
INTERWEST 
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A SUBSIDIARY OF PACIFICORP 
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Utah Coal Program 
Utah Division of Oil, Gas, and Mining 
1594 West North Temple, Suite 1210 
P.O. Box 145801 
Salt Lake City, Utah 84114-5801 

Interwest Mining Company 
Huntington Office 
P. O. Box 310 
15 North Main Street 
Huntington, UT 84528 

Subj: Amendment to Add a Post-Mining Water Discharge at Rilda Canyon Portals, 
Permit Area Change to Include Discharge Pipeline Route and Potential 
Treatment Facility Area, PacifiCorp, Deer Creek Mine, C/OIS/0018, Emery 
County, Utah. 

PacifiCorp, by and through its wholly-owned subsidiary, Interwest Mining Company, as 
mine manager, hereby submits an amendment to the Deer Creek Permit to include a 
permanent water discharge at the Deer Creek Mine Rilda Canyon Portals, as well as a water 
discharge pipeline to the Huntington Power Plant and a permit area change to include the 
pipeline route and potential treatment facility area at the Huntington Power Plant. 

Interwest Mining Company proposed several alternatives to the Mine Safety and Health 
Administration to impound or redirect intercepted mine water underground to prevent 
discharge at Rilda Canyon. Plans submitted to MSHA have included retaining the water 
through the construction of underground bulkheads, retaining and diverting intercepted mine 
water to the Deer Creek portals using interlocking parallel plugs, and routing water using 
dams and plugs through a 12" borehole through an unmined portion connecting the Mill Fork 
Area to the southern area of the Deer Creek Mine to drain through the Deer Creek portals. 
This diversion would have allowed all water produced in the Mill Fork Area to be diverted 
and discharged from the Deer Creek Mine portals in Deer Canyon. Interwest Mining 
Company currently possesses an approved UPDES discharge point at this location. 
However, the Mine Safety and Health Administration has denied all plans for retaining or 
diverting intercepted mine water using dam type structures underground, instead requiring 
free flow out of the mine by gravity to the Rilda Canyon portals. The only alternative left to 
distribute the intercepted mine water is to discharge it from the Rilda Canyon Portals in Rilda 
Canyon. 

In this alternative, PacifiCorp is proposing to install a permanent mine water discharge 
system in each of the two (2) portals of the Rilda Canyon Portal facility. Each portal will 
include two (2) HDPE pipes, a 25 foot thick solid concrete plug, and at least 25 feet of non
combustible backfill immediately outby the concrete portal plug. Each of the pipes will be 
perforated inby the plug and covered with 3 feet of coarse gravel to filter out any solids or 
objects that have the potential to cause clogging in the pipeline. 

suzannesteab
Text Box
C/015/0018Received 1/19/17Task #5358



Utah Coal Program 
Deer Creek Mine C/015/0018 

January 18, 2017 
Page 2 

Because of the anti-degradation policy adopted by the United States Forest Service and the 
Utah Department of Water Quality in 1994, intercepted mine water cannot be discharged at 
any point within the Forest Boundary. The pipelines from the portals will report to a single 
10" HDPE transfer line that will be constructed down Rilda Canyon adjacent to the mine 
site's primary access road. At the present boundary of the Deer Creek Mine disturbed area, 
PacifiCorp's Huntington Power Plant will extend the line adjacent to Emery County Road 
#306. The pipe will extend to Huntington Canyon and cross under State Highway 31. From 
this point, the line will be buried on the north and west side ofHwy 31 within the highway's 
recorded Right of Way. At the Huntington Plant water diversion structure, the line will again 
be routed under Hwy 31 to the power plant's Raw Water pond. 

The water will discharge into the Plant's sediment pond. Huntington Power Plant is planning 
to consume the water in its generation of electrical power. Interwest Mining expects that 
once the water begins to discharge from the mine (timing is unknown), the plant will receive 
between 200 to 600 gallons per minute, all of which will be used in plant operations. 

The discharge water is expected to contain elevated levels of total iron at first. The water 
with elevated iron will be diluted and consumed in plant operations. If in the future the plant 
operations terminate for any reason and the water still contains elevated iron and must be 
discharged (into Huntington Creek), the discharge will be treated to meet UPDES standards 
before it is discharged. PacifiCorp lands for a potential treatment plant will be dedicated for 
this purpose and the area will be added to the Deer Creek Permit. 

Interwest Mining proposes to add discussion of the mine discharge and revise its mine permit 
boundary to include the pipeline route (12 feet wide x 5.6 miles long) and a treatment plant 
site, 2.5 acres on PacifiCorp land at the Huntington Plant. 

A meeting was held at the UDOGM office on December 20, 2016 to discuss and reach 
agreement on how the pipeline route in its entirety can be added to the Deer Creek Mine 
permit to the mutual satisfaction of both PacifiCorp and DOGM. During the meeting, the 
following items were discussed and confirmed: 

Inclusion of the post mine gravity drainage/pipeline corridor within the permit boundary 
involves resolving several permitting issues (December 20,2016 meeting with DOGM): 

1. Amendment to the Deer Creek Mine permit to expand the permit boundary to 
include the pipeline corridor 

2. Terminus end of the pipeline corridor - pipe outlet to the Huntington Raw Water 
pond. 

3. Huntington Plant operation contingency plan 
4. Potential third party interference issues/complying with DOGM regulations. 
5. Bonding for performance and maintenance 
6. Monitoring post closure mine hydrology 
7. DWQ UPDES permit amendment modification - Outfall 003 
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8. Acknowledgement by DOGM that NEWUSSD is interested in the water source 
transported by the mine relief pipeline. 

Explanation of and PacifiCorp's commitment to the issues outlined above: 

1. Amendment to the Deer Creek Mine permit to expand the permit boundary to 
include the pipeline corridor: 

o PacifiCorp will amend the Deer Creek Mine permit boundary to include 
the pipeline corridor: 

• Width in general shall be 12 ft. for its entire length. 
• An enlarged area for a potential treatment plant, approximately 

250' x 250', will be permitted at terminus of the pipeline. 

• PacifiCorp will provide DOGM with as-built metes and bounds 
description of the pipeline corridor (initially the permit area 
extension is described by aliquot parts) 

2. Terminus end of the permit boundary will not include Raw Water Pond at 
Huntington Plant. PacifiCorp committed to analyzing potential hydrologic 
impacts to the Raw Water Pond including the diversion of mine water. Based on 
the analysis provided in Volume 12 Appendix B and outlined below, the total 
amount of iron production (goethite, FeOOH) would be insignificant in 
comparison to the total sediment production (total suspended solids/natural 

sediment of Huntington River diverted to the Raw Water Pond): 
• Raw Water Pond Technical Details: 

• Date of Construction: 1972 

• Capacity: 327 acre feet 

• Pond liner: 2' of clay and silts compacted in 8" lifts to 98% 
density (ASTM D1557-70) 

• PacifiCorp analyzed the potential sediment and total iron 
contribution to the Raw Water Pond based on actual flow data and 
water quality analysis of Huntington River and Deer Creek Mine 

intercepted water (refer to Volume 12 Appendix D Final Closure 
Plan - Appendix D: Sediment Production to Raw Water Pond 
versus Production of Goethite (FeOOH). 

• Based on sampling analysis Huntington Plant Diversion to 
Raw Water Pond sediment production varied from 
(Huntington River Diversion rates from 6,700 gpm to 9,700 
gpm and average Huntington Creek Site HCCOl, TSS 35 

mg/L): 
o 1.4 to 2.0 tons/day 
o 0.70 to 1.01 yard3/day 



o 254 to 367 yard3/year 
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• Based on sampling analysis of Deer Creek intercepted 
groundwater production from 11 th - 1 7th West projected 
goethite production would yield (11 th - 17th West flow rate 
of300 gpm, total iron of 1.3 mglL): 

o 0.004 tons/day 
o 0.0010 yard3/day 
o 0.3794 yard3/year 

• Total sediment production equates to 99.85% to 99.90% of 
the total contribution of sediment from Huntington Creek 
and 0.1 % to 0.15 % from projected goethite in the mine 
water. 

• Any cleaning of the raw water pond will be the responsibility of 
Huntington Plant, where pond cleanings will be disposed of in a 
state approved landfill. 

3. Huntington Plant operation contingency plan: 
o If Huntington Power Plant is taken offline indefinitely for any reason and 

mine discharge water is not in compliance with the water quality numeric 
criteria determined by DEQ, a treatment facility will be constructed and 
compliant water will be discharged into Huntington Creek under the 
jurisdiction of the Division of Water Quality (DEQ) - Deer Creek UPDES 
permit. 

4. Potential third party interference issues/complying with DOGM regulations. 

o Acknowledgement by DOGM that the pipeline/permit corridor is a 
multiple use area over which PacifiCorp has no control. PacifiCorp 
requests that the following items be included as permit conditions: 

• Pipeline right-of-way (area to be permitted) is within previously 
disturbed, existing rights-of-way. 

• Pipeline right-of-way is completely exposed to traffic, elements, 
third party interferences, etc. 

• No way to control external activities that might affect pipeline 
infrastructure. 

• No way to fence off or limit access to pipeline. 
• No way to mark or put permit signage along pipeline. 

5. Bonding for performance and maintenance: 

o PacifiCorp has secured performance and maintenance bonds from Emery 
County (Road 306) and State of Utah Department of Transportation (State 
Road 31) 

6. Monitoring post closure mine hydrology: 
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o The water quality of mine discharge shall be sampled at least monthly and 
analyzed for compliance with DEQ water quality numeric criteria and 
submitted to DOGM quarterly. 

o In the event of Number 3, a reclamation surety shall be provided to 
DOGM for the constructed treatment facility operation and its reclamation 
until the conditions in Number 3 are met. 

o If the mine discharge water quality falls within the range of numeric 
criteria determined by DEQ for six straight months (6-month running 
average), water may be discharged into the Huntington Creek under a 
UPDES permit or transferred to NEWUSSD. Permit reduction procedures 
shall commence and DOGM shall relinquish jurisdiction. 

7. DWQ UPDES permit amendment modification - Outfall 003: 

o PacifiCorp has collected hundreds of samples documenting the quality of 
the intercepted groundwater at the Deer Creek Mine. Samples collected 
by PacifiCorp are analyzed by a third party, State Certified Laboratory. 
Analysis of the water resources includes not only solute constituents 
documenting the geochemical nature of the groundwater, but in addition 
whole effluent testing has been used to verify that the groundwater 
discharge is not detrimental to aquatic life. All water, whether surface or 
groundwater, includes minor amounts of constituents which contribute to 
the overall chemistry of the water. Levels of these constituents depend 
upon the hydrogeologic setting and interaction of the groundwater and the 
geologic formations from which it derives. To assist State of Utah 
Division of Water Quality (DWQ) in reviewing of PacifiCorp's revised 
UPDES permit application for a new outfall (003), PacifiCorp amended 
and expanded water quality analysis test procedures of the intercepted 
groundwater to comply with the EPA Form 2C requirements. PacifiCorp 
continues to sample and analyze the intercepted groundwater at Deer 
Creek, and to provide the detailed results to multiple governmental 
agencies. 

o The following table compares the numeric standards established by the 
State of Utah (Table 2.14.2 - Numeric Criteria for Aquatic Wildlife 3C 
Huntington Creek) to analyses of groundwater intercepted in the Deer 
Creek Mine projected to be discharged at Rilda Canyon Portals. As 
demonstrated in this table, the projected water quality discharged from the 
mine exceeds (is in compliance with) the Numeric Criteria for Aquatic 
Wildlife 3C - Huntington Creek. 
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50 
Detected in th ree out of the six samples 

I NO I 
Lab ron,nl"T, limit 10 
NO 
Lab ron,nl"T, limit 1 
3.6 
Six samples analyzed 

NO 
LabJeporting limit 10 _____ ---j 
NO 
Lab rDn,nrr,n limit 10 
NO 
Lab reporting limit <0.2 
Six sa 

1

34.6 
Five samples analyzed 

NO 
Lab limit <2 
NO 
Lab limit <2 
28.5 
Detected in two out of the seven samples 

Sample period represents the last six months of sampling from 11th _17th West sealed area 
Note 1: Samples collected from 11th _17th West discharge 
ND: Not Detected 

o Alteration of the existing water chemistry in the Huntington Plant Raw 
Water Pond will be insignificant. In terms of total dissolved solids (TDS), 
introduction of the mine water will cause the overall TDS of the Raw 
Water Pond to increase from approximately 5 mg/L to 18 mg/L (mg/L -
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parts/million) depending on the rate of Huntington River diversion and 
volume of mine water diverted to the Raw Water Pond. 

Data Transmitted to the USFS (8/1/2016) 
Water Diversion Total Dissolved Solids Mass Balance Calculation 
Huntington Creek 7,000 to 11,000 gpm (93 to 98% of total diversion) 
Deer Creek Mine - Rilda Canyon 200 - 500 gpm (2 to 7% of total diversion) 
Projected Huntington Power Plant Intake Water Quality (Cooling Towers): IDS (mg/L) Values 

Average Huntington Creek Diversion (7,000 gpm) with Mine Water varying from 200 to 500 gpm 
Total diversion 7,000 gpm (Huntington Creek @ 6,500 gpm, Mine Water @ 500 gpm) 
Total Dissolved Solids 262 mg/L Change in TDS: Increase of 18 mg/L 
Total diversion 7,000 gpm (Huntington Creek@ 6,800 gpm, Mine Water @200 gpm) 
Total Dissolved Solids 251 mg/L Change in TDS: Increase of7 mg/L 

High Huntington Creek Diversion (11,000 gpm) with Mine Water varying from 200 to 500 gpm 
Total diversion 11,000 gpm (Huntington Creek @ 10,600 gpm, Mine Water@ 500 gpm) 
Total Dissolved Solids 255 mg/L Change in IDS: Increase of 11 mg/L 
Total diversion 11,000 gpm (Huntington Creek @ 10,800 gpm, Mine Water@ 200 gpm) 
Total Dissolved Solids 248 mg/L Change in TDS: Increase of 5 mglL 

The maximum increase in IDS in the Huntington Power Plant cooling towers is projected to be an increase 
ofl8 mg/L. 

o Huntington Plant water usage operation systems will remain constant 
• The Deer Creek Mine water supply has an increased TDS 

concentration when compared to the Huntington Creek 
supply; however, the Huntington plant cooling tower 
circulating water quality is controlled through a water 
treatment process such that the TDS concentration of the 
circulating water will not be affected by the use of the 
supplemental Deer Creek Mine supply. In essence, 
although the fraction of the make-up water supply to the 
Huntington cooling tower circulating water system from 
the Deer Creek Mine will have an increased TDS 
concentration as compared to the Huntington Creek water 
supply, the cooling tower circulating water system will be 
controlled to maintain the current (a consistent) TDS 
concentration. This means that the overall chemistry in 
tenus ofTDS of the water used in the plant operations and 
ultimately diverted to the Huntington Plant Irrigation 
Reservoir will remain constant. Use of the mine water will 
not alter the current irrigation system used at the plant 

8. Acknowledgement by DOGM that NEWUSSD is interested in the water source 
transported by the mine relief pipeline. 

o North Emery Water Users Special Service District (NEWUSSD) Board 
has voted to pursue pipeline and water when water is in compliance. 

o NEWUSSD may use pipeline for Rilda Springs flow as well. 
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o NEWUSSD will need access and control of pipeline and valves up to the 
Rilda portals (into the reclaimed disturbed area of Rilda Canyon facilities 
until Phase III bond release). 

PacifiCorp will deed the pipeline corridor in its entirety and water to NEWUSSD and remove 
from permit area with permit reduction. 

Cl/C2 forms are included with this submittal. A Redline/Strike-out copy of the revised text 
in Volume 11 and Volume 12 of the Deer Creek MRP is included for your review as well as 
the associated revised maps that show detailed designs of the discharge plan. 

If there are any questions or concerns with the submittal, please contact me at 435-687-4712, 
Chuck Semborski at 435-687-4720, or Dennis Oakley at 435-687-4825. 

Sincerely, 

~~5.~.eJz 
Kenneth Fleck 
Geology and Environmental Affairs Manager 

Enclosures 

Cc File 
Scott Child 



APPLICATION FOR COAL PERMIT PROCESSING 

Pennit Change [j] New Pennit D Renewal D Exploration D Bond Release D Transfer D 

Permittee: PacifiCorp 
----~----------------------------------------------------------------------------Mine: Deer Creek Mine Permit Number: Cl01510018 ------------------Title: Amendment to Add a Posi-Mini!lg Water Discharge al Rilda Cllnyon Portals, Perml! Area Change 10 Include Discharge PipeliM Route end Polential Tre8lment Faclily Area, PacifiCorp, Dear Creek Mine. C/01510018, Emery County. Utah 

Description, Include reason for application and timing required to implement: 

Instructions: If you answer yes to any ofthe first eight (gray) questions, this application may require Public Notice publication. 

IE] Yes DNo 
D Yes 1&1 No 
D Yes 1&1 No 
DYes IKINo 
DYes~No 
DYes IE] No 
r&lYes DNo 
~YesDNo 
DYes[BJNo 
r&lYes DNo 

DYes~No 
DYes r&lNo 
D Yes r&lNo 
DYes~No 
DYes~No 
DYes~No 
181 Yes DNo 
~YesDNo 
I&! Yes DNo 
DYes I&jNo 
DYes~No 
DYes~No 
DYes~No 

I. Change in the size of the Permit Area? Acres: 367.50 Disturbed Area: _0___ [jJ increase D decrease. 
2. Is the application submitted as a result of a Division Order? DO# __ 
3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area? 
4. Does the application include operations in hydrologic basins other than as currently approved? 
5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond? 
6. Does the application require or include public notice publication? 
7. Does the application require or include ownership, control, right-of-entry, or compliance information? 
8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 
9. Is the application submitted as a result of a Violation? NOV # __ 

10. Is the application submitted as a result of other laws or regulations or policies? 
Explain: MSHA and DOGM denied plans to retain intercepted groundwater Inside the mine. 

