversely 
impacted by proposed coal mining and reclamation operations .... " 
ld. R645-100-200. 

~20 Petitioners read this definition broadly, arguing that it 
required ACD and the Division to consider any cultural or historic 
resources, including those located entirely outside the permit area. 
Accordingly, Petitioners argue that the Board's decision was 
erroneous because the Division failed to identify any cultural and 
historic resources located entirely outside of the permit area. ACD 
and the State respond that the statute cannot be read so broadly. 
Specifically, they contend that the definition of 1/ adjacent area" only 
extends to cultural and historic resources that are likely to be 
affected by coal mining operations. According to ACD, "if an 
historic property is unlikely to be affected by coal mining opera
tions, it is outside the adjacent area by definition." 

~21 After evaluating the plain language of the statute, the 
Board determined that "The Division complied with [the Mining 
Act] by evaluating impacts on every eligible site where impacts 
from mining and reclamation could be reasonably expected." (Emphasis 
added.) This legal interpretation of 1/ adjacent area" is supported by 
the plain language of the Mining Act. 

~22 As noted above, the Mining Act requires the permit 
applicant and the Division to consider cultural and historical 
resources in the "adjacent area." ld. R645-301-411.140,-411.141. But 
the definition of 1/ adjacent area" only requires the Division to 
identify cultural and historic resources that" are or reasonably could 
be expected to be adversely impacted by proposed coal mining and 
reclamation operations." ld. R645-1 00-200 (emphasis added). Thus, 
the plain language of the statute supports the Board's legal conclu
sion. The statute cannot reasonably be interpreted to require, as 
Petitioners argue, that the Division and ACD consider any and 
every cultural and historic resource outside the permit area, 
including those that will not be affected by the proposed mining 
operations. Thus, the Board's legal interpretation of 1/ adjacent area" 
is supported by the plain language of the Mining Act and the 
Board's legal interpretation of the Mining Act is not clearly errone
ous. 
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~23 Petitioners raise three additional arguments relating to the 
Division's evaluation of the cultural and historic resources in the 
"adjacent area." Petitioners first argue that the Board's factual 
finding that the Division identified and considered cultural and 
historic resources in the "adjacent area" was not supported by 
substantial evidence. Second, Petitioners contend that the Division's 
failure to protectthe Panguitch National Historic District highlights 
this failure. Finally, Petitioners claim that the Division failed to 
receive certain concurrences from the State Historic Preservation 
Officer (SHPO) with respect to the Division's evaluation of the 
"adjacent area." ACD and the State argue that the Board acted well 
within its discretion in affirming the decision of the Division. We 
agree with ACD and the State. 

A. The Board Reasonably Concluded that ACD's Mining Permit 
Adequately Identified and the Division Properly Considered Cultural 

and Historic Resources in the ~'Adjacent Area" 

~24 Petitioners contend that the Board's factual findingthatthe 
Division adequately considered cultural and historic resources in 
the" adjacent area" was not supported by substantial evidence. The 
Board's factual findings are reviewed under a "substantial evi
dence" standard. UTAH CODE § 40-10-30(3)(f). Under this standard, 
we give great deference to the Board's factual findings, setting aside 
the Board's action only where its factual findings are" unsupported 
by substantial evidence on the record." ld.; see also Associated Gen. 
Contractors, 2001 UT 112, ~ 20. However, the Board's ultimate 
conclusion that the Division adequately considered cultural and 
historic resources in the adjacent area presents a mixed question of 
fact and law because it required the Board to interpret the definition 
of "adjacent area" and apply it to the facts of this case? Therefore, 
the Board's conclusions on this issue "must be rationally based and 
are set aside only if they are imposed arbitrarily and capriciously or 
are beyond the tolerable limits of reason." Associated Gen. Contrac-

2 Petitioners and ACD present this issue solely as a factual 
determination by the Board that should be evaluated under our 
1/ substantial evidence" standard. But the parties' arguments rely 
heavily on the Board's interpretation of the phrase 1/ adjacent area." 
Thus, this issue encompasses not only the Board's factual determina
tion regarding the Division's evaluation, but also the agency's 
interpretation of its own definitions and its application of the law to 
the facts of this case. 
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tors, 2001 UT 112, ~ 18 (internal quotation marks omitted); see also 
UTAH CODE § 40-10-30(3)(a). 

~25 The Board interpreted the definition of II adjacent area," 
evaluated the Division's findings, and concluded that I/[t]he 
Division complied with [the Mining Act] by evaluating impacts on 
every eligible site where impacts from mining and reclamation 
could be reasonably expected." As noted above, the Board's legal 
conclusion interpreting the definition of 1/ adjacent area" is sup
ported by the plain language of the statute. See supra ~~ 19-22. And 
the Board's factual findings supported its conclusion that the 
Division complied with the statutory requirements of the Mining 
Act. The Board found that I/[d]ocumentary evidence admitted at the 
hearing show[ ed] that all of the permit area, and more than 3000 
acres of surrounding area, were surveyed for the presence of 
archaeological sites and cultural resources in Cultural Resource 
Inventories." And the Board found that I/[t]he cultural resource 
surveys with their accompanying maps show[ ed] that over 90 
archaeological sites were identified by [ACD] at locations outside the 
pennit area." The Board concluded that while the Division had 
II evaluated sites located in the area adjacent to the permit boundary 
for eligibility and potential adverse effect," the "[e]vidence pro
duced at [the] hearing and available in the record show [ ed] that sites 
located entirely beyond the permit boundary [could not] reasonably 
be expected to be adversely impacted by coal mining and reclama
tion operations." 

~26 The Board's factual findings are substantially supported 
by the record. ACD commissioned a series of cultural resource 
inventories of the area surrounding the Coal Hollow Mine. 
Together, these surveys located 91 sites deemed eligible for 
inclusion on the National Register of Historic Places. The Division 
prepared a list of sites that would be or reasonably could be affected 
by the proposed mining and sent the list to SHPO for concurrence, 
which has provided. This evidence "is adequate to convince a 
reasonable mind to support" the Board's conclusion. Associated Gen. 
Contractors, 2001 UT 112, ~ 21 (internal quotation marks omitted). 
We therefore determine that the Board's conclusions were I/ratio
nally based," and were not imposed II arbitrarily [ or] capriciously ... 
beyond the tolerable limits of reason," and we affirm the Board's 
decision. ld. ~ 18 (internal quotation marks omitted). 

B. The Board Reasonably Concluded that the Division Adequately 
Considered the Panguitch National Historic District 

~27 Petitioners argue that the Board erred in affirming the 
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Division's approval of ACD's mining pennit because the Division 
failed to consider and protect the Panguitch National Historic 
District (District). Petitioners argue that a potential hauling route 
from the mine may include U.S. Highway 89, which runs through 
the bistrict located approximately thirty miles away from the Coal 
Hollow Mine. And they argue that the Division's failure to consider 
the District demonstrates that the Division did not adequately 
identify historic and cultural resources in the /I adjacent area." ACD 
and the State respond that the Division did not need to provide 
mitigation information for the District because the Division properly 
detennined that the District would not be affected by the proposed 
mining operations. ACD and the State maintain that the District 
does not fall under the Mining Act's provisions because it is unlikely 
to be affected by the coal mining operations. We agree. 

~28 Whether the Division properly considered the District in 
its evaluation of the cultural and natural resources is a question of 
fact that is reviewed under the substantial evidence standard. See 
UTAH CODE § 40-10-30(3)(f); see also Associated Gen. Contractors, 2001 
UT 112, ~~ 20-21. And whether the Division properly interpreted 
the definition of "adjacent area" and applied it to the District 
presents a mixed question of law and fact. Therefore, 1/ the agency's 
interpretation .. . [and] agency findings must be rationally based 
and are set aside only if they are imposed arbitrarily and capri
ciously or are beyond the tolerable limits of reason." Associated Gen. 
Contractors, 2001 UT 112, ~ 18 (alterations omitted) (internal 
quotation marks omitted). 

~29 The Board and the Division considered evidence regarding 
the District and concluded that it did not fall within the statutory 
definition of 1/ adjacent area./1 "Adjacent area" includes "the area 
outside the permit area where a resource or resources ... are or 
reasonably could be expected to be adversely impacted by proposed coal 
mining and reclamation operations .. .. /1 UTAH ADMIN. CODE R645-
100-200 (emphasis added). As discussed above, the Board's 
interpretation of this definition was reasonable. See supra ~~ 19-22. 
Mter interpreting the statute, the Board found that I/[t]he evidence 
did not establish that any coal mining and reclamation operation of 
the Coal Hollow Mine could reasonably be expected to adversely impact 
the [District]." (Emphasis added.) And the Board therefore 
concluded that under the statutory definition, the District was "not 
located within the ... adjacent area for cultural resources by virtue 
of the possibility that it could be impacted by truck traffic hauling 
coal from the mine." 
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~30 Petitioners have not challenged any of the legal conclu
sions or the factual findings regarding the District. They merely 
argue that the Division's failure to protect the District highlights the 
Division's failure to consider cultural and historic resources in the 
II adjacent area." But Petitioners have utterly failed to marshal the 
Board's factual findings with respect to the District. 3 We previously 
have held that "the party challenging the rule's findings must 
marshal all of the evidence supporting the findings and show that 
despite the supporting facts, the ... findings are not supported by 
substantial evidence." Associated Gen. Contractors, 2001 UT 112, ~ 21 
(alteration in original) (internal quotation marks omitted). Where 
a party fails to marshal the evidence, we may presume the evidence 
supports the Board's conclusion and affirm the Board's decision. See 
id. ~ 34 (affirming a decision that the Board's ruling was supported 
by substantial evidence where the petitioners "utterly fail[ed] to 
marshal the evidence in support of the Board's finding"). 

~31 "On appeal from an order of an administrative agency, the 
appealing party bears the burden of demonstrating that the agency's 
factual determinations are not supported by substantial evidence 
and we state the facts and all legitimate inferences drawn therefrom 
in the light most favorable to the agency's findings." Ivory Homes, 
Ltd. v. Utah State Tax Comm'n, 2011 UT 54, ~ 11, 266 P.3d 751 
(alterations omitted) (internal quotation marks omitted). The record 
demonstrates that during the five-day evidentiary hearing, the 
Board heard and adequately considered evidence regarding the 
District before it concluded that the District did not fall within the 
statutory definition of" adjacent area." Therefore, viewing the facts 
in the light most favorable to the Board's findings, we cannot 
conclude that the Board acted arbitrarily or capriciously, and we 
affirm the decision of the Board on this issue. 

C. The Board Reasonably Concluded that ACD's Mining Permit 
Adequately Described and the Division Properly Considered 

ACD's Coordination Efforts with SHPO 

~32 Finally, Petitioners argue that the Board erred in affirming 
the Division's approval of ACD's mining permit because ACD did 
not obtain all proper concurrences from the SHPO. Specifically, 
Petitioners argue that the "SHPO did not concur in any evaluation 

3 In contrast, the Petitioners did marshal the Board's factual 
findings regarding the SHPO concurrences and the Division's 
analysis of the adjacent area. 
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of an adjacent area" because two sites were omitted from the 
original request for SHPO concurrence. ACD and the State respond 
that substantial evidence in the record supports the Board's 
conclusion that ACD properly coordinated with SHPO regarding 
mitigation of the necessary cultural sites in the adjacent area. 

~33 Whether ACD and the Division properly consulted with 
the SHPO presents a question of fact that is reviewed under the 
substantial evidence standard. See UTAH CODE § 40-10-30(3)(f); see 
also Associated Gen. Contractors, 2001 UT112, ~~ 20-21. And whether 
the Division properly interpreted the definition of "adjacent area" 
and applied it to the issue of whether ACD received the proper 
SHPO concurrences regarding resources in the adjacent area 
presents a mixed question of law and fact. Therefore the Board's 
decision must be rationally based, and we will only overturn the 
Board's conclusion on this issue if it is arbitrary and capricious. 
Associated Gen. Contractors, 2001 UT 112, ~ IB; see also UTAH CODE 
§ 40-10-30(3)(a). 

~34 Utah's Mining Act requires that" each agency shall ... 
provide the state historic preservation officer with a written 
evaluation of the expenditure's or undertaking's effect on the 
historic property." UTAH CODE § 9-B-404(1)(a)(ii). And under the 
Utah Coal Mine Permitting Rules, a permit applicant's narrative 
must" describe coordination efforts with and present evidence of 
clearances by the SHPO." UTAH ADMIN. CODE R645-301-411.142. 

~35 The Board made factual findings that ACD and the 
Division complied with the statute and received the proper SHPO 
concurrences. Specifically, the Board found that" [t]he evidence did 
not establish that any site in the permit area had been overlooked or 
omitted from the determination of eligibility and effect" and that 
" [t]he evidence did not establish that SHPO clearance omitted any 
affected site." (Emphasis added.) The Board noted that ACD and the 
Division worked with the SHPO in preparing a Cultural Resources 
Management Plan and that "[t]he record contain[ed] correspon
dence between the Division and SHPO showing that the Division 
evaluated the effects of the mining operations on all sites initially 
known to the Division within the permit area, prepared a I determina
tion of eligibility and effect', and requested SHPO concurrence on 
this determination." The Board also found that "[t]he Division 
obtained the concurrence of SHPO on their eligibility and effect 
determination" and that after ACD informed the Division of two 
additional sites, those sites were also evaluated by the Division and 
had "received concurrence by SHPO." 
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~36 These factual findings demonstrate that ACD followed the 
statutory requirement that it 1/ describe [its] coordination efforts with 
and present evidence of clearances by the SHPO./I Id. And these 
factual findings are supported by substantial evidence in the record. 
At the evidentiary hearing, the Board examined five separate 
exhibits that demonstrated the Division's evaluations regarding 
cultural and historic resources in the adjacent areas, as well as the 
corresponding SHPO concurrences for each of these evaluations. 
This evidence is "adequate to convince a reasonable mind to 
support [the Board's] conclusion." Associated Gen. Contractors,2oo1 
UT 112, ~ 22 (internal quotation marks omitted). 

~37 Based on these factual determinations, the Board con
cluded that "[t]he weight of evidence supported the Division's 
actions" with respect to the SHPO concurrences. The Board also 
concluded that ACD's "permit application contain[ed] evidence of 
the required consultation with SHPO" and that "[o]mission of two 
sites from those identified in the Divison's pre-approval consulta
tions with SHPO was fully remedied." In light of these reasonable 
conclusions, we cannot determine that the Board acted capriciously 
or arbitrarily. We therefore uphold the Board's conclusion granting 
ACD's mining permit. 

II. THE BOARD PROPERLY CONCLUDED THAT THE DIVI
SION'S CUMULATIVE HYDROLOGICAL IMPACT ASSESS

MENT SATISFIED UTAH'S REQUIREMENTS 

~38 Petitioners also argue that the Board erred in upholding 
the Division's Cumulative Hydrologic Impact Assessment (CHIA). 
Specifically, Petitioners argue that the Division erred as a matter of 
law in performing its CHIA without formulating or applying site
specific" material damage criteria." A CD and the State respond that 
Petitioners' argument ignores the plain language of the Utah Coal 
Act and Utah's primacy over these matters. According to ACD and 
the State, Petitioners' argument relies on a misinterpretation of a 
federal provision that does not apply to Utah and that has been 
rejected by federal regulatory authorities. Finally, ACD and the 
State argue that the Board acted within its discretion because the 
criteria established by the Division satisfy Utah law. We agree with 
ACD and the State. 

~39 Whether the Division was required to establish "material 
damage criteria" under the applicable statutes presents issues 
regarding the Board's legal interpretation and application of Utah's 
Mining Act, which we review under a "clearly erroneous" standard. 
See UTAH CODE § 40-10-30(3)(e). Additionally, whether the Board 
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correctly affirmed the Division's CHIA raises a mixed question of 
fact and law because it required the Board to apply its legal 
interpretation of the Mining Act to the facts of this case. Conclu
sions based on mixed questions of fact and law must be reasonable, 
and will only be overturned if they are arbitrary and capricious. See 
Associated Gen. Contractors v. Bd. of Oil, Gas & Mining., 2001 UT 112, 
" 18-19, 38 P.3d 291; see also UTAH CODE § 40-10-30(3) (a). The 
Board has "been granted explicit ... discretion under the [Mining 
Act]" and it "possesses expertise concerning the operative provi
sions at issue." Associated Gen. Contractors, 2001 UT 112, , 18. 
Therefore, we give deference to the Board's conclusions because it 
is "in a better position than the courts to assess the [Utah Coal 
Mining Act] due to its experience with the relevant subject matter." 
Id. 

,40 Petitioners argue that the Board erred in affirming the 
Division's CHIA because the Division has an " obligation to conform 
its interpretation of the Utah CHIA regulations to [the federal Office 
of Surface Mining's] interpretation of their federal counterparts." 
This argument ignores the statutory scheme, which grants Utah 
exclusive jurisdiction over mining on nonfederallands. 

,41 In 1977, Congress enacted the Surface Mining Control and 
Reclamation Act (SMCRA). 30 U.S.C §§ 1201-1328. SMCRA took 
a "cooperative federalism" approach to surface coal mining by 
"establish[ing] . . . 'minimum national standards' . . . and 
encourag[ing] the States, through an offer of exclusive regulatory 
jurisdiction, to enact their own laws incorporating these minimum 
standards, as well as any more stringent, but not inconsistent, 
standards that they might choose." Bragg v. W. Va. Coal Ass'n, 248 
F.3d 275, 288 (4th Cir. 2001) (citing 30 U.S.C § 1255(b». Under 
SMCRA, the Secretary of the Interior, acting through the Office of 
Surface Mining Reclamation and Enforcement (OSM), reviews and 
either approves or disapproves of State regulatory programs. 30 
U.S.C § 1211(c)(1); see also Bragg, 248 F.3d at 288. The Secretary may 
not approve a State's program or any amendments to a State's 
program unless, at a minimum, they are no less stringent than 
SMCRA and no less effective than the federal implementing 
regulations. 30 U.s.C § 1253 (b); 30 CF.R. §§ 732.15(a), 730.5, 
732.17(h)(10); see also Bragg, 248 F.3d at 288-89. However, once a 
State's program is approved, it becomes the exclusive authority over 
mining in that State. 30 U.S.C §§ 1253(a), 1254(a); see also Bragg, 248 
F.3d at 289. "[B]ecause the regulation is mutually exclusive, either 
federal law or State law regulates coal mining activity in a State, but 
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not both simultaneously." Bragg, 248 F.3d at 289; see also 30 U.S.C. 
§§ 1253(a), 1254(a). 

~42 Utah is a primacy state that retains" exclusive jurisdiction 
over nonfederallands" in the regulation of surface mining opera
tions. UTAH CODE § 40-10-2(1); see also Castle Valley Special Servo Dist. 
V. Utah Bd. of Oil, Gas & Mining, 938 P.2d 248, 251-52 (Utah 1996). 
Utah has been a primacy state since 1981, when OSM approved 
Utah's regulatory program and the Utah Coal Program has been the 
operative program regulating coal mining in the state. 30 C.F.R. 
§ 944.10 (2009); 46 Fed. Reg. 5,899 Gan. 21,1981) (granting primacy); 
60 Fed. Reg. 37,002 Guly 19, 1995) (same); 63 Fed. Reg. 63,608, 
63,608-10 (Nov. 16, 1998) (same). Because Utah has established 
primacy in coal mining regulations, "[ s ] tate statutes and regulations 
thus become the direct authority for regulating coal mining" and are 
the operative law interpreted by Utah courts. Castle Valley Special 
Servo Dist., 938 P.2d at 251. And "although we are free to consider 
the interpretation of a federal agency, we have no obligation to defer 
to that interpretation." State V. Mooney, 2004 UT 49, ~ 25, 98 P.3d 
420; see also Bragg, 248 F.3d at 295 (" [W]hen a State's program has 
been approved by the Secretary of the Interior, we can look only to 
State law on matters involving the enforcement of the minimum 
national standards."). 

~43 Under Utah's Coal Mining Act, the Division must prepare 
a CHIA that assesses the II probable cumulative impact" of the 
proposed mine when combined with any existing coal mines and all 
anticipated mines in the area. UTAH CODE §§40-10-10(2)(c)(i),40-10-
11(2)(c); UTAH ADMIN. CODE R645-301-729. The CHIA is prepared 
based on the applicant's statement of the probable hydrologic 
consequences of mining and its measurements of the water re
sources in the permit and adjacent areas. UTAH CODE § 40-10-
10(2)(c)(i); UTAH ADMIN. CODE R645-301-728 to -729. The Board's 
rules require that the CHIA shall be "sufficient to determine, for 
purposes of permit approval whether the proposed coal mining and 
reclamation operation has been designed to prevent material 
damage to the hydrologic balance outside the permit area." UTAH 
ADMIN. CODE R645-301-729.100; see also UTAH CODE § 40-10-10(2)(c). 

~44 Petitioners argue that the Board erred in its assessment of 
the CHIA because the Division did not create a "material damage 
criteria" as a baseline to measure against future water quality levels 
surrounding the Coal Hollow Mine. The Board concluded that it 
"does not construe any provision of its rules to require explicitly 
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designating numeric material damage criteria in the CHIA." This 
legal conclusion is supported by the statute. 

~45 Neither Utah's Coal Act nor Utah's Administrative Code 
specifies that the CHIA must include a "material damage criteria." 
See UTAH ADMIN. CODE R645-301-729.100; UTAH CODE § 40-10-
1 0(2) (c) (i). The entirety of the regulations governing preparation 
and the contents of a CHIA are contained in a single administrative 
rule. This rule states: 

The Division will provide an assessment of the proba
ble cumulative hydrologic impacts of the proposed 
coal mining and reclamation operation and all antici
pated coal mining and reclamation operations upon 
surface- and ground-water systems in the cumulative 
impact area. The CHIA will be sufficient to deter
mine, for purposes of permit approval whether the 
proposed coal mining and reclamation operation has 
been designed to prevent material damage to the 
hydrologic balance outside the permit area. The 
Division may allow the applicant to submit data and 
analyses relevant to the CHIA with the permit appli
cation. 