11. Does the application affect the surface landowner or change the post mining land use? 
12. Does the application require or include underground design or mine sequence and timing? (Modification ofR2P2) 
13. Does the application require or include collection and reporting of any baseline information? 
14. Could the application have any effect on wildlife or vegetation outside the current disturbed area? 
15. Does the application require or include soil removal, storage or placement? 
16. Does the application require or include vegetation monitoring, removal or revegetation activities? 
17. Does the application require or include construction, modification, or removal of surface facilities? 
18. Does the application require or include water monitoring, sediment or drainage control measures? 
19. Does the application require or include certified designs, maps or calculation? 
20. Does the application require or include subsidence control or monitoring? 
21. Have reclamation costs for bonding been provided? 
22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream? 
23. Does the application affect permits issued by other agencies or permits issued to other entities? 

lication. 

I hereby certify that I am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information 
and belief in all respects with the laws of Utah in reference to commitments, Wldertakings, and obligations, herein. 

Kenneth S. Fleck .~~ s: Eti.ek 
Print Name Sign Name, ositi , Date 

Nota P 
My COIIUDission Expm:s: 
Attest: State of 

~.........,..............,'"""lo __ , 201)J 
} ss: 

COWl~of ______ ~4V~~~~ ____ __ 

For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining 
Number: 

Form DOGM- Cl (ReVISed 9/1712013) 



APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

Permittee: PacifiCorp 
------~--------------------------------------------------------------------------Mine: Deer Creek Mine 

Title: " -4- . . -1'\ ( l C -k "- Usc.I.....~"t 
?\p.a..\'t\'(. ~v.!t. tJ<-~ ve-\t.vL-HeJ T rnu\-' _':1 ("'ttl j)~c. .... JClI')'l\of-, C./OISiooc~ 671er~ ('~ .... l..;,~/0fcth 

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed pennit 
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table 
of contents, section of the plan, or other infonnation as needed to specifically locate, identify and revise the existing Mining and 
Reclamation Plan. Include page, section and drawing number as part of the description. 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 

o Add !j] Replace o Remove Legal and Financial Volume, Text Section, replace entire section 

!j] Add o Replace o Remove legal and Financial Volume, Appendix B, add UDOT and Emery County agreemen1s and bonds, 23 pages 

o Add !j] Replace o Remove legal and Financial Volume, Appendix G, replace Deer Creek permit boundary description 

o Add !j] Replace o Remove Volume 11, RS45-301-300 Biology, Maps Tab, 300-1, 300-2, 300-3, 300-4, 300-5, 300-S 

o Add !j] Replace o Remove Volume 11, R645-301-400 Land Use, Maps Tab, 400-1 

o Add !j] Replace o Remove Volume 11, R645-301-500 Engineering, replace entire chapter 

o Add !j] Replace o Remove Volume 11, RS45-301-500 Engineering, Figures Tab, replace Figure RS45-301 -500d 

o Add !j] Replace o Remove Volume 11, R645-301-500 Engineering, Maps Tab, 500-1 (sheets 1-3 of 3),500-2,500-3,500-4 (sheets 1-4 of 4) 

o Add !j] Replace o Remove Volume 11, RS45-301-600 Geology, Maps Tab, SOO-1 

o Add !j] Replace o Remove Volume 11 , R645-301-700 Hydrology. replace entire chapter 

o Add !j] Replace o Remove Volume 11 A, Appendix Volume, Table of Contents, replace entire TOC 

IjJ Add o Replace o Remove Volume 11 A, Appendix Volume, Engineering Appendix, Add Appendix H cover page 

IjJ Add o Replace o Remove Volume 11 A, Appendix Volume, Engineering, Appendix H, Add Facilities DeSign, S8 pages 

III Add o Replace o Remove Volume 11 A, Appendix Volume, Engineering, Appendix I, Add Appendix I cover page 

III Add o Replace o Remove Volume 11 A, Appendix Volume, Engineering, Appendix I, Add Pipeline Design, 26 pages 

o Add IjJ Replace o Remove Volume 11 B, Appendix Volume, Hydrology, Map 700-4 

o Add III Replace o Remove Volume 12, R645-301-700 Hydrology, replace entire chapter 

/j] Add o Replace o Remove Volume 12, R645-301-700 Hydrology, add Appendix D 

/j] Add o Replace o Remove Volume 12, RS45-301-700 Hydrology, add Appendix E 

o Add IjJ Replace o Remove Volume 12, R645-301-700 Hydrology, Maps Tab, Map MFS1830D (includes data from MFS1831D and MFS1832D) 

o Add o Replace IjJ Remove Volume 12, R645-301-700 Hydrology, Maps Tab, MFS1831D 

o Add o Replace !j] Remove Volume 12, R645-301-700 Hydrology, Maps Tab, MFS1832D 

IjJ Add o Replace o Remove Volume 12, R645-301-700 Hydrology, Maps Tab, MFS1902D 

IjJ Add o Replace o Remove Volume 12, R645-301-700 Hydrology, Maps Tab, MFS1904D 

IjJ Add o Replace o Remove Volume 12, R645-301-700 Hydrology, Maps Tab, MFS1905D 

o Add o Replace o Remove 

o Add o Replace o Remove 

o Add o Replace o Remove 

Any other specific or special instruction required for insertion of this proposal into the Received by Oil, Gas & Mining 
Mining and Reclamation Plan. 

{n'SQ.o(.htlY\ D (~I&~l~l C'.DtJLt.on +0 i\~ j>e..TyY\\+ LIJ.I~) CA..<i ~ 
c91A...t \ \ ~H d i r-. Vo \ u...~'L \ '2. ~ ~J.V"ole-a-~' R~'5 -1 (.' i - 7:2<6 Pit<!-, 'f~ -i"\--I\\W\In<J 

Fonn DOOM - C2 (Revised March 12,2002) 
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PacifiCorp 

Legal and Financial Information 

Cottonwood C/015/0019,   Deer Creek Mine C/015/0018 

 

This application for a mining and/or reclamation permit is submitted to the State of Utah, 

Department of Natural Resources, Division of Oil, Gas and Mining, in accordance with the Utah 

Coal Mining and Reclamation Act, Title 40, Chapter 10, U.C.A., 1953 (as amended); the 

applicable rules and regulations adopted thereunder; the Surface Mining Control & Reclamation 

Act of 1977, and applicable regulations adopted thereunder (30 CFR  770, et seq.), the Cooperative 

Agreement between the State of Utah and the United States Secretary of Interior, and other 

applicable laws and regulations. The information divulged in the following sections is common to 

the two referenced permits held by PacifiCorp. Any information specific to a particular permit is 

listed under the related permit name. 

 

R645-301-112: Identification of Interests 

PacifiCorp, an Oregon Corporation, was incorporated on August 11, 1987.  On January 9, 1989, 

Utah Power & Light Company (UP&L), a Utah Corporation, and PacifiCorp, a Maine Corporation, 

were merged with and into PacifiCorp, an Oregon Corporation.  At that time, all outstanding shares 

of Capital Stock of PacifiCorp (Maine) and UP&L were converted into shares of capital stock of 

PacifiCorp (Oregon).  UP&L became a Division of PacifiCorp (Oregon).  On October 1, 1990, 

Energy West Mining Company, a wholly owned subsidiary of PacifiCorp, replaced the UP&L 

Mining Division as operator of the Utah mining operations.  In 2015, East Mountain Energy 

replaced Energy West Mining Company as mine operator of the Deer Creek Mine.  PacifiCorp 

now owns the following mines in Utah:  the Deer Creek Mine and Cottonwood Mine.  PacifiCorp’s 

Interwest Mining Company, a wholly owned subsidiary, manages all mines owned by PacifiCorp. 

 

The following background information is provided on the historical changes in ownership of 

PacifiCorp. On November 29, 1999, PacifiCorp was acquired by Scottish Power.  Later on, 

effective as of March 21, 2006, MidAmerican Energy Holdings Company (MEHC) acquired 

PacifiCorp from Scottish Power.  MEHC is a global energy company based in Des Moines, Iowa. 

Then effective April 30, 2014, MEHC became known as Berkshire Hathaway Energy Company. 
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With this change, PacifiCorp still retains its original corporate identity within the Berkshire 

Hathaway Energy Company organizational structure.  PacifiCorp, an Oregon corporation, remains 

the same Oregon corporation today as when initially incorporated on August 11, 1987.  PacifiCorp 

continues to operate as a public utility providing electric service to customers in the six western 

states of Oregon, California, Washington, Idaho, Utah and Wyoming. 

 

Effective June 29, 2015, East Mountain Energy, LLC replaced Energy West Mining Company as 

mine operator of the Deer Creek Mine. The Deer Creek Mine is no longer a producing mine and 

is in the process of final closure and sealing of the mine in its entirety. East Mountain Energy, LLC 

is providing interim day-to-day care while an in-mine ground water management system is put in 

place and the mine is completely sealed and closed.  PacifiCorp has no affiliation with East 

Mountain Energy, LLC, other than a contractual service agreement to provide interim day-to-day 

care of the mine until the mine has been closed and permanently sealed or other arrangements have 

been implemented. All DOGM/OSM permitting, compliance and regulatory matters pertaining to 

the Deer Creek Mine (permit no. C/015/0018) and the Cottonwood/Wilberg Mine (permit no. 

C/015/0019) will be handled by our Huntington office staff of Interwest Mining Company, a 

wholly-owned subsidiary of PacifiCorp and managing agent for PacifiCorp’s coal mine operations 

in Utah. PacifiCorp owns the following mines in Utah:  the Deer Creek Mine and Cottonwood 

Mine. 

 

The information required by the regulations with respect to PacifiCorp and its officers and 

directors is contained herein as part of Appendix A. 

 

R645-301-112.210: Applicant 

PacifiCorp 

c/o Interwest Mining Company  

1407 West North Temple 

Suite 110 

Salt Lake City, Utah 84116 

(801)220- 4207 

The Mine Permit Managing Agent is: 

 Interwest Mining Company 

 Huntington Office 

 PO Box 310 

 15 North Main Street 

 Huntington, Utah  84528 

 (435) 687-9821 
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R645-301-112.220 Applicant’s Resident Agent: 

 The Resident Agent who will accept Service of Process is Kenneth S. Fleck, PacifiCorp, 

Interwest Mining Company – Huntington Office,  PO Box 310,  Huntington, Utah  84528,  (435) 

687-4712. 

 

R645-301-112.230: Responsibility for Reclamation Fee 

 PacifiCorp, an Oregon Corporation, with an office located at 1407 West North Temple, 

Suite 110, Salt Lake City, Utah 84116, telephone number (801) 220- 4207, will be responsible for 

the payment of the reclamation fee. Due to the fact that PacifiCorp is a corporation,  no one 

individual can be held responsible for payment of the reclamation fee. 

 

R645-301-112.300: Corporate Directors and Officers 

See Appendix A for complete list. 

 

R645-301-112.400: Identification Names, Numbers, and Dates of Issuance 

 PacifiCorp has been issued mining permits for the coal mining operations listed below by 

the State of Utah, Division of Oil, Gas and Mining. The PacifiCorp Employer I.D. Number is 93-

0246090.  

 PacifiCorp holds the following coal mining interests: 

 

  Utah Operations (100% Interest) 

   Cottonwood/Wilberg Mine 

   DOGM C/015/019 renewed July 6, 2014 

   MSHA ID NO.   42-01944 issued November 12, 2015 

   Emery County, Utah 

 

   Deer Creek Mine 

   DOGM C/015/018 renewed February 7, 2016 

   MSHA ID NO.   42-00121 issued March 19, 1973 

   Emery County, Utah 

 

  Wyoming Operations –  

   Bridger Coal Company (66.67% Interest) 
 
   Jim Bridger Mine - Employer ID No.: 93-0246090 

   WDEQ-LQD PERMIT NO. 338-T7 issued March 19, 2013 

   MSHA ID NO. 48-00677 issued September 28, 1973 

   Sweetwater County, Wyoming 
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   Glenrock Coal Company (100% Interest) 
 
   Dave Johnston Mine 

   WDEQ-LQD PERMIT NO. 291-T8 issued April 10, 2013 

   MSHA ID NO. 48-00085 issued February 3, 1976  

   Converse County, Wyoming 

 

  Colorado Operations 

   Trapper Mining Company (21.4% Interest) 
 
   Trapper Mine - Employer ID: 522071379 

CO Dept. of Mineral and Geology Permit No.: C-81-010  

Renewal (RN-6) Approved July 9, 2013 

   MSHA ID No.: 05-02838  issued 12/01/80 

   Moffat County, Colorado 

 

For miscellaneous licenses, permits and approvals obtained by the applicant for each mining 

operation, see Appendix B. 

 

PacifiCorp commits to any special conditions issued by the Division of Oil, Gas, and Mining. 

PacifiCorp does reserve the right to apply for changes to these special conditions as data collection 

information dictates. 

 

PacifiCorp commits to comply with any and all United States Forest Service and Bureau of Land 

Management’s  requirements for permit issuance and lease stipulations. 

 

R645-301-112.500: Surface and Subsurface Owners of Record of the Area to be Mined/ 

R645-301-114: Right of Entry Information 

 

See Appendix C for information regarding surface and subsurface ownership and right of entry to 

underground coal mining operations. All leases and rights of entry for the respective mine permits 

are currently held in the name of PacifiCorp.  For coal ownership, see Plate 1-1 in each respective 

permit. For surface owners see Plate 1-2. The information provided  in the table below summarizes 

the total underground right of entry acres for each PacifiCorp coal mine. 
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  Right of Entry Acres* 

(Refer to Appendix C) 

Permit Acres** 

(Refer to Appendix G) 

Federal Coal Leases 3,942.77   

State Coal Leases   

Fee 103.72  

Total 4,046.49 4,092.00 
D

ee
r 

C
r
ee

k
 Federal Coal Leases 19,895.11  

State Coal Leases 0  

Fee 1,023.72  

Total 20,918.83 19,940.60 20,308.10 

  *Refers to underground Right of Entry. 

**Permit acreages include surface areas above Federal, State, and fee coal leases,.and other surface Right Of Way’s, State 
Use Lease Application’s, and Forest Service Special Use Permits. 

 

R645-301-112.600: Surface and Subsurface Owners of Record Contiguous to the Permit Area 

The following states the owners of land (surface and subsurface) that surround the PacifiCorp 

permit areas. Refer to the maps in each respective permit which show all contiguous surface and 

sub-surface owners of record. 

Cottonwood/Wilberg Mine 

PacifiCorp  

1407 West North Temple 

Suite 110 

Salt Lake City, Utah 84116 

(801) 220-4207 

Corporation of the Presiding Bishop 

of the Church of Jesus Christ of 

Latter-day Saints 

c/o Natural Resource Section 

50 East North Temple, 12th Floor 

Salt Lake City, Utah 84150-0001 

US Department of the Interior 

Bureau of Land Management (BLM) 

440 West 200 South 

Salt Lake City, Utah 84101-1345 

(Subsurface) 

US Forest Service 

Manti-LaSal National Forest 

599 Price River Dr. 

Price, Utah 84501 

(Surface) 

Karl A. Seely 

P.O. Box 934 

Castle Dale, Utah 84513 

Fossil Rock Resources LLC 

6100 Dutchmans Lane, 9th Floor 

Lousiville, Kentucky 40205 

Lavar J. & Phyllis G. Jensen Trustees 

P.O. Box 207 

Elmo, Utah 84521 
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Deer Creek Mine 

PacifiCorp  

1407 West North Temple 

Suite 110 

Salt Lake City, Utah 84116 

(801) 220-4207 

C.O.P. Coal Development Corp. 

3753 South State 

Salt Lake City, Utah 84115 

US Department of the Interior 

Bureau of Land Management (BLM) 

440 West 200 South 

Salt Lake City, Utah 84101-1345 

 (Subsurface) 

State of Utah 

School and Institutional Trust Lands Administration 

(SITLA) 

675 East 500 South, Suite 500 

Salt Lake City, Utah 84102-2818 

US Forest Service 

Manti-LaSal National Forest 

599 Price River Dr. 

Price, Utah 84501 

(Surface) 

Corporation of the Presiding Bishop 

of the Church of Jesus Christ of 

Latter-day Saints 

c/o Natural Resource Section 

50 East North Temple, 12th Floor 

Salt Lake City, Utah 84150-0001 

Stanley G. & James W. Jensen 

P.O. Box 415 

Castle Dale, Utah 84513 

(Surface) 

The Malcolm McKinnon Estate 

Zions First National Bank Trustee 

Salt Lake City, Utah  84111 

Andalex Resources Inc. - 50% 

Intermountain Power Agency - 50% 

c/o Genwall Resources 

      P.O. Box 1420 

      Huntington, Utah 84528 

Dick N. & Quinevere A. Nielson 

c/o Kristie N. Ligon 

      4819 Mandel Str. 

      Houston, Texas 77006 

Ina Lee J. Magnuson 

495 North 100 East 

Castle Dale, Utah 84513 

(Surface) 

Scott N. & Laural S. Johansen 

P.O. Box 1099 

Castle Dale, Utah 84513 

Karl A. Seely 

P.O. Box 934 

Castle Dale, Utah 84513 

Lavar J. & Phyllis G. Jensen Trustees 

P.O. Box 207 

Elmo, Utah 84521 

Johansen Herefords LLC 

P.O. Box 48 

Castle Dale, Utah 84513 

Fossil Rock Resources LLC 

6100 Dutchmans Lane, 9th Floor 

Lousiville, Kentucky 40205 

 

R645-301-112.700: MSHA Numbers of Mine Structures 

See Section R645-301-112.400: Identification Names, Numbers, and Dates of Issuance for 

MSHA mine numbers of each individual mine. MSHA numbers for structures are as follows: 

 

Cottonwood/Wilberg Mine 

North Sediment Pond - UT09-01944-12 (Records Abandoned by MSHA August 5, 2016) 

South Sediment Pond - UT09-01944-13 (Records Abandoned by MSHA August 5, 2016) 
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Deer Creek Mine 

Waste Rock Site - 1211-UT-09-00121-02 

 

R645-301-112.800: Statement of all Lands Contiguous to the Permit Area 

The Applicant is the owner of fee surface and coal rights and the holder of leases contiguous to 

the permit area and related to the Cottonwood/Wilberg Coal Mine and Deer Creek Coal Mine. 