UTAH ADMIN. CODE R645-301-729.100. And the relevant provision 
of the Utah Coal Mining Act states: 

A permit application shall ... include a ... 
(A) determination of the probable hydrologic conse
quences of the mining and reclamation operations . .. ; 
(B) determination of the quantity and quality of water 
in surface and groundwater systems ... ; and 
(C) collection of sufficient data for the mine site and 
surrounding areas so that an assessment can be made 
by the [D]ivision of the probable cumulative impacts 
of all anticipated mining in the area upon the hydrol
ogy of the area and, particularly, upon water avail
ability. 

UTAH CODE § 40-10-10(2)(c)(i). Thus, neither the Utah Administra
tive Code nor Utah's Mining Act requires that the Division establish 
a "material damage criteria" as part of the CHIA process. And 
neither the Utah Administrative Act nor Utah's Coal Program 
define "material damage criteria" or "material damage" as used in 
the CHIA. See id. R645-100-200; UTAH CODE §§ 40-10-10 to -11. 
Therefore, we cannot conclude that the Board's legal determination 
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was clearly erroneous, and we affirm the Board's conclusion on this 
issue. 

~46 On appeal, Petitioners urge this court to look to several 
nonbinding federal regulatory sources to conclude that Utah's 
CHIA requirement is insufficient. Specifically, Petitioners cite to 
OSM's commentary on proposed revisions to West Virginia's 
regulatory program, which states that "SMCRA requires regulatory 
authorities to determine whether proposed operations have been 
designed to prevent material damage to the hydrologic balance 
outside the permit area" and that "[t]his provision inherently 
requires the use of guidelines or criteria, since even case-by-case 
determinations require the application of some type of damage 
threshold and impact measures." West Virginia Regulatory 
Program, 73 Fed. Reg. 78,974 (Dec. 24,2008) (to be codified at 30 
C.F.R. § 948). 

~47 Petitioners' argument is flawed in several respects. As 
noted above, JI[s]tate statutes and regulations [are] the direct 
authority for regulating coal mining" and are the operative law to 
be interpreted by Utah courts, and we need not look to the federal 
guidelines. Castle Valley Special Servo Dist., 938 P.2d at 251; see supra 
~ ~ 41-42. Moreover, Petitioners overstate the federal" mandate" for 
material damage criteria. The federal guidelines cited by Petitioners 
specifically state that 1/ in the 25 years since the hydrology rules were 
revised, OSM has not put States on notice ... of an obligation to 
establish material damage criteria .... " 73 Fed. Reg. 78,974. While 
OSM encourages "some type of damage threshold and impact 
measures," id., OSM has consistently left the exact form and effect 
of these thresholds within the ambit of state discretion and flexibil
ity. See, e.g., 48 Fed. Reg. 43,955, 43,973 (Sep. 26, 1983). 

~48 The Board concluded that the Division's CHIA comported 
with Utah's regulatory requirements. The Board made the factual 
finding that ACD's mine "was designed to prevent material damage 
to the hydrologic balance outside the permit area./I Specifically, the 
Board found that" the CHIA prepared by the Division was adequate 
because it made a sound scientific and technical judgment that the 
mine was designed to prevent material damage to the hydrologic 
balance outside the permit area in light of the probable hydrologic 
consequences of mining." And this factual finding was substantially 
supported by the record because, during the five-day hearing, the 
Board heard extensive expert witness testimony regarding ACD's 
steps to prevent material damage to the hydrologic balance outside 
the permit area. 
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~49 And the Board's conclusions are supported by Utah's 
regulatory authority. As noted above, Utah's regulatory program 
does not require the Division to establish II material damage 
criteria." See UTAH ADMIN. CODE R645-301-729.100; UTAH CODE §40-
10-10(2)(c)(i). And the federal statutory scheme allows the Division 
and the Board to II determine on a case-by-case basis meaningful 
objective material damage criteria in order to make the finding 
regarding material damage." 73 Fed. Reg. at 78,977. The Division's 
CHIA satisfied this requirement. After evaluating water quality 
surrounding the Coal Hollow Mine prior to the commencement of 
mining operations, the Division discovered that the water quality 
levels already contained high levels of certain minerals. Based on 
this analysis, the Division properly established a threshold limit, 
which was higher than normal levels, to be compared against future 
samples and evaluate whether water quality levels had deteriorated. 
This satisfied Utah's statute and the federal regulatory guideline. 
Therefore, we cannot determine that the Board's interpretation was 
clearly erroneous or arbitrary and capricious, and we affirm the 
Board's decision on this issue. 

III. mE BOARD PROPERLY CONCLUDED mAT mE 
HYDROLOGIC MONITORING PLAN WAS ADEQUATE 

~50 Finally, Petitioners argue that the Board erred in conclud-
ing that ACD's hydrologic monitoring plan was adequate. Petition
ers contend that ACD's mine permit was deficient because it did not 
include a separate narrative explaining how monitoring data may 
be used to determine the impacts of ACD's mine on the hydrologic 
balance. Petitioners' argument relies on a proposed amendment to 
the federal statute, SMCRA. 

~51 Whether the applicable statutes require a "narrative" 
presents an issue regarding the Board's legal interpretation of the 
Utah Coal Mining Act's permitting requirements. We will only 
overturn the Board's legal conclusions regarding the Mining Act if 
they are "clearly erroneous." See UTAH CODE § 40-10-30(3)(e). But 
the issue of whether the Board properly concluded that the 
hydrologic monitoring plans were adequate under the statute 
presents a mixed question of fact and law because it required the 
Board to apply its legal interpretations to the facts of this case. We 
will only overturn the Board's conclusions based on mixed ques
tions of fact and law if they are arbitrary and capricious. Associated 
Gen. Contractors v. Bd. of Oil, Gas & Mining, 2001 UT 112, ~~ 18-19, 
38 P.3d 291. We reiterate that because the Board has been granted 
explicit discretion under the Utah Coal Mining Act and "possesses 
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expertise concerning the operative provisions at issue," we give 
great deference to the Board's conclusions. ld. ~ 18. 

~52 Petitioners argue that the federal law, SMCRA, requires" a 
narrative statement describing how monitoring data may be used to 
determine hydrologic impacts and judge the effectiveness of 
remedial and reclamation techniques." Surface Coal Mining and 
Reclamation Operations, Permanent Regulatory Program, 47 Fed. 
Reg. 27,719 aune 25, 1982) (to be codified at 30 CF.R. §§ 701, 779, 
780, 783, 784, 816 and 817). Petitioners argue that, because the 
language of Utah's Coal Mining Act closely follows SMCRA, "both 
the Division and the Board have a mandatory duty to interpret and 
apply the Utah regulations 'in accordance with' ... the parallel 
federal rule because that statement constitutes the federal agency's 
contemporary interpretation of its own regulations." Petitioners 
argue that "Utah's regulations must be interpreted to require each 
permit applicant to provide a 'narrative statement' demonstrating 
how' adverse impacts due to mining would be distinguishable from 
those due to other causes.'" 

~53 Petitioners' interpretation is flawed in a fundamental 
respect: this proposed federal rule, which would have required a 
JJ narrative" describing how hydrologic monitoring data would be 
used, was never actually codified into the federal law. Petitioners 
cite to commentary from the OSM, which addressed a "propose[d] 
major revision and reorganization of the existing hydrology ... 
permitting ... rules" under SMCRA. 47 Fed. Reg. 27,712. Under 
this proposal, SMCRA would have been rewritten to require a 
permit applicant to specifically require II a narrative that describes 
how the data may be used to determine the impact, if any, of the 
operation upon the hydrologic balance" of ground-water and 
surface-water surrounding the proposed mine in their hydrological 
monitoring plan. ld. at 27,727 (proposed redefinition of 30 CF.R. 
§ 780.210)(1), (k)) (emphasis added). But this proposed language 
explicitly requiring a II narrative" was not codified in the federal 
statute. Compare CF.R. §§ 7BO.21(i), 0). Petitioners' entire argument 
with respect to the hydrological monitoring criteria relies on this 
unadopted amendment to federal law. It therefore fails.s 

S We note that Petitioners' argument also overstates the relation
ship between federal regulatory materials and Utah's own permit
ting procedures under the Utah Coal Act. As discussed above, Utah 
is a primacy state with exclusive jurisdiction over surface coal 
mining operations on nonfederal lands and therefore, we are not 

(continued ... ) 
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~54 The Board made the legal conclusion that 

[t]his Board's rules require that a permit application 
must include monitoring plans for surface and 
groundwater. [UTAH ADMIN. CODE] R645-301-731.211, 
731.221. The plans must describe how the monitoring 
data will be used to determine the impacts of the 
operation on the hydrologic balance. Id. The rules do 
not indicate the level of detail an applicant must 
supply to comply with this requirement. 

The Board's legal conclusion is supported by the plain language of 
Ctah's Coal Mining Act. 

~55 Under the Mining Act, the plain language of the statute 
does not require a separate" narrative" describing how data will be 
used. Rather, Utah's regulatory code requires only that a permit 
application "include a ground-water monitoring plan" which will, 
among other things, "describe how [certain] data may be used to 
determine the impacts of the operation upon the hydrologic 
balance." UTAH ADMIN. CODE R645-301-731.211. 

~56 ACD's permit application met this statutory requirement. 
The Board found that 1/ the provisions of the monitoring plans and 
related documents, both on their own and when read in conjunction 
with the regulations, address and adequately disclose how the 
monitoring data may be used." This factual finding is substantially 
supported by the record. ACD's mining application included a 
Mining and Reclamation Plan, which included information and 
examples illustrating how to use and interpret the monitoring data 
to detect mining-related impacts. Specifically, the Mining and 
Reclamation Plan included water quality analysis using Stiff 
diagrams, other graphical techniques specifically used for detection 
of degradation in water quality, analysis of water quantity impacts 
using the Palmer Hydrologic Drought Index, detailed reaction 
chemistry for surface and groundwater, identification of which 
parameters might be expected to change if water adversely inter
acted with the Tropic Shale, and other data analysis tools. This 
evidence convinces us that the Board's findings were "reasonable 
and rational." Associated Gen. Contractors, 2001 UT 112, ~ 21 
(internal quotation marks omitted). Because we cannot conclude 

\ .. continued) 
bound by federal regulatory commentary on this issue. See supra 
~~ 41-42. 
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that the Board's actions were arbitrary or capricious, we affirm the 
Board's conclusion that ACD's hydrologic monitoring plan was 
adequate under the statute. 

CONCLUSION 

~57 The Board acted within its discretion in affirming the 
Division's conclusions that ACD's mining permit application 
satisfied all Qf the statutory and regulatory requirements. We 
therefore affirm the Board's approval of ACD's mining permit. 
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BEFORE THE BOARD OF OIL, GAS & MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

FILED 
OCT 24 2012 

S6CRETARY. BOARD OF 
OIl, GAS & MINING 

IN THE MATTER OF THE REQUEST FOR 
AGENCY ACTION OF UTAH DIVISION OF 
OIL, GAS, AND MINING FOR A 
CESSATION ORDER AND CIVIL 
PENALTIES AGAINST MONTEZUMA 
WELL SERVICE, INC., AND EARL 
MARTINEZ, OWNER AND OPERATOR OF 
THE MONTEZUMA CREEK WASTE 
DISPOSAL FACILITY, SECTION 14, T 40 
SO., R. 22 EAST, SAN JUAN COUNTY, 
UTAH. 

ORDER OF CONTINUANCE 

Docket No. 2009-015 

Cause No. WD-04-2009 

The foregoing Request for Agency Action (RAA) was originally filed by the Division of Oil, 

Gas and Mining, (Division) in July, 2009 seeking a Cessation Order and civil penalties against 

Montezuma Well Service, Inc. (Montezuma) and Earl Martinez individually. The matter was 

continued based on stipulations between the parties uIiiil August 25,2010 when the Board heard 

testimony and approved a Stipulation that contained a plan for continued operation and concurrent 

reclamation of the facilities. The Board then continued the matter until August 24,2011. At the 

2011 August hearing the Board received testimony concerning compliance with the Stipulation from 

the Division and the Respondents and approved continued operations pursuant to the Stipulation as 

amended and continued the matter until August 2012 Board Hearing. 
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In accordance with the August 2011 Order the foregoing matter came on for hearing before 

the Utah Board of Oil, Gas, and Mining ("Board) on August 22, 2012. The Board heard testimony 

from Bart Kettle, Lisha Cordova, and Brad Hill on behalf of the Division, and from Earl Martinez 

and Eugene Garritto on behalf of Montezuma and Earl Martinez. The Division was represented by 

Steve Alder, Assistant Attorney General. Earl Martinez appeared for himself and for Montezuma 

Well Services, Inc. having agreed to proceed without being represented by counsel. 

Board members Ruland J. Gill, Jr., Chairman Pro Tern, Chris D. Hansen, Carl F. Kendell, 

Jean Semborski, and Kelly L. Payne were present. 

Now Therefore, upon the motion of the Division, based on the testimony and evidence 

presented, and being fully advised the Board Orders: (1) that operations are to continue in 

compliance with the terms of the Stipulation as amended and any further modifications as approved 

by the Division; (2) the hearing ofthe Division's Request for Agency Action shall be continued 

until the August 2013 Board hearing at which time parties are to report to the Board on the progress 

made to provide additional bonding, to clean-up the existing operations and bring it compliance with 

the existing regulations; and (3) provided that in the event of the failure of the parties to abide by the 

terms of the Stipulation the matter may be scheduled for evidentiary hearing of the RAA at any time 

upon 15 days prior notice. 

DATED this 2?8day of October, 2012. 

IL, GAS AND MINING 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing ORDER TO CONTINUE 
HEARING, for Docket No. 2009-015, Cause No. WD-04-2009 to be mailed with postage prepaid to 
the address shown and emailed.this 1f0-day of October 2012, to the following: 

Earl Martinez 
Personally and as President 
Montezuma Well Service, Inc. 
P.O. Box 540 
Montezuma Creek, UT 84534 

Eugene Chief 
Montezuma Well Service, Inc. 
P.O. Box 540 
Montezuma Creek, UT 84534 

Sonja F. Wallace 
Environmental Compliance Manager 
Utah School and Institutional Trust Lands 
Administration (SITLA) 
675 East 500 South 
Salt Lake City, UT 84102 
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Kurt Higgens 
Trust Lands Resource Specialist 
Utah School and Institutional Trust Lands 
Administration (SITLA) 
675 East 500 South 
Salt Lake City, UT 84102 

Michael S. Johnson 
Assistant Attorney Generals 
Counsel for the Utah Board of Oil, Gas, and 
Mining (hand-delivered) 



BEFORE THE BOARD OF OIL, GAS & MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

F I LED 
OCT 3 1 2012 

SSCAETARY, BOARD OF 
OIL, QAS I MININCI 

NOTICE OF AGENCY ACTION FOR AN 
ORDER REQUIRING MARION ENERGY 
TO PLUG AND RECLAIM WELLS; OR 
FORFEIT SURETY BOND AND 
AUTHORIZE THE DIVISION TO PLUG 
AND RECLAIM WELLS LOCATED IN 
TOWNSHIPS 13 AND 14 SOUTH, RANGE 7 
EAST, CARBON COUNTY, UTAH; AND AN 
ORDER REQUIRING MARION ENERGY 
TO IMMEDIATEL Y COMPLY WITH THE 
NOTICE OF VIOLATION FOR THE WELLS 
LOCATED IN TOWNSHIPS 12, 13, AND 14 
SOUTH, RANGES 7 AND 10 EAST, 
CARBON COUNTY, UTAH. 

SUPPLEMENTAL ORDER 

Docket No. 2011-018 

Cause No. 250-02 

The above-captioned matter came before the Board on October 24,2013 in response to the 

motion of Respondent Marion Energy for an expedited hearing on its Request For Authorization To 

Immediately Re-Enter, Test and Produce The Oman 2-20 Well filed on October 22,2012 (the 

"Request"). Pursuant to the Request, Marion seeks modification ofthe Board's September 10, 2012 

Findings of Fact, Conclusions of Law and Order (the "Order") forfeiting Marion's existing bond and 

directing the Division to plug and abandon certain wells (including the Oman 2-20). Marion 

requests that the Order be modified to suspend the directive that the Division plug the Oman 2-20 

well, and to permit Marion to immediately re-enter, test and produce the well for the purpose of 

complying with a BLM deadline and preventing termination of the Clear Creek Unit. See Request at 

1-2 and 4. 
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The Board, having considered Marion's Request and having heard testimony and oral 

argument from the parties at its October 24,2012 hearing, rules as follows: 

1. Implementation of the Order as to the Oman 2-20 well will be delayed until June 26, 

2013 (the date ofthe Board's regularly-scheduled June 2013 hearing), and Marion will be permitted 

to immediately re-enter, test and produce the Oman 2-20 well, provided that: 

a. Marion deposit with the Division $30,000.00 in cash by 5:00 p.m. on Monday, 

October 29,2012, to be added to the forfeited reclamation funds already held by the Division as 

discussed more fully in the Order; 

b. Marion shall have until the Board's June 26, 2013 hearing date to show cause 

why the Order should not be implemented as to the Oman 2-20 well; 

c. Marion shall perform mechanical integrity tests, and demonstrate mechanical 

integrity to the Division, with respect to: 

(i) the water injection well prior to using such well; and 

(ii) the water disposal line between the Oman 2-20 well and the water 

disposal well prior to using such water disposal line. 

The above modifications to the Order were announced orally at the Board's October 24,2012 

hearing, and Marion indicated it agreed to such terms being placed on its right to immediately re

enter the Oman 2-20 well. 

2. The Board has considered and decided this matter as a formal adjudication, pursuant 

to the Utah Administrative Procedures Act, Utah Code Ann. §§ 63G-4-204 through 208, and of the 

Rules of Practice and Procedure before the Board of Oil, Gas and Mining, Utah Admin. Code R641. 
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3. This Order is based exclusively upon evidence of record in this proceeding or on facts 

officially noted, and constitutes the signed written order stating the Board's decision and the reasons 

for the decision, as required by the Utah Administrative Procedures Act, Utah Code Ann. § 63G-4-

208, and the Rules of Practice and Procedure before the Board of Oil, Gas and Mining, Utah Admin. 

Code R641-1 09; and constitutes a final agency action as defined in the Utah Administrative 

Procedures Act and Board rules. 

4. Notice of Right of Judicial Review by the Supreme Court of the State of Utah. 

As required by Utah Code Ann. § 63-G-4-208(e) through (g), the Board hereby notifies all parties to 

this proceeding that they have the right to seek judicial review of this Order by filing an appeal with 

the Supreme Court of the State of Utah within 30 days after the date this Order is entered. Utah 

Code Ann. § 63G-4-401(3)(a) and 403. 

5. Notice of Right to Petition for Reconsideration. As an alternative, but not as a 

prerequisite to judicial review, the Board hereby notifies all parties to this proceeding that they may 

apply for reconsideration of this Order. Utah Code Ann. § 63G-4-302. The Utah Administrative 

Procedures Act provides: 

(1) (a) Within 20 days after the date that an order is issued for which 
review by the agency or by a superior agency under Section 63-46b-
12 is unavailable, and if the order would otherwise constitute final 
agency action, any party may file a written request for reconsideration 
with the agency, stating the specific grounds upon which relief is 
requested. 
(b) Unless otherwise provided by statute, the filing of the request is not 
a prerequisite for seeking judicial review of the order. 
(2) The request for reconsideration shall be filed with the agency and 
one copy shall be sent by mail to each party by the person making the 
request. 
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(3)(a) The agency head, or a person designated for that purpose, shall 
issue a written order granting the request or denying the request. 
(b) If the agency head or the person designated for that purpose does 
not issue an order within 20 days after the filing of the request, the 
request for reconsideration shall be considered to be denied. Id. 

The Rilles of Practice and Procedure before the Board of Oil, Gas and Mining entitled 

"Rehearing and Modification of Existing Orders" state: 

Any person affected by a final order or decision of the Board may file 
a petition for rehearing. Unless otherwise provided, a petition for 
rehearing must be filed no later than the 10th day of the month 
following the date of signing of the final order or decision for which 
the rehearing is sought. A copy of such petition will be served on each 
other party to the proceeding no later than the 15th day of that month. 
Utah Admin. Code R641-11 0-1 00. 

The Board hereby rilles that should there be any conflict between the deadlines provided in 

the Utah Administrative Procedures Act and the Rules of Practice and Procedure before the Board of 

Oil, Gas and Mining, the later of the two deadlines shall be available to any party moving to rehear 

this matter. If the Board later denies a timely petition for rehearing, the aggrieved party may seek 

judicial review of the order by perfecting an appeal with the Utah Supreme Court within 30 days 

thereafter. 

6. The Board retains exclusive and continuing jurisdiction of all matters covered by this 

Order and of all parties affected thereby; and specifically, the Board retains and reserves exclusive 

and continuing jurisdiction to make further orders as appropriate and authorized by statute and 

applicable regulations. 

7. The Chairman's signature on a facsimile copy of this Order shall be deemed the 
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equivalent of a signed original for all purposes. 