 

To the best of applicant’s knowledge there are no holders of record of any leasehold interest in 

areas to be affected by surface operations of facilities or coal mined other than oil and gas leases 

and grazing permits. 

 

To the best of applicant’s knowledge there are no purchasers of record under a real estate contract 

of areas to be affected by surface operations and facilities or coal to be mined. 

 

R645-301-113: Violation Information 

The applicant has never had a federal or state mining permit suspended or revoked nor forfeited a 

mining bond or similar security deposited in lieu of bond. 

 

R645-301-113.300: Notice of Violation Received by Applicant 

See Appendix D for current NOV list. 

 

R645-301-114: Right of Entry Information (Surface) 

The following State and Federal agreements upon which PacifiCorp bases its right to perform coal 

mining and reclamation operations have all been assigned to PacifiCorp. 

 

Surface Right of Entry Information*: 

Permit/Grant/Lease Acreage 
Date 

Issued 

Permitted 

Use 
Description 

Cottonwood/Wilberg Mine 

Forest Service Special Use 

Permit 
4.78  acres 11/6/86 

Sediment ponds 

and soil storage 

T17S, R7E, S.L.B.&M 
Part of the SW¼NE¼ of Section 27 
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Permit/Grant/Lease Acreage 
Date 

Issued 

Permitted 

Use 
Description 

Forest Service Special Use 

Permit 
1.3  acres 11/9/76 

8" waste water 

pipeline 

T17S, R7E, S.L.B.&M 
Sec. 26 and Sec 27 

BLM Right of Way 

U-37641 
3.7 acres 8/31/77 

Sewer line and 

absorption field 

T17S, R7E, S.L.B.&M 

Beginning S 52°06'48" W, 1664.59 

ft. from the Sec. corners of 34, 27, 

26, and 35, 

thence, S 15°23'50" E, 193.05 feet; thence,N 9°13'28" W, 354.72 feet; thence,N 14°04'20" W, 185.61 feet; thence,N 29°53'51" 

E, 488.38 feet; thence,N 00°47'31" E, 474.97 feet; thence,E, 30 feet; thence,S 00°47'31" W, 421.50 feet; thence,S 04°55'10" E, 

598.80 feet, to the point of beginning. 

Said parcel contains 3.70 acres more or less. 

BLM Right of Way 

U-37642 
1.86 acres  

Rock and Soil 

Storage Area 
T17S, R7E, S.L.B.&M 
 

Beginning at a point S08°10,26"E, 758.72 feet from the east 1/4 corner of section 34, T. 17S., R.7E., SLB&M; thence, 

S46°00'31"W, 377.65 feet; thence, N45°52'24"W, 139.17 feet; thence, N32°54'05"W, 74.56 feet; thence, N23°41'14"E, 40.14 

feet; thence, N50°27'20"E, 295.51 feet; thence, N69°41'04"E, 36.66 feet; thence, S44°45'52"E,189.90 feet to the point of 

beginning. Said parcel contains 1.86 acres more or less. 

 

Deer Creek Mine 

Forest Service Special Use 

Permit 
5.85  acres 3/7/79 

Mine Parking and 

storage yard 

T17S, R7E, S.L.B.&M 
Beginning on E1/4 corner of 

Section 10; thence N 300'; thence 

W 850'; thence S 300'; thence E 

850' to the point of beginning. 

BLM Right of Way 

 U-52401 
1.84 acres  12/16/06 

Overland Coal 

Conveyor 
T17S, R7E, S.L.B.&M 
Sec 2: Portions of SE¼SE¼SW¼ 

Special Use Lease Agreement 

#1382 
160 acres 8/1/2002 

Overland Coal 

Conveyor 
T17S, R7E, S.L.B.&M 
Sec 2: SE¼ 

PacifiCorp Private Land  5.6 acres  C2 Beltline T17S, R7E, S.L.B.&M 

Beginning at a point S 0°22' E,142.4 feet from the SW corner of NW¼ of Section 1, T17S, R7E, SLB&M; thence, N 

49°53'23" E, 2395.4 feet; thence, S 40°10'42" E, 101.94 feet; thence, S 49°52'03" W, 2481.12 feet; thence, N 0°22' W, 276.25 

feet to the point of beginning. 5.6 acres more or less. 

Utah Department of Transportation (pipeline corridor along SR 31 in Huntington Canyon) – Refer to Statewide Utility License 

Agreement and Bond in Appendix B. 

Emery County Road Department (pipeline corridor along EC #306 in Rilda Canyon) – Refer to Road Encroachment Permit, 

Special Utility License Agreement, and Bond in Appendix B. 

*Also see R645-301-112.500/R645-301-114 for detailed underground right of entry information: 

 

R645-301-115: Status of Unsuitability Claims 

In consultation with concerned federal land agencies and the Division of Oil, Gas and Mining, no 

lands within or adjacent to the permit area have been identified as qualifying under R645-103-300 

as areas unsuitable for surface effects of underground coal mining activities. 

 

References: 

Land Management Plan 

Ferron-Price Planning Unit 

Manti-LaSal National Forest 

Division of Oil, Gas, and Mining 

Salt Lake City, Utah 
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US Forest Service 

Manti-LaSal National Forest 

Ferron, Utah 

Bureau of Land Management 

Price, Utah 

 

No other facilities or operations will be conducted within 300 feet of an occupied dwelling. 

 

R645-301-116: Permit Term 

Each respective mine’s permit are for a five (5) year permit term; however, schedules for mining 

coal are included in the mining plan narrative and are tabulated for the life of the lease. 

 

R645-301-117.100: Certificate of Liability 

The liability insurance coverage required is provided by a policy issued to applicant.  Applicant 

will insure that such insurance coverage is maintained in “full force” and effect during the life of 

the permit and through completion of reclamation, or will provide evidence that the self-insurance 

requirements of R645-301-890.100 have been satisfied by it. See Appendix E for certificates of 

liability. 

 

R645-301-117.200: Proof of Publication 

See Appendix F for publication proof of permit applications. 

 

Miscellaneous 

For mine permit boundary descriptions and acreage’s see Appendix G. 

 

For information relating to partial relinquishment of the permit areas, see Supplemental Volume 1 

pertaining to lease relinquishment. This volume includes subsidence and drill hole information, as 

well as, an informational assessment of the hydrological and biological systems of East Mountain. 



PacifiCorp 

Deer Creek Mine 

C/015/0018 
 

 

 

 

 

Amendment to Add a Post-Mining Water Discharge at 

Rilda Canyon Portals, Permit Area Change to Include 

Discharge Pipeline Route and Potential Treatment 

Facility Area, PacifiCorp, Deer Creek Mine, C/015/0018, 

Emery County, Utah 

 

 

 

 

 

Legal and Financial Volume, Appendix B 

Insert into Legal and Financial Volume, add to Appendix 

B 



PacifiCorp 

Deer Creek Mine 

C/015/0018 
 

 

 

 

 

Amendment to Increase the Permit Boundary for the 

Installation of a Water Discharge Pipeline from Rilda 

Canyon Portals to Huntington Plant 

 

 

 

 

 

 

 

 

Insert into Legal and Financial Volume, Appendix B 



T-226(6/97) UTAH DEPARTMENT OF TRANSPORTATION 
PERMIT 

ENCROACHMENT PERMIT: App ID: 72626 Activity: Function : 4902 

Region 4 
R4-164902-1 

Date: 11/8/2016 
Application of: PacifiCorp 

Shawn Graff By: 
Address: 1407 W North Temple Unknown, UK 

tbd 

Work:(80 1) 220-4043 

Work:(801) 220-4043 
Subcontractor 

is hereby granted subject to: Utah Depart Transportation's (UDOT's) Regulations For the Accommodation of Utilities on Federal Aid and Non Federal-Aid 
Highway Right-of-Way, Regulations for the Control and Protection of State Highway Rights of Way, Standard Specifications for Road and Bridge Construction, 
UDOT Specifications for Excavation of State Highway, State Occupational Safety and Health Laws, Manual on Uniform Traffic Control Devices, Instructions to 
Flaggers, the approved plans, and any special limitations set forth herein, permission for the purpose of Water pipeline from RUda Canyon to Huntington 
Power Plant (as per Shawn Graff this permit has been extended) within the right of way limits in the following locations: SR 31 In sections 22, 23, 26, 27, 
35 and 36, T16S, R7E, SLM . 

Highway 0031 
Highway 0031 

Milepost 
Milepost 

36.8410 
36.8210 

A permit fee of $500.00 has been received. 

to 

to 42.4070 

in/near OUTSIDE CITY LIMITS, EMERY county 
in/near OUTSIDE CITY LIMITS, EMERY county 

The permitted work shall commence 8/1/2016 and shall be diligently prosecuted to completion. The work shall be completed and all disturbed surfaces or 
objects restored on or before 513112017. In the event work is commenced under this Permit and the permittee fails or refuses to complete the work, UDOT 
may, at its election, correct any deficiencies or otherwise complete the permitted work at the expense of the permittee. Upon receipt of an invoice of the 
costs incured by UDOT, permitte shall immediately pay the amount due. If an action is required to be filed in court to collect the amount due, permittee shall 
be liable for UDOT's costs and fees, including attorney's fees. 

Before work permitted is commenced, the permittee shall notify Station Supervisor (Listed below).. By applying for the Permit and UDOT Issuing the Permit, 
permittee will comply with all instructions, conditions, requirements, and regulations of UDOT with respect to performance of the work described in the 
Permit. Permittee will properly control and warn the public of said work with it UDOT's rights-of-way to prevent any accidents. Permittee shall defend, 
indemnify, and hold harmless UDOT from all damages or claims, including attorneys fees, arising out of any and all actions performed under this Permit by 
permittee, permittee's employees, agents or contractors, Incuding failure to comply with terms and conditions in this Permit. Permittee shall pay for UDOT's 
inspections fees. 

Permittee shall execute a bond in the minimum amount of $100,000.00, as determined by the Regional DirectorlDistrict Engineer, to insure faithful performance 
of the permittee's obligation. The bond shall remain in force for three years after completion of work. 

Permittee shall hold an insurance policy in the amount of $3,000,000.00, as determined by the Regional DireclorlDlstrict Engineer. 

Permittee shall not perform any work. on state highway rights-of-way beyond those areas of operation described on this Permit. 

If permittee fails to comply with UDOT's regulations, specifications, or instructions pertinent to this Permit, the Region Director/District Engineer or his duly 
authorized representative, may by verbal order, suspend the work. until the violation is corrected. H permittee fails or refuses to promptly comply, the 
Region Director/District Engineer or his authorized representative may issue a written order stopping all or any part of the work. When satisfactory 
corrective action is taken, an order permitting resumption of work may be issued. 

**** 24 Hours before starting work, call Kurt McFarlane at (435) 650-1156 **** 
Special Limitations: 

_ Use current edition of UDOT standard drawing for traffic control. Use Utah MUTCD stardards for traffic control elements not shown in UDOT standard 
drawings. Traffic control must be posted at the encroachment site for entire encroachment period. 
Traffic Control Plans, signs and channelizing devices must conform to MUTCD Standards, as a minimum, and all signs must be equipped with three 
orange flags. 
This agreement and/or permit Is UDOT approval only. You are responsible to obtain clearances from railroads, private property owners and local 
jurisdictions that you are working within. 
ANSI 107-2004 Class II clothing (or greater) is required of all workers within the right-of-way. 
ATSSA Certified Traffic Control Maintainer required . 
If a historiC, archeological, or paleontological item is encountered, construction shall be immediately stopped and UDOT notified. 
Minimum 3' Flowable Fill is required under pavement. Saw cut and tack coat joints. Replace asphalt to the existing depth or 7 " minimum (6" minimum 
plus 1"). 
Untreated Base Course with 97% compaction for the full depth of the trench with 6" lifts. 
An inspector may be required at permittee's expense, with 48 hours notice. By accepting this permit, I agree to pay for inspection fees. 
Licensee shall keep highway free of mud and debris. A sweeper broom must be accessible for cleaning purposes. 
No storage of backfill material or pipe will be allowed within the ASHTO Clear Zone. Excavations must be backfilled daily or barrier will be required. 
By the accepting this permit, the Applicant acknowledges the hazardous nature of the work and agrees to assume full responsibility in the event of an 
accident or other incident involving death or Injury to members of the Permitess Group or others, or property damage that results from negligence or 
intentional conduct on the part of any member of the group. 
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T-226(6/97) UTAH DEPARTMENT OF TRANSPORTATION 
PERMIT 

_ Minimum depth of 5' required. 

By carrying out the activities allowed by this permit it is conclusive evidence that I have accepted all provisions, limitations, and restrictions of the permit and 
attachments, understand and agree to all penalties for failing to comply with them, and understand my ability to review a permit and applicable attachments at 
the appropriate region/district office. 

Approved By: 

Authorizing Name (printed): Kurt McFarlane 
(for Region Director/District Engineer) 
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PACIFICORP 
1407 WEST NORTH TEMPLE 
SALT LAKE CITY, UT 84116 

Federal 10 No. 93-0246090 

STATEWIDE UTILITY LICENSE AGREEMENT 

NONINTERSTATE 

THIS AGREEMENT made and entered into this \~ day of ~U ,2016, by and between the 
UTAH DEPARTMENT OF TRANSPORTATION, hereinafter ~o as "UDOT" and 
PACIFICORP, an Oregon corporation, hereinafter referred to as the "COMPANY". 

RECITALS: 

WHEREAS, the parties desire to assist in expediting the approval of UDOT permits for 
operating, constructing and maintaining utility lines and related facilities ("facilities") within state 
highway rights of way; and excluding longitudinal installations within the interstate highway rights of 
way; and 

WHEREAS, the terms of this agreement shall apply to all permits issued to allow access onto 
state highway rights of way; and 

WHEREAS, this agreement shall apply to approved location and construction permits on state 
highway rights of way in the State of Utah which are within the responsibility and jurisdiction of UDOT; 
and 

WHEREAS, the parties desire that this agreement supersedes all previous utility license 
agreements executed between the two parties 

NOW THEREFORE, In consideration of the promises and mutual covenants and agreements 
contained herein, said parties hereby covenant and agree as follows: 

(1) UDOT AGREEMENT TO REVIEW APPLICATIONS: This agreement is not a permit or a 
guarantee of a permit. However, UDOT agrees to promptly review any application for a permit that 
COMPANY files pursuant to the procedures established in this agreement and Utah Administrative 
Code R930-7. COMPANY and UDOT agree to work together in good faith to reach a mutually 
beneficial decision on any permit application. 
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(2) APPROVAL: Unless otherwise stated herein, or in any particular permit or agreement, all 
permits executed pursuant hereto will be deemed to be governed by the provisions of this agreement. 
Permit applications shall be presented to the appropriate UDOT Region/District Permits Office which 
shall have the authority to issue. All previous and future permits are subject to the requirements of 
R930-7 in effect at the time the encroachment permit was issued. UDOT may apply special 
limitations or requirements, including timing constraints, for any work within the right of way. The 
issuance and approval of a permit enables the COMPANY to proceed with the work and permitted 
use in accordance with the terms of the permit. 

(3) RESERVATION AND SPECIAL PROVISIONS: UDOT reserves the right to require an 
agreement or specific permit for any particular location and construction. Special provisions, as 
particular circumstances may dictate and as required by UDOT may be incorporated into any permit 
issued after this agreement is executed. 

(4) INSPECTION: UDOT may perform routine inspection of utility construction work to 
monitor compliance with the license agreement, encroachment permit and with state and federal 
regulations. UDOT's inspection does not relieve the COMPANY of its responsibilities in meeting the 
permit conditions and UDOT's specifications. The COMPANY is responsible for UDOT's inspection 
costs. 

(5) COSTS: The COMPANY shall pay the entire cost of the facilities installation unless 
UDOT's highway project causes the relocation of the utility facilities. 

(6) BEGINNING CONSTRUCTION: The COMPANY shall not begin any work on UDOT right 
of way until UDOT issues the permit. Once the COMPANY receives a permit from UDOT, the 
COMPANY shall complete construction in accordance with the permit requirements. 

(7) TRAFFIC CONTROL: On heavily traveled highways, utility operations interfering with 
traffic shall not be conducted during periods of peak traffic flow. This work shall be performed to 
minimize closures of intersecting streets, road approaches, or other access points. The COMPANY 
shall submit in advance traffic control plans showing detours and signing operations to allow UDOT 
reasonable time to review the plans. The COMPANY shall not perform full or partial lane closure 
without prior approval of UDOT Region/District Director or authorized representative. The 
COMPANY shall conform to UDOT approved traffic control plans and permit conditions. 

(8) EXCAVATION. BACKFILL. COMPACTION. AND SITE RESTORATION: The 
COMPANY shall perform all work on UDOT right-of-way in compliance with R930-7, current UDOT 
Standard Specifications for Highway and Bridge Construction, UDOT Permit Excavation Handbook, 
and all applicable state and federal environmental laws and regulations. 

(9) EMERGENCY WORK: Emergency work may be done without prior permit if imminent 
danger of loss of life or significant damage to property exists. In emergency work situations where 
traffic lanes will be partially or fully blocked, the COMPANY or its representative will contact the 
UDOT Traffic Operations Center (801) 887-3700 prior to establishing traffic control, and on the first 
business day after the emergency complete a formal permit application. Failure to contact UDOT for 
an emergency work situation and obtain an encroachment permit within the stated time period may 
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be considered to be a violation of the terms and conditions of this agreement and R930-7. At the 
discretion of the COMPANY, emergency work may be performed by a bonded contractor, public 
agency, or a utility company. In all cases the COMPANY shall comply with the State Law requiring 
notification of all utility owners prior to excavation. None of the provisions of this agreement are 
waived for emergency work except for the requirement of a prior permit. 

(10) RESTORATION OF TRAFFIC SIGNAL EQUIPMENT: Any traffic signal equipment or 
facilities which are disturbed or relocated as a result of the COMPANY's work must be restored in 
accordance with plans approved by UDOT. Restoration of traffic signal equipment must be done at 
the COMPANY's expense by a qualified electrical contractor experienced in signal installation, 
retained by the COMPANY and approved in advance by UDOT. Work shall be scheduled to ensure 
that disruption of any traffic signal operation is kept to a minimum. 