Z,6-f1-"7 .' 
DATED this __ cta'y of October, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS, AND MINING 

CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy ofthe foregoing SUPPLEMENTAL 
ORDER for Docket No. 2011-018, Cause No. 250-02 to be mailed with postage prepaid to the 
addresses shown, and emailed to the email addresses shown, tillS _ ,_ day of:.oe~bet 2012, to th 
following: AlN~J,,,-

Michael Malmquist 
Parsons Behle & Latimer 
Attorneys for Marion Energy 
20 I South Main Street, Suite 1800 
Salt Lake City, Utah 84111 
MMalmquist@parsonsbehle.com - eW\~Ie4 0,*· ~'-I ~I~ 

Steve Alder, Assistant Attorney General 
Utah Attorney General's Office 
1594 W. North Temple, Suite 300 
Salt Lake City, Utah 84116 
stevealder@utah.gov ..:. e~'It:AJ. oc;r. ~I .:il.O/~ 

U.S. Specialty Insurance Company 
13403 Northwest Freeway 
Houston, Texas 77040 
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Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH AITORNEY GENERAL 

F I LED 
NOV '1-3 2012 

SSCRETARY, BOARD OF 
OIL, GAS! MINING 

Counsel for the Division of Oil, Gas, and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7247 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

00000 
IN THE MATIER OF THE PETITION 
BY THE DMSION OF OIL, GAS AND 
MINING FOR AN ORDER: 

(1) CONFIRMING THE 
WITHDRAWAL OF THE 
NOTICE OF llITENTION TO 
COMMENCE SMALL MINING 
OPERA nON S/027/0 Ill; 

(2) TO FORFEIT THE CERTIFICATE 
OF DEPOSIT NO. 3887 FROM 
NEVADA STATE BANK, TO 
DlRECT THE DIVISION TO 
COMPLETE RECLAMA nON; 

(3) TO INITIATE A CIVIL SUIT 
AGAINST NEVADA STATE 
BANK AND ALAN NEWMAN 
TO RECOVER COSTS OF 
RECLAMATION; AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAIM THE LANDS AT N1/2 
OF NE1I4, OF SWI14, S31, T19S, 
R18W SLB&M MILLARD 
COUNTY, UTAH. 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW, AND 
ORDER 

DOCKET NO.: 2012-022 
CAUSE NO.: S/027/0 III 

00000 

This Cause came on for hearing before the Utah Board of Oil, Gas and Mining 

(the "Board") on Wednesday, July 22, 2012 at approximately 10:00 a.m., in the 
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Auditorium of the Utah Department of Natural Resources Building in Salt Lake City, 

Utah. The following Board members were present and participated at the hearing: 

Chairman Pro Tern Ruland J. Gill, Jr., Jean Semborski, Kelly L. Payne, Chris D. Hansen 

and Carl F. Kendell. Board members Chairman James T. Jensen and Jake Y. Harouny 

were unable to attend and participate. The Board was represented by Michael S. 

Johnson, Esq., Assistant Attorney General. 

Testifying on behalf of Petitioner Utah Division of Oil, Gas and Mining (the 

"Division") were Tom Munson - Mining Reclamation Specialist and Peter Brinton

Mining Reclamation Specialist. Cameron Johnson, Esq., appeared as the attorney for the 

Division. Both Mr. Munson and Mr. Brinton were admitted as expert witnesses on 

geological and mining matters. Mr. Munson's testimony focused on the initial permitting 

ofthe New 6 quarry and his opinions as to why the operator's activities constituted 

mining under both Utah Code Ann. § 40-8-4(14) and Utah Admin. Code R647-1-106. 

Mr. Brinton testified to the current conditions of the quarry and the recent inspections 

conducted by the Division. He also testified as to what constitutes "bedrock" and why 

Mr. Newman's activities at the New 6 quarry were considered mining by the Division. 

Mr. Johnson presented argument concerning whether Mr. Newman was outside of the 

Division's regulatory authority. 

Alan Newman dba Grandstone, operator of the New 6 quarry, was represented by 

Earl D. Tanner, Esq. Mr. Newman testified as to the type of stone he was removing from 

the quarry, how he removed it and what purposes he used it for. Mr. Newman also 

described his interactions with both the Division and the Bureau of Land Management. 

Counsel for Newman presented two arguments in his client's defense. First, it was 
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argued that the activity occurring at the New 6 site did not constitute "mining operations" 

as defined in either Utah Code Ann. § 40-8-4( 14) or Utah Admin. Code R64 7 -1-106 and 

that the Division could not regulate the removal of rock aggregate under the Utah Mined 

Land Reclamation Act (Utah Code Ann. § 40-8-et seq.). Second, Newman's counsel 

argued that because his client was paying the BLM by the ton for the extracted minerals, 

the Division's regulatory authority was pre-empted by the Federal Materials Act (30 

U.S.C. § 601 et seq.). 

The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following findings of fact, conclusions of law and order in this Cause. 

FINDINGS OF FACT 

1. On October 6, 2006, CD # 3887 was issued as a reclamation surety for 

$12,000 by Great Basin Bank in Elko, Nevada. This CD was subsequently transferred 

to Nevada State Bank ("Bank") on April 17, 2009. 

2. On October 10, 2006 a Small Mine Reclamation Contract was executed by 

Alan Newman dba Grandstone ("Respondent" or "operator") and the New 6 was 

formally operational after the Division approved the Notice of Intention ("NOr') 

S/027/0111 and accepted the reclamation surety CD. 

3. On January 22, 2007 a permit to commence small mining operations was 

issued to Respondent. 

4. On April 22, 2009, the Division received an order determining debtor 

compliance with the filing requirements of 11 U.S.C. § 521(a)(1) from the United 

States Bankruptcy Court, District of Nevada ("Bankruptcy Court") in relation to 
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Respondent's personal bankruptcy. 

5. On April 29, 2009, an inquiry was sent by Assistant Attorney General, 

Steven Alder, on behalf of the Division to Mr. William H. Harrison, Esq. Of the 

Sparks (NV) Legal Clinic and Ms. Marianne Eardley, Respondent's Chapter 7 Trustee, 

seeking the CD to begin reclamation work. They responded on August 13, 2009 to the 

inquiry by affirming that there would be no claim against the bond by the bankruptcy 

estate. 

6. On April 7, 2010 the Bankruptcy court granted Respondent and his wife a 

discharge. 

7. During a routine site inspection on June 10,2010, the Division determined 

that Respondent is delinquent in permit fees for 2007 and 2009 and that an increased 

surety is required to reflect the increased size of the New 6 site, which has grown 

beyond the original 3 acres. The Division informs Respondent that the new estimated 

surety amount is $20,600. 

8. On August 24,2010 the Division sent Respondent a letter informing him 

that the NO! for the New 6 was withdrawn due to his failure to either increase the 

surety amount or begin the reclamation procedures identified in previous 

communications. 

9. During the preparation of the Division's NOAA, the Division learned that 

the CD had been released by the Nevada State Bank ("Bank") to the Respondent on 

October 21,2011 in Tonopah, Nevada. 

10. Counsel for the Division wrote a demand letter to the Bank informing 

them of their violation of the CD's terms and seeking reimbursement on May 17, 
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2012. 

11. Subsequent to the filing of the NOAA, the Bank: submitted to the Division 

the amount of$12,000.00 and the Division agreed that it would not seek further relief 

against the Bank: in this action. 

12. At the Board hearing on August 29,2012, photographic evidence was 

submitted, as Exhibits I5-A, B, and C, by the Division that showed the operator's efforts 

to mine material from beneath the surface and in a bedrock formation. 

13. The operator's actions met the statutory and regulatory definitions of 

"mining operations." 

CONCLUSIONS OF LAW 

1. Under Utah Code Ann. § 40-8-13, an operator is required to have a NOI 

before it can begin any mining operations at a site. 

2. An operator's NOI may be withdrawn if the operator "substantially fails to 

perform reclamation" or "fails to provide and maintain surety as required" in accordance 

with Utah Code Ann. § 40-8-16(2Xa) and(b). 

3. An operator is required to reclaim mine site in accordance with the 

Divisions' requirements and the requirements of Utah Admin. Code R647-4-111. 

4. Under Utah Code Ann. § 40-8-4(14), "mining operation" is defined as 

"activities conducted on the surface of the land for the exploration for, development of, or 

extraction of a mineral deposit, including, but not limited to, surface mining and the 

surface effects of underground and in situ mining, on-site transportation, concentrating, 

milling, evaporation, and other primary processing. " 
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5. Under Utah Admin Code R647-1-106, the definition of "mining 

operation" mirrors the statutory language under Utah Code Ann. § 40-8-4(14). 

6. In Cal. Coastal Comm'n v. Granite Rock Co., 480 U.S. 572 (1987), the 

United State Supreme Court held that state environmental laws seeking to regulate an 

activity on federal land are presumptively valid unless there is a specific federal law pre

empting the state's regulation. In Granite Rock, the Court found that nothing in the 

federal General Mining Law of 1872 (30 U.S.C. §§ 20-42) preempted a state's ability to 

impose additional or complementary environmental regulations. 

7. As applied to the facts of this case, the Board finds that there is no express 

or implied language of preemption within the Materials Act (30 US.c. § 601 et seq.) or 

other applicable federal statute or regulation. 

ORDER 

Based upon the Request, testimony, and evidence submitted, and the findings of 

fact and conclusions of law stated above, the Board hereby orders: 

I. The Request in this cause is granted. 

2. The operator of the New 6 Quarry was engaged in mining activity under 

Utah Code Ann. § 40-8-et seq. and Utah Admin Code R647-1-106 and is therefore 

subject to the authority of this Board and the laws of the State of Utah governing mining 

and reclamation. 

3. NOI S/027/0111 for the New 6 Quarry located at the NYl ofNE v.., ofSW 

v.., S31, TI9S, RI8W SLB&M Millard County, Utah is formally withdrawn. 
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4. Certificate of Deposit No. 3887 is forfeited and the Division is directed to 

complete the necessary reclamation work at the New 6 site using the funds forfeited for 

that purpose. 

S. The Division is authorized to begin reclamation work at the New 6 site 

located at the NY2 ofNE v., ofSW v., S31, TI9S, R18W SLB&M Millard County, Utah .. 

6. Notice re: Right to Seek Judicial Review by the Utah Supreme Court or to 

Request Board Reconsideration: As required by Utah Code Ann. § 63G-4-208( e) - (g), 

the Board hereby notifies all parties in interest that they have the right to seek judicial 

review of this final Board Order in this formal adjudication by filing a timely appeal with 

the Utah Supreme Court within 30 days after the date that this Order is issued. Utah 

Code Ann. §§ 63G-4-401(3)(a) and 403. As an alternative to seeking immediate judicial 

review, and not as a prerequisite to seeking judicial review, the Board also hereby notifies 

parties that they may elect to request that the Board reconsider this Order, which 

constitutes a final agency action of the Board. Utah Code Ann. § 63G-4-302, entitled, 

"Agency Review - Reconsideration," states: 

(1)(a) Within 20 days after the date that an order is issued for which 

review by the agency or by a superior agency under Section 630-

4-301 is unavailable, and if the order would otherwise constitute 

final agency action, any party may file a written request for 

reconsideration with the agency, stating the specific grounds upon 

which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is 

not a prerequisite for seeking judicial review ofthe order. 
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(2) The request for reconsideration shall be filed with the agency and 

one copy shall be mailed to each party by the person making the 

request. 

(3)(a) The agency head, or a person designated for that purpose, shall 

issue a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does 

not issue an order within 20 days after the filing of the request, the 

request for reconsideration shall be considered to be denied. 

ld The Board also hereby notifies the parties that Utah Admin. Code Rule R641-

110-100, which is part of a group of Board rules entitled, "Rehearing and Modification of 

Existing Orders," states: 

Any person affected by a final order or decision of the Board may file 

a petition for rehearing. Unless otherwise provided, a petition for rehearing 

must be filed no later than the lOth day of the month following the date of 

signing of the final order or decision for which the rehearing is sought. A copy 

of such petition will be served on each other party to the proceeding no later 

than the 15th day of that month. 

ld See Utah Admin. Code Rule R641-11 0-200 for the required contents of a 

petition for Rehearing. If there is any conflict between the deadline in Utah Code Ann. § 

63G-4-302 and the deadline in Utah Admin. Code R641-110-100 for moving to rehear 

this matter, the Board hereby rules that the later of the two deadlines shall be available to 

any party moving to rehear this matter. If the Board later denies a timely petition for 

rehearing, the party may still seek judicial review of the Order by perfecting a timely 

appeal with the Utah Supreme Court within 30 days thereafter. 
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7. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this cause, except to the extent said jurisdiction may be divested by the 

filing of a timely appeal to seek judicial review of this order by the Utah Supreme Court. 

DATED this J 3 tt, day of November, 2012 

STAlE OF UTAH BOARD 
OF OIL, GA MINING 
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CERTIFICATE OF MAILING 

I here by certify that I caused a true and correct copy of the forgoing Findings of Fact, 
Conclusions of Law, and Order to be personally served or mailed first class mail, postage 
prepaid, the J '=t 1b day of November, 2012, to: 

MARK MILLER 
11949 IDDDEN CANYON LANE 
SANDY. UTAH 84092 

CAMERON JOHNSON 
ASSISTANT ATTORNEY GENERAL 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF OIL. GAS & MINING 
1594 WEST NORTH TEMPLE, SUITE #300 
SALT LAKE CITY, UTAH 84114 
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F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

OCT 31 2012 
SCCRETARY, BOARD OF 

OIL, GAS l MINING 

IN THE MATTER OF THE 
APPLICATION OF NEW WATER 
FINANCIAL, LLC FOR 
ADMINISTRATIVE APPROVAL OF 
THE HARLEY DOME I-X SWD WELL 
LOCATED IN SECTION 10, 
TOWNSHIP 19 SOUTH, RANGE 25 
EAST, S.L.M., GRAND COUNTY, 
UT AH, AS A CLASS II INJECTION 
WELL 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW, AND 

REMAND ORDER 

Docket No. 2012-28 
Cause No. 279-01 

This Cause came on regularly for hearing before the Utah Board of Oil, Gas and 

Mining (the "Board") on Wednesday, October 24,2012, at the hour of9:00 a.m. in the Colorado 

Room of Red Cliffs Lodge, Mile Post 14 Highway 128, Moab, Utah. The following Board 

members were present and participated in the hearing: James T. Jensen, Chairman, Ruland 1. Gill, 

Jr., Kelly L. Payne, Chris Hansen, and Carl Kendell. John R. Baza, Director, and John Rogers, 

Associate Director-Oil and Gas, were present for the Utah Division of Oil, Gas and Mining (the 

"Division"). The Board was represented by Michael S. Johnson, Assistant Attorney General. 

The petitioner, New Water Financial, LLC ("New Water"), was represented by 

Thomas W. Clawson of Van Cott, Bagley, Cornwall & McCarthy. The Division was represented by 

Steven F. Adler, Assistant Attorney General. Respondent Living Rivers was represented by Patrick 

A. Shea. No other persons or parties appeared at or participated in the hearing. 

At the hearing and based on the Stipulation between New Water and Living Rivers 

filed in this Cause, Living Rivers made an oral motion to withdraw its Objection to New Water's 

Request for Agency Action. Also at the hearing and based on the Stipulation and Living Rivers' 



motion, New Water made an oral motion for the Board to remand this Cause to the Division for its 

administrative review and approval of New Water's Application for the Harley Dome #I-X SWD 

Well as a Class II injection well (the "Subject Well"). The Board granted both motions. 

The Board, having fully considered New Water's and Living Rivers' motions, being 

fully advised, and good cause appearing, hereby makes the following findings of fact, conclusions 

of law, and order: 

FINDINGS OF FACT 

1. New Water filed its Request for Agency Action (the "Request") in this 

Cause on August 8, 2012. The Request was scheduled to be heard by the Board at its regularly 

scheduled September 26, 2012 hearing. Concurrently with the Request, New Water also filed its 

Motion to Convert Informal Adjudicative Proceeding (the "Motion to Convert"). 

2. The Presiding Officer in the informal adjudicative proceeding granted New 

Water's Motion to Convert by that certain Order Converting Informal Adjudicative Proceeding 

issued September 10, 2012. 

3. Notices of the time, place, and purposes of the Board's regularly scheduled 

September 26,2012 hearing were mailed to all interested parties by first-class mail, postage prepaid, 

and were duly published in the Salt Lake Tribune, Deseret News, and the Moab Times Independent 

pursuant to the requirements of Rules R641-106-IOO and R649-5-3(2), Utah Administrative Code 

(U.A.C.). Copies of the Request were mailed or emailed by New Water to all interested parties 

pursuant to Rule R641-104-135, UA.C. 

4. On September 10,2012, Living Rivers filed its Objection to Granting the 

Application of New Water Financial, LLC for the Administrative Approval of the Harley Dome I

X SWD Well Located in Section 10, Township 19 South, Range 25 East, S.L.M., Grand County, 
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Utah, as a Class II Injection Well (the "Objection"). Living Rivers' Objection was the only 

response to the Request that was filed in this Cause. 

5. On September 19,2012, New Water filed a Motion to Continue Hearing (the 

"Motion to Continue"), which sought to continue the hearing in this Cause from the September 26, 

2012 hearing to the Board's October 24,2012 regularly scheduled hearing. The Motion to Continue 

was mailed to all of the interested parties. Living Rivers did not oppose the Motion to Continue. 

New Water's Motion to Continue was granted by the Board's Order Continuing Hearing issued on 

September 26,2012, which also was mailed to all of the interested parties. Notice of the Board's 

October 24,2012 hearing was duly published in the Salt Lake Tribune, Deseret News, and Moab 

Times Independent newspapers. 

6. On October 18,2012, New Water and Living Rivers filed their joint 

Stipulation, wherein those parties agreed that the Board could include in its order regarding the 

Subject Well certain conditions as specified in paragraph 4 of the Stipulation. 

7. At the October 24,2012 hearing, Living Rivers moved the Board for leave to 

withdraw its Objection based on the parties' Stipulation (the "Motion to Withdraw Objection") and 

New Water moved the Board to enter an order remanding this Cause to the Division for its 

administrative review and approval and that such an order should contain the conditional provisions 

agreed to by New Water and Living Rivers as stated in the Stipulation (the "Motion to Remand"). 

8. After deliberating, the Board voted to grant Living Rivers' Motion to 

Withdraw Objection and New Water's Motion to Remand. 

CONCLUSIONS OF LAW 

1. Due and regular notice of the time, place, and purposes of the Board's 

regularly scheduled September 26,2012 and October 24,2012 hearings was given to all interested 
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parties in the form and manner and within the time required by law and the rules and regulations of 

the Board. Due and regular notice of the filing of the Request was given to all interested parties in 

the form and manner required by law and the rules and regulations of the Board. 

2. The Board has exclusive jurisdiction of the parties and subject matter of the 

Request, and has the power and authority to make and issue the order herein set forth pursuant to 

Sections 40-6-5(5)(a) and 63G-4-202(3) of the Utah Code Annotated and Rules R649-5-l and 

R649-5-3(4), UA.C. 

3. Good cause appears to grant Living Rivers' Motion to Withdraw Objection 

and New Water's Motion to Remand. 

ORDER 

Based upon New Water's Request for Agency Action and Living Rivers' Motion to 

Withdraw Objection and New Water's Motion to Remand, both made "at the Board's October 24, 

2012 hearing, and the [mdings of fact and conclusions oflaw as stated above, it is therefore ordered 

that: 

1. Living Rivers' Motion to Withdraw Objection and New Water's Motion to 

Remand are granted. 

2. Living Rivers' Objection is hereby withdrawn and this Cause is hereby 

remanded to the Division for its administrative review and approval of New Water's Application for 

Administrative Approval of the Harley Dome I-X SWD Well as a Class II injection well. 

3. Pursuant to New Water's and Living Rivers' agreement as provided in 

paragraph 4 of the Stipulation, the Board hereby adopts herein the following provisions of the 

Stipulation: 
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(a) In the event that the Division approves New Water's UIC 

Application regarding the Subject Well, New Water shall drill a monitoring well to monitor the 

approved injection operations (the "Monitoring Well") at a location and to a depth to be agreed to 

by New Water and Living Rivers. If New Water and Living Rivers cannot reach such an agreement 

within 90 days after sustained injection operations in the Subject Well have commenced, either New 

Water or Living Rivers may petition the Board to set a public hearing regarding such Monitoring 

Well. 

(b) If a Monitoring Well is not drilled within one year after this Order is 

issued and New Water and Living Rivers have not agreed in writing to an extension oftime to drill 

such well, either New Water or Living Rivers may petition the Board to set a public hearing 

regarding such Monitoring Well, and the injection operations in the Subject Well shall be shut in, if 

possible, or reduced to the extent possible without damaging the Subject Well pending the outcome 

ofthe hearing. 

(c) If the hydraulic data obtained from the Subject Well and the 

Monitoring Well indicate that the approved injection operations may significantly affect the 

hydraulic gradient in the Wingate Sandstone between the Subject Well and the Colorado River at 

the position of the Monitoring Well because the gradient at that position is less than 0.001 ftlft 

sloping away from the Colorado River and New Water and Living Rivers cannot agree how to 

modifY the injection operations in a manner consistent with this Order and the Division's 

supervision of the operations to eliminate the impact to the hydraulic gradient, either New Water or 

Living Rivers may petition the Board to set a public hearing regarding the approved injection 

operations, and the injection operations in the Subject Well shall be shut in, if possible, or reduced 
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to the extent possible without damaging the Subject Well pending the outcome of the public 

hearing. 

4. This Findings of Fact, Conclusions of Law, and Remand Order ("Order") is 

based exclusively on the record in the adjudicative proceeding or on facts officially noted, and 

constitutes the signed written order stating the Board's decision and the reasons for the decision, all 

as required by the Utah Administrative Procedures Act, Utah Code Ann. § 63G-4-208 and u.A.c. 

Rule R641-109. 

5. Notice re Right to Request Board Reconsideration : The Board hereby 

notifies all parties in interest that Utah Administrative Code Rule R641-11 0-1 00, which is part of a 

group of Board rules entitled, "Rehearing and Modification of Existing Orders," states: 

Any person affected by a final order or decision of the Board 
may file a petition for rehearing. Unless otherwise provided, 
a petition for rehearing must be filed no later than the 10th 
day of the month following the date of signing of the final 
order or decision for which the rehearing is sought. A copy 
of such petition will be served on each other party to the 
proceeding no later than the 15th day of that month. 