(11) MAINTENANCE: The facilities shall at all times be maintained, repaired, constructed 
and operated by and at the expense of the COMPANY. The facilities will be serviced without access 
from any interstate highway or ramp. If the COMPANY fails to maintain the facilities, UDOl may 
notify the COMPANY of any maintenance needs. If the COMPANY receives notification of any 
maintenance requirements, the COMPANY shall perform the needed maintenance. 

(12) LIABILITY: Pursuant to R930-7-6(2)(b), the COMPANY is required to post a continuous 
bond in the amount of $100,000 to guarantee satisfactory performance under this agreement. UDOT 
may proceed against said bond to recover all actual expenses incurred by UDOT, its employees or 
contractors in repairing the sections of roadway damaged by the COMPANY, including the failure to 
restore the right of way to UDOT standards. The liability of the COMPANY shall not be limited to the 
amount of the bond. In the event claims exceed the amount of the bond, UDOT may only claim the 
$100,000 maximum amount against the bond; however, the COMPANY shall be liable for any 
amounts exceeding the limits of the bond, but only to the extent the COMPANY may be liable for 
such claims under this agreement. The COMPANY shall notify UDOT immediately in writing at the 
following address if this bond is planned to be terminated or is terminated: 

Statewide Utilities Engineer 
Utah Department of Transportation 
4501 South 2700 West 
PO Box 148380 
Salt Lake City, Utah 84114-8380 

Failure to maintain the required bond is cause for termination of this agreement and cancellation of 
any permits. 

Pursuant to R930-7 -6(6)(b) UDOT may require a performance and warranty bond from the 
COMPANY for permits issued under this agreement. The amount of the bond, not less than $10,000, 
will be set according to the permitted scope of work. If a bond is required, UDOT may proceed 
against the bond to recover all expenses incurred by UDOT, its employees or contractors to restore to 
UDOT standards the sections of roadway not completed or damaged by the COMPANY. The liability 
of the COMPANY shall not be limited to the amount of the bond. 
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The COMPANY will indemnify, defend, and hold harmless UDOT, its employees, and the State of 
Utah from responsibility for any damage or liability arising from COMPANY's construction, 
maintenance, repair, or any other related operation during the work or as a result of the work 
pursuant to permits issued under this agreement except for the extent of UDOl's or its agents' or 
contractors' negligence. 

(13) CANCELLATION OF PERMITS: Any failure on the part of COMPANY to comply with 
the terms and conditions set forth in the license agreement or the encroachment permit may result in 
cancellation of the encroachment permit and license agreement. The failure of the COMPANY to pay 
any sum of money for actual costs incurred by UDOT in association with its review or inspection of 
the utility facilities may also result in cancellation of the encroachment permit. Prior to any 
cancellation, UDOT shall notify the COMPANY in writing , setting forth the violations, and will provide 
the COMPANY a reasonable time to correct the violations to the satisfaction of UDOT. If the 
encroachment permit is cancelled because of the COMPANY's noncompliance with the permit, then 
the COMPANY shall remove its utility facility that was allowed to be installed by the permit. 

(14) ASSIGNMENT: The license agreement shall not be assigned. Any new entity is required 
to sign a license agreement. The permits maybe assigned with the prior written consent of UDOT, 
which shall not be unreasonably withheld. 

(15) SUCCESSORS AND ASSIGNS: All covenants and agreements herein contained shall 
be binding upon the parties, their successors and assigns. 

(16) UDOT MAINTENANCE OPERATIONS: Pursuant to R930-7-8, Underground facilities 
must be buried to the proper depth as required by the rule in effect at the time the underground 
facilities were installed to avoid conflict with UDOT's normal and routine maintenance activities. In 
entering into this agreement with UDOT and obtaining a permit for the work, the COMPANY agrees 
to avoid such conflicts by placing its facilities in compliance with the required horizontal clearance, 
vertical clearance and minimum depth of bury. Normal maintenance operations are those not 
requiring excavations in excess of the minimum horizontal clearance and depth of bury. 

In all cases the COMPANY shall protect, indemnify and hold harmless UDOT, its employees, 
and the State of Utah for damages because of the failure of the facilities to meet the horizontal or 
vertical clearances. Any noncompliance to the above requirements may result in cancellation of the 
COMPANY's permit. If the noncompliant facilities need to be moved due to a UDOT project, the 
COMPANY must pay 100% of the relocation costs if the facilities were installed in violation of UDOl's 
required clearances. If the COMPANY is found to be in violation of its permit with respect to vertical 
or horizontal location, such violation may also result in cancellation of its permit. 

(17) TERMINATION OF LICENSE AGREEMENT: This agreement may be terminated at any 
time by either party upon 30 days advance written notice to the other. Active permits previously 
issued and approved under a terminated agreement are not affected and remain in effect on the 
same terms and conditions set forth in the agreement, permits and R930-7. The obligation to 
maintain the continuous bond as described in paragraph (12) above continues until COMPANY's 
facilities are removed from UDOT's right-of-way. The indemnification obligations in this agreement 
shall survive termination of the agreement. 
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(18) MISCELLANEOUS: 
A. Any changes to this agreement must be in writing and signed by both parties. 

B. The failure of either party to insist upon strict compliance of any of the terms and conditions, or 
failure or delay by either party to exercise any rights or remedies provided in this agreement, or by 
law, will not release either party from any obligations arising under this agreement. 

C. Each party represents that it has the authority to enter into this agreement. 

D. This agreement shall be governed by and construed in accordance with the laws of Utah. In 
the event of a dispute, the venue shall be the Third District Court, Salt Lake County, Utah. 

E. If any provision or part of a provision of this agreement is held invalid, illegal or unenforceable 
in any respect, such invalidity, illegality or unenforceability shall not affect any other provision. 
Each provision shall be deemed to be enforceable to the fullest extent under applicable law. 

F. To the fullest extent permitted by law, each of the parties waives any right to may have to a 
trial by jury in respect of litigation directly or indirectly arising out of, under, or in connection to this 
agreement. Each party further waives any right to consolidate any action in which a jury trial has 
been waived with other action in which a jury trial cannot be or has not been waived. 
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Approved by PACIFICORP, an Oregon corporation 

By: ---=tJ_'::::.f~&2_.,L._-L._. _' ~ __ 
Signature 

71.. Ill.. ~l> "'<0 '1161{ 

Name (printed) Title 

FOR THE UTAH DEPARTMENT OF TRANSPORTATION 

By: __ ~.'~~1 ~~=:'==~~~_~~~~==.~ ______ _ 
Richard Manser, P.E. 

I 2 t1t:'1.V ~o, b 
Date 7 

UDOT Statewide Utilities Engineer 

APPROVED AS TO FORM: This Form Agreement has been previously approved as to form by the 
office of the Legal Counsel for the Utah Department of Transportation. 
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Risk & Insurance Management 

~PA(IFICORP 

February 12,2016 

Rod McDaniels 
Statewide Permits Officer 
Utah Department of Transportation 
4501 South 2700 West 
PO Box 148420 
Salt Lake City, UT 84114-8420 

RE: PacifiCorp dba Rocky Mountain Power 
Statewide.Performance and Warranty Bond 

Dear Mr. McDaniels, 

1407 We.st North Temple, Suite 320 
Salt Lake City, UT 84116 
Office (801) 220-2996 

Please find enclosed the newly executed Statewide Performance and Warranty Bond to 
cover multiple encroachments using your new fonn date April 30, 2015. 

If you have any questions please do not hesitate to contact me. 

Thank you, 

Enclosure 



TO COVER MULTIPLE ENCROACHMENTS ON PROPERTY AND RIGHT-OF·WAY 
BELONGING TO THE UTAH DEPARTMENT OF TRANSPORTATION PER R930-7-6(6)(b)(ii) 

B-SUR--.::..J..::.14~6T--_________ """ 
r lJ~n4i .~U-~er j105739700 

KNOW ALL MEN BY THESE PRESENTS: 

That we PacifiCorp dba Rocky Mountain Power Mailing 

address: 1407 West North Temple, Salt Lake City, UT 84116 Phone: 801-220-2996 as Principal, and 

Travelers Casualty and Surety Company of America as Surety, being duly authorized to transact 

business in the State of Utah, are held and finnly bound unto the UTAH DEPARTMENT OF TRANSPORTATION, as 

Obligee, the full sum of$100,000.00. For the payment of which, well and truly to be made, we bind ourselves, our 

heirs, executors, administrators, successors and assign, jointly and severally, firmly by these presents. 

The Principal has obtained or is about to obtain from Utah Department of Transportation an encroachment 

permit(s) to perform work on, about, below or adjacent to a highway as specified in the permit(s), which is 

incorporated into this bond by reference. 

The Principal is required to guarantee the completion of the permitted work, proper restoration and replacement 

of the state right·of-way to the extent the Principal causes any damage to the right-of-way, including but not limited to, 

roads, ditches, bridges, culverts and other appurtenances t.1-tat the Principal utiliZed or impacted during the pennitted 

work and warranty the permitted work for a period of three (3) years from the date of completion of the permitted 

work. 

The Principal has agreed to comply with the rules, regulations, condition and restrictions stated in the permit(s). 

If the Principal fails to complete the required work described in the permit, damages state right-of-way, 

including appurtenances and/or fails to perform the permitted work according to the applicable standards and 

specifications, including the conditions and limitations in the permit(s), it will be the responsibility of the Surety to 

arrange for the completion of all necessary work as required by the permit(s) and the Utah Department of 

Transportation. 

As a part of the obligation secured hereby and in addition to the face amount specified, there shall be included 

costs and reasonable expenses and fees including enforcing such obligation, all to be taxed as costs and included in any 

judgment rendered. 

This bond shall be deemed continuous in fonn and shall remain in fun force and effect for any work performed 

by permit before this bond is terminated. This bond may be canceled by the Surety by giving thirty (30) days notice in 

writing to the Utah Department of Transportation cafC of the Statewide Permits Office at 4501 South 2700 West, PO 

Box 148420, Salt Lake City, lIT 84114-8420 by certified maH at least thirty (30) days prior to the tennination date 

specified in such notice and upon giving such notice, the Surety shaH not have any liability under this bond for work 
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. 

performed after such termination cit 

The Surety's aggregate liability shall not be more than the penal sum of this Bond. 

IN WITNESS WHEREOF, the parties have set their hands and seals this 19th 
December 20~. 

Principal Seal 

Travelers Casualty and Surety 
Companx of America 

day of 

Surety Seal 

Surety . 

By: ~·~q·ill~ 

STATEOF'UTAH 
COUNTY OF SALT LAKE 

Title: Claudia A. Rathbun, Attomey-in-Fact 

Date: December 19, 2015 

_C_la_u_d_i_a_A_,_R_a_t_hb_u_n ___________ being first duly sworn, an oath, DEPOSES AND SAYS: 

)h . . F f nave .... C •• ualty and Sural)' Company of Ameltoo h f th -Co • b d d h ( . that (8 e]s Attorney~m- act 0 . . t e Surety o. e loregomg on, an t at s)be IS 

authorized to execute and deliver the foregoing obligation; that said Company is authorized to execute the same, and has 

complied in all respects with the laws of Utah in reference to begin sole surety upon bonds, undertakings and 

obligations. . 
One Tower Square, H.D. Box 15CZ; Hartford, Connecticut 06183 860/277-1561 . 

MAn.lNa ADDRBSS OF SURBTY COMPANY PHONB OF s~ COMPANY 

U~H~~ 
Signed 

Subscribed and sworn to me before this 19th day of December , 20~. 

n -~Re:~- ~{J,:::-oJLQ------' 
MyComm. Exp.June 26,2018 r 
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r·"" """'I;~-----~""'~'------WARNlr-~IS POweR OF ATIORNEY IS INVALiD"WioooTiHERF~ORoER""~'''''''''''''''''''''''2----''''''''''-': 

j
. ~ ; POWER. OF ATTORNEY ( ~ 

·'-RAVELERS J Fannington Casualty Company St. Paul Mercury Insurance Company 
Fidelity and Guaranty' Insurance Company Travelers Casualty and Surety Company 

~, Fidelity and Guaranty Insurance Underwriters, Inc. Travelers Casualty and SlI.1'ety Company of America 
~ St. Paul Fire and Marine Insurance Company United States Fidelity and Guaranty Company t St. Paul Guardian Insurance Company 

I 
f 
~ 

Attorney-In Fact No. 227594 Certificate No. 006384371 

KNOW ALL MEN BY TaESE PRESElI.'TS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporatious duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underw~iters, Inc., is a corporation duly organized under the 
laws of the State of WlSco!lSin (herein collectively called the "Companies',), and that the Companies do hereby make, constitute and appoint' 

John D. Die~jng Jr .• James L. Arts, Dav/dB. McCue, Claudia A.I~a[hbun, Elizabeth D. Hudsun, Jane A. Ely, Gary L. Wagner. and Shawn P. Stune 

of the City of Omaha , Stat.e of Nebraska , their true and lawful Attorney(s)-in-Fact. 
each in thei,r separate capacity if more Ihl\ll one is named above, [0 sign. execute, seal and acknowledge any and alI bonds, recognizances. COl)ditional DD.dertakings and 
other writing, oblig~ry in the na~ thereof on behalf of.the Com~anies in theirJm.sjpess ~u811l1lteeing th.e fidelity of persons, guaranteeing the perl"Ormance of 
contracts and executing or guarantee.in.g bonds and undertakings required or ~~n ~ ')l\!ons o~eedings allowed by law . 

..... ,). ~/ ,a"1.. .. ,"", ~!-
t, ilS . , .. ~l ~J'f.' .":,i, ~'il ' .,; • . 

. ~1~~ \ . ,.r'~, ., .... ~~, <::.~. ' 
~, . ,~\:..J C. \.,.. ~,,~). 

IN WITNESS WHEREOF. the ComPV!i~J1llve caused this ins~~.).b~P.Jll~.d ~»rJforate seals to be hereto 8f.6xed, this ____ l_Sth ___ _ 
" '---l9.fay - :l.V15 ..... ~{~ ~ ..... .... f'(''''~~' 

I 
I 
I 

day of ". (' l- '" "~"" ;" ... ~ .",.' ~ . 
'" ,,,,1,S :f.,) \~ ,~·~{\b, 

Farmington Casualty C::~~~" ,~,\P , ~'fV 
Fidelity and G'JIaranty~ >. '~J 
FldeHty and Guaranty Insu~Underw , Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

St. Paul Mercury msurance Company 
Travelers Casualty and Surety Company 
Tr~lers Casualty and Surety Company of AmeriCa 
Unlt\!d S .. ~ FIdelity and Guaranty Company 

! 
I 
~ 

~ 
I 
I 

State of ConnectiCl,lt 
City of Hartford 8S. 

On this the 15th day of May WIS' ,before me ~onally appeared RobertL. Raney, who acknowledged himself to 
be the Senior Vice President ofFIIl'IlliP.gton Casualty Company. Fidelity and Guaranty Insurance Company. Fi~Iity and Guaranty Insul'ance UneJerwriters. Inc .• St. Paul 
Fire and Marine Insurance Company, St. Paul aua.dia.'1 Insurance Company. SI. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company; and that he, as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized offIcer. 

In Witness Whereof, I bereunto ~et my hand and official seal. 
My Commission expires the 30th day of June, 2016. 

58440-8-12 Printed In U.S.A. 

_~~e.j~ 
, " Marie C. Tetreault, Notary Public 
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--'---'--WARr ~~ TI-IIS POWER OF AlTORNEY IS INVALIU WllliUU I I ~l~; ./ tlul'tLJl:.n 

This Power ~f Attorney is granted under and by thO( ity of the following resolutions 8(/,)pted by dIe Boards 0/,' etora ofParrnington Casualty Company, Fidelity 
and Guaranty Insurance Company, Fidelity and Gu.. .. ~lty Insurance Underwrilcl'S, Inc., S1. Paul F"IIC and Mart..: Jurance Company, S1. Paul Guardian Insui1mce 
Compl\D.y, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Gua."aIlty Company, which resolutions are now in full force' and effect, reading as follows: 

RFA<;OJ,VED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
President, the Treasurer, any Assistant Trea.~urer,the Corporate Secretary or My Assistant Secretary may appoint Attomeys-in-PllCt and Agents to act for and on behalf 
of thc Company and may give such appointee such authoritY as his or her certificate of authodty may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatory in the nature of a boud, recognizance, or conditional undertaking. and allY 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that 1:I)e Chairman, tho President, any Vice Chairman, any Executive Vice President, any SerJOl'vice President or any Vice President may 
delegate all or any part of the foregoing authQrity to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof i& filed in the office of the Secretary; and it is 

FURTHER RESOLVED, that any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice 
President, aily Secant! Vice President,·the Treasurer, any Assistant Treasurer, the COrporate Secretary or any Assistant Scct'da.'Y and duly attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or m~ Attorr.eys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate Dr their certificates of authority or by one or more Company officers pursuant ·to a written delegation of authority; and it is 

FL"RTHER RESOLVED, that the signature of each of the following officers: ~dcnt, imy Executive Vice President, any Senior Vice Presideni, any Vice President, 
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any Power of Attorney or to any I 
certificate relating thereto appointing Resident Vice Presidents, Resident As;istant Secretaries or Attomeys-in-Fact for purposes only of executing lind attesting bonds , 
and uncIetbikings and·odler writings obligatory in the nature thereof, and any such Power of Attorney or certificate bearing such facsimlle signature or facsimile seal 
shall be valid and binding upon the Company and any such power 80 executed and eertified by such facsimile signature and facsimile seal shall be viIlid ~nd binding on 
the Compiny in the future with respect to any bond or understanding to which it is attached. 

I, KL.-vin B. Hughes, tht: undersigne4, Assistant Secretary, of Farmington C".asualty Company, Fidelity and Guaranty In~an<'.e COmp8ll}', Fidelity'and Guaranty Insurance 
Underwriters, Juc., St, Paul Fire and MMine Insurance Cumpany, ·St. Paul Guardian .{nspCtl SOmpany, St. Paul Mercury Insurance Company, Travelers Casualty and 
Surety ColDljauy, Travelers Casualty and Surety Company of .t\merica; and Un!~~ FicWfil'~lUld q!Jt~ty Company do hereby certify that the above and foregoing 
is a true and correct copy of the Power of Attorney I:XllCIltcd by said Comt!!Uit~~i~.,1I iitJ';Qit f<m:e~ ef1'ect and has not been revoked. 

. .-c"'~ ,~,,,,,, 'V 
~ ';!~.' .,- ~~... <4):'''' , '" 

~.~~ ,,0' -t.$J ~~~ -#\1 \a~ D A l~t:::.'" 
IN TESTIMONY WHEREOF, I have hereunto set my hand aIl4.~ ~~~lB Jr~~"'l'l'i\fanics this -, day of U.Qa...JI .& . 20 ~ . <\.. ~>;-,. ~lfJ.~ ~ ~ ~ 

o 
~ 

\'1~O~ ~O\S ,.. ~~.,..~. t:~ 
~.~_ '" (('~' ..... -o~y ""_ __ " 
}:""" J'- ~ \..",..", "V ~,.: ~ ....-.-

.. ~ . ::~ Kevin E. Hughes,AssiSt8IIt 

e 
To Verify the authenticity 9f this Power of Attorney, call1-ROO-421-3880 or contact us at www.travelersbond.com. Please refer to !he Attorney-In-Fact number, the 
above-named individual~ and the detail8 of tho bond to which the power is attached. 
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Bond # 106512523 

CONTINUOUS STATEWIDE UTILITY LICENSE AGREEMENT BOND 

TO COVER THE PLACEMENT AND MAINTENANCE OF UTILITIES ON UTAH 
DEPARTMENT OF TRANSPORTATION'S PROPERTY AND RIGHT-OF-WAY 

KNOW ALL MEN BY THESE PRESENTS: 

That we PacifiCorp 

Mailing Address: 1407 West North Temple, Salt Lake City, UT 84116 Phone: 801-220-2996 as Principal, and 

Travelers Casualty and Surety Company of America as Surety, being duly authorized to transact business 

in the State of Utah, are held and frrmly bound unto the UTAH DEPARTMENT OF TRANSPORTATION, 

as Obligee, the full sum of $1 00,000. For the payment of which, well and truly to be made, we bind ourselves, our 

heirs, executors, administrators, successors and assign, jointly and severally, firmly by these presents. 

The Principal has entered into a utility license agreement with the Utah Department of Transportation for 

the purpose of constructing, locating and maintaining overhead and/or underground facilities and related 

appurtenances within the state highway rights-of-way in Utah, excluding the interstate highway rights-of-way as 

stated in the Statewide Utility License Agreement executed on the _ _ day of ____ _ 

The Principal is required to maintain this surety bond in perpetuity to guarantee the completion of the 

proper restoration and replacement of the state right-of-way to the extent the Principal or its utility facility causes 

any damage to the right-of-way, including but not limited to, roads, ditches, bridges, culverts and other 

appurtenances that the Principal utilizes or impacts. 

The Principal has agreed to comply with the rules, regulations, condition and restrictions stated in the 

permit(s) issued by the Utah Department of Transportation. 

If the Principal fails to complete the required work described in the permit(s), damages state right-of-way, 

including appurtenances and/or fails to perform the permitted work according to the applicable standards and 

specifications, including the conditions and limitations in the permit(s), it will be the responsibility of the Surety 

to arrange for the timely completion of all necessary work as required by the permit(s) and the Utah Department 

of Transportation. 

As a part of the obligation secured hereby and in addition to the face amount specified, costs and 

reasonable expenses and fees including enforcing such obligation, shall be taxed as costs and included in any 

judgment rendered. 
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1bis bond shall be enforced for a continuous period. The Surety may tenninate this bond upon giving 

the Utah Department of Transportation written notice by certified mail to the following address: 

Utah Department of Transportation 

Right-of-Way, Pennits 
4501 South 2700 West 
PO Box 148420 
Salt Lake City, Utah 84114-8420 

The termination shall be effective ninety (90) days after the receipt of the notice by the Utah Department of 

Transportation. 

IN WI1NESS WHEREOF, the parties hereto have set their hands and seals the day and year first above 

written. 

Principal Seal 

Surety Seal 

PacifiCorp 

By: /7 ~ Principal 
--~~~~.~~~~--~-~--~/----------

PRINT NAME 

Title: V'j> «()iJttlA'rIeAi S 

Date: .5 ,./ 6 - I' 
Travelers Casualty and Surety Company of America 

By: .cL&;L~ ;1ty--2e-j&-P 
Christina L. Sandoval 

PRINT NAME 

Title: Attorney-in-Fact 
------------------~------------------

Date: _______ M......::.:.:ay'-..::.1.:..;3,"-=2=-:..0..::..16=--____ _ _ 

.. . ~ II m 
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STATE OF: Illinois 

COUNTY OF: Will 
--------------~-------------

Christina L. Sandoval Being first duly sworn, an oath, DEPOSES AND 
------------------------~--~~~~ 

SAYS: That he/she is Attorney-in-Fact of Travelers Casualty and Surety Company of America 

the Surety of the foregoing bond, and that he/she is authorized to execute and deliver the foregoing obligation; 

that said Company is authorized to execute the same, and has complied in all respects with the laws of Utah in 

reference to begin sole surety upon bonds, undertakings and obligations. 

One Tower Square, BondiSPB, Hartford, CT 06183 
MAILING ADDRESS OF SURETY COMl' ANY 

Phone: (203) 277-0111 
PHONE OF SURETY COMPANY Signed 

Aaron D. Griffm 
PRINT NAME 

OFFICIAL SEAL 
AARON 0 GRIFFIN 

NOTARY PUBUC, STATE OF ILUNOIS 
MY COMMISSION EXPIRES 11/02/2019 

Subscribed and sworn to me before this 13th day of ___ M_a.=-y __ _ 2016 
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WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOlfr- THE-RFO BORDER 

~--
TRAVELfRSJ 

POWER OF ATTORNEY 

Attorney-In Fact No. 

Fannington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

229936 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Certificate No. 0 0 6 4 413 7 8 

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardilm Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporations duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the 
laws of the State of Wisconsin (herein collectively called the "Companies"), and that the Companies do hereby make, constitute and appoint 

Debra 1. Doyle, Diane M. O'Leary, James B. McTaggart, Jennifer L. Jakaitis, Judith A. Lucky-Eftimov, Sandra M. Winsted, Sandra M. Nowak, 
Susan A. Welsh, and Christina L Sandoval 

Chicago Illinois of the City of , State of _________________ . their true and lawful Attorney(s)-in-Fact, 

each in their separate capacity if more than one is named above, to sign, execute, seal and acknowledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their business of guaranteeing the fidelity of persons, guaranteeing the performance of 
contracts and executing or guaranteeing bonds and undertakings required or pennitted in any actions or proceedings allowed by law. 

17th 
IN WITNPe:te~REOF, the Com~i~ have caused this instrument to be signed and their corporate seals to be hereto affixed, this _ ________ _ 

day of ,. 

State of Connecticut 
City of Hartford 5S . 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

By: 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

17th September 2015 
On this the day of , before me personally appeared Robert L. Raney. who acknowledged himself to 
be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company. St. Paul Mercury Insurance Company, Thavelers Casualty and Surety Company, Travelers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he, as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

In Witness Whereof, I hereunto set my hand and official seal. 
My Commission expires the 30th day of June, 2016 . '" Marie C . Tetreault, Notary Public 
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'BORDER 

This Power of Attorney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Fmnington Casualty Company, Fidelity 
and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underviriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Compa,y, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company, which resolutions are now in full force and effect, reading as follows: 

RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistmt Secretary may appoint Attorneys-in-Fact and Agents to act for and on behalf 
of the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatory in the nature of a bond, recognizance, or conditional undertaking, and any 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may 
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof is filed in the office of the Secretary; and it is 

FURTHER RESOLVED, that any bond, recognizance, contrJ.ct of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice 
President, any Second Vice President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duly attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or more Attorneys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; and it is 

FURTHER RESOLVED, that the signature of each of the folIovdng officers: President, any Executive Vice President, any Senior Vice President, any Vice President, 
any Assistant Vice President, any Secret:l-Y, any Assist:l.'lt Secretary, and the sc:al of the Company may be affixed by facsimile to any Power of Attorney or to any 
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attorneys-in-Fact for purposes only of executing and attesting bonds 
and undertakings and other writings obligatory in the nature thereof, and any such Power of Attorney or certificate bearing such facsimile signature or facsimile seal 
shall be valid and binding upon the Company and :my such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on 
the Company in the future with respect to any bond or understanding to which it is :lttached. 

I, Kevin E. Hughes, the undersigned, Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance 
Underwriters, Inc ., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and 
Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company do hereby certify that the above and foregoing 
is a true and correct copy of the Power of Attorney executed by said Companies. which is in full force and effect and has not been revoked. 

n·rA ."l/J ,r. 
IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed the seals of said Companies this day of ~ 't }I' 

o 
~ 

To verify the authenticity of this Power of Attorney, call 1-800-421-3880 or contact us at www.travelersbond.com. Please refer to the Attorney-In-Fact number, the 
above-named individuals and the details of the bond to which the power is attached. 

=J 



Wayde S. Nielsen 
Supervisor 
Emery County Road Department 
P.O. Box 889 
300 West SR29 
Castl e Dale, UT 845 13 

November 3, 2016 

Interwest Mining Company 
Huntington Office 
P. O. Box 310 
15 North Main Street 
Huntinaton. UT 84528 

RE: Road Ellcroachmellt Permit Applicatioll/or Rilda Callyoll Road No. 306, EmelY 
COllllty, Utah 

Dear Wayde: 

As follow-up to our meeting on October 13, 20 16, PacifiCorp, by and through its wholly
owned subsidiary Interwest Mining Company, as managing agent, hereby submits an 
application for an encroachment pennit for Emery County Road #306 (E.C. #306). It is our 
understanding that the County owns the Rilda Canyon Road E.C. #306 under a judgment 
that was issued in 1935 and has the authority to issue the road encroachment penni!. 

The purpose of this application is to enable the construction activities associated with the 
installation of a 10 inch HDPE water pipeline within the existing Emery County rights-of
way for Road E.C. #306 from the intersection of State Highway 31 to the Rilda Canyon 
mine portal facil ities. PacifiCorp is proposing to install the 10 inch HDPE water line and 
all related appurtenances along the side and within the existing county road from the Rilda 
Canyon mine portal faci lity to the Huntington Power Plant for consumption of residual 
mine water through the power plant operations. 

Per our meeting, PacifiCorp will also provide surety perfonnance bonds in favo r of Emery 



Wayde S. Nielsen 
November 3, 2016 
Page 2 

County for (1) the construction and installation activities of this water pipeline, and (2) the 
future maintenance of the water pipeline. It is our understanding that we will be posting 
these two separate surety bonds in the amount of $1 00,000 each. Upon your approval of 
the road encroachment permit, would you please provide us written confirmation of the 
bond amounts to enable us to secure the bonds from our surety. 
Meanwhile, PacifiCorp is in the process of finalizing the few remaining permits for this 
overall project to enable construction as early as December 2016 with an anticipated 
completion by the end of April 2017. 

Your assistance with this matter is greatly appreciated. Should you have any questions or 
need further infonnation, please feel free to contact me at 435-687-4825 or 
Dennis.Oakley@PacifiCorp.com. 

Enclosures 

SMC\ lnterWl-'SI\EmcryCounty·Ri Ida Road306EncroachPcnnil( I 1-2-20 16).doc 

cc: (M e - C. Scmborski , K. Flcck, S. Child w/eopy encl. 
PacifiCorp Fucl Resources - B. Morgan w/copy encl , 
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· . 
ROADWAY ENCROACHMENT APPLICA nON 