Id. See Utah Administrative Code R641-11 0-200 for the required contents of a petition for 

rehearing. If the Board later denies a timely petition for rehearing, the party may still seek judicial 

review of the Order by perfecting a timely appeal with the Utah Supreme Court within 30 days 

thereafter. 

6. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this Cause, except to the extent said jurisdiction may be divested by the filing of a 

timely appeal to seek judicial review of this Order by the Utah Supreme Court. 
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7. For all purposes, the Chairman's signature on a faxed copy of this Order 

shall be deemed the equivalent o~ a ~ed o~ 
DATED this ~ /A1Jay of~ilm!r, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 

. Jensen, Chainn 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing FINDINGS OF 
FACT, CONCLUSIONS OF LAW, AND REMAND ORDER for Docket No. 2012-028 
Cause No. 279-01 to bemailedwithpostageprepaid.this 1sT day of November, 2012, to the 
following: 

Van Cott, Bagley, Cornwall & McCarthy 
Thomas W. Clawson 
Attorneys for New Water Financial, LLC 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 

New Water Financial, LLC 
c/o Mitch Burroughs 
1716 East Lincoln Avenue, Suite #1 
Fort Collins, CO 80524 

Michael S. Johnson 
Assistant Attorneys General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Fred Donaldson 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Grand County 
Road Department 
125 East Center 
Moab, UT 84532 

United States Bureau of Land Management 
Moab Field Office 
82 East Dogwood 
Moab, UT 84532 
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Federal Highway Administration 
2520 West 4700 South, Suite 9-A 
Salt Lake City, UT 84118-1847 

Enterprise Mid-America Pipeline 
c/o Enterprise Products Partners, L.P. 
PO Box 4324 
Houston, TX 77210-4324 

Utah School and Institutional Trust Lands 
Administration 
675 East 500 South, Suite 500 
Salt Lake City, UT 84102-2818 

Flatirons Resources, LLC 
303 East 17th Avenue, Suite 940 
Denver, CO 80203-1262 

Rockies Standard Oil Co., LLC 
1411 East 840 North 
Orem, UT 84097-5846 

Shiprock Helium, LLC 
P.O. Box 51166 
Amarillo, TX 79159 

Retamco Operating, Inc. 
Attn: Joe Glennon 
P.O. Box 790 
Red Lodge, MT 59068-0790 

Living Rivers 
Attn: John Weisheit 
P.O. Box 466 
Moab, UT 84532 
(john@livingrivers.org) 



Bill Love 
2871 East Bench Road 
Moab, UT 84532 

United States Fish and Wildlife Service 
Attn: Larry Crist 
Utah Field Office 
2369 West Orton Circle, Suite 50 
West Valley City, UT 84119 

Patrick A. Shea 
Patrick A. Shea P.C. 
252 South 1300 East, Suite A 
Salt Lake City, UT 84102 
(pas@Patrickashea.com) 
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Jacque M. Ramos 
J. Ramos Law Firm PLLC 
2709 South Chadwick Street 
Salt Lake City, UT 84106 
(jramos@jramoslawfirm.com) 



Cameron Johnson (13996) 
Steven F. Alder (0033) 
Assistant Attorneys General 
MARK L. SHURTLEFF (4666) 
UTAH ATTORNEY GENERAL 

F I LED 

Counsel for the Division of Oil, Gas, and Mining 
1594 West North Temple, Suite 300 

NOV '13 2012 
S6CRETARY, BOARD OF 

OIL, GAS & MINING 
Salt Lake City, Utah 84116 
Telephone: (801) 538-7247 

BEFORE THE BOARD OF OIL, GAS, AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

IN AND FOR THE STATE OF UTAH 

00000 

IN THE MATTER OF THE PETITION 
BY THE DIVISION OF OIL, GAS AND 
MINING FOR AN ORDER AGAINST 
BLACK SANDS HOLDING COMPANY, 
NEVTAH CAPITAL MANAGEMENT 
INC., AND MR. EDWARD 
PUCCIARELLI : 

(1) CONFIRMING THE 
WITHDRAWAL OF THE 
NOTICES OF INTENTION TO 
COMMENCE SMALL MINING 
OPERATIONS S/047/0081, 
S/047/0082, S/047/0083, 
S/047/0084, S/047/0085, and 
S/04 7 10086; 

(2) TO FORFEIT THE SURETY AND 
CASH BONDS, TO DIRECT THE 
DIVISION TO COMPLETE 
RECLAMATION; 

(3) TO INITIATE A CIVIL SUIT 
AGAINST BLACK SANDS 
HOLDING COMPANY TO 
RECOVER COSTS OF 
RECLAMATION; AND 

(4) TO TAKE ALL OTHER 
ACTIONS NECESSARY TO 
RECLAllvr THE LANDS LEASED 
BY BLACK SANDS IN 
HOLDING COMPANY IN 
UINTAH COUNTY, UTAH. 
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FINDINGS OF FACT, 
CONCLUSIONS OF LAW, AND 
ORDER 

DOCKET NO.: 2012-031 
CAUSE NO.: S/047/0081 - S/047/0086 



00000 

This Cause came on for hearing before the Utah Board of Oil, Gas and Mining 

(the "Board") on Wednesday, September 26,2012 at approximately 1 :30 p.m., in the 

Auditorium ofthe Utah Department of Natural Resources Building in Salt Lake City, 

Utah. The following Board members were present and participated at the hearing: 

Chairman James T. Jensen, Vice-Chairman Ruland J. Gill, Jr., Jean Semborski, Jake Y. 

Harouny, Kelly L. Payne, Chris D. Hansen and Carl F. Kendel. The Board was 

represented by Michael S. Johnson, Esq., Assistant Attorney General. 

Testifying on behalf of Petitioner Utah Division of Oil, Gas and Mining (the 

"Division") were Paul Baker - Mineral Program Supervisor and William Stokes -

Minerals Resource Specialist for the School Trust Lands Administration ("SITLA"). 

Cameron Johnson, Esq., appeared as the attorney for the Division. Mr. Baker's testimony 

explained what actions the Division had taken before filing the Notice of Agency Action 

seeking the withdrawal of Black Sands Holding Co.'s ("Black Sands") NOIs and what 

outstanding reclamation work remained at the site. Mr. Stokes explained SITLA's prior 

involvement with Black Sands as the lessor of the six sites, that the Black Sands leases 

were expired, and that SITLA wished to see the lands reclaimed. 

Black Sands and Mr. Edward Pucciarelli did not respond to the NOAA and were 

not represented at the hearing by counsel. Nevtah Capital Management, Inc. was 

represented by Steven R. Skirvin, Esq. 

The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following [mdings offact, conclusions of law and order in this Cause. 
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FINDINGS OF FACT 

1. The six Black 8ands Nor's addressed in the Division's NOAA cover 

lands leased separately from SITLA and described as follows: 

a. S/047/0081 (<<Site 1") located in SWII4 of SW1I4 of SI4, T4S, 

R20E and NW1I4 ofNW1I4 ofS23, T4S, R20E in Uintah County, Utah. 

b. S/047/0082 ("Site 2") located in SWII4 of SE1I4 of S4, T5S, 

R21E in Uintah County, Utah. 

c. S/047/0083 ("Site 3") located in NE1I4 of SE1I4 of 832, T5S, 

R22E in Uintah County, Utah. 

d. S/047/0084 ("Site 4") located in SWII4 ofNW1I4 of S6, T68, 

R22E in Uintah County, Utah. 

e. S/047/0085 ("Site 5") located in W1I2 ofE1I2, S36, T4S, R20E 

in Uintah County, Utah. 

f. S/047/0086 ("Site 6") located in 81, T5S, R20E; S2, TSS, R20E; 

and 812, TSS, R20E in Uintah County, Utah. 

2. The Utah Division of Oil, Gas and Mining approved the six separate 

Notices of Intention to Commence Mining Operations ("NO I") submitted and 

executed by Frank GIinton, President for Black Sands on the following dates: 

a. On May 25, 2006 Site 1's NOr was approved. 

h. On April 3, 2006 Site 2's NOr was approved. 

c. On April 11, 2006 Site 3's NO! was approved. 

d. On Apri118, 2006 Site 4's NO! was approved. 

e. On May 31, 2006 Site 5's NOr was approved. 
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f. On May 12, 2006 Site 6's NOI was approved. 

3. The Division and Black Sands fmalized reclamation contracts, which were 

signed and submitted by Frank Glinton of Black Sands, for the each of the six sites on 

the following dates: 

a. On May 9, 2006 Site l's reclamation contract was signed by 

Division Director John Baza. 

b. On May 26,2006 Site 2's reclamation contract was signed by 

Division Director John Baza. 

c. On May 11,2006 Site 3's reclamation contract was signed by 

Division Director John Baza. 

d. On May 18,2006 Site 4's reclamation contract was signed by 

Division Director John Baza. 

e. On May 26,2006 Site 5's reclamation contract was signed by 

Division Director John Baza. 

f. On May 26,2006 Site 6's reclamation contract was signed by 

Division Director John Baza. 

4. Each of the NOIs required Black Sands to submit as surety either cash or a 

surety bond for the amount of$18,600. Cash bonds were given for each site and 

deposited in the state's account with Zions Bank, account # 8911939. The total amount 

of surety money held by the Division is $111,600. 

5. On July 10, 2007 Nevtah Capital Management's corporate status expired 

in Utah and has not been renewed since. The NOI listed Nevtah as the owner of the 

minerals leased by Black Sands. No other relationship between Black Sands and Nevtah 
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is known. 

6. On November 1, 2007 the Division sent a letter to Black Sands infonning 

the company about the need to amend its NOI to reflect changes in access to each site. 

Black Sands lost its original rights of entry when its leases with SITLA were 

discontinued. The letter also asked Black Sands to remove containers from Site 5 by 

November 23,2007. 

7. In June, 2008 Black Sands submitted applications for the release of 

responsibility and the bonding of each site to the Division. Individual letters were 

received for Sites, 1-5 on June 6, 2008 and Site 6 on June 3, 2008. 

8. In September 9,2008 the Division rejected Black Sands' applications for 

Sites 1,2,3, and 5 due to insufficient reclamation work, funds, and outstanding permit 

fees. 

9. The release application for Site 4 and 6 were denied for the same reasons 

on September 22, 2008. 

10. On May 6, 2009 Black Sands corporate status expired in Utah and it has 

not been renewed since then. On October 20, 2009 the Division received a notice 

identifying the future contact for Black Sands as Edward Pucciarelli of Aurora, CO. 

Subsequent correspondence between the Division and Black Sands has been with Mr. 

Pucciarelli. The Division included Mr. Pucciarelli as a named Respondent in its NOAA. 

11. On the May 6, 2009 Black Sands delivered a check for $900 to the 

Division as payment for the past due permit fees. 

12. On June 23, 2009 the Division informed Black Sands that its surety for 

each site was being escalated from $18,600 to $25,200. The Division asked Black Sands 
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to post the additional monies by August 25,2009. 

13. On October 28,2009 the Division withdrew Black Sands' six Nors based 

on the company's continued failure to pay the permit fees and escalate the surety bonds 

for each site. The Division further infonned Black Sands that reclamation needed to be 

completed by November 30, 2009. 

14. On November 24,2009 the check for $900 bounced. 

15. On June 22,2010 the Division sent Black Sands and Mr. Pucciarelli a 

letter informing the company of overdue permit fees, which was the last formal 

communication to Black Sands made by the Division. 

16. On August 10,2012 the Division filed a NOAA seeking the formal 

withdrawal of Black Sands' six Nors and the forfeiture of all six reclamation bonds. 

17. No response was filed by any of the named parties. 

18. At the September 26, 2016 hearing the Board dismissed Nevtah as a party 

to this matter after determining that Nevtah was not an operator for any of the sites. The 

Board also dismissed Edward Pucciarelli. 

19. The Board also terminated the rights and interests of Black Sands Holding 

Company. 

CONCLUSIONS OF LAW 

1. Under Utah Code Ann. § 40-8-13, an operator is required to have a NOr 

before it can begin any mining operations at a site. 

2. An operator's NOr may be withdrawn if the operator "substantially fails to 

perform reclamation" or "fails to provide and maintain surety as required" in accordance 

with Utah Code Ann. § 40-8-16(2)(a) and(b). 
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3. An operator is required to reclaim mine site in accordance with the 

Divisions' requirements and the requirements of Utah Admin. Code R647-4-111. 

4. If an operator fails to conduct reclamation, the Board may, after notice and 

hearing, order that the "the costs and expenses of reclamation, together with costs of 

recollection including attorney's fees be recovered in a civil action brought by the 

attorney general against the operator in any appropriate court" under Utah Admin. Rule 

R647-3-112(2). 

5. Under Utah Code Ann. § 40-8-9. 1 (3)(a) "a civil penalty assessed by the 

division shall be final only after the person charged with a violation described under 

Subsection (1) has been given an opportunity for public hearing." 

6. Under Utah Code Ann. § 40-8-9.1 (3 )(b) "if a public hearing is held, the 

board shall make findings of facts and shall issue a written decision as to the occurrence 

of the violation and the amount of the penalty which is warranted, incorporating, when 

appropriate, an order requiring the order to be paid." 

7. Under Utah Code Ann. § 40-8-9.1(4) "[c]ivil penalties owed under this 

chapter may be recovered in a civil action brought by the attorney general of Utah at the 

request of the board in any appropriate district court ofthe state." 

ORDER 

Based upon the Request, testimony, and evidence submitted, and the findings of 

fact and conclusions of law stated above, the Board hereby orders: 

1. The Request in this cause is granted. 

2. NOIs S/047/0081-0086 for the six Black Sands sites as described in 

Paragraph 1 of the Findings of Fact in this order are formally withdrawn. 
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3. The cash bonds associated with each of the six sites are forfeited and the 

Division is directed to complete the necessary reclamation work at the Black Sands sites 

using the forfeited funds for that purpose. 

4. The Division is authorized to begin reclamation work at the Black Sands 

sites described in Paragraph 1 of the Findings of Fact section in this order. 

5. The Division is authorized to seek the repayment of all reclamation costs 

from Black Sands as well as any other additional costs and attorney's fees associated with 

this matter. 

6. Nevtah Capital Management Inc. and Mr. Edward Pucciarelli are 

dismissed from this action. 

7. Notice re: Right to Seek Judicial Review by the Utah Supreme Court or to 

Request Board Reconsideration: As required by Utah Code Ann. § 63G-4-208(e) - (g), 

the Board hereby notifies all parties in interest that they have the right to seek judicial 

review of this fmal Board Order in this formal adjudication by filing a timely appeal with 

the Utah Supreme Court within 30 days after the date that this Order is issued. Utah 

Code Ann. §§ 63G-4-401(3)(a) and 403. As an alternative to seeking immediate judicial 

review, and not as a prerequisite to seeking judicial review, the Board also hereby notifies 

parties that they may elect to request that the Board reconsider this Order, which 

constitutes a final agency action of the Board. Utah Code Ann. § 63G-4-302, entitled, 

"Agency Review - Reconsideration," states: 

(l)(a) Within 20 days after the date that an order is issued for which 

review by the agency or by a superior agency under Section 63G-

4-301 is unavailable, and if the order would otherwise constitute 

[mal agency action, any party may fIle a written request for 
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reconsideration with the agency, stating the specific grounds upon 

which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is 

not a prerequisite for seeking judicial review of the order. 

(2) The request for reconsideration shall be filed with the agency and 

one copy shall be mailed to each party by the person making the 

request. 

(3)(a) The agency head, or a person designated for that purpose, shall 

issue a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does 

not issue an order within 20 days after the filing of the request, the 

request for reconsideration shall be considered to be denied. 

Id The Board also hereby notifies the parties that Utah Admin. Code Rule R641-

110-100, which is part of a group of Board rules entitled, "Rehearing and Modification of 

Existing Orders," states: 

Any person affected by a fmal order or decision of the Board may file 

a petition for rehearing. Unless otherwise provided, a petition for rehearing 

must be filed no later than the 10th day of the month following the date of 

signing of the final order or decision for which the rehearing is sought. A copy 

of such petition will be served on each other party to the proceeding no later 

than the 15th day of that month. 

Id See Utah Admin. Code Rule R641-11 0-200 for the required contents of a 

petition for Rehearing. If there is any conflict between the deadline in Utah Code Ann. § 

630-4-302 and the deadline in Utah Admin. Code R641-11O-100 for moving to rehear 
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this matter, the Board hereby rules that the later of the two deadlines shall be available to 

any party moving to rehear this matter. If the Board later denies a timely petition for 

rehearing, the party may still seek judicial review of the Order by perfecting a timely 

appeal with the Utah Supreme Court within' 30 days thereafter. 

8. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this cause, except to the extent said jurisdiction may be divested by the 

filing of a timely appeal to seek judicial review of this order by the Utah Supreme Court. 

DATED this 

10 

~~ ~/.QT;~:: 
BOARD OF OIL, GAS, AND MINING 

James T. Jensen, Chainnan 



CERTIFICATE OF MAILING 

I here by certify that I caused a true and correct copy of the forgoing Findings of Fact, 
Conclusions of Law, and Order to be personally served or mailed fust class mail, postage 
prepaid, the ~Dlh day of.Qetobt'r, 2012, to: 

No"£Wlb~r 

BLACK SANDS HOLDING COMPANY 
AnN: EDWARD PUCCIARELLI 
3360 E. RUSSEL RD SUITE A 
LAS VEGAS, NV 89120 

STEVEN R. SKIRVIN, ESQ. 
DION-KINDEM & CROCKETT 
ATTORNEY FOR RESPONDENT - NEVTAH CAPITAL MANAGE1vfENT, INC 
222 SOUTH MAIN ST, SUITE 500 
SALT LAKE CITY, UTAH 84101 

MR. EDWARD PUCCIARELLI 
2581 S.MACONWAY 
AURORA, CO 80014 

CAMERON JOHNSON 
MIKE JOHNSON 
ASSISTANT ATTORNEYS GENERAL 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF OIL, GAS & MINING 
1594 WEST NORTH TEMPLE, SUITE #300 
SALT LAKE CITY, UTAH 84114 
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F I LED 
, BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 
STATE OF UTAH 

NOV 0 1 2012 

IN THE MATTER OF FORMAL 
RULEMAKING TO AMEND THE 
OIL AND GAS REGULATORY 
PROGRAM R649 RULES TO PROVIDE 
RULES GOVERNING HYDRAULIC 
FRACTURING AND WELL 
STIMULATION 

---00000---

---00000---

SSCRETARV, BOARD OF 
OIL, GAS & MINING 

ORDER AMENDING 
OIL AND GAS PROGRAM 

R649 RULES 

DOCKET NO. 2012-033 
CAUSE NO. RO&G-2012-02 

Pursuant to the notice filed by the Division of Oil, Gas & Mining ("Division") with the 

Board of Oil, Gas & Mining ("Board"), the proposed amendment of the Oil and Gas Program R649 

Rules came before the Board for a final decision at its regularly scheduled hearing on October 24, 

2012. Board members Ruland J. Gill, Kelly L. Payne, Chris D. Hansen, Carl F. Kendall, and James 

T. Jensen, Chair were present and participated in the hearing. Steve Alder, Assistant Attorney 

General, represented the Division. 

Steven Schneider presented the Board with a summary of the actions taken by the Board and 

Division to comply with the Utah Administrative Rulemaking Act, Utah Code §§63G-3-101 et seq. 

(2012); specifically: that the eRules filing with the Division of Administrative Rules was 

completed on August 30,2012 and the proposed rule appeared in the Utah State Bulletin on 

September 15,2012; the Utah State Bulletin gave notice that there would be an opportunity for 

public comment as part ofthe Board hearing on September 26,2012; that a 30-day comment 

period was provided extending through October 15,2012; and that more than 7 days elapsed since 

the close of the comment period. One written comment was submitted by Devon Energy 

Corporation and oral comments were provided at the September 26, 2012 public hearing by Lee 

Peacock for the Utah Petroleum Association and Lowell Braxton for Western Energy Alliance. 

Western Energy Alliance also submitted a letter with their oral comment. The comments were 



generally in support of the proposed rules with some preferences as to the need to list the rules that 

are elsewhere in the current rules. No other comments were received. 

The Board, after consideration of all comments received, and by unanimous vote of those 

present at the October 24th hearing, does hereby amend the Oil and Gas Program Rules at R649-3-

39 to add the language as published to become effective as of November 1,2012. In addition, the 

Board orders that the rule be reviewed at the July 2013 Board hearing to consider possible changes 

to the rule including incorporating by cross-reference the rules in subsections 2 and 3 ofR649-3-39 

rather than restating them and adding language to address the contingency that the Fracfocus.org 

website might cease to exist. 

. DATED this I~ of November 2012. 



CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy of the foregoing ORDER for Docket 
No. 2012-033, Cause No. RO&G-2012-02 to be mailed via Email and first class mail, postage 
prepaid, this 1st day of November, 2012, to the following: 

Michael S . Johnson 
Assistant Attorneys General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
MIKEJOHNSON@utah.gov 
[Via Email] 

Steven F. Alder 
Fred Donaldson 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
STEVEALDER@utah.gov 
[Via Email] 

Lee Peacock 
Utah Petroleum Association 
10714 S Jordan Gateway #260 
South Jordan, UT 84095 
lpeacock@utahpetroleum.org 
[Via Email] 

Lowell Braxton 
Western Energy Alliance 
3666 S Millbrook Terrace 
Salt Lake City, UT 84106 
vanbrax@gmail.com 
[Via Email] 

La Vonne GarrisonSchoool & Inst. Trust 
Lands Admin 
675 E 500 S #500 
Salt Lake City,UT 84102 
LA VONNEGARRISON@utah.gov 
[Via Email] 

Randy Bolles 
Devon Energy Corporation 
333 West Sheridan Avenue 
Oklahoma City, OK 73102 
randy. bolles@dvn.com 
[Via Email] 



F I LED 
NOV 0 1 2012 

S6CAETARY, BOARD OF 
OIL, GAS I. MIN1NCl 

BEFORE THE BOARD OF OIL, GAS AND MINING 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF BILL BARRETT CORPORATION FOR 

AN ORDER AUTHORIZING THE FLARING OF GAS 

IN EXCESS OF THE AMOUNTS ALLOWED UNDER 

UTAH ADMIN. CODE RULE R649-3-20(1.1) 

FROM THE 10-22-22 SOUTH ALTAMONT WELL 

LOCATED IN THE NWYlSEYI OF SECTION 22 AND 

THE 13-22-22 SOUTH ALTAMONT WELL 

LOCATED IN THE SWYlSWYI OF SECTION 22, 

ALL IN TOWNSHIP 2 SOUTH, RANGE 2 WEST, 

USM, DUCHESNE COUNTY, UTAH 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW AND 

ORDER 

Docket No. 2012-035 

Cause No. 144-31 

This Cause came on for hearing before the Utah Board of Oil, Gas and Mining 

(the "Board") on Wednesday, October 24, 2012, at approximately 11 :00 a.m., in the 

Colorado Room at Red Cliffs Lodge in Moab, Utah. The following Board members were 

present and participated at the hearing: Chairman James T. Jensen, Chris D. Hansen, 

Ruland 1. Gill, Jr., Kelly L. Payne and Carl F. Kendel. Board members Jake Y. Harouny 

and Jean Semborski were unable to attend and participate. The Board was represented by 

Michael S. Johnson, Esq., Assistant Attorney General. 

Testifying on behalf of Petitioner Bill Barrett Corporation ("BBC") were David 

Watts - Supervisory Landman, and Anna Young - Reservoir Engineering Advisor. 

David Watts testified as a fact witness and Anna Young was recognized by the Board as 

an expert in petroleum engineering for purposes of this Cause. David P. Bolda, Esq., of 

and for Beatty & Wozniak, P.C., appeared as attorney for BBC. 



The Division of Oil, Gas and Mining (the "Division") did not file a staff 

memorandum in this Cause but nevertheless participated in the hearing. Cameron 

Johnson, Esq., Assistant Attorney General, appeared as attorney for, and, with the 

Board's permission, Dustin Doucet, Petroleum Engineer, asked questions on behalf of, 

the Division. 

A response to the Request for Agency Action (the "Request") was timely filed by 

Mr. Kenneth Craig Goodrich. Patrick A. Shea, Esq., appeared at the hearing on behalf of 

Mr. Goodrich. 

At the conclusion of BBC's and the Division's presentations-in---chief, Patrick A. 

Shea, Esq., cross-examined BBC's witnesses and stated his client's concerns related to 

the flaring of associated gasses in general and requested that the Board study options to 

put associated gases that are being flared to some other beneficial use in the future. 

No other party filed a response to the Request and no other party appeared or 

participated at the hearing. 

The Board, having considered the testimony presented and the exhibits received 

into evidence at the hearing, being fully advised, and for good cause, hereby makes the 

following findings of fact, conclusions of law and order in this Cause. 
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FINDINGS OF FACT 

1. BBC is a Delaware corporation in good standing with its principal place of 

business in Denver, Colorado. It is duly qualified to conduct business in the State of Utah, 

and is fully and appropriately bonded with all relevant Federal and State of Utah agencies. 

2. The 10-22 Well (located in the NWYtSEYt of captioned Section 22) and the 

13-22 Well (located in the SWYtSWYt of captioned Section 22) (collectively the "Wells") are 

on fee surface and fee minerals and produce from the Lower Green River-Wasatch 

transitional formation. The Board's Order entered in Docket No. 2012-013, Cause No. 139-

90, authorized up to four (4) Lower Green River-Wasatch wells for captioned Section 22, 

among other Sections, thereby establishing the correlative rights of the respective production 

interest owners therein. Ownership of the minerals in captioned Section 22 is undivided and 

uniform throughout and therefore production is allocated equally according to their 

proportionate ownership. BBC is the duly designated operator of the Wells. 

3. Pursuant to the terms of approved applications for permit to drill, BBC spud 

the 10-22 Well on June 8, 2012 and the 13-22 Well on June 19,2012. 

4. Production tests for the Wells were run in accordance with the Division's 

approval. The 10-22 Well was flowing at 15 BOPD and 286 MCFPD on the test date of 

September 14, 2012. The 13-22 Well was flowing at 11 BOPD and 212 MCFPD on the 

test date of September 27, 2012. Both test results were based on GOR ratios. As of 

October 21, 2012, the 10-22 Well was flowing at 552 BOPD, 305 BWPD and 564 
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MCFPD with a GOR of 1021 scf/bbl, and the 13-22 Well was flowing at 135 BOPD, 201 

BWPD and 166 MCFPD with a GOR of 1488 scflbbl. 

5. Chemical analysis of the produced gases reflect that the Wells are 

producing gas nearly identical in composition being comprised of primarily ethane and 

methane with no hydrogen sulfide (H2S) and very little carbon dioxide (C02), 

6. BBC has represented that it is in the process of constructing an 

approximately 3.5 mile pipeline to transport the associated gas produced from the Wells 

along with other wells drilled in the vicinity. BBC estimates that the pipeline will be 

completed and in service on or around December 1, 2012. In order to continue testing 

and producing the 10-22 and 13-22 Wells, and to avoid potential reservoir damage to the 

Wells that BBC believes will result if the Wells are shut-in, BBC must flare in excess of 

the amounts allowed under Utah Admin. Code Rule R649-3-20(1.1). 

7. Based on testimony and evidence, construction of the pipeline is the only 

economic and practical option to deal with the produced gas, and BBC's commitment to 

build said pipeline reflects its good faith and due diligence. 

8. Based on the current production rates and the other testimony and exhibits 

provided, the Board has determined that flaring at the rates as requested (700 MCFPD for 

the 10-22 and 500 MCFPD for the 13-22) is not justified, but continued flaring at the 

current production rates (564 MCFPD of gas for the 10-22 Well; 166 MCFPD for the 13-
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22 Well) through to 11 :59 p.m. on December 4, 2012, is justified under the 

circumstances. 

9. A copy of the Request was mailed, via US Mail, and properly addressed to 

all production interest owners in the drilling unit upon which the Wells are located, to 

their last addresses disclosed by the appropriate Duchesne County realty records. 

10. Notice of the filing of the Request and of the hearing thereon was duly 

published in the Uintah Basin Standard on October 2, 2012, and the Salt Lake Tribune 

and the Deseret Morning News on October 7,2012. 

11. The vote of the Board members present and participating in the hearing on 

this Cause was unanimous (5-0) in favor of granting the Request, subject to the 

modifications set forth in Findings of Fact No.8 above. 

CONCLUSIONS OF LAW 

1. Due and regular notice of the time, place and purpose of the hearing was 

properly given to all parties whose legally protected interests are affected by the Request 

in the form and manner as required by law and the rules and regulations of the Board and 

Division. 

2. The Board has jurisdiction over all matters covered by the Request and all 

interested parties therein, and has the power and authority to render the order herein set 
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forth pursuant to Utah Code Ann. §§40-6-5(3)(t) and Utah Admin. Code Rule R649-3-

20(5). 

3. BBC has satisfied the requirements set forth in Utah Admin. Code Rule 

R649-3-20(5) for granting its Request subject to the modification outlined in Findings of 

Fact No.8 above. 

4. The terms and conditions of flaring beyond the limits authorized under Utah 

Admin. Code Rule R649-3-20(1.1) for the 10-22 Well and the 13-22 Well with the 

modification outlined in Findings of Fact No.8 above are fair, just and reasonable under the 

circumstances and will not result in waste. 

5. BBC has sustained its burden of proof, demonstrated good cause, and 

satisfied all legal requirements for the granting of the Request as ordered below. 

ORDER 

Based upon the Request, testimony and evidence submitted, and the findings of 

fact and conclusions of law stated above, the Board hereby orders: 

1. The Request in this cause, as conformed to the testimony, other evidence 

provided at the hearing and as modified by the Board's finding that flaring at current 

production rates is justified, as outlined below, is granted. 

2. BBC is hereby authorized to flare from the 10-22 and 13-22 Wells until 

11 :59 p.m., December 4, 2012; provided, that the volume of gas so flared from the 10-22 
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Well may not exceed 564 MCFPD and the 13-22 Well may not exceed 166 MCFPD for 

the authorized period. 

3. Pursuant to Utah Admin. Code Rules R641 and Utah Code Ann. §63G-4-

204 to 208, the Board has considered and decided this matter as a formal adjudication. 

4. This Order is based exclusively on evidence of record in the adjudicative 

proceeding or on facts officially noted, and constitutes the signed written order stating the 

Board's decision and the reasons for the decision, all as required by the Administrative 

Procedures Act, Utah Code Ann. §63G-4-208 and Utah Administrative Code Rule R641-

109. 

5. Notice re: Right to Seek Judicial Review by the Utah Supreme Court or to 

Request Board Reconsideration: As required by Utah Code Ann. §63G-4-208(e) - (g), 

the Board hereby notifies all parties in interest that they have the right to seek judicial 

review of this final Board Order in this formal adjudication by filing a timely appeal with 

the Utah Supreme Court within 30 days after the date that this Order issued. Utah Code 

Ann. § §63 G-4-40 1 (3 )( a) and 403. As an alternative to seeking immediate judicial 

review, and not as a prerequisite to seeking judicial review, the Board also hereby notifies 

parties that they may elect to request that the Board reconsider this Order, which 

constitutes a final agency action of the Board. Utah Code Ann. §63G-4-302, entitled, 

'"Agency Review - Reconsideration," states: 
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(l)(a) Within 20 days after the date that an order is issued for which review 
by the agency or by a superior agency under Section 630-4-301 is 
unavailable, and if the order would otherwise constitute final agency action, 
any party may file a written request for reconsideration with the agency, 
stating the specific grounds upon which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is not a 
prerequisite for seeking judicial review ofthe order. 

(2) The request for reconsideration shall be filed with the agency and one 
copy shall be sent by mail to each party by the person making the request. 

(3)(a) The agency head, or a person designated for that purpose, shall issue 
a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does not 
issue an order within 20 days after the filing of the request, the request for 
reconsideration shall be considered to be denied. 

Id. The Board also hereby notifies the parties that Utah Admin. Code Rule R641-11 0-

100, which is part of a group of Board rules entitled, "Rehearing and Modification of 

Existing Orders," states: 

Any person affected by a final order or decision of the Board may file a 
petition for rehearing. Unless otherwise provided, a petition for rehearing 
must be filed no later than the 10th day of the month following the date of 
signing of the final order or decision for which the rehearing is sought. A 
copy of such petition will be served on each other party to the proceeding 
no later than the 15th day of the month. 

Id. See Utah Admin. Code Rule R641-11 0-200 for the required contents of a petition for 

Rehearing. If there is any conflict between the deadline in Utah Code Ann. §630-4-302 

and the deadline in Utah Admin. Code Rule R641-11 0-1 00 for moving to rehear this 
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matter, the Board hereby rules that the later of the two deadlines shall be available to any 

party moving to rehear this matter. If the Board later denies a timely petition for 

rehearing, the party may still seek judicial review of the Order by perfecting a timely 

appeal with the Utah Supreme Court within 30 days thereafter. 

6. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this Cause, except to the extent said jurisdiction may be divested by the 

filing of a timely appeal to seek judicial review of this order by the Utah Supreme Court. 

7. For all purposes, the Chairman's signature on a faxed copy of this Order 

shall be deemed the equivalent of a signed original. 

DATED this l~aYOf~ 
STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy ofthe foregoing FINDINGS OF 
FACT, CONCLUSIONS OF LAW AND ORDER for Docket No. 2012-035, Cause No. 144-31 
to bemailedwithpostageprepaid.this 2nd day of November, to the following: 

David P. Bolda 
Beatty & Wozniak, P.C. 
Attorney for Petitioner 
7440 South Creek Road, Suite 300 
Sandy, UT 84093 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email] 

Bill Barrett Corporation 
Attention: Matt Wold, Landman 
1099 18th Street, Suite 2300 
Denver, CO 80202 

EP Energy E&P Company, LP 
P.O. Box 2511 
Houston, TX 77252-2511 

Penroc Oil Corporation 
P.O. Box 2769 
Hobbs, NM 88241 

Slover Minerals, L.P. 
3614 Royal Road 
Amarillo, TX 79109 
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INTRUST Bank, N.A., Trustee ofthe 
Charles Mattingly Family Trust 
Box 1 
Wichita, KS 67201-5001 

T.C. Craighead & Company 
P.O. Box 576 
Ardmore, OK 73402 

Mark A. Chapman 
P.O. Box 1389 
Sealy, TX 77474 

Falcon Royalties LLC 
15601 Dallas Parkway, Suite 900 
Addison, TX 75001 

Black Stone Minerals Company L.P. 
1001 Fannin, Suite 2020 
Houston, TX 77002 

Dusty Sanderson 
7802 Bennington Drive 
Amarillo, TX 79119 

Bradley C. Goodrich 
3665 S. Springfield Ave. 
Meridian ID 83642-6937 

Goldking Energy Partners 1, L.P. 
Two Shell Plaza 
777 Walker Street, Suite 2500 
Houston, TX 77002 

Dolores G. Monsen, Trustee of the 
Dolores Monsen Family Trust 
486 West 350 South 
Vernal, UT 84078 



Red River Royalties, Inc. 
P.O. Box 576 
Ardmore, OK 73402 

Covey Minerals, Inc. 
2079 E. Sierra Ridge Court 
Salt Lake City, UT 84109 
[U ndeliverable] 

BSNR Raptor, L.P. 
1001 Fannin, Suite 2020 
Houston, TX 77002 

Argo Energy Partners, Ltd. 
P.O. Box 1808 
Corsicana, TX 75151 

Loa Goodrich 
Rt. 2, Box 2120 
Roosevelt, UT 84066 
[Undeliverable] 

Tracie Brown 
2435 Knobhill Dr. 
Connelly Springs, NC 28612 

Jeff Nicora 
2627 Macon Dr. 
Sacramento, CA 95835 

Richard F. McKean 
875 Three Fountains Drive, #224 
Murray, UT 84107 

Eliason Eight, L.L.C. 
4349 Lynne Lane 
Salt Lake City, UT 84121 

Alma J. Richman and Jeanne Richman 
548 East 3400 North 
Provo, UT 84601 
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Carma G. Mathews, Trustee of the 
Mathews Family Trust 
HC65, Box 99 
Altonah, UT 84002 

Floyd C. Goodrich Living Trust 
c/o Marsha L. Stark 
2459 West 1720 North 
St. George, UT 84770 

Floyd C. Goodrich Living Trust 
c/o Guardian & Conservator Services, 
LLC, Successor Trustee 
P.O. Box 520009 
Salt Lake City, UT 84152-0009 

Kenneth Craig Goodrich, Successor 
Trustee ofthe Clara Faye L. Goodrich 
Family Trust 
3475 Cummings Road 
Salt Lake City, UT 84109 

Estate of Gladys Goodrich 
c/o Keith Lloyd Goodrich 
561 West 950 South 
Vernal, UT 84078 

Estate of Gladys Goodrich 
c/o Marlene Goodrich 
1896 East 4650 South 
Holladay, UT 84117 

Estate of Gladys Goodrich 
c/o Angela Goodrich 
5096 Rivedro Street 
Las Vegas, NV 89135 

Shantel Marie Goodrich McCook 
2385 Aspen Hills Place 
Sandy, UT 84092 



Ronald Miles and Carolyn G. Miles 
P.O. Box 605 
Bluebell, UT 84007 

Croff Enterprises, Inc. 
240 St. Paul Street, Suite 325 
Denver, CO 80206 

Donald R. Johnson and Ardis Johnson 
540 Smith Street 
Lander, WY 82520 

Duane M. Young and Marilyn G. Young, 
Co-Trustees of the Duane M. Young Inter 
Vivos Trust 
10074 Flint Drive 
Sandy, UT 84094 

John G. Robinson, Successor Trustee ofthe 
Thomas E. Robinson Family Trust 
626 Wilford Avenue 
Murray, UT 84107 

David Bruce Haight, Jr., and Angela B. 
Haight, Trustees for the David Bruce 
Haight and Angela B. Haight Trust 
380 Cotton Street 
Menlo Park, CA 94025 

Larry Dee Goodrich and Nina Goodrich 
3374 North 700 West 
Pleasant View, UT 84414 

Joe Goodrich and Nina Goodrich 
10431 South Gladys Drive 
South Jordan, UT 84095 

Bonnie Goodrich Tew and Nina Goodrich 
P.O. Box 715 
Bluebell, UT 84007 
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Boyd Goodrich and Vera Goodrich, 
Trustees of the Goodrich Trust 
926 East 250 North 
Springville, UT 84663 

Estate of Thelma Goodrich 
clo Rulon Wade Goodrich 
HC67, Box 36 
Tridell, UT 84076 

Estate of Thelma Goodrich 
clo Claudine G. Winn 
HC67, Box 35 
Tridell, UT 84076 

Estate of Thelma Goodrich 
clo Billie F. Pattavina 
6104 Mulberry Court 
Alexandria, VA 22310 

James C. Reeder 
512 North Foothill Road 
Beverly Hills, CA 90210-3402 

Patricia Reeder Eubank 
3350 Calle Bonita 
Santa Ynez, CA 93460 

Morris D. Goodrich and Zelva Goodrich 
2027 Forest Ridge Drive 
Layton, UT 84040 

Dillman Family, L.L.C. 
1946 Hidden Canyon Lane 
Sandy, UT 84092 

David H. Dillman 
4022 West 5600 South 
Spanish Fork, UT 84660-4333 



Glade Goodrich 
331 South Ridge Road 
Cedar City, UT 84720 

Ardis Johnson 
540 Smith Street 
Lander, WY 82520 

Weaver Four Investments 
7817 Villanueva NE 
Albuquerque, NM 87109-6610 

Deaton Investments 
5415 Chevy Chase Parkway, NW 
Washington, DC 20015 

Estate of Harvey A. Hatch 
clo Dallas J. Hatch 
838 East South Temple #106 
Salt Lake City, UT 84108 

Keith A. Walker and JoAnn G. Walker 
517 East Center Street 
Clearfield, UT 84015 

Estate of Kenneth R. Goodrich 
clo Kenneth Craig Goodrich 
3475 Cummings Road 
Salt Lake City, UT 84109 

Estate of Kenneth R. Goodrich 
clo Mark L. Goodrich 
6864 Liza Lane 
West Jordan, UT 84081 

Estate of Kenneth R. Goodrich 
clo Paul R. Goodrich 
864 East 680 North 
Orem, UT 84097 
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Drew Goodrich and Theora A. Goodrich, 
Trustees of the Drew and Theora 
Goodrich Family Trust 
555 East 2200 North 
North Ogden, UT 84414-2532 
[Address updated 10/04/2012] 

Paul R. Lunt and Naomi D. Lunt, Trustees 
of the Paul R. and Naomi D. Lunt Living 
Trust 
439 Cirdeway Drive 
Cedar City, UT 84720 

LaRae Smith 
1331 North Dixie Downs, Unit 151 
St. George, UT 84770 

Mary D. Eldredge, Trustee of the Mary D. 
Eldredge Living Trust 
4818 Hardison Court 
Fair Oaks, CA 95628-5110 

Linda McDaniel 
275 South 625 West 
Blackfoot,ID 83221 

Peggy Ashton 
33 South Sherwood Drive 
Providence, UT 84332 

Stephen M. Gritton and Bonnie P. Gritton 
235 West 2950 South 
South Salt Lake City, UT 84115 

Sharron G. Thorpe, Trustee ofthe Sharron 
G. Thorpe Family Trust 
6900 South 595 East 
Midvale, UT 84047 



Estate of Kenneth R. Goodrich 
c/o Brian John Goodrich 
Clearfield, UT 84015 
[Undeliverable] 

Estate of Kenneth R. Goodrich 
c/o LeAnn Emery, a/k/a LeAnn Portillo 
1601 Fox Park Drive, Apt. 9-H 
West Jordan, UT 84088 

Estate of Kenneth R. Goodrich 
c/o Everett Lynn Goodrich 
421 West 2540 North 
Lehi, UT 84043 

BHCH Mineral, Ltd. 
5111 Broadway 
San Antonio, TX 78209 

Estate of Brent Goodrich 
c/o Michael C. Goodrich 
8510 West Hill Road Parkway 
Garden City, ID 83714-2500 

Estate of Brent Goodrich 
c/o Billy J. Goodrich 
8810 West Cory Lane 
Boise, ID 83704-6904 

Fred W. Goodrich 
Route 2, Box 2124 
Roosevelt, UT 84066 

Jeanne S. Cox 
1199 Cliffside Drive 
Logan, UT 84321-4904 

Wallace Del Seeley and Beatrice Angus Seeley 
4253 South 2785 West 
Salt Lake City, UT 84119-5221 

14 

Glen Allen Reidhead and Marlene Seeley 
Reidhead, Trustees of the Glen Allen 
Reidhead Family Revocable Trust 
939 South 2300 East 
Springville, UT 84663-3902 

Don Carlos Seeley 
2024 Bennigan Street 
League City, TX 77573-4981 

Jennifer Seeley, Trustee of the Jennifer 
Seeley Family Protection Trust 
P.O. Box 552 
Millville, UT 84326-0552 

Kaye Seeley 
HC65 Box 65 
Bluebell, UT 84007 

Estate of Lloyd Goodrich 
c/o Marlene Goodrich 
1896 E. 4650 South 
Holladay, UT 84117 