Date: November 3,2016 

Applicant: PacifiCorp 

Address: 15 North Main Street 

City: Huntington State: Utah 
--~~-------------

Zip: 84528 

Phone: 435-687 -4825 Email: Dennis .oakley@pacificorp.com 
~~~~------------

Purpose of application, explain in detail: 
Install and bury a 10" HDPE pipe and all its appurtenances for mine water consumption at the Huntington 

Powe r Plant. Pipeli ne will be installed along the south side of EC #306, c ross under road in two 

locations, and cross Huntington creek by means of the Rilda Canyon bridge crossing. Refer to attached design. 

Plan for restoration of road/right of way, ,explain in detail: 
If the . asphalt surface, shoulder, signs, posts , culverts, etc. associated with EC #306 is 

damaged by con,struction, repairs shall be made as soon as practical and prior_t_o ____ _ 

contractor leaving the s ite. The quality of the repair s hall be as good or better than original condition. 

Plans for safety, traffic and dust control, explain in detail: 
Construction contractor s hall be required to prepare a written safety plan, spill prevention control 

and countermeasures plan, and a storm water pollution prevention plan. These plans will be required 

on s ite for inspection at all times. Because of the time of yea r, dust is not expected to be a problem. 

Location of encroachment (enclose a map/sketch): See attached map/sketch. 

County Road #: 306 Name of Road: .:..R.:..ilc::d:..:.a.:..C::.ca::.cn-"y'-'o:..:.n:....Rc..:..::.0=.ad=--____________ _ 

Date beginning Project: Approx. 12/1/16 Date of Project Completion: Approx. 4 /30/17 

Has Applicant acquired written pennission from all agencies or property owners affected by this project? 

Yes @ No 0 See attached statement. 

The law requires that Blue Stakes be contacted (1 -800-662-4111) before digging. Has Blue Stakes been 

contacted? Yes 0 NO .0 Date Contacted: Blue stakes shall be contacted prior to start of project. 

Work cannot start until a permit is issued or other arrangements are made with the Emery County 

Road Supervisor. 

Applicant agrees to comply with all laws, ordinances and regulations of all governing agencies 

including but not limited to Emery County, as well as the instructions of the Emery County Road Supervisor 

or his indicated representative. It is the responsibility of the Applicant to contact and acquire written 

pennission from the other agencies and property owners affected by Applicant's activities before 

commencing the project. All liability and restitution for damages will be the sole responsibility of the 

Applicant. A non refundable processing fee of$ l 00.00 is tendered with this application. Additional impact 

fees maybe required on certain classes of Permit. 

Dennis Oakley - PacifiCorp 

11 /3/201 6 

Date 



Additional information from PacifiCorp: 

Has Applicant acquired written permission from aU agencies or property owners affected 
by this project? 

The County owns the Rilda Canyon Road (E.C. #306) under a judgment that was issued in 1935 
and has the authority to issue the road encroachment pennit. However, since Andalex Resources, 
Inc., may claim that it owns the road, Applicant has filed an action in the Emery County District 
Court requesting that the court detennine the owner of the road, and in the alternative seeking to 
acquire an easement from Andalex by eminent domain. Once the County issues a Road 
Encroachment Pennit, the court action will ensure that Applicant has all the necessary pennits 
and rights to construct the water line. 



INTERWEST 
MINING COMPANY 
A SUBSIDIARY OF PACIRCORP 

Wayde S. Nielsen 
Supervisor 
Emery County Road Department 
P.O. Box 889 
300 West SR29 
Castle Dale, UT 84513 

January 13, 2017 

1407W. North Temple. Suite 110 
Salt Lake City. UT 84116 

RE: Transmittal of Special Utility License Agreement Dated 1212012016 and Surety 
Bonds in Support of PacijiCorp's Water Pipeline Project - Rilda Canyon 
County Road No. 306 - Emery County, Utah 

Dear Mr. Nielsen: 

On behalf of PacifiCorp, transmitted herewith is the completely endorsed original of the 
Special Utility License Agreement dated December 20,2016. 

In addition and in response to a letter from Emery County Attorney, Michael D. Olsen 
dated November 9, 2016 and in accordance with paragraph 9 of the referenced Special 
Utility License Agreement, enclosed are two surety performance bonds in favor of Emery 
County. The two surety performance bonds consist of: 

1. Bond no. 106655281 issued by Travelers Casualty and Surety Company of 
America in the amount of $100,000 to accompany the referenced Roadway 
Encroachment Permit dated November 3, 2016 to ensure completion and 
restoration of the water pipeline project, and 

2. Bond no. 106620564 issued by Travelers Casualty and Surety Company of 
America in the amount of $100,000 to accompany the referenced Special Utility 
License Agreement to ensure funding for future maintenance and repairs, if 
needed. 

We want to express our appreciation to the County for their assistance with this very 
important project to enable PacifiCorp to install the required water pipeline to support 
final closure of the Deer Creek Mine and begin final reclamation. 



January 13, 2017 
Page 2 

We are hopeful to begin the project as soon as possible. Should you have any questions 
on the bond coverage, please feel free to contact me at 801-220-4612. Meanwhile, Dennis 
Oakley of our Huntington Office at 435-687-4725 will keep you well-infonned of the 
project. 

~p 
Scott M. Child 
Manager, Lands & Regulatory Affairs 

Enclosures 

SMC\Interwest\EmeryCounty20 17 -0 1(Bonds-SULA&RoadEncroaclunentPennit-CountyRoad306-PipelineProj).doc 

cc: D. Ralston, B. Morgan, C. Semborski, K. Fleck, D. Oakley, H. Gordon 
PacifiCorp Risk Mgmt. w/copy encl. - L. Kotch (B-SUR-1182 and B-SUR-1183) 



SPECIAL UTILITY LICENSE AGREEMENT 

THIS AGREEMENT made and entered into this ~day of 1>er Q ~ , 2.016, 
by and between EMERY COUNTY, hereinafter referred to as "COUNTYu

, and 
PACIFICORP, an Oregon corporation, hereinafter referred to as the "COMPANY". 

RECITALS: 

WHEREAS, the parties desire to assist in expediting the approval of COUNTY permits 
for operating, constructing and maintaining utility lines and related facilities ("facilities") within 
COUNTY rights of way, arid 

WHEREAS, the terms of this agreement shall apply to all permits issued to allow access 
onto COUNTY rights of way, and 

WHEREAS, this agreement shall apply to approved location and construction permits on 
COUNTY rights of way in Emery County which are within the responsibility and jurisdiction of 
COUNTY; and 

NOW THEREFORE, in consideration of the promises and mutual covenants and 
agreements contained herein, said parties ~ereby Cpven~nt and agree as follows: 

. . ~ ~ 

, (1) COUNTY AGREEMENT TO REVIEW APPLICATIONS: This agreement is not 
a permit or a guarantee of a permit. However, COUNTY agrees to promptly review any 
application for a permit that COMPANY files pursuant to the procedures established in this 
agreement. COMPANY and COUNTY agree to work together in good faith to reach a mutually 
beneficial decision on any permit application. 

(2) APPROVAL: All permits executed pursuant to this agreement will be deemed to be 
governed by the provisions of this agreement. Permit applications shall be presented to the 
COUNTY. COUNTY may apply special limitations or requirements, including timing 
constraints, for any work within the right of way. The issuance and approval ofa permit for a 
particular facility enables the COMPANY to proceed with the work and permitted use in 
accordance with the terms ofthe permit. 

(3) INSPECTION: COUNTY may perfonii' routine inspection of utility construction 
work to monitor compliance with the license agreerri~nt and the specific encroachment permit. 
COUNTY's inspection does not relieve the COMPANY of its responsibilities in meeting the 
permit conditions and COUNTY's specifications. 

(4) COSTS: The COMPANY shall pay the entire cost ofthe facilities installation unless 
COUNTY's highway project causes the rel~~~tion olthe utility facilities, in which case the 
COUNTY shall pay the cost of relocation. : .. :, 

(5) BEGINNING CONSTRUCTION: The COMPANY shall not begin any work on 
COUNTY right of way until COUNTY issues a permit for the specific encroachment. Once the 



COMPANY receives a permit from COUNTY, the COMPANY shall complete construction in 
accordance with the penn it requirements. 

(6) TRAFFIC CONTROL: The COMPANY shall perform all work in COUNTY roads 
so as to minimize interference with traffic flow. 

(7) EMERGENCY WORK: Emergency work may be done without prior pennit if 
imminent danger of loss of life or significant damage to property exists. 

(8) MAINTENANCE: The facilities shall at all times be maintained, repaired, 
constructed and operated by and at the expense of the COMPANY. If the COMPANY fails to 
maintain the facilities in such a manner as to endanger COUNTY roads, COUNTY may notify 
the COMPANY of any maintenance needs. If the (!OMPANY receives notification ofany 
maintenance requirements, the COMPANY shall perfoml the needed maintenance. 

(9) LIABILITY:, COMPANY is required to post a continuous bond in the amount of 
$100,000 to guarantee satisfactory performance under this agreement. COUNTY may proceed 
against said bond to recover all actual expenses incurred by COUNTY, its employees or 
contractors in repairing the sections of roadway daniaged by the COMPANY, including the 

failure to restore the right of way to COUNTY's reasonable standards. The liability of the 
COMPANY shall not be limited to the amount of the bond. In the event claims exceed the 
amount of the bond, COUNTY may only claim the $100,000 maximum amount against the 
bond; however, the COMPANY shall be liable for any amounts exceeding the limits of the bond, 
but only to the extent the COMPANY may be liable for such claims under this agreement. The 
COMPANY shall notify COUNTY immediately in writing at the;: following address if this bond 
is planned to be terminated or is terminated: Emery County Road Department PO BOX 889 

Castle Dale, Utah 84513. 

COUNTY may require a performance and warranty bond from the COMPANY for permits 
issued under this agreement. The amount of the bond will be set according to the permitted scope 
of work. COUNTY may proceed against the bond ,to recover all expenses incurred by 
COUNTY, its employees or contractors to restore',fq ~OUNTY's reasonable standards the 
sections of roadway not completed or damaged by the COMPANY. The liability of the 
COMPANY shall not be limited to the amount of the bond. 

The COMPANY will indemnify, defend, and hold harmless COUNTY from responsibility for 
any damage or liability arising from COMPANY's construction, maintenance, repair, or any 
other related operation during the work or ~sa result of the work pursuant to permits issued 
under this agreement except for the extent of CO~TY's o~ its agents' or contractors' negligence. 

(lO)DEFAULT: COUNTY shall notify the COMPANY in writing, setting forth any 
event of default, and the COMPANY will correct the default(s) within a reasonable time and to 
the reasonable satisfaction of COUNTY. 

(11) ASSIGNMENT: The license and any permits issued hereunder agreement may be 
assigned by the COMPANY, but only with the prior written consent of COUNTY, which shall 

2 
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not be unreasonably withheld. 

(12) SUCCESSORS AND ASSIGNS: All covenants and agreements herein contained 
shall be binding upon the parties, their successors and assigns. 

(13) COMPLIANCE WITH COUNTY STANDARDDS: The COMPANY shall 
conduct all work within the COUNTY rights-of-way in compliance with COUNTY's standards. 

(14) TERMINATION OF LICENSE AGREEMENT: This agreement may be 
terminated at any time by either party upon one (1) year advance written notice to the other 
party. Active permits previously issued and approved under a terminated agreement are not 
affected and remain in effect on the same terms and conditions set forth in this agreement and the 
permits. The obligation to maintain the continuous bond as described in paragraph (12) above 
shall continue until COMPANY's facilities are removed from COUNTY's right-of-way. The 
indemnification obligations in this agreement shall survive termination of the agreement. 

(15) MISCELLANEOUS: 
.' ! 

A. Any changes to this agreement must be in writing and signed by both parties. 
B. The failure of either party to insist upon strict compliance of any of the terms and 

conditions, or failure or delay by either party to exercise any rights or remedies provided 
in this agreement, or by law, will not release either party from any obligations arising 
under this agreement. . 

C. Each party represents that it has the authority to enter into this agreement. 
D. This agreement shall be governed by and con'strued in accordance with the laws of Utah. 

In the event of a dispute, the venue shall be the Seventh District Court, Emery County, 
Utah. 

E. If any provision or part of a provision of this agreement is held invalid, illegal or 
unenforceable in any respect, such invalidity, illegality or unenforceability shall not 
affect any other provision. Each provision shall be deemed to be enforceable to the fullest 
extent under applicable law. 

F. To the fullest extent permitted by law, each of the parties waives any right to may have to 
a trial by jury in respect of litigation directly or indirectly arising out of, under, or in 
connection to this agreement. Each party further waives any right to consolidate any 
action in which a jury trial has been waived with other action in which a jury trial cannot 
be or has not been waived. 

[Signature page follows] 

Approved by: PACIFICORP, an Oregon co 

By: 0 ,4t 

D.:na M. Ralston df" 
Vice President, Coal Generation & Mining 

3 



ATTEST: 

"-/& L&.tW,< ~L~--.-' ._=-

BRENDA TUTTLE, Clerk/Auditor 

APPROVED AS TO FORM: 

Michael D. Olsen 
Emery County Attorney 

.. : ~" . 

TY, a board corporate and politic 

..... 1 

4 



INDIVIDUAL PERFORMANCE AND WARRANTY BOND 

TO COVER A SINGLE ENCROACHMENT ON PROPERTY AND RIGHT-OF-WAY BELONGING 
to Emery County 

B-SUR 1183 

ira tion Date: 12/20/2019 

KNOW ALL MEN BY THESE PRESENTS: 

That we PacifiCorp Mailing 

address: 1407 w. North Temple. Suite 110. Salt Lake City. UT 84116Phone:,--=8:..;:.0-'--1-=22=-=.0---'-4.=..61:..::2'----___ _ as Principal, and 

..l.T.LEra"'-'ve""le"'-'rs.....,C""a"'-su""aillltyLa"'-n.!>!.d-"S""'ur""et!,l.y~C:>!!omC!.!Jp~a!!.!.ny1-'ol!LfLJA""m!><!en-"'·c""-a _ _________ ,as Surety, being duly authorized to transact 

business in the State of Utah, are held and firmly bound unto =E:!.!.m=e.:...orv.-:C::.:o=uc:.:.ntv=.L-______________ as 

Obligee, the full sum of $_1o_0.:....0_0_0_.0_0 ____ • For the payment of which, well and truly to be made, we bind 

ourselves, our heirs, executors, administrators, successors and assign, jointly and severally, firmly by these presents. 

The Principal has obtained or is about to obtain from =Emc=erv'-'-"C=o=un.:.o.tvJ__ _______ an encroachment 

permit(s) to perform work on, about, below or adjacent to a roadway as specified in the permit(s), which is 

incorporated into this bond by reference. 

The Principal is required to guarantee the completion of the permitted work, proper restoration and replacement of 

the county right-of-way to the extent the Principal causes any damage to the right-of-way, including but not limited to, 

roads, ditches, bridges, culverts and other appurtenances that the Principal utilized or impacted during the permitted 

work and warranty the permitted work for a period of three (3) years from the date of completion of the permitted 

work. 

The Principal has agreed to comply with the rules, regulations, condition and restrictions stated in the permit(s). 

If the Principal fails to complete the required work described in the permit, damages county right-of-way, 

including appurtenances and/or fails to perform the permitted work according to the applicable standards and 

specifications, including the conditions and limitations in the permit(s), it will be the responsibility of the Surety to 

arrange for the completion of all necessary work as required by 'the permit(s) and Emery County. 

As a part of the obligation secured hereby and in addition to the face amount specified, there shall be included 

costs and reasonable expenses and fees including enforcing such obligation, all to be taxed as costs and included in any 

judgment rendered. 

This bond shall be enforced for a term of three (3) years from this 20th day of December 

IN WI1NESS WHEREOF, the parties have set their hands and seals this 10th 
January 2017 . 

,20~. 

day of 

Page 112 



Principal Seal 

Surety Seal 

STATE OF Illinois 
COUNTY OF Will 

pacifi& 
By: ~~L :.r 
Title: V P, OiJUAlICAJ j 

Date: /-/J- /7 

Travelers Casualty and Surety 
Company of America 

Surety 

By: C~~"-~~--€ 
CliriSina L Sandoval 

Title: Attorney in Fact 

Date: January 10, 2017 

----=C:..:h.::.r:.=is.:.::tin:..::;a=--=L:...cS;::..:a:::.:.n:..::.d:..:=o...:...va:::.:' ____ =----:----:::----::-_--:--=:----: __ being first duly sworn, an oath, DEPOSES AND SAYS: 
Travelers Casualty and Surety 

that he/she is Attorney-in-Fact of Company of America the Surety of the foregoing bond, and that he/she is 

authorized to execute and deliver the foregoing obligation; that said Company is authorized to execute the same, and has 

complied in all respects with the laws of Utah in reference to begin sole surety upon bonds, undertakings and 

obligations. 

One Tower Square, Bond 15PB, Hartford, CT 06183 

lI.lAIUNG ADDRESS OF SURETY COMPANY 

~- -
OFFrcw. SEAL 

AARON 0 GRIFAN 
NOTARY PUBUC. STATE OF IWNOIS 
MY COMMISSION EXPIRES 11/0212019 

--

203-277-0111 

Subscribed and sworn to me before this _...:...1:..:=0:..::th"'--___ day of January 

Aaron D. Griffin 

, 20~ 

Page 212 



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

~ 
TRAVELERS J 

POWER OF ATTORNEY 

Attorney·In Fact No. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

230983 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Certificate No·O 06 9 7 5 8 9 4 

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporations duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the 
laws of the State of Wisconsin (herein collectively called the "Companies"), and that the Companies do hereby make, constitute and appoint 

Debra J. Doyle, Diane M. O'leary, James B. McTaggart, Jennifer L. Jakaitis, Judith A. Lucky-Eftimo\", Sandra M. Winsted, Sandra M. Nowak, 
Susan A. Welsh, Christina L. Sandoval, Linh Eck, and Jessica B. Dempsey 

of the City of Chicago , State of Illinois . their true and lawful Attomey(s)-in-Fact, 
each in their separate capacity if more than one is named above, to sign, execute, seal and acknow ledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their "us;ness of guaranteeing the fidelity of persons, guaranteeing the performance of 
contracts and executing or guaranteeing bonds and undertakings required or permittee! in aJI)" ,Koons or plOceedings allowed by law. 

IN WITNESS WHEP.EO¥, the Companies have caused this instrumf:nt to be 5igned and tlJeu cOlporate seals to be hereto affixed, this _ _ _ _ _ 1_5_th ____ _ 
day of September 2016 

State of Connecticut 
City of Hartford ss. 

Farmington Casualty Compan) 
Fidelity and Guaranty In&urance ('ompan~ 
Fidelity and Guaranty Insurance UnderwIiters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

o 
~ 

By: 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Robert L. Rane:·, Senior Vic~ President 

On this the 15th day of September 2016, before me personally appeared Robert L. Raney, who acknoll.-Jedged himself to 
be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Undernriters, Inc., St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insur.mce Company, Trayelers Casualty and Surety Company, Travelers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Compan~', and that he, as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

In Witness Whereof, I hereunto set my hand and official seal. 
My Commission expires the 30th day of June, 2021. 

58440-5-16 Printed in U.S.A. 

'" Marie C . Tetreault, Notary Public 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

This Power of Attorney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Farmington Casualty Company, Fidelity 
and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casu:llty and Surety Company, Travelers Casualty and Surety Company of America, and United St:ltes 
Fidelity and Guaranty Company, which resolutions are now in full force and effect, reading as follows: 

RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
President, the Treasurer, any Assistant Treasurer, the Corporate Secretatj· or any Assistant Secretary may appoint Attorneys-in-Fact and Agents to act for and on behalf 
of the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other vlritings obligatory in the nature of a bond, recognizance, or conditional undertaking, and any 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may 
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof is filed in the office of the Secretary; and it is 

FURTHER RESOLVED, that any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice 
President, any Second Vice President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duIy attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duIy executed (under seal, if required) by one or more Attorneys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; and it is 

FURTHER RESOLVED, that the signature of each of the following officers: President, any Executive Vice President, any Senior Vice President, any Vice President, 
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any Power of Attorney or to any 
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attorneys-in-Fact for purposes only of executing and attesting bonds 
and undertakings and other writings obligatory in the nature thereof, and any such Power of Attorney or certificate bearing such facsimile signature or facsimile seal 
shall be valid and binding upon the Company and any such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on 
the Company in the future with respect to any bond or understanding to which it is attached. 

I, Kevin E. Hughes, the undersigned,Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance 
Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and 
Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company do hereby certify that the above and foregoing 
is a true and correct copy of the Power of Attorney executed by said Companies, which is in full force and effect and has not been revoked. 

20 /7 , - ' 

e ® ~~ S fJv~.""" "" '''~'''' 

~~~)~i ~ ".\S:EALil 
~~~ .... ; .. <~ 

To verify the authenticity of this Power of Attorney, call 1-800-421-3880 or contact us at www.travelersbond.com. Please refer to the Attorney-In-Fact number, the 
above-named individuals and the details of the bond to which the power is attached. 

________________ .. W .. 'A ... R::.,;N.,IN.G: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED .. BO_ RiiD,.E;,;R_-= ___________ -' 



8-SUR 1182 

Bond # 106620564 

SPECIAL UTILITY LICENSE AGREEMENT BOND 
TO COVER THE PLACEMENT AND MAINTENANCE OF UTLITIES AND RIGHT-OF-WAY 

KNOW ALL MEN BY THESE PRESENTS: 

Thmwe ~P~a~ci~fiC~o~~L-________________________________________________________ ___ 

Mailing Address: 1407 W. North Temple, Suite 110, Salt Lake City, UT 84116 Phone: 801-220-4612 as Principal, and 

...!T~ra~v~el~ers=-",C,"",a><-,su"",a"-"ltyL..:a::.!n"""d,-"S"",u::..::re,-"tyL.:C~o~m.,,.p,"",a!..!.nYL...:o~f-,-A,,-,-m!.::<e.!.!:rica=-_________ as Surety, being duly authorized to transact business 

in the State of Utah, are held and firmly bound unto -,E=!m.!..!.e!:<.!ry~C~o~uC!...!.nty>J.-____________________________ _ 

as Obligee, the full sum of $1 00,000. For the payment of which, well and truly to be made, we bind ourselves, our 

heirs, executors, administrators, successors and assign, jointly and severally, firmly by these presents. 

The Principal has entered into a utility license agreement with Emery County for 

the purpose of constructing, locating and maintaining overhead and/or underground facilities and related 

appurtenances within the county rights-of-way stated in the Special Utility License Agreement 

executed on the 20th day of December , 2016 

The Principal is required to maintain this surety bond in perpetuity to guarantee the completion of the 

proper restoration and replacement Ofl county right-of-way to the extent the Principal or its utility facility causes 

any damage to the right-of-way, including but not limited to, roads, ditches, bridges, culverts and other 

appurtenances that the Principal utilizes or impacts. 

The Principal has agreed to comply with the rules, regulations, condition and restrictions stated in the 

permit(s) issued by Emery County. 

If the Principal fails to complete the required work described in the permit(s), damages county right-of-way, 

including appurtenances and/or fails to perform the permitted work according to the applicable standards and 

specifications, including the conditions and limitations in the permit(s), it will be the responsibility of the Surety 

to arrange for the timely completion of all necessary work as required by the permit(s) and Emery County. 

As a part ofthe obligation secured hereby and in addition to the face amount specified, costs and 

reasonable expenses and fees including enforcing such obligation, shall be taxed as costs and included in any 

judgment rendered. 
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This bond shall be enforced for a continuous period. The Surety may terminate this bond upon giving 

Emery County written notice by certified mail to the following address: 

Emery County 

P.O. Box 249 

Castle Dale, UT 

84513-0249 

The termination shall be effective ninety (90) days after the receipt of the notice by Emery County. 

IN WITNESS WHEREOF, the parties hereto have set their hands and seals this 10th day of January 2017. 

Principal Seal 

Surety Seal 

By: 

PacifiCorp 

/J ~ Principal 
U-Lt~/. :< 

PRINTN.\ME 

Title: VP,. OPU"f/OtAi,j 

Date: I - 13 - '7 

By:~:Cr~ 
Christina L. Sandoval 

PRINTN.\I\IE 

Title: Attorney in Fact 

Date: JanyaL'l j 0.2017 . 
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STATE OF: Illinois 

COUNTY OF: Will 
~~--------------------------

Christina L. Sandoval Being first duly sworn, an oath, DEPOSES AND 

SAYS: That he/she is Attorney-in-Fact of Travelers Casualty and Surety Company of America 

the Surety of the foregoing bond, and that he/she is authorized to execute and deliver the foregoing obligation; 

that said Company is authorized to execute the same, and has complied in all respects with the laws of Utah in 

reference to begin sole surety upon bonds, undertakings and obligations. 

One Tower Square, Bond / 5PB, Hartford, CT 06183 
MAIUNG ADDRESS OF SURETY COMP.-\NY 

Phone: 203-277-0111 
PHONE OF SURETY COMPANY 

Subscribed and sworn to me before this 10th 

Signed 

Aaron D. Griffin 
PRINT NAME _ .. 

• A .... - - - -
OFAClAl SEAL 

AARON 0 GRIFFIN 
NOTARY PUBUC, STATE OF IWNOIS 

MY COMMISSION EXPIRES 11/0212019 

day of _-=-Ja=n..:.;:u;.;:;a:.:...ry'---__ _ 2017 . 
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WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

~ 
TRAVELERS J 

POWER OF ATTORNEY 

Attorney-In Fact No. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

230983 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Certificate No. 0 0 6 9 7 5 893 

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporations duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the 
laws of the State of Wisconsin (herein collecti\'eiy called the "Companies") , and that the Companies do hereby make, constitute and appoint 

Debra J. Doyle, Diane M. O'Leary, James B. McTaggart, Jennifer L. Jakaitis, Judith A. Lucky-Eftimov, Sandra M. Winsted, Sandra M. Nowak, 
Susan A. Welsh, Christina L. Sandoval, Linh Eck, and Jessica B. Dempsey 

of the City of Chicago , State of Illinois . their true and lawful Attomey(s)-in-Fact, 
each in their separate capacity if more than one is named above, to sign, execute, seal and acknoy, ledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their I)usiness of guaranteeing the fidelit'; of persons, guaranteeing the performance of 
contracts and executing or guaranteeing bonds and undertakings required or pemlltted in any dl-tlOns or pmceedings allowed by law. 

IN WITNFSS WHEREOF, the Companies have caused this instrume..,t to be ~igned and thell ::01porate seals to be hereto affixed, this _ ____ 1_5_th ____ _ 
day of September 2016 

State of Connecticut 
City of Hartford ss. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurancl; Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

o 
~ 

By: 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

. -. , ". ".;::~ :~. 
," ,,:":.; .. ~ 1 ... ~:~ .. ~:~- ~ .. " 

----------~~~----~.~ .. --------------
Robert L. Raney, Senior ' .lce President 

On this the 15th day of September 2016, before me personally appeared Robert L. Raney, who acknowledged himself to 
be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Compan~', Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Tra', elers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he, as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

In Witness Whereof, I hereunto set my hand and official seal. 
My Commission expires the 30th day of June, 2021. 

58440-5-16 Printed in U.S.A. 

'" Marie C. Tetreault, Notary Public 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

This Power of Attorney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Farmington Casualty Company, Fidelity 
and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and GuardIlty Company, which resolutions are now in full force and effect, reading as follows: 

RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
President, the Treasurer, :my Assistant Treasurer, the Corporate Secretary or any Assistant Secretary may appoint Attorneys-in-Fact and Agents to act for and on behalf 
of the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatory in the nature of a bond, recognizance, or conditional undertaking, and any 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may 
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof is filed in the office of the Secretary; and it is 

FURTHER RESOLVED, th:lt any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice 
President, any Second Vice President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duly attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or more Attorneys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; und it is 

FURTHER RESOLVED, that the signature of each of the following officers: President, any Executive Vice President, any Senior Vice President, any Vice President, 
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any Power of Attorney or to any 
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attorneys-in-Fact for purposes only of executing and attesting bonds 
and undertakings and other writings obligatory in the nature thereof, and any such Power of Attorney or certificate bearing such facsimile signature or facsimile seal 
shall be valid and binding upon the Company and any such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on 
the Company in the future with respect to any bond or understanding to which it is attached. 

I, Kevin E. Hughes, the undersigned, Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance 
Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and 
Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company do hereby certify that the abovv and foregoing 
is a true and correct copy of the Power of Attorney executed by said Companies, which is in full force and effect and has not been revoked. 

. 11) 
IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed the seals of said Companies this ~ day of So J1 U t74 Y ,20 0. 

To verify the authenticity of this Power of Attorney, call 1-800-421-3880 or contact us at www.travelersbond.com. Please refer to the Attorney-In-Fact number, the 
above-named individuals and the details of the bond to which the power is attached. 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 



PacifiCorp 

Deer Creek Mine 

C/015/0018 
 

 

 

 

 

Amendment to Add a Post-Mining Water Discharge at 

Rilda Canyon Portals, Permit Area Change to Include 

Discharge Pipeline Route and Potential Treatment 

Facility Area, PacifiCorp, Deer Creek Mine, C/015/0018, 

Emery County, Utah 

 

 

 

 

 

Legal and Financial Volume, Appendix G 

Insert into Legal and Financial Volume, Appendix G, 

replace Deer Creek permit boundary description 



Deer Creek Permit Boundary Description

T16S, R6E, SLB&M    Emery County, UT

Section Description Acreage

Sec 1: SE¼ 160.00

Sec 10: E½E½SE¼ 40.00

S½NE¼NE¼ 20.00

SE¼NE¼ 40.00

W½E½SE¼ 40.00

Sec 11: All 919.96

Sec 12: All 640.00

Sec 13: All 640.00

Sec 14: All 915.20

Sec 15: E½E½ 160.00

E½W½E½ 80.00

Sec 22: Lots 1,2,3,4,5,6,7 258.70

E½NE¼ 80.00

SW¼NE¼ 40.00

N½SE¼ 80.00

Sec 23: N½ 320.00

N½S½ 160.00

Sec 24: N½ 320.00

Sec 25: E½SE¼SE¼ 20.00

Total for Township 4,933.86

DC-1 Appendix G



Deer Creek Permit Boundary Description

T16S, R7E, SLB&M    Emery County, UT

Section Description Acreage

Sec 5:

Beginning at a point S 02∘40'40" E, 145.00 feet 

from the west 1/4 corner of Section 5, thence East, 

235.00 feet; thence South, 330.00 feet; thence S 

48∘ 48' 00'’ W, 138.00 feet; thence S 20∘ 00' 00" W, 

133.00 feet; thence South, 45.00 feet; thence S 45∘ 

00' 00" W, 78.42 feet; thence N 02∘ 40' 40" W, 

647.03 feet to the point of beginning. Said area 

contains 2.41 acres, more or less. 2.41

Sec 6: Lots 5,6,7,8, 122.66

S½SE¼ 80.00

Sec 7: All 413.60

Sec 18: Lots 1,2, 46.27

NE¼ 160.00

Sec 19: SE¼ 160.00

Lots 2-3 45.70

W½SW¼NE¼ 20.00

Sec 20: S½ 320.00

SE¼NW¼ 40.00

S½NE¼ 80.00

E½E½SW¼NW¼ 10.00

Sec 21: S½N½ 160.00

SW¼ 160.00

SE¼ 160.00

Sec 22: SW¼ 160.00

SW¼NW¼ 40.00

Sec 27: SW¼ 160.00

Sec 28: N½NE¼ 80.00

E½NW¼ 80.00

W½NW¼ 80.00

W½SW¼ 80.00

E½SW¼ 80.00

SE¼ 160.00

Sec 29: (ALL) N½ 320.00

SW¼ 160.00

W½SE¼ 80.00

E½SE¼ 80.00

Sec 30: Lot 4 22.97

E½ 320.00

Sec 32: All 640.00

Sec 33: (ALL) E½ 320.00

E½W½ 160.00

SW¼SW¼ 40.00

W½NW¼ 80.00

NW¼SW¼ 40.00

Sec 34: W½NE¼SW¼ 20.00

S½S½ 160.00

W½NW¼ 80.00

W½E½NW¼ 40.00

NW¼SW¼ 40.00

Total for Township 5,503.61
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Deer Creek Permit Boundary Description

T17S, R6E, SLB&M    Emery County, UT

Section Description Acreage

Sec 1: Lots 1-3 131.48

S½NE¼ 80.00

SE¼NW¼ 40.00

E½SW¼ 80.00

SE¼ 160.00

Sec 12: E½ 320.00

E½W½ 160.00

Sec 13: NE¼ 160.00

E½NW¼ 80.00

E½SW¼ 80.00

SE¼ 160.00

Sec 24: E½W½ 160.00

E½ 320.00

Sec 25: N½NE¼ 80.00

Beginning at the Southeast corner of the Northeast 

quarter of the Southeast quarter of Section 25, 

Township 17 South, Range 6 East, SLB&M, and 

running thence S 89°20'20" W, 1482.82 feet along 

40 acre line to the centerline of Cottonwood Canyon 

Road; thence N 18°32'22" W, 211.65 feet along 

centerline of said road; thence N 18°00'23" W, 

236.55 feet along centerline of said road; thence N 

13°36'45" W, 219.23 feet along centerline of said 

road; thence N 10°17'37" W, 104.54 feet along 

centerline of said road; thence N 08°20'49" W, 

350.40 feet along centerline of said road; thence N 

10°33'11" W, 476.22 feet along centerline of said 

road; thence N 24°01'08" W, 163.55 feet along 

centerline of said road; thence N 20°01'04" W, 

87.46 feet along centerline of said road; thence N 

10°00'01" W, 150.85 feet along centerline of said 

road; thence N 02°27'38" W, 152.52 feet along 

centerline of said road; thence N 01°54'03" E, 

211.25 feet along centerline of said road; thence N 

00°12'51" W, 242.02 feet along centerline of said 

road; thence N 10°41'22" E, 106.12 feet along 

centerline of said road to the north line of the South 

half of the Northeast quarter of said Section 25; 

thence N 89°46'01" E, 1898.88 feet along 40 acre 

line to the Northeast corner of the Southeast quarter 

of the Northeast quarter of said Section 25; thence 

S 00°12'37" E 1309.21 feet to the East quarter 

corner of said Section 25: thence S 00°29'09" E 

1328.42 feet to the point of beginning.

103.72

T17S, R6E, SLB&M    Emery County, UT  (Pipeline from Rilda Canyon to Huntington Plant)

Section Description Acreage

Sec: 28 N½S½SW¼NE¼ 10.00

S½NE¼SW¼NE¼ 5.00

N½SE¼NE¼ 20.00

Sec: 27 S½NW¼NW¼ 20.00

NE¼NW¼NW¼ 10.00

NW¼NE¼NW¼ 10.00

Sec: 22 SW¼SW¼SE¼ 10.00

N½SW¼SE¼ 20.00

E½NW¼SE¼ 20.00

S½NW¼NE¼SE¼ 5.00

N½SW¼NE¼SE¼ 5.00

SE¼NE¼SE¼ 10.00

E½NE¼SE¼SE¼ 5.00

E½SE¼SE¼SE¼ 5.00

Sec: 23 W½W½W½SW¼SW¼ 5.00

Sec: 26 N½SW¼NW¼ 20.00
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Deer Creek Permit Boundary Description

SE¼SW¼NW¼ 10.00

W½SW¼SE¼NW¼ 5.00

W½W½NE¼SW¼ 10.00

W½SE¼SW¼ 20.00

S½SE¼SE¼SW¼ 5.00

Sec: 27 E½NE¼NE¼ 20.00

NE¼SE¼NE¼ 10.00

Sec: 35 NE¼NE¼NW¼ 10.00

N½NW¼NE¼ 20.00

N½SE¼NW¼NE¼ 5.00

S½NE¼NE¼ 20.00

Sec: 36 S½NW¼NW¼ 20.00

NE¼SW¼NW¼ 10.00

E½SE¼SW¼NW¼ 5.00

W½SW¼SE¼NW¼ 5.00

E½NE¼NW¼SW¼ 5.00

W½NW¼NE¼SW¼ 5.00

NW¼SW¼NE¼SW¼ 2.50

367.50

Total for Township 2482.70
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Deer Creek Permit Boundary Description

T17S, R7E, SLB&M    Emery County, UT

Section Description Acreage

Sec 1: Beginning at a point S 0° 22' E, 142.4 feet from the 

SW corner of NW¼ of Section 1, T17S, R7E, 

SLB&M; thence, N 49° 53' 23" E, 2395.4 feet; 

thence, S 40° 10' 42" E, 101.94 feet; thence, S 49° 

52' 03" W, 2481.12 feet; thence, N 0° 22' W, 276.25 

feet to the point of beginning. 5.6 acres more or 

less. 5.60

Sec 2: SE¼ (SULA #1382) 160.00

within the SE¼SE¼SW¼ (BLM ROW - U52401) 1.84

Sec 3: Lots 1 - 8, 10 - 12 331.20

SW¼ 160.00

SW¼SE¼ 40.00

W½W½SE¼SE¼ 10.00

Sec 4: (ALL) Lots 1, 8, 9 92.18

Lot 2 11.95

Lots 3-6 103.19

Lots 7 and 10 80.00

Lots 11 and 12 80.00

NW¼SE¼ 40.00

N½SW¼ 80.00

S½SW¼ 80.00

SW¼SE¼ 40.00

E½SE¼ 80.00

Sec 5: (ALL) Lots 1-8 203.92

W½ of Lot 11 20.00

Lot 12 40.00

E½ of Lot 11 20.00

Lots 9 and 10 80.00

N½SE¼ 80.00

N½SW¼ 80.00

SW¼SW¼ 40.00

S½SE¼ 80.00

SE¼SW¼ 40.00

Sec 6: (ALL) Lots 1, 6, 7 90.45

Lots 2-5, 8-11 186.24

NE¼SE¼ 40.00

W⅔SE¼SE¼ 26.67

E⅓SE¼SE¼ 13.33

W½SE¼ 80.00

Sec 7: Lots 1-4 90.80

W½NW¼NE¼ 20.00

NE¼NW¼NE¼ 10.00

Sec 9: E½NW¼ 80.00

NE¼ 160.00

NE¼SW¼ 40.00

N½SE¼ 80.00

Sec 10: NE¼ 160.00

W½W½NW¼ 40.00

SE¼SW¼NW¼ 10.00

S½SE¼NW¼ 20.00

SW¼ 160.00

SE¼ 160.00

Sec 11: N½NW¼ 80.00

N½SW¼NW¼ 20.00

SE¼NW¼ 40.00

W½SW¼ 80.00

S½SW¼NW¼ 20.00

Sec 14: W½NW¼ 80.00

Sec 15: NW¼ 160.00

E½SW¼ 80.00

E½W½SW¼ 40.00

Sec 16: S½S½SW¼ 40.00

SW¼SW¼SE¼ 10.00

Sec 17: NW¼ 160.00

SW¼ 160.00
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Deer Creek Permit Boundary Description

T17S, R7E, SLB&M    Emery County, UT Cont.

S½S½SE¼ 40.00

Sec 18: (ALL) Lots 1 and 2 45.87

Lots 3 and 4 47.10

NE¼ 160.00

SE¼ 160.00

Sec 19: (ALL) Lots 1 - 4 92.67

E½ 320.00

Sec 20: (ALL) W½ 320.00

W½E½ 160.00

E½E½ 160.00

Sec 21: NW¼ 160.00

SW¼ 160.00

W½W½W½NE¼ 20.00

W½W½NW¼SE¼ 10.00

S½SE¼ 80.00

Sec 22: E½NW¼ 80.00

E½W½NW¼ 40.00

E½SW¼ 80.00

E½NW¼SW¼ 20.00

SW¼SW¼ 40.00

W½SE¼ 80.00

Sec 27: N½NW¼ 80.00

NW¼NE¼ 40.00

Sec 28: N½NE¼ 80.00

E½NE¼NW¼ 20.00

Sec 29: NW¼NE¼ 40.00

N½NW¼ 80.00

Sec 30: Lots 1, 5, 6 63.00

N½NE¼ 80.00

SW¼NE¼ 40.00

NW¼SE¼ 40.00

Total for Township 7,356.01

T17S, R8E, SLB&M    Emery County, UT

Section Description Acreage

Sec: 6                        

Deer Creek Waste 

Rock Site Beginning 10 feet South of the NE corner of Section 

6, T17S, R8E, SLB&M; thence, S 89° 52' 00" W, 

1272.000 feet; thence, S 0° 08' 00" E, 600.000 feet; 

thence, S 83° 28' 43" E, 302.035 feet; thence, S 72° 

54' 35" E, 314.083 feet; thence, S 63° 06' 41" E, 

224.508 feet; thence, S 48° 18' 17" E, 268.404 feet; 

thence, S 20° 06' 29" W, 1066.848 feet; thence, S 

39° 24' 03" W, 855.358 feet; thence, S 41° 10' 40" 

E, 100 feet; thence, N 43° 39' 42" E, 1635.000 feet; 

thence, N 31° 02' 18" E, 412.959 feet; thence, N 22° 

58' 45" E, 1310.908 feet; thence, N 89° 40' 41"W, 

740.000 feet; to the point of beginning. 31.92 acres 

more or less. 31.92

Total for Township 31.92

Total Permit Acres 19,940.60 20,308.10

Refer to Surface and Subsurface ownership maps in Volume 4.
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Deer Creek Permit Boundary Description

The Deer Creek Mine permit covers an area approximately 19,940.60 20,308.10 acres. The total disturbed area at the mine is currently 91.63 acres.

Disturbed Area Reconciliation Table

Type Area Area Name

Reclamation 

Completion 

Date

Disturbed Acreage
Phase I Bond 

Release Date

Phase II Bond 

Release Date

Phase III 

Bond Release 

Date

Mine Site Deer Creek Main Mine N/A 50.08

Mine Site Rilda Canyon Left Fork Fan Facilities N/A 2.33

Mine Site Rilda Canyon Portal/Fan Facilities N/A 7.28

Remote Portal 9th East Meetinghouse Portals N/A 0.02

Remote Portal 9th East Grimes Wash Portals Dec-99 0.00 7/13/2007 11/8/2011 11/8/2011

Waste Rock Site* Deer Creek Waste Rock Site N/A 31.92

Total 91.63

* The Deer Creek Waste Rock Site was transferred to Bowie Refined Coal in a purchase agreement on August 4, 2015.
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(2 of 3)Pre-Disturbance Aerial Photo 
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Note:  The Deer Creek Mine ceased production in January 2015.  The southern portion of 

the mine was separated (by the construction of the 3rd North cross-cut 138 seals) from the 