Scott Bravmann 
631 O'Farrell Street, #408 
San Francisco, CA 94109 

Carter Bravmann 
1625 N. Crescent Heights Blvd. 
Los Angeles, CA 90069 

Estate of Mrs. Barbara M. Merrill 
c/o Hyde M. Merrill and Roxanne R. 
Merrill 
379 Sandy Land Lane 
Sandy, UT 84047 

Billie Lee Coulam and Carolyn 
Coulam Panos, Trustees of the 
Ronald Coulam Trust 
960 S. Donner Way, Apt. #240 
Salt Lake City, UT 84108 



Waylon Eugene Champion and Janet 
Seeley Champion 
2414 East 6600 South 
Salt Lake City, UT 84121-2654 

Estate of Lloyd Goodrich 
c/o Keith Lloyd Goodrich 
561 W. 950 South 
Vernal, UT 84078 

George G. Vaught, Jr. 
P.O. Box 13557 
Denver, CO 80201 

Estate of Lloyd Goodrich 
c/o Angela Goodrich 
5096 Rivedro Street 
Las Vegas, NV 89135 

Daniel A. Sisk and Katherine B. Sisk, 
Trustees of the Daniel A. Sisk and 
Katherine B. Sisk Revocable Trust 
5917 Camino Placido NE 
Albuquerque, NM 87109-3849 

Estate of Evan F. Goodrich 
c/o Glade Goodrich 
331 S. Ridge Road 
Cedar City, UT 84720 

Estate of Evan F. Goodrich 
c/o Fred W. Goodrich 
Route 2, Box 2124 
Roosevelt, UT 84066 

Wells Fargo Bank, N.A., Trustee of the 
Mary Kathryn Carson Irrevocable Trust 
c/o Oil, Gas & Mineral Management 
P.O. Box 1959 
Midland, TX 79702 
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Katherine McClaugherty 
P.O. Box 4070 
Santa Fe, NM 87502 

Cale Wellman Carson IV, Trustee of 
the Carson Family Trust 
2610 Rockview Drive 
Reno, NV 89519-5704 
[Address updated 10/9/2012] 

Gallagher Headquarters Ranch 
Development, Ltd. 
5111 Broadway 
San Antonio, TX 78209 

Gwendolyn W. Cannon 
777 E. South Temple, Apt. 15C 
Salt Lake City, UT 84102 

David B. Wirthlin 
2757 St. Marys Way 
Salt Lake City, UT 84102 

Wirthlin Family Investments, LLC 
5859 Fontaine Bleu Drive 
Salt Lake City, UT 84121 

Hyrum Hunsaker, Trustee of the L.B. 
Hunsaker Family Trust 
2258 Jennings Street 
Woodbridge, VA 22190 

Rea Eaves Barnes 
9970 NE Highway 240 
Yamhill, OR 97148-8512 

DT Royalty Partners, L.L.C. 
P.O. Box 30564 
Austin, TX 78755 



Adrienne Larson 
c/o William S. Nicholson, Agent and 
Attorney-in-Fact 
300 East 4500 South 
Salt Lake City, UT 84107 

Christie N. Timothy 
1805 Farnsdale Drive 
Sandy, UT 84092 

Tara N. Christensen 
3434 East Bengal Blvd 
Salt Lake City, UT 84121 
[Address updated 10/9/2012] 

The University of Utah, a body politic 
and corporate 
540 Arapeen Drive, Suite 250 
Salt Lake City, UT 84108 

Antelope ORRI, LLC 
10077 Grogans Mill Road, 
Parkwood One, Suite 466 
The Woodlands, TX 77380 
[Undeliverable] 

Paul L. McCulliss 
P.O. Box 3248 
Littleton, CO 80161 

Vincent C. Noble 
17513 Plaza Marlena 
San Diego, CA 92128 

Lindsay Noble 
720 Arbor Drive 
San Leandro, CA 94577 

Hardy Mineral and Royalties, Ltd. 
5111 Broadway 
San Antonio, TX 78209 
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Estate of Jeffrey J. Noble 
c/o Monette Noble 
2707 S. Street 
Sacramento, CA 95816-7317 

Kent W. Parker 
1577 Hollyhock Road 
Farmington, UT 84025 
[Address updated 10/9/2012] 

Estate of Richard D. Wirthlin 
c/o Jeralie Wirthlin 
2625 Old Orchard Circle 
Holladay, UT 84121 

Linda Louise Bischoff 
P.O. Box 344 
Palouse, W A 99161 

Marcia S. Wright 
5024 W Frogs Leap Dr Apt 1226 
South Jordan, UT 84095 
[Address updated 10/9/2012] 

Joseph S. Merrill 
P.O. Box 2976 
Mesquite, NV 89024 

MST 72 LLC 
8626 Tracey Drive 
Sandy, UT 84093 

Daniel S. Sam and Penny B. Sam 
1104 West 1700 South 
Vernal, UT 84078 

Estate of Mary A. Eaves 
c/o Jay E. Eaves 
23169 West Yavapai 
Buckeye, AZ 85326-6181 



Travis Company JV, Ltd. 
5111 Broadway 
San Antonio, TX 78209 

Robert D. Noble 
7108 Cranbrook Avenue 
Bakersfield, CA 93308-1910 

Dennis S. Noble 
P.O. Box 843 
Graton, CA 95444 

Leland Woodrow Noble, Jr., a/k/a 
Leland W. Noble 
7021 West Voltaire Avenue 
Peoria, AZ 85381-5062 

Laurence Scott Noble 
4052 Ondine Circle 
Huntington Beach, CA 92649 

Fredericksburg Royalty, Ltd. 
5111 Broadway 
San Antonio, TX 78209 

Estate of Mary A. Eaves 
c/o Diane Sutton 
8545 Folsom Blvd., Space 31 
Sacramento, CA 95826-3717 

Estate ofNancie Eaves Nicora 
c/o Charles V. Nicora 
5909 Country Lane, #103 
Citrus Heights, CA 95621 
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Estate of Mary A. Eaves 
c/o Susan Eaves Migliori 
39933 Bella Vista Road 
Temecula, CA 92592 

Thomas W. Parker 
330 North 200 West 
Salt Lake City, UT 84103 

G. Preston Parker 
5640 East Hillery Drive 
Scottsdale, AZ 85254-2450 

Jonathan W. Parker 
2688 Willowbend Drive 
Sandy, UT 84093 

Keystone Oil and Gas, LLC 
950 South Garfield Street 
Denver, CO 80209 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 760 
Houston, TX 77057 

Judith P. Jones 
7684 Silver Lake Drive 
Salt Lake City, UT 84121 

David W. Parker 
1119 Pebble Hills Circle 
Sandy, UT 84094-1928 



BEFORE THE BOARD OF OIL, GAS AND MINING F I LED 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF UTAH 

NOV 2 8 2012 
SECRETARY, BOARD OF 

OIL, GAS & MfNING 

IN THE MATTER OF THE REQUEST ) 
FOR AGENCY ACTION OF ) 
NEWFIELD PRODUCTION COMPANY ) 
FOR AN ORDER POOLING ALL ) 
INTERESTS IN THREE DRILLING ) 
UNITS ESTABLISHED BY THE ) 
BOARD'S ORDER ENTERED IN ) 
CAUSE NO. 139-90 IN SECTIONS 5, 17, ) 
AND 18, TOWNSHIP 3 SOUTH, ) 
RANGE 1 WEST, U.S.M., DUCHESNE ) 
COUNTY, UTAH ) 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW, AND 

ORDER 

Docket No. 2012-036 
Cause No. 139-96 

This Cause came on regularly for hearing before the Utah Board of Oil, Gas, and 

Mining (the "Board") on Wednesday, October 24,2012, at the hour of9:00 a.m. in the Colorado 

Room at Red Cliffs Lodge, Mile Post 14 Highway 128, Moab, Utah. The following Board 

members were present and participated at the hearing: James T. Jensen, Chairman, Ruland J. Gill, 

Jr., Kelley L. Payne, Chris D. Hansen, and Carl F. Kendell. John R. Baza, Director, and John 

Rogers, Associate Director--Oil and Gas, were present for the Utah Division of Oil, Gas and Mining 

(the "Division"). The Board was represented by Michael S. Johnson, Assistant Attorney General. 

The petitioner, Newfield Production Company ("Newfield"), was represented by 

Thomas W. Clawson of Van Cott, Bagley, Cornwall & McCarthy, and Roxann Eveland, Landman, 

Robbie Miller, Landman, and Mike Jensen, Reservoir Engineer, testified on behalf of Newfield. 

Mr. Jensen was recognized by the Board as an expert reservoir engineer for the purposes of this 

Cause. 



The Division was represented by Cameron Johnson, Assistant Attorney General. 

Dustin Doucet, Petroleum Engineer, participated on behalf of the Division. The Division expressed 

its support for granting Newfield's Request for Agency Action filed in this Cause (the "Request"), 

subject to the Division's recommendation that the Board consider imposing less than a 300% non

consent penalty as requested by Newfield. 

No other person or party filed a response to the Request and no other person or party 

appeared at or participated in the hearing. 

The Board, having fully considered the testimony adduced and the exhibits received 

into evidence at the October 24,2012 hearing, being fully advised, and good cause appearing, 

hereby makes the following findings of fact, conclusions oflaw, and order in this Cause: 

FINDINGS OF FACT 

1. Notices of the time, place, and purposes of the Board's regularly scheduled 

October 24, 2012 hearing were mailed to all locatable interested parties by first-class mail, postage 

prepaid, and were duly published in the Salt Lake Tribune, Deseret Morning News, and the Uintah 

Basin Standard pursuant to the requirements of the Utah Administrative Code ("U.A.C.") Rule 

R641-1 06-1 00. Copies of the Request were mailed to all locatable interested parties pursuant to 

u.A.C. Rule R641-104-135. 

2. Newfield Production Company ("Newfield") is a Texas corporation in good 

standing, having its principal place of business for its Rocky Mountain operations in Denver, 

Colorado. Newfield is qualified to do and is doing business in Utah. 

3. Under that certain Order entered on October 27, 1983, in Cause No. 131-51, 

the Board established sectional (640-acre or substantial equivalent) drilling units for the production 
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of oil, gas, and associated hydrocarbons from the Lower Green River and Wasatch formations 

defined as: 

[T]hat interval below the stratigraphic equivalent of 9,600 feet depth in the 
"E" Log of the Carter #2 Bluebell well located in the SWY4NWY4, Section 3, 
Township 1 South, Range 2 West, U.S.M. (which equivalence is the depth 
9,530 feet of the SP curve, Dual Induction Log, run March 15, 1968, in the 
Chevron #1 Blanchard well located in the NWY4SEY4 of said [Section 3]), to 
the base of the Green River-Wasatch formations 

for all of Sections 5, 17, and 18, Township 3 South, Range 1 West, U.S.M., Duchesne County, Utah 

(the "Subject Lands"). The Order in Cause No. 131-51 was modified by that certain Order entered 

on May 9,2012, in Cause No. 139-90 to authorize up to four producing Lower Green River and 

Wasatch formation wells, whether all vertical, all horizontal, or a combination of both, upon each 

such drilling unit provided that no such well be closer than 1,320 feet from an existing well 

completed in and producing from the formations and no closer than 660 feet from the drilling unit 

boundary. 

4. The following wells have been drilled into and produce from the Lower 

Green River and Wasatch formations (the "Subject Wells"): 

a. Evelyn #1-5-3-1 WH Well, a horizontal well whose surface location 

is in the NWY4NWY4 of Section 4, Township 3 South, Range 1 West, and whose producing interval 

and bottomhole location are in the E'liE'li and SEY4SEY4 of subject Section 5, respectively. As of 

the date of the hearing, the Evelyn #1-5-3-1 WH Well was still being completed. 

b. State #11-5-3-1 W Well located in the NEY4SWY4 of Section 5. First 

production occurred on April 28, 2012. 
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c. Conrad #6-17-3-1 W Well located in the SEY4NWY4 of subject 

Section 17. First production occurred on November 17, 2011. 

d. Yergensen #1-18-3-1 W Well located in the NEY4SWY4 of subject 

Section 18. First production occurred on July 28,2011. 

5. The minerals in subject Section 5 are owned by the United States of America 

("USA"), the State of Utah School and Institutional Trust Lands Administration ("SITLA"), and 

numerous fee (private) owners as identified in Newfield's Land Exhibit 3A-1. Newfield and the 

other working interest owners, Ute Energy Upstream Holdings, LLC ("Ute Energy Upstream") and 

Bill Barrett Corporation ("BBC"), have leased 99.697681 % of the oil and gas minerals in Section 5. 

Newfield, Ute Energy Upstream, and BBC have executed one or more joint operating agreements 

similar in form to the operating agreement admitted into evidence and the record as Newfield's 

Land Exhibit 6 (the "JOA"), which name Newfield as Operator and voluntarily pool the working 

interests in Section 5. The only unleased and uncommitted mineral interest in Section 5 is owned 

by Crest Resources, Inc. Crest Resources, Inc. owns a 0.302319% mineral interest as identified in 

Newfield's Land Exhibit 3B-l. 

6. The minerals in subject Section 18 are owned by SITLA and numerous fee 

(private) owners as identified in Newfield's Land Exhibit 3A-3. Newfield and Ute Energy 

Upstream have leased 89.560987% ofthe oil and gas minerals in Section 18 and have entered into a 

joint operating agreement similar in form to the JOA, which names Newfield as Operator and 

voluntarily pools the working interests held by them in Section 5. The following working interest 

owners have leased the remaining mineral interests in Section 18 and also have executed one or 

more joint operating agreements similar in form to the JOA: Broughton Petroleum Inc., Intrepid 

Energy LLC, and Dusty Sanderson. All of the joint operating agreements name Newfield as 
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Operator and voluntarily pool the owners' interests in Section 18. Steven Smith, another leasehold 

owner, has agreed to voluntarily participate in the Yergensen #1-18-3-1 W Well. The only 

uncommitted working interest in Section 18 is owned by National Treasure Mines Company. 

National Treasure Mines Company owns a 5.219506% leasehold interest as identified in Newfield's 

Land Exhibit 3B-3. 

7. Newfield has conducted a thorough title examination of the mineral 

ownership in subj ect Sections 5 and 18 in an effort to identify and locate the owners of those 

interests, including Crest Resources, Inc. and National Treasure Mines Company. Newfield's 

efforts to locate Crest Resources, Inc. and National Treasure Mines Company are described in 

Newfield's Land Exhibits 5A and 5C, respectively. Despite Newfield's diligent search, Crest 

Resources, Inc. and National Treasure Mines Company are unlocatable. 

8. The minerals in subject Section 17 are owned by SITLA, an Indian allottee, 

and numerous fee (private) owners as identified in Newfield's Land Exhibit 3A-2. Newfield and 

the other working interest owner, Ute Energy Upstream, have leased 96.919643% of the oil and gas 

minerals in Section 17. Newfield and Ute Energy Upstream have entered into a joint operating 

agreement covering Section 17 similar in form to the JOA, which names Newfield as the Operator 

and voluntarily pools those owners' interests in Section 17. Croff Oil Company, Inc., an unleased 

mineral interest owner, also has agreed to voluntarily participate in the Conrad #6-17-3-1 W Well, 

which is located in Section 17. At the time of the hearing Cynthia Smith, an heir of Phyllis 

Goodrich and the owner of a 0.208333% mineral interest in Section 17, had not leased her mineral 

interest or agreed to participate in the Conrad #6-17-3-1 W Well. Shortly after the hearing, however, 

Cynthia Smith did execute and deliver to Newfield a lease covering her mineral interest, as 

evidenced by the Landman Affidavit executed by Roxann Eveland and filed in this Cause on 
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November 8, 2012. The Landman Affidavit requests that Cynthia Smith not be deemed a 

nonconsenting owner. The Board hereby takes official notice of the Landman Affidavit. The only 

unleased and uncommitted mineral interests in Section 17 are owned by the First Interstate Bank of 

Denver, N.A., Trustee of the F.R. Gower Trust (1.562500% mineral interest) and the following 

heirs of Phyllis Goodrich: Mark Torgerson (0.208333% mineral interest) and Wade Torgerson 

(0.208333% mineral interest), all as identified in Newfield's Land Exhibit 3B-2. 

9. Newfield sent written notice to the locatable unleased owners Mark 

Torgerson and the First Interstate Bank of Denver, N.A., as Trustee for the F.B. Gower Trust, on or 

about September 12,2012, and August 7, 2012, respectively, at their last known addresses, inviting 

each such owner to either lease or participate in the Comad #6-17-3-1 W Well. The written notices 

included an Authorization for Expenditures (AFE), which contained information regarding the 

drilling costs for the Comad Well, and a proposed form of operating agreement to cover the 

operations on the Comad Well. 

10. As of the date ofthe hearing, neither Mark Torgerson nor the First Interstate 

Bank of Denver, N.A., as Trustee for the F.R. Gower Trust, had responded to the written notices by 

either leasing their interests or agreeing to participate in the Comad Well. 

11. Newfield has conducted a thorough title examination of the mineral 

ownership in subject Section 17 in an effort to identify and locate the owners of those interests, 

including Wade Torgerson, an heir of Phyllis Goodrich. Newfield's efforts to locate Wade 

Torgerson are described in Newfield's Land Exhibit 5B. Despite Newfield's diligent search, Wade 

Torgerson, an heir of Phyllis Goodrich, is unlocatable. 

12. Pursuant to the Board's Order issued in this Cause on September 20,2012, 

notice personalized to Crest Resources, Inc., National Treasure Mines Company, and Wade 
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Torgerson, heir of Phyllis Goodrich, was published for two consecutive weeks beginning on 

September 30, 2012, in the Salt Lake Tribune and Deseret Morning News and for two consecutive 

weeks beginning on September 25, 2012 in the Uintah Basin Standard (collectively, the "Published 

Notice"). Newfield filed Proofs of Publication and an Affidavit of Publication regarding the 

Published Notice on October 17,2012. The Board hereby takes official notice of the Proofs of 

Publication and Affidavit of Publication. The Published Notice provided notice to the unlocatable 

owners of Newfield's Request and the Board's October 24,2012 hearing, as well as apprising each 

unlocatable owner of its opportunity to lease its oil and gas minerals or to participate as an owner in 

the drilling of the applicable Subject Well. The Published Notice also apprised the unlocatable 

owners of the possibility that the Board may impose up to a 300% penalty on nonconsenting 

owners. 

13. Newfield has made a good faith effort to locate Crest Resources, Inc., 

National Treasure Mines Company, and Wade Torgerson (the "Unlocatable Nonconsenting 

Owners"). Newfield has in good faith attempted to reach agreement with Mark Torgerson and the 

First Interstate Bank of Denver, N.A., as Trustee for the F.R. Gower Trust, (the "Locatable 

Nonconsenting Owners") to either lease their interests or obtain an agreement for such owners to 

bear their proportionate share of the costs of the Conrad #6-17-3-1 W Well. 

14. No Unlocatable Nonconsenting Owner filed a response to the Published 

Notice or the Request or otherwise participated at the October 24,2012 hearing. 

15. Forced pooling of the Locatable and Unlocatable Nonconsenting Owners' 

(together, the "Nonconsenting Owners") interests in the applicable drilling units comprising the 

Subject Lands will promote the public interest, increase ultimate recovery, prevent waste, and 

protect the correlative rights of all owners. 
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16. Evidence presented at the hearing established that the weighted average 

landowner's royalty prescribed by Utah Code Ann. § 40-6-6.5(6)(a) is 15.754789% and 

16.341073% for subject Sections 5 and 17, respectively. All of the mineral interests in subject 

Section 18 have been leased. Therefore, it is not necessary to calculate an average landowner 

royalty for the drilling unit comprising that section. 

17. Newfield's evidence established that an interest charge of the Prime Rate 

plus 2% to be imposed on outstanding costs and expenses is reasonable. The "Prime Rate" is 

defined as the prime rate reported by Wells Fargo Bank in Salt Lake City, or, if Wells Fargo ceases 

to exist or to report a prime rate, then the Prime Rate shall be the prime rate reported by a 

comparable bank operating in the State of Utah. 

18. Newfield provided testimony that the estimated net plugging and abandoning 

costs for each Subject Well will be and is $75,000, based on a 100% working interest ownership. 

These costs are deemed justified, fair, and reasonable. 

19. As provided in Newfield's Engineering Exhibits E4 through El, 

respectively, the projected ultimate cost of drilling and completing each Subject Well is as follows: 

(1) Evelyn #1-5-3-1 WH Well, $10,012,400; (2) State #11-5-3-1 Well, $3,889,501; (3) Conrad #6-

17-3-1 Well, $3,522,636; and (4) Yergenson #1-18-3-1 Well, $3,438,133, each based on a 100% 

working interest ownership. These costs are deemed justified, fair, and reasonable. 

20. There are no written agreements for the pooling of the Nonconsenting 

Owners' interests in the drilling units comprising the Subject Lands. 

21. The A.A.P.L. Form 610-1989 Model Form Operating Agreement introduced 

into evidence and admitted to the record at the hearing as Land Exhibit 6 (JOA), is a standard form 

of operating agreement, which contains fair and reasonable terms and conditions and which are 
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commonly used by Newfield and its partners in the vicinity of the Subject Lands. The lOA contains 

provisions appropriate to govern the relationship between Newfield, as the Operator of the drilling 

units comprising the Subject Lands and the Subject Wells, and the Consenting and Nonconsenting 

Owners to the extent those provisions are not inconsistent with this Order and address issues not 

expressly addressed in this Order. 

22. Newfield's evidence established that the risks and costs of drilling and 

completing each Subject Well support the imposition of a risk compensation nonconsent penalty of 

300%. A 300% nonconsent penalty is just, fair, and appropriate. 

23. After deliberating, the Board voted to approve Newfield's Request. 

CONCLUSIONS OF LAW 

1. Due and regular notice of the time, place, and purposes of the Board's 

regularly scheduled October 24, 2012 hearing was given to all interested parties in the form and 

manner and within the time required by law and the rules and regulations ofthe Board. Due and 

regular notice of the filing of the Request was given to all interested parties in the form and manner 

required by law and the rules and regulations of the Board. 

2. Pursuant to Sections 40-6-5 and 40-6-6.5 of the Utah Code, the Board has 

jurisdiction over all of the interested parties and the subject matter ofthe Request, and has the power 

and authority to make and issue the order herein set forth. 

3. Good cause appears to grant the Request regarding the force pooling ofthe 

mineral interests and working interests of the Nonconsenting Owners in the Lower Green River and 

Wasatch formations beneath the Subject Lands, as provided herein. 

4. Declaring the Subject Wells as the authorized wells for the drilling and 

spacing units established within the Subject Lands is just and reasonable under the circumstances. 
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5. Newfield has sustained its burden of proof, demonstrated good cause, and 

satisfied all legal requirements for granting the Request. 

6. Newfield properly served all mineral interest and working interest owners 

having legally protected interests, and thereby entitled to notice, by either mailing copies ofthe 

Request to those owners or by serving such notice by pUblication. 

7. The Nonconsenting Owners are deemed "nonconsenting owners," as that 

tenn is defined in Utah Code Ann. § 40-6-2(11) as relating to the applicable Subject Wells, and are 

properly deemed to have refused to agree to bear their respective proportionate share of the costs of 

drilling and operation of such wells as provided in U.A.c. Rule R649-2-9(1). 

8. Newfield, as Operator and on behalf of itself; Ute Energy Upstream; BBC; 

Croff Oil Company, Inc.; Broughton Petroleum Inc.; Intrepid Energy LLC; Dusty Sanderson; and 

Steven Smith are deemed "consenting owners," as that tenn is defined in Utah Code Ann. § 40-6-

2(4), as relating to the applicable Subject Wells. 

9. The personalized Published Notice to the Unlocatable Nonconsenting 

Owners is adequate to apprise them of their opportunity to lease their minerals or to participate in 

the drilling of an applicable Subject Well. 

10. Newfield has fully complied with the Board requirements contained in 

u.A.c. Rule R649-2-9 to make a good faith offer to the Nonconsenting Owners to lease their 

interests or invite them to participate in an applicable Subject Well. 

11. A 300% risk compensation nonconsent penalty is appropriate for the Subject 

Wells. 

12. The Request and evidence adduced at the hearing establish the need for force 

pooling upon tenns that are just and reasonable. 
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13. Given the Federally owned minerals in subject Section 5 and the mineral 

interest owned by an Indian allottee in subject Section 17, communitization agreements are required 

to create proration units in those sections conforming to the Order in Cause No. 131-51. An order 

force pooling the Nonconsenting Owners' interests in the drilling units comprising Sections 5 and 

17 is required in order for Newfield and the other participating working interest owners to receive 

approval of such communitization agreements by the appropriate Federal agencies pursuant to 

Federal regulatory guidelines. 

14. Pooling the applicable interests of all Consenting Owners with the applicable 

Nonconsenting Owners in this Cause will promote the public interest, prevent waste of the oil and 

gas resources, maximize the potential for ultimate production of those resources, and protect the 

correlative rights of all owners to their just and equitable shares of the pool in the Lower Green 

River and Wasatch formations. 

16. The force pooling of: (1) Crest Resources, Inc.'s interests in the drilling unit 

comprising subject Section 5; (2) First Interstate Bank of Denver, N.A., Trustee of the F.H. Gower 

Trust's, Mark Torgerson's and Wade Torgerson's, heirs of Phyllis Goodrich, interests in the drilling 

unit comprising subject Section 17; and (3) National Treasure Mines Company's interests in the 

drilling unit comprising subject Section 18, retroactive to the dates of first production for the first 

Subject Well completed as a producing well in such drilling units (i.e., Section 5, April 28, 2012; 

Section 17, November 17,2011; and Section 18, July 28, 2011), under the terms and conditions set 

forth in this Order is just and reasonable, and insures all parties will receive their fair and equitable 

share of production from the Subject Wells. 
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17. Pursuant to U.A.C. Rule R641-108-204, the Board may take official notice 

of the Landman Affidavit and Notice of Publication and Affidavit of Publication as identified in 

Findings of Fact Nos. 8 and 12 , respectively. 

ORDER 

Based upon the Request, the testimony and evidence submitted and entered at the 

October 24,2012 hearing and the findings of fact and conclusions oflaw as stated above, it is 

therefore ordered that: 

1. Newfield's Request seeking forced pooling of the Nonconsenting Owners as 

identified in Finding of Fact No. 13 herein in the Lower Green River and Wasatch formations 

beneath the Subject Lands is granted. 

2. The Subject Wells as described in Finding of Fact No.4 herein are hereby 

designated as the authorized wells for the drilling and spacing units established and modified by the 

Orders in Causes Nos. 131-51 and 139-90 (the "Prior Orders"). 

3. Crest Resources, Inc. with respect to Section 5; the First Interstate Bank of 

Denver, N.A., Trustee of the F.H. Gower Trust, and Mark Torgerson and Wade Torgerson, heirs of 

Phyllis Goodrich, with respect to Section 17; and National Treasure Mines Company with respect to 

Section 18 are "Nonconsenting Owners" as such term is defmed in Section 40-6-2(11) of the Utah 

Code. 

4. Newfield, Ute Energy Upstream, and BBC with respect to Section 5; 

Newfield, Ute Energy Upstream, and Croff Oil Company, Inc. with respect to Section 17; and 

Newfield, Ute Energy Upstream, Broughton Petroleum Inc., Intrepid Energy LLC, Dusty 

Sanderson, and Steven Smith with respect to Section 18 are "Consenting Owners" as that term is 

defined in Section 40-6-2(4) of the Utah Code. 
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5. Operations incident to the drilling of a designated unit well upon any part of 

a drilling unit comprising the Subject Lands established or modified by the Prior Orders shall be 

deemed for all purposes to be operations upon each separately owned tract, if any, in the drilling 

unit. 

6. The portion of production allocated or applicable to a separately owned tract 

within any drilling unit comprising the Subject Lands established or modified by the Prior Orders 

shall, when produced, be deemed for all purposes to have been produced from that tract by a well 

drilled on it. 

7. The interests of all parties in this Cause subj ect to the jurisdiction of the 

Board, specifically including each applicable Nonconsenting Owner, are pooled retroactively to the 

date of first production for the first applicable Subject Well completed as a producing well in an 

applicable drilling unit; specifically, (1) with respect to subject Section 5, April 28, 2012 (the date of 

first production of the State #11-5-3-1 W Well); (2) with respect to subject Section 17, November 

17,2011 (the date of first production for the Conrad #6-17-3-1 W Well); and (3) with respect to 

subject Section 18, July 28,2011 (the date of first production for the Yergensen #1-18-3-1 W Well). 

8. Each owner of an interest within a drilling unit comprising the Subject Lands 

shall pay his allocated share of the costs incurred in drilling and operating an applicable Subject 

Well, including, but not limited to, the costs of drilling, completing, equipping, producing, 

gathering, transporting, processing, marketing, storage facilities, reasonable charges for 

administration and supervision of operations, and other costs customarily incurred in the industry, 

the accounting for which shall be governed by the terms of the lOA. 
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9. Each Nonconsenting Owner's interest in a Subject Well shall be deemed 

relinquished to the applicable Consenting Owners in such well during the period of payout for the 

well as provided in Utah Code Ann. §§ 40-6-6.5(4)(b) and -6.5(8). 

10. During such payout period for the Evelyn #1-5-3-1 WH Well and State #11-

5-3-1 W Well, Crest Resources, Inc. shall receive as a Nonconsenting Owner a 15.754789% 

royalty; and during the payout of the Conrad #6-17-3-1 W Well, the First Interstate Bank of Denver, 

N.A., as Trustee for the F.H. Gower Trust, and Mark Torgerson and Wade Torgerson, heirs of 

Phyllis Goodrich, shall receive as Nonconsenting Owners a 16.341073% royalty as the landowner's 

royalty attributable to the drilling and spacing units comprising subject Sections 5 and 17, 

respectively. The landowner's royalty shall be paid to such Nonconsenting Owners until such time 

as the applicable Nonconsenting Owners' shares of costs, the 300% nonconsent penalty, and 

applicable interest charges have been fully recouped from the applicable Subject Wells, as provided 

in Utah Code Ann. § 40-6-6.5 and in this Order. 

11. Newfield, as Operator of a Subject Well, shall furnish each Nonconsenting 

Owner owning an interest in the applicable Subject Well with a monthly statement regarding the 

Subject Well specifying: (i) the costs incurred; (ii) the quantity of oil or gas produced; and (iii) the 

amount of oil and gas proceeds realized from the sale of the production during the preceding month. 

12. Payout occurs when the Consenting Owners who participate in the costs of 

drilling and completing a Subject Well in a drilling unit recoup from the Nonconsenting Owners the 

costs and expenses of drilling and completing each applicable Subject Well, together with the 

nonconsent penalty and interest, as provided for herein and under Utah Code Ann. § 40-6-6.5(4)(d). 

13. The interest rate as permitted by Utah Code Ann. § 40-6-6.5(4)(d)(iii) is set 

to the prime rate, as set by Wells Fargo Bank in Salt Lake City, plus 2%, or if Wells Fargo Bank 
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ceases to exist or to report a prime rate, then the prime rate shall be the prime rate reported by a 

comparable bank operating in the State of Utah. 

14. Each applicable Nonconsenting Owner shall pay its proportionate share of 

the net costs of plugging and abandoning each applicable Subject Well, which will be and is 

$75,000 per well. 

15. In calculating the division of interest for each Nonconsenting Owner, the 

landowner's royalty shall be proportionately reduced in the ratio that the Nonconsenting Owner's 

interest bears to ( a) the total interest in the tract and (b) further reduced in the ratio that the tract 

acres bear to the total acreage in the drilling unit. 

16. When the applicable Consenting Owners have recovered from the 

production from a Subject Well the applicable Nonconsenting Owners' share of the costs of 

locating, drilling, completing and other costs as provided in Utah Code Ann. § 40-6-6.5(4)(d) for the 

well together with the nonconsent penalty as provided herein, the applicable Nonconsenting 

Owners' relinquished interest shall automatically revert to it, and the Nonconsenting Owner shall 

from that time forward own the same interest in the pertinent Subject Well and the production from 

it, and shall be liable for further costs of operation, as if such owner had participated in the initial 

drilling and completion operations. Costs of operations after payout attributable to a Nonconsenting 

Owner shall be paid out of production. 

17. Under any circumstances where a Nonconsenting Owner has relinquished its 

share of production to the applicable Consenting Owners or at any time fails to take its share of 

production in-kind when it is entitled to do so, the Nonconsenting Owner is entitled to an 

accounting of the oil and gas proceeds applicable to its relinquished share of production; and 
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payment of the oil and gas proceeds applicable to that share of production not taken in-kind, net of 

cost. 

18. The terms and conditions of the JOA shall control the relationship of the 

applicable Consenting Owners and applicable Nonconsenting Owners as to all matters not expressly 

identified in this Order and to the extent they are not inconsistent with this Order. In the event any 

of the terms of the JOA shall conflict with the terms of this Order or Utah Code Ann. § 40-6-6.5, the 

terms of the statute or this Order, as applicable, shall control. 

19. Pursuant to D.A.c. Rules R641 and Utah Code Ann. §§ 63G-4-204 to -208, 

the Board has considered and decided this matter as a formal adjudication. 

20. This Findings of Fact, Conclusions of Law, and Order ("Order") is based 

exclusively on evidence of record in the adjudicative proceeding or on facts officially noted, and 

constitutes the signed written order stating the Board's decision and the reasons for the decision, all 

as required by the Utah Administrative Procedures Act, Utah Code Ann. § 63G-4-208 and D.A.C. 

Rule R641-109. 

21. Notice re Rightto Seek Judicial Review by the Utah Supreme Court or to 

Request Board Reconsideration: The Board hereby notifies all parties in interest that they have the 

right to seek judicial review of this final Board Order in this formal adjudication by filing a timely 

appeal with the Utah Supreme Court within 30 days after the date that this Order is issued. Utah 

Code Ann. §§ 63G-4-401(3)(a) and -403. As an alternative to seeking immediate judicial review, 

and not as a prerequisite to seeking judicial review, the Board also hereby notifies parties that they 

may elect to request that the Board reconsider this Order, which constitutes a final agency action of 

the Board. Utah Code Ann. § 63G-4-302, entitled "Agency Review-Reconsideration," provides: 

(l)(a) Within 20 days after the date that an order is issued for which 
review by the agency or by a superior agency under Section 63G-4-
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301 is unavailable, and ifthe order would otherwise constitute final 
agency action, any party may file a written request for 
reconsideration with the agency, stating the specific grounds upon 
which relief is requested. 

(b) Unless otherwise provided by statute, the filing of the request is 
not a prerequisite for seeking judicial review of the order. 

(2) The request for reconsideration shall be filed with the agency and 
one copy shall be sent by mail to each party by the person making 
the request. 

(3)(a) The agency head, or a person designated for that purpose, 
shall issue a written order granting the request or denying the request. 

(b) If the agency head or the person designated for that purpose does 
not issue an order within 20 days after the filing of the request, the 
request for reconsideration shall be considered to be denied. 

Id. The Board also hereby notifies the parties that Utah Administrative Code Rule R641-11 0-1 00, 

which is part of a group of Board rules entitled, "Rehearing and Modification of Existing Orders," 

states: 

Any person affected by a final order or decision of the Board 
may file a petition for rehearing. Unless otherwise provided, 
a petition for rehearing must be filed no later than the 10th 
day of the month following the date of signing of the final 
order or decision for which the rehearing is sought. A copy 
of such petition will be served on each other party to the 
proceeding no later than the 15th day of that month. 

Id. See Utah Admin. Code R641-11 0-200 for the required contents of a petition for rehearing. If 

there is any conflict between the deadline in Utah Code Ann. § 630-4·302 and the deadline in Utah 

Admin. Code R641-11 0-1 00 for moving to rehear this matter, the Board hereby rules that the later 

ofthe two deadlines shall be available to any party moving to rehear this matter. Ifthe Board later 

denies a timely petition for rehearing, the party may still seek judicial review of the Order by 

perfecting a timely appeal with the Utah Supreme Court within 30 days thereafter. 
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22. The Board retains continuing jurisdiction over all the parties and over the 

subject matter of this Cause, except to the extent said jurisdiction may be divested by the filing of a 

timely appeal to seek judicial review of this Order by the Utah Supreme Court. 

23. For all purposes, the Chairman's signature on a faxed copy of this Order 

shall be deemed the equivalent of ~ned original. 

DATED this Z8 day of November, 2012. 

STATE OF UTAH 
BOARD OF OIL, GAS AND MINING 

4830-3307-0353, v. 1 
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CERTIFICATE OF MAILING 

I hereby certify that on this 28th day of November, 2012, I caused a true and correct copy 

of the foregoing Findings of Fact, Conclusions of Law, and Order to be served via U.S. Mail, 

properly addressed with postage prepaid, upon each of the following: 

VanCott, Bagley, Cornwall & McCarthy 
Thomas W. Clawson 
Attorneys for Petitioner 
36 South State Street, Suite 1900 
Salt Lake City, Utah 84111 

Michael S. Johnson 
Assistant Attorney General 
Utah Board of Oil, Gas and Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[Via Email1 

Newfield Production Company 
Attention: Laura Smith 
1001 Seventeenth Street, Suite 2000 
Denver, Colorado 80202 

Steven F. Alder 
Assistant Attorney General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
[yia Email] 

INTERESTED PARTIES IN SECTION 5, TOWNSHIP 
3 SOUTH, RANGE 1 WEST, U.S.M. 

Bureau of Land Management 
U.S. Department ofInterior 
Utah State Office 
Attn: Roger L. Bankert 
P.O. Box 45155 
Salt Lake City, Utah 84145-0155 

US AgBank FCB 
Fonnerly Fann Credit BK ofWIC 
PO Box 2940 
Wichita, KS 67202-2940 

Morris Dale Jenkins 
1595 South 1000 West 
Vernal, UT 84078 

Louiza P Jenkins 
6205 Riverside Blvd, APT 125 
Sacremento, CA 95831 

UNION CENTRAL LIFE INSURANCE 
PO Box 40888 
Cincinnati, OH 45240-0888 

State of Utah School and Institutional Trust 
Lands Administration 
675 East 500 South, Suite 500 
Salt Lake City, UT 84012-2818 

Teresa Ellen Jenkins 
56540 EL Dorado Drive 
Yucca Valley, CA 92284 

Clifton W Jenkins 
4225 N Sego Lily Dr. 
Morgan, UT 84050 
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Carol Ann Butterfield 
7986 South Coolidge 
Midvale, UT 84047 

Janalyn Hilton 
12122 South 2160 West 
Riverton, UT 84065 

Wendy B Dewey 
395 West Center St. 
Midvale, UT 84047 

Brokaw Family Trust 
Attn: Donnell G & Doralda W Brokaw, 
Trustees 
4220 S 1000 W 
Roosevelt, UT 84066 

Tamara Gray 
5293 North 6150 West 
Roosevelt, UT 84066 

Harris Family Trust 
Attn: Joseph Harris 
405 West 5100 South 
Ogden, UT 84405 

Shirley R Leavitt 
775 W Cobble Hobble Dr. 
Roosevelt, UT 84066 

Marion L Bodily Tr 
Attn: Marion Bodily 
225 N 500 West 
Vernal, UT 84078 

Cindy Downward 
6286 Hastings Cir 
Taylorsville, UT 84118 

Johnnie Jenkins 
2418 E Alexis Ave 
Idaho Falls, ID 83401 

Kathy Jepsen 
862 West 1875 South 
Preston, ID 83263 

Mark Butterfield 
6807 Club River 
Preston, ID 83263 

Margie Louise Edwards Nelson 
45 North 750 East 
Kaysville, UT 84037 

Blaine A & Gwenn Brokaw Trust 
Attn: Gwen Brokaw 
667 Mortensen Lane 
Roosevelt, UT 84066 

Vernon Lavon Edwards 
PO Box 1015 
Roosevelt, UT 84066 

Joyce EGerman 
1549 W Cobble Hollow 
Roosevelt, UT 84066 

Ann Abercrombie 
93 N 700 East 119-10 
Roosevelt, UT 84066 

Evelyn M Bodily Tr 
Attn: Marion Bodily 
225 N 500 West 
Vernal, UT 84078 

Carrie Sue Rocha 
3534 W Chism Ct 
Taylorsville, UT 84118 

Karen Rivera 
3117 N Angus St 
Fresno, CA 93703-1216 
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Lois Murray 
RR2 Box 2503 
Roosevelt, UT 84066-9531 

William K Oberhansly, Sharrie M Burris 
6427 S Golden Chain Dr. 
Murray, UT 84107-7715 

Bernice Reich 
30608 NE 2ND ST 
Washougal, WA 98671-8405 

Reva Christensen 
RR2 BOX 225 
Roosevelt, UT 84066-4829 
[Undeliverable] 

A Dean & Ramona R Murray Fam Tr, 
Attn: Tamra Arnold, AIF 
1821 Cobble Hollow Dr 
Roosevelt, UT 84066 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

James E. Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Keystone Oil and Gas LLC 
950 S Garfield Street 
Denver, CO 80209 

A DEAN MURRAY, 
ATTN: Tamra Arnold, AIF 
1821 Cobble Hollow Dr 
Roosevelt, UT 84066 

William I & Margaret E Watts Rev Tr 
Attn: William I Watts 
2108 Golf Links Dr. 
Prescott, AZ 86301-8119 

Jacqueline Monique Archbold 
6427 S Golden Chain Dr 
Murray, UT 84107-7715 

George D Christensen 
141 E 4000 S 
Vernal, UT 84078-8817 

A R Murray Trust, 
Attn: Tamra Arnold, AIF 
1821 Cobble Hollow Dr 
Roosevelt, UT 84066 

Bill Barrett Corporation 
Attn: Land Manager 
1001 Seventeenth Street, Suite 2300 
Denver, CO 80202 

Antelope Orri, LIc 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Legends Exploration, L.P. 
5851 San Felipe, STE 760 
Houston, TX 77057 

Shirley R Leavitt 
775 W Cobble Hobble Dr 
Roosevelt, UT 84066 

INTERESTED PARTIES IN SECTION· 17, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST, U.S.M. 

Lola Pohl 
HC 67 Box 106 
Ft Duchesne, UT 84026 

Finwing Corporation Retirement Trust 
PO Box 10886 
Midland, TX 79702 
[Address updated 10/17/2012] 
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SES Investments LTD Defined Benefits 
Plan 
PO Box 10886 
Midland, TX 79702 
[Address updated 10/17/2012J 

Mathew Charles Yergensen as Co-Trustee 
of the Michael Perry Yergensen Trust 
209 N 100 E 
Roosevelt, UT 84066 
[UndeliverableJ 

Christopher John Yergensen as Co-Trustee 
of the Michael Perry Yergensen Trust 
1503 Hazel Nut Circle 
EI Dorado Hills, CA 95762 
[UndeliverableJ 

Andrew Scott Yergensen as Co-Trustee of 
the Michael Perry Yergensen Trust 
816E530N 
Heber City, UT 84032 

Patricia Reeder Eubank 
3350 Calle Bonita 
Santa Ynez, CA 93460 

James C Reeder 
512 N Foothill Road 
Beverly Hills, CA 90210 

Sue K Yergensen 
42104 55th St W 
Lancaster, CA 93536 

Antelope ORR!, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Gary J Lamb, Inc. 
PO Box 3383 
Midland, TX 79702 

Bruce G Howard for the Estate of Sandra L 
Howard 
PO Box 1953 
Kenai, AK 99611 

William Terry Mitchell 
5550 W McIntosh 
Griffin, GA 30223 

Howard Mitchell 
5804 Knobby Hill Road 
Narvon, PA 17555 

Brenda M Zubeck 
414 Swires 
Kenai, AK 99611 

Ashwander Oil & Gas, Inc. 
6101 Oak Lane 
Katy, TX 77493 

Morgan Capitol Group, Inc. 
PO Box 989 
Mabank, TX 75147 

State of Utah School and Institutional Trust 
Lands Administration 
675 E 500 South, Suite 500 
Salt Lake City, UT 84102 

Lamb and Duncan Oil Trust dated 11/22/11 
PO Box 332 
Myton, UT 84052 
[Address updated 10/17/2012J 

Patricia Ashby 
579 E 4750 N 
Provo, UT 84604 
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Boulders Royalty Corp 
PO Box 7808 
Dallas, TX 75209 

Kathryn Cole 
1835 E Calie De Caballos 
Tempe, AZ 85284 

Marilyn Stewart 
1445 N Roanoke St 
Gilbert, AZ 85234 

Daniel Lamb 
POBox 292 
Myton, UT 84066 

Heirs of Allotment No 687 MUNC 306 
(Tabby Mo Suit-ic) Magee 
The Bureau ofIndian Affairs 
PO Box 190 
Ft Duchesne, UT 84026 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Antelope ORRl, LLC 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

First Interstate Bank of Denver, NA, 
Trustee 
FH Gower Trust 
ATTN: Trust Minerals 
PO Box 5825 
Denver, CO 80218 

Mark Torgerson, heir of Phyllis Goodrich 
87 Aparicio Dr 
Tooele, UT 84074 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

Beverly Dewyze 
PO Box 295 
Delta, UT 84624 

Stephen R Lamb and Gloria Lamb 
PO Box 292 
Myton, UT 84066 

Marvin L Young 
PO Box 264 
Myton, UT 84052 

Keystone Oil and Gas, LLC 
950 S Garfield Street 
Denver, CO 80209 

Legends Exploration, LP 
5851 San Felipe, Suite 760 
Houston, TX 77057 

Croff Oil Company 
3773 Cherry Creek Drive North, 
Suite 1025 
Denver, CO 80209 

Cynthia Smith, heir of Phyllis Goodrich 
337 Carma Ave 
Roosevelt, UT 84066 

Wade Torgerson, heir of Phyllis Goodrich 
Address Unknown 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Gary Conrad 
RR3 Box 3440 
Myton, UT 84052 
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Dusty Sanderson 
7802 Bennington Dr 
Amarillo, TX 79119-4994 

INTERESTED PARTIES IN SECTION 18, 
TOWNSHIP 3 SOUTH, RANGE 1 WEST, U.S.M. 

Mark A. Chapman 
POBox 450 
Sealy, TX 77474 

George G Vaught Jr 
PO Box 13557 
Denver, CO 80201-3557 

Covey Minerals Inc, 
Attn: Gary Nelson 
C/O Highland Commercial, Inc 
2733 East Parleys Way, Suite 304 
Salt Lake City, UT 84109 

Floyd E Lamb Trust, 
Attn: Karl Lamb Trustee 
POBox 332 
Myton, UT 84052 

State of Utah School and Institutional Trust Daniel Sam & Penny B Sam, JT 
Lands Administration 1104 West 1700 South 
675 East 500 South, Suite 500 Vernal, UT 84078 
Salt Lake City, UT 84012-2812 

Paul L McCullis 
PO Box 3248 
Littleton, CO 80161 

Croff Oil Co. Inc. 
240 Saint Paul St, Suite 305 
Denver, CO 80206 
[Address updated 10/03/2012] 

Slover Minerals, L.P., 
Attn: Ron Slover 
3614 Royal Road 
Amarillo, TX 79109 

DCP Investments LLC 
Attn: Craig E Peterson, Manager 
1365 Ambassador Way 
Salt Lake City, UT 84108 

Dr. Jess C Cheney 
2040 Murray Holladay Rd. #208 
Salt Lake City, UT 84117 

Eliason Eight, LLC 
4349 Lynne Lane 
Salt Lake City, UT 84124 

Red River Royalties, Inc 
PO Box 576 
Ardmore, OK 73402-0576 

Argo Energy Partners, Ltd 
PO Box 1808 
Corsicana, TX 75151 

Lori Michelle Glenn 
PO Box 12476 
Chandler, AZ 85248 

Ronnie Park 
117 Magnolia Lane 
Conroe, TX 77304 
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Nannette Tyrrell 
2465 W Beaver 
Gillette, WY 82718 

Jerome B & Dorothy K Guinand 
Attn: Dorothy K Guinand 
9522 E. Champagne Drive 
Sun Lakes, AZ 85248 

Chesley W Walker 
844 East 1400 South 
Orem, UT 84097 

David Ryan Fox 
3259 Mohawk Land 
Provo, UT 84604 

Larie McClain 
209 ShickRd 
Montoursville, PA 17754 

Michael Jordan Fox 
4185 Rennellwood Way 
Pleasanton, CA 94566 

Doi-Mms Bia UintahiOuray Agcy 
Attn: Hrs of Oscar Johnson 
687MUNC124 BIA 6232 
PO Box 25627 
Denver, CO 80225-0627 
[Address Updated 10/03/2012] 

Estate Of Emma V Thatcher 
Attn: Donald Mell Thatcher, Pers Rep 
4410 North 2000 West 
Helper, UT 84526 

Walton Oil Company LLC 
575 East 4500 South, Suite B-260 
Salt Lake City, UT 84107 

James E Anderson 
15304 Willowbrook Lane 
Morrison, CO 80465 

Michael P Yergensen Trust, Attn: Michael 
C. Yergensen, Trustee 
PO Box 4998 
Eldorado Hills, CA 95762-0027 
[Address updated 10/03/2012] 

Delmain G Ballard 
2018 South 600 East 
Salt Lake City, UT 84015 

Heather Essen 
35245 Damien Road 
Leesburg, FL 34778 

Christy Hone 
317 E 1090N 
Orem, UT 84057 

Dwight & Josephine LLC 
2595 Mount Crest Drive 
Salt Lake City, UT 84109-4026 

Marvin L Young 
PO Box 264 
Myton, UT 84052 

EP Energy E&P Company LP 
POBox 200682 
Houston, TX 77216-0682 

Antelope Orri, LIc 
2441 High Timbers, Suite 120 
The Woodlands, TX 77380 

Legends Exploration, L.P. 
5851 San Felipe, Suite 760 
Houston, TX 77057 

Keystone Oil And Gas LLC 
950 S Garfield Street 
Denver, CO 80209 
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Alpine King Inc. 
1257 Third Avenue 
Salt Lake City, UT 84103 

Ivers Oil Company 
111 E. Lincoln Road, Suite 4 
Spokane, W A 99208 

RSMCKNIGHT 
1405 Walker Bank Building 
Salt Lake City, UT 84111 
[Undeliverable] 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence Street, Suite 200 
Denver, CO 80202 

Dusty Sanderson 
7802 Bennington Drive 
Amarillo, TX 79119-4994 

Broughton Petroleum, Inc. 
PO Box 1389 
Sealy, TX 77474 

Keams Campbell Investment Co 
217 Cedar Street, #286 
Sandpoint, ID 83864 

Newfield Production Company 
1001 17th Street, Suite 2000 
Denver, CO 80202 

National Treasure Mines Company 
Unlocatable 

Intrepid Energy, LLC, Attn: Ron Slover 
1721 S Avondale Street 
Amarillo, TX 79106 
[Undeliverable] 

Steven L. Smith 
PO Box 2513 
San Antonio, TX 78229-2513 
[Undeliverable] 

MICHAEL P YERGENSEN TRUST, 
ATTN: Michael Yergensen, Trustee 
P.O. Box 4998 
Eldorado Hills, CA 95762-0027 
[Address updated 10/03/2012] 

ADDITIONAL INTERESTED PARTIES 

Andrew Scott Yergensen as 
Co-Trustee of the Michael Perry 
Yergensen Trust 
1477 Rocky Road 
St. George, UT 84790-8530 

Sue Yergensen 
42521 27th Street West 
Lancaster, CA 83536 

Croft Oil Company 
240 Saint Paul Street, Suite 305 
Denver, CO 80206 

Josephine C. Fullmer Trust 
Clem C. Fullmer, Trustee 
2595 Mount Crest Drive 
Salt Lake City, UT 84109 
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F I LED 
BEFORE THE BOARD OF OIL, GAS AND MINING 

DEPARTMENT OF NATURAL RESOURCES 
STATE OF UTAH 

NOV 0 5 2012 
SBCRETARY, BOARD OF 

OIL, GAS & MrNINB 

IN THE MATTER OF THE REQUEST FOR AGENCY 

ACTION OF BERRY PETROLEUM COMPANY FOR 

AN ORDER ESTABLISHING A 1,280 ACRE 

DRILLING UNIT FOR A HORIZONTAL WELL FOR 

PRODUCTION OF OIL AND GAS FROM THE 

UTELAND BUTTE MEMBER OF THE LOWER 

GREEN RIVER FORMATION IN SECTIONS 4 AND 

5 IN TOWNSHIP 5 SOUTH, RANGE 6 WEST, 

USM, DUCHESNE COUNTY, UTAH. 

FINDINGS OF FACT, 
CONCLUSIONS OF LAW, 

AND ORDER 

Docket No. 2012-037 

Cause No. 139-97 

This cause was heard befote the Utah Board of Oil, Gas and Mining (the "Board") 

on Wednesday October 24, 2012 in the Colorado Room at the Red Cliffs Lodge, Mile 

Post 14 Highway 128, Moab, Utah. The following Board members were present and 

participated in the hearing: James T. Jensen, Chairman, Ruland J. Gill, Jr., Kelly L. 

Payne, Chris D. Hansen, and Carl F. Kendell. Assistant Attorney General, MiChael S. 

Johnson represented the Board. 

Testifying on behalf of Petitioner, Berry Petroleum Company ("Berry"), was 

Dennis J. Gustafson, Senior Landman, Jeffrey Ehrenzeller, Senior Geologist, and Carole 

R. Edwards, Senior Reservoir Engineer. Mark L. Burghardt of Holland & Hart, LLP 

appeared as counsel for Berry. 

Attending and participating on behalf of the Division of Oil, Gas and Mining (the 

"Division") was Brad Hill, Oil and Gas Pennitting Manager, and Dustin Doucet, 



Petroleum Engineer. Assistant Attorney General, Steven F. Alder, represented the 

Division. 

The Board, having cons~dered the testimony presented and the exhibits received 

into evidence at the hearing, enters the following: 

FINDINGS OF FACT 

1. Berry is a Delaware corporation in good standing with its principal place of 

business in Denver, Colorado. Berry is qualified to do business in Utah and is fully and 

appropriately bonded with all Federal, Indian, and State of Utah agencies. 

2. This Request for Agency Action, as amended, (the "Request") covers 

Sections 4 and 5, Township 5 South, 6 West, USM, in Duchesne County, Utah (the 

"Subject Lands"). 

3. The Subject Lands are located within the area generally known as the Lake 

Canyon Field. The oil, 'gas and associated hydrocarbons underlying the Subject Lands are 

owned by the Ute Indian Tribe and are subject to an Exploration and Development 

Agreement between the Ute Indian Tribe, Ute Distribution Corporation, Bill Barrett 

Corporation, and Berry (the "EDA"). The EDA has been duly approved by the United 

States Bureau of Indian Affairs. Pursuant to the EDA, Berry has been issued, or will be 

issued upon drilling the proposed horizontal well, a majority interest in leases covering the 

Subject Lands. Leases issued under the EDA cover the Uteland Butte Member of the 

Lower Green River Formation, among other depths. 
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4. The Uteland Butte Member of the Lower Green River Fonllation 

underlying the Subject Lands is defined as: 

The stratigraphic interval from the top of the Uteland Butte Member 
at 4,596 feet to the base of the Uteland Butte Member at 4,810 feet 
as measured in the Berry Petroleum Company LC Tribal 3-5-56 
Well located in the NE'i4NW'i4 of Section 5, Township 5 South, 
Range 6 West, USM. 

5. The proposed horizontal well has been identified as the 5HH-5-56 Well. 

The productive interval of the horizontal lateral for this well will traverse the SYzNYz of 

both Sections 4 and 5. 

6. Currently, there are three producing vertical wells located on the Subject 

Lands. Of these wells, only the 2-5D-56 Well is producing from the Uteland Butte 

Member of the Lower Green River Formation. 

7. No previous Board order has spaced" the Subject Lands. To date, the 

existing vertical wells have been drilled under the general statewide well siting and 

location rules for vertical wells contained in Utah Admin. Code R649-3-2. 

8. The geological and engineering evidence presented by Berry indicates that 

the proposed horizontal well will be economical and will not result in waste. 

9. A copy of the Request was sent via certified mail, with return receipt 

requested, to all affected interest owners in the Subject Lands, including the Bureau of 

Indian Affairs and State and Vernal Field Offices of the Bureau of Land Management. 

3 



10. Notice of the filing of the Request and scheduled hearing was duly 

published in the Salt Lake Tribune and Deseret Morning News on October 7, 2012, and in 

the Uintah Basin Standard on October 2,2012. 

11. The vote of the Board members at the October 25, 2012 hearing in this 

cause was unanimous in favor of granting the Request. 

CONCLUSIONS OF LAW 

1. Due and regular notice of the time, place and purpose of the hearing was 

properly given in the form and manner as required by law and the rules of the Board and 

Division to all parties whose legally protected interests are affected by the Request. 

2. The Board has jurisdiction of the parties and of the subject matter pursuant 

to Utah Code Ann. § 40-6-1. et seq. 

3. The Uteland Butte Member of the Lower Green River Formation 

constitutes a "common source of supply" as defmed in Utah Code Ann. § 40-6-2(18). 

4. The default rules for statewide spacing of horizontal wells establish a 

"temporary six hundred and forty (640) acre spacing unit" for a horizontal well consisting 

of a single governmental section. Utah Admin. Code Rule R649':'3-2(6). The proposed 

horizontal well will traverse two governmental sections, covering 1,280 acres. Therefore, 

to enable the drilling of this horizontal well across two sections and create a permanent 

drilling unit covering 1,280 acres, an order of the Board is required. 
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5. The horizontal well drilled pursuant to this Request may not be located 

closer than 660 feet to a drilling or spacing unit boundary, federally unitized area 

boundary, uncommitted tract within a unit, or boundary line of a lease not committed to 

the drilling of such horizontal well. 

6. Future vertical wells on the Subject Lands may continue to be located 

according to DOGM's general well location and siting rules for vertical wells. Any 

existing or future vertical well located on the Subject Lands, which is completed to and 

producing from the Uteland Butte Member of the Lower Green River Formation, may not 

be located closer than 1,320 feet to the producing interval of the horizontal lateral. 

7. This Order mandates the sharing of Ute land Butte Member production from 

horizontal wells on a 1,280 acre basis without mandating any corresponding sharing of 

Uteland Butte Member production from vertical wells on the same basis. This practice, 

depending upon the location of wells and ownership patterns within the lands involved, 

has the potential to create correlative rights conflicts. In this partieular case, these factors 

do not create any inequities that outweigh the benefits of the requested relief in light of 

the statutory goals discussed in paragraph 8, below, and no party has objected to the 

request. 

8. The relief granted will be in furtherance of the public interest of this State 

by: providing for the development and operation of the oil and gas resource to maximize 
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ultimate recovery; protecting the correlative rights of all affected owners; and preventing 

waste. This relief is just and reasonable under the circumstances. 

9. Berry has sustained its burden of proof, demonstrated good cause and 

satisfied all legal requirements for granting the Request. 

ORDER 

Based upon the foregoing findings of fact and conclusions of law and other 

evidence of record, the Board orders that: 

1. The Request is granted. 

2. A 1,280 drilling unit is established for a single horizontal well covering all 

of the Subject Lands within the Uteland Butte Member of the Lower Green River 

Formation. 

3. Current and future vertical wells located on the Subject Lands are not 

covered by this Order, but will continue to be located in conformance with Utah Admin. 

Code R649-3-2. In the event Berry determines that there is communication between the 

horizontal well drilled pursuant to this Order and existing and future vertical wells, Berry 

shall notify the Division and take such remedial action as may be necessary. 

4. The Board has considered and decided this matter as a formal adjudication, 

pursuant to the Utah Administrative Procedures Act, Utah Code Ann. §§ 63G-4-204 
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through 208, and of the Rules of Practice and Procedure before the Board of Oil, Gas and 

Mining, Utah Admin. Code R641. 

5. This Order is based exclusively upon evidence of record in this proceeding 

or on facts officially noted, and constitutes the signed written order stating the Board's 

decision and the reasons for the decision, as required by the Utah Administrative 

Procedures Act, Utah Code Ann. § 63G-4-208, and the Rules of Practice and Procedure 

before the Board of Oil, Gas and Mining, Utah Admin. Code R641-109; and constitutes a 

final agency action as defmed in the Utah Administrative Procedures Act and Board 

rules. 

6. Notice of Right of Judicial Review by the Supreme Court of the State 

of Utah. As required by Utah Code Ann. § 63-G-4-208(e) through (g), the Board hereby 

notifies all parties to this proceeding that they have the right to seek judicial review of 

this Order by filing an appeal with the Supreme Court of the State of Utah within 30 days 

after the date this Order is entered. Utah Code Ann. § 63G-4-401(3)(a) and 403. 

7. Notice of Right to Petition for Reconsideration. As an alternative, but 

not as a prerequisite to judicial review, the Board hereby notifies all parties to this 

proceeding that they may apply for reconsideration of this Order. Utah Code Ann. § 

63G-4-302. The Utah Administrative Procedures Act provides: 

(1) (a) Within 20 days after the date that an order is issued 
for which review by the agency or by a superior agency under 
Section 63-46b-12 is unavailable, and if the order would 
otherwise constitute final agency action, any party may file a 
written request for reconsideration with the agency, stating 
the specific grounds upon which relief is requested. 
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(b) Unless otherwise provided by statute, the filing of the 
request is not a prerequisite for seeking judicial review of the 
order. 
(2) The request for reconsideration shall be filed with the 
agency and one copy shall be sent by mail to each party by 
the person making the request. 
(3)(a) The agency head, or a person designated for that 
purpose, shall issue a written order granting the request or 
denying the request. 
(b) If the agency head or the person designated for that 
purpose does not issue an order within 20 days after the filing 
of the request, the request for reconsideration shall be 
considered to be denied. Id. 

The Rules of Practice and Procedure before the Board of Oil, Gas and Mining 

entitled "Rehearing and Modification of Existing Orders" state: 

Any person affected by a final order or decision of the Board 
may file a petition for rehearing. Unless otherwise provided, 
a petition for rehearing must be filed no later than the 10th 
day of the month following the date of signing of the final 
order or decision for which the rehearing is sought. A copy 
of such petition will be served on each other party to the 
proceeding no later than the 15th day of that month. Utah 
Admin. Code R641-110-100. 

The Board hereby rules that should there be any conflict between the deadlines 

provided in the Utah Administrative Procedures Act and the Rules of Practice and 

Procedure before the Board of Oil, Gas and Mining, the later of the two deadlines shall be 

available to any party moving to rehear this matter. If the Board later denies a timely 

petition for rehearing, the aggrieved party may seek judicial review of the order by 

perfecting an appeal with the Utah Supreme Court within 30 days thereafter. 

8. The Board retains exclusive and continuing jurisdiction of all matters 

covered by this Order and of all parties affected thereby; and specifically, the Board 

8 



retains and reserves exclusive and continuing jurisdiction to make further orders as 

appropriate and authorized by statute and applicable regulations. 

9. The Chairman's signature on a facsimile copy of this Order shall be 

deemed the equivalent 1-;.signed "tV~~l~ses. 

DATED this ~ - dav of~2012. 
~ , 

STATE OF UTAH 
BOARD OF OIL, GAS, AND MINING 

sT. Jensen, Ch '. 
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CERTIFICATE OF SERVICE 

I hereby certify that I caused a true and correct copy ofthe foregoing FINDINGS OF 
FACT, CONCLUSIONS OF LAW, AND ORDER for Docket No. 2012-037, Cause No. 139-97 
to be mailed via email and first class mail, with postage prepaid, this 6th day of November, 2012, 
to the following: 

A. John Davis 
Mark L. Burghardt 
Holland & Hart, LLP 
Attorneys for Petitioner 
222 South Main Street, Suite 2200 
Salt Lake City, UT 84101 

Michael S. Johnson 
Assistant Attorneys General 
Utah Board of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
MIKEJOHNSON@utah.gov 
[Via Email] 

Steven F. Alder 
Fred Donaldson 
Assistant Attorneys General 
Utah Division of Oil, Gas & Mining 
1594 West North Temple, Suite 300 
Salt Lake City, UT 84116 
STEVEALDER@utah.gov 
[Via Email] 

Berry Petroleum Company 
Attn: Dennis Gustafson, Senior Landman 
1999 Broadway Street, Suite 3700 
Denver, CO 80202 

Ute Distribution Corporation 
P.O. Box 696 
Roosevelt, UT 84066 
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United States of America 
Bureau of Land Management 
Utah State Office 
P.O. Box 45155 
Salt Lake City, Utah 84145-0155 

Bureau of Land Management 
Vernal Field Office 
Attn: Jerry Kenczka 
170 South 500 East 
Vernal, UT 84078 

United States of America 
Bureau of Indian Affairs 
Unitah and Ouray Reservation 
P.O. Box 130 
Ft. Duchesne, UT 84026 

Ute Indian Tribe 
Energy and Minerals Dept. 
P.O. Box 70 
Ft. Duchesne, UT 84026 

Bill Barrett Corporation 
1099 18ths Street, Suite 2300 
Denver, CO 80202-1939 

Ute Energy Upstream Holdings, LLC 
1875 Lawrence St., Suite 200 
Denver, CO 80202 
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