Mill Fork Area and the portals at the Deer Creek canyon facility and the ventilation 

portals at the 9th East breakouts were sealed and backfilled in April 2015.  The only active 

portion of the Deer Creek Mine is accessed through the Left Fork portals and Rilda 

Canyon Portal Facilities.  Ventilation and water pumping activities are the only operations 

occurring in the North Rilda and Mill Fork areas of the underground mine. The 1st Right 

Fan was taken off-line in March 2015.  The Left Fork fan is the only operating fan for the 

Deer Creek Mine.  All information pertaining to the operations of the mine, coal recovery, 

mining methods, and subsidence control have been retained for a historic reference. 

 

R645-301-510 INTRODUCTION 

 

The Engineering Section provided within this permit application contains general descriptions, 

information, and design criteria for both operation and reclamation of the facilities associated 

with the North Rilda Area and Mill Fork Area mining operations.  Most plans, maps and designs 

for the North Rilda Area operations (Left Fork Fan Facilities) can be found in Volume 2 of the 

Deer Creek Mining and Reclamation Plan (MRP).  A portion of these facilities are detailed 

below.  All plans, maps and designs associated with the Mill Fork Area operations (Rilda 

Canyon Portal Facilities) are detailed in the following sections.  In general, the Left Fork Fan 

Facilities will be discussed first followed by the Rilda Canyon Portal Facilities. 

 

Coal mining has occurred since 1946 in Deer Creek Canyon, a tributary of Huntington Canyon in 

Emery County, Utah.   Utah Power & Light Company (now PacifiCorp) purchased the 

operations and coal leases from Peabody Coal Company in 1977.   The Deer Creek Mine portal, 

mine personnel, and its coal handling facilities are located in Deer Creek Canyon. 

 

Mining in the North Rilda Area produced coal from both the Blind Canyon and Hiawatha coal 

seams.   Approximately 23 million tons of minable coal was mined from the North Rilda Area 

during the past few years.  A portion of the North Rilda Area will be used to provide access from 

the Rilda portals to the Mill Fork Lease area.  Refer to Volume 5, Plates 3-6, Life of Mine Plan / 

5 Year Increments - Blind Canyon Seam, and 3-7, Life of Mine Plan / 5 Year Increments - 

Hiawatha Seam. 

 

Because of the need to expand the mining operations to the northwest (Mill Fork State Lease 

#48258), surface facilities are required in Rilda Canyon.  This includes construction of the mine 

entries, facilities pad, fan, ancillary facilities, sediment control structures, and soil storage piles.  

No coal processing or coal transportation facilities will be utilized at these facilities.  All mined 

coal from the extended Deer Creek Mine will continue to be transported through the Deer Creek 

Canyon portals and processed at these facilities.  The processed coal is then transported via 

beltline to the Huntington Power Plant.  The Huntington Power Plant is owned and operated by 

PacifiCorp. 
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A variety of engineering principles and techniques are applied in the Deer Creek Mine 

operation.   Principles of engineering employed are those associated with standard prudent 

mine engineering practices.   More detail about the methodologies used to plan the coal 

mining activities for long-range goals at the Deer Creek Mine and the use of computer 

assisted models can be found in Volume 2, Part 3 of the MRP. 

 

R645-301-511 General Requirements 

 

This document includes the general requirements to meet the State of Utah’s regulatory 

requirements to mine coal in the North Rilda Area and operate surface facilities in Rilda 

Canyon as part of the Deer Creek Mine.   The surface facility operation plan includes 

information or references the existing mine plan when appropriate.  The potential impact to 

the environment is also addressed.  As reflected by its format, much of the current Deer 

Creek MRP was written prior to the State’s R645- Rules.  This plan attempts to follow the 

Rules general format, yet allow it to also be consistent with the existing MRP. 

 

Rilda Canyon Portal Facilities and Operations: Early mining operations, prior to 

PacifiCorp’s presence in the canyon, occurred near the surface facilities (see Map 400-1).  

These operations include the Rominger (Ferrell) Mine, Jeppson Mine, Leroy (Comfort) 

Mine, and Helco Mine (refer to site photos A through C in Volume 11 Appendix Volume - 

Engineering: Appendix G).  These mines were active during the 1940's and early 1950's.  

Abandoned Mine Lands (AML) reclaimed these mines in 1988.  Much of the the disturbed 

surface area of the Rilda Canyon facilities occurs west of the Leroy, Rominger, and Jeppson 

mines disturbed area.  However, a portion of the disturbance, namely the sediment pond 

(Leroy mine site) and topsoil storage (Helco mine site) occurs in these previously disturbed 

areas. 

 

Surface facilities in Rilda Canyon include the existing mine fan, substation and water supply 

in the Left Fork of the canyon, and surface related facilities associated with the Rilda Canyon 

Portal Facilities. These facilities include (but not limited to) access and mine fan portals, 

exhaust fan, facilities pad, fuel dock, rock dust tank, sediment pond, sediment basin, waste 

and waste rock storage bins, substation, MCC building, drainage systems, and covered 

storage buildings.  Refer to Section R645-301-521 for a detailed description of all surface 

facilities of the Rilda Canyon Portal Facilities.  Also refer to Volume 12 of the Deer Creek 

MRP for detailed information of the mining plan, mining production, and mining methods 

that will be utilized within the Mill Fork Lease. 

 

R645-301-512 Certification 

 

Applicable cross sections and maps have been included or referenced within this document.   

They have been prepared by, or under the direction of, and certified by a qualified, 

registered, professional engineer, geologist, or land surveyor, with assistance from experts in 

related fields such as hydrology, geology, and biology. 
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R645-301-513 Compliance with MSHA Regulations and MSHA Approvals 
 
All structures that are constructed to allow mining in the North Rilda Area and the Mill Fork 

Lease will comply with all regulations, whether at the local, State, or Federal level. 

 

There are no impoundments or sedimentation ponds that meet size or other qualifying criteria 

of MSHA, 30 CFR Part 77.  All impoundments or sedimentation ponds utilized by operations 

in Rilda Canyon meet the requirements outlined in the Utah Coal Regulations.  

 

Underground development waste, coal processing waste and excess spoil will continue to be 

disposed of in accordance with plans approved by DOGM and MSHA.  There are no plans to 

return coal processing wastes to the underground workings at Deer Creek Mine.  All coal is 

shipped via beltline through the Deer Creek Canyon portals. 

 

There are no plans to construct refuse piles within the facilities area in Rilda Canyon.  All 

refuse that is transported through the Rilda Canyon portals is temporarily stored in a refuse 

bunker.  As the bunker fills to capacity, the refuse is transported by truck to the Deer Creek 

waste rock site in Huntington Canyon for permanent storage. 

 

Each shaft, drift, adit, tunnel, exploratory hole, entryway or other opening to the surface from 

underground will be capped, sealed, backfilled or otherwise properly managed consistent 

with MSHA, 30 CFR 75.1771.  Refer to Section R645-301-550 Reclamation Design Criteria 

and Plans below. 

 

PacifiCorp proposes to collect or divert storm water runoff from the mine facilities area (refer 

to R645-301-521-180 Support Facilities for details).  Collected runoff is diverted through a 

series of ditches and pipes to the sediment basin.  As this basin fills to capacity, runoff will 

over flow and divert to the sediment pond located in the Leroy Mine area. Undisturbed runoff 

is diverted around or under the facilities through ditches and pipes into the Rilda Creek.  

 

R645-301-514 Inspections 

 

All appropriate engineering inspections and reports will be conducted by a qualified 

registered professional engineer or other qualified professional specialist under the direction 

of the professional engineer during the construction, operation, and reclamation activities of 

mining. 
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R645-301-515 Reporting and Emergency Procedures 

 

In the event any potential hazard exists, develops, or occurs in association with slides and/or 

impoundment structures which may have an adverse effect on the health and safety of the 

public, property, or the environment, DOGM will be promptly notified.  The operator 

commits to comply with any remedial measures required to protect and ensure the health and 

safety of the public. 

 

The Deer Creek Mine facility conducts routine inspections on a weekly basis.  Should a 

hazard exist or occur, personnel have been instructed to notify the Mine Manager, who will 

coordinate and implement any emergency procedures and remedial measures to be taken. 

 

Where temporary cessation of operations is necessary for a period beyond 30 days, the 

applicant will submit the proper notification and information required of R645-301-515.300 

to DOGM. 

 

R645-301-520 OPERATION PLAN 

 

R645-301-521 Introduction 

 

The plan for the mining in the North Rilda Area includes or references maps, cross sections, 

narratives, descriptions, and calculations indicating how the relevant requirements are met.  

The plan describes and identifies the lands subject to coal mining and reclamation activities 

over the estimated life of the operations and describes the size, sequence, and timing of the 

sub-areas for which it is anticipated that individual permits for mining will be sought.  For 

review of the mining plan of the Mill Fork Lease area, refer to Volume 12, Mill Fork Lease, 

ML-48258. 

 

R645-301-521.110 Previously Mined Areas 
Areas previously mined in the Rilda Area are presented on Map 500-1, Pre-Disturbance 

Topography, in the Maps Section.  These areas include the Leroy Mine, Rominger Mine, 

Jeppson Mine, and Helco Mine.  Mining occurred in these mines in the 1940's and 

1950's.  Abandoned Mine Lands reclaimed these sites in 1988.  Extents of mine workings 

of the said mines are included on Map 500-1.  Photos of all previously mined areas in 

Rilda Canyon area illustrated in  Volume 11 Appendix Volume - Engineering: Appendix 

G.  All openings have been backfilled by AML during reclamation activities. 

 

R645-301-521.122 Man Made Features 
Rocky Mountain Power owns and operates a 25 KV electrical power transmission line 

that supplies electrical power to the Left Fork fan facilities.  This line (refer to Map 500-

3), prior to construction, was located on the north side of EC#306. This transmission line 

required relocation to south side of the then proposed Rilda Canyon Portal Facilities.  

Energy West coordinated with Rocky Mountain Power to establish a new right of way for 

the transmission line and completed this relocation activity in May 2005. 
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Water wells exist in Rilda Canyon near the disturbed area boundary.  These wells were 

developed in 1989 to evaluate the hydrologic characteristics of the alluvium for the North 

Emery Water Users Special Service District’s spring collection system (also adjacent to 

the disturbed area boundary).  The wells were drilled through the alluvium to bedrock.  

Monthly monitoring (level only) is conducted on the wells.  Refer to Map 500-3 for 

location.  Refer to Volume 9 for complete discussion.  Refer to photo’s D through F in 

Volume 11 Appendix Volume - Engineering: Appendix G. 

 

R645-301-521.123 Public Road 
Emery County Road #306 runs approximately 3.0 miles from the Huntington Canyon 

road, Highway 31, to the turnaround area in the Left Fork of Rilda Canyon.  A portion of 

this road is located within the disturbed area boundary of the Rilda Canyon Portal 

Facilities (refer to maps 500-1, 500-3, and Figure R645-301-500c).  Energy West has 

worked with Emery County Special Services District #1 (ECSSD#1) and the Emery 

County Commission to develop an agreement to suspend public use of that portion of 

EC#306 that runs through the facilities area.  This agreement is located in Volume 11 

Appendix Volume - Engineering: Appendix B.  Refer to Volume 11 Appendix Volume - 

Engineering: Appendix G for photos of the suspended portion of the road. 

 

R645-301-521.124 Location of Existing Coal Waste 
As mentioned above, previous mining occurred in Rilda Canyon at the Leroy Mine, 

Rominger Mine, Jeppson Mine, and Helco Mine.  Map 500-1 shows predisturbed areas 

associated with these mines.  At reclamation of these mines, coal waste material was 

buried on-site.  It is not known to what extent or volume waste coal is buried throughout 

the area. 

 

R645-301-521.130 Landowners and Right of Entry and Public Interest Maps 
Refer to Supplemental Volume (Legal and Financial Information) for description of lands 

containing surface and subsurface ownership.  Refer to Volume 4 Maps 1-1 and 1-2 for 

locations of ownership. 

 

R645-301-521.140 Mine Maps and Permit Area Maps 
The boundaries of the North Rilda Area to be affected for the life of coal mining and 

reclamation activities are found on Map DU1688 in Volume 11 Appendix Volume - 

Engineering: Appendix A.  Refer to Volume 12, Mill Fork Lease ML-48258 to review all 

proposed affected areas and discussion of subsidence in the Mill Fork Lease.  Subsidence 

for the North Rilda Area is discussed below in R645-301-525. 

 

R645-301-521.150 Land Surface Configuration Maps 
Map 500-1 illustrates the topography prior to construction of the Rilda Canyon Portal 

Facilities.  Contours extend at least 100 feet beyond the area of each disturbance. 

 

R645-301-521.160 Maps and Cross Sections for the Constructed Features 
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Typical construction sequencing is presented on Map 500-2 in the Maps Section.  This 

map shows the construction sequences that have been used to construct the facilities.  

Plan views of the existing land surface configuration for the coal mining and reclamation 

operations in the North Rilda Area are found on maps 500-3.  Map 500-3 shows a plan 

view of the existing disturbance for the 6.77 acre mine facility site as well as the location 

of the topsoil storage areas.  The as-built design for the topsoil pile shows a fenced area 

of approximately 0.51 acres. The total volume of the pile is approximately 7,862 cubic 

yards (5,725 cubic yard topsoil and 2,137 cubic yard of substitute topsoil.  Refer to the 

table in R645-301-232 Topsoil and Subsoil Removal for soil pile capacity. 

 

The facilities pad was developed by cutting and/or filling the surface to create an earthen 

structure that supports the buildings and storage areas.  The facilities pad was cut to the 

bedrock on the north side of the pad.  This bedrock stretches the entire length of the 

disturbed area boundary and is nearly vertical.  The mass balance Table 500-1 below 

illustrates the cuts and fills required for constructing the facility pad and sedimentation 

pond.  Maps 500-4, 1 of 4 and 2 of 4 show the cross-sections through the facilities area.  

Map 500-4, 3 of 4 shows the cross-sections through the topsoil pile.   Map 500-4, 4 of 4 

shows the cross-sections through the sediment pond.  Cross-sections are spaced on 50 

foot centers and are identified by interval and distance from the starting point (i.e. 15+00, 

15+50, etc.).  Carlson Software was utilized to calculate the total volumes of cuts and 

fills.  However, as indicated in Table 500-1, there are instances (i.e. coal material 

removed from the site, void in boulder fills, etc.) that cause inaccuracies of the cut and 

fill volumes.  As shown in the table, those inaccuracies are accounted for and volumes 

have been adjusted accordingly. 
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  Table 500-1:  As-Built Mass Balance for Rilda Portal Facilities 
    Area (sf) Volume (cy) 

Faclilities/Pond Area   

1 Total Cut  41,284 
2 Total Fill**  29,522 

     
Topsoil Pile   

3 Total Cut  - 
4 Total Fill***  7,862 

     
Concrete Volume**** (removed at reclamation)  

5 Concrete Pad (Avg. 9" thick) 69,650 1,935 
6 Fan Pad (Avg. 5' thick) 6,000 1,111 
7 MCC Building (4' crawl space under building) 400 59 

8 Total Volume to be Reduced from Item 2  3,105 

     
Hard Armor Areas*****    

9 Hilfiker Wall 8,400 249 
10 Boulder Pile 20,350 603 
11 Sediment Basin Outslope 4,020 119 
12 Sediment Pond Outslope 4,375 130 

13 Total Volume to be Reduced from Item 2  1,101 

     
Coal/Coal Waste Removed from Area   

14 Coal  290 
15 Coal Waste  2,000 

16 Total Volume to be Reduced from Item 2  2,290 

     
Culverted Areas (Voids caused by buried culverts)  

17 UC-1: Area = 1.77 ft2, Length = 72 ft. 1.77 127 
18 UC-2: Area = 1.77 ft2, Length = 148 ft 1.77 262 
19 DC-1: Area = 1.77 ft2, Length = 391 ft. 1.77 692 
20 DC-2: Area = 1.77 ft2, Length = 198 ft. 1.77 350 
21 Portion DC-3: Area = 1.77 ft2, Length = 142 ft. 1.77 251 

22 Total Volume to be Reduced from Item 2  1,683 

     
Mass Balance Calculations   

  Total Cut Items(1-(4+8+13+16+22)  25,396 
  Total Fill (Item 2)  26,373 

  Difference  (977) 
  % Difference  -4% 

 

 

NOTES:      

*      As-built volumes calculated utilizing aerial survey data and Carlson Software. 

**     Includes approximately 18,100 cy of imported rock material for construction of Hilfiker wall. 

***    Includes both topsoil quantities (approx. 5,725 cy) and substitute topsoil quantities (approx. 2,137 cy) 
that is segregated and stored at the topsoil pile storage location (Map 500-3). These volumes were hand 
surveyed in the field. Item 4 was calculated using Carlson Software. 

****   Carlson Software calculates volumes according to surface elevations.  Concrete is, therefore, part of 
the cut/fill volumes and must be subtracted from total cut (Item 1). 

***** Boulders excavated during construction were utilized as a hard armor BMP or stored.  When 
calculating the cut/fill volumes, voids in the boulders are not considered.  For estimation purposes, a 40% 
void volume is subtracted from the total cut volume for a depth of 2 feet. 

******  This difference is probably the result of the importation of fill specified for construction.  
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Cross-sections associated with the stations on Map 500-3 are shown on Map 500-4.  

These cross-sections illustrate pre-existing contours, post-construction contours, and 

reclamation contours.  The Carlson Software data is shown on Map 500-3.  Reclamation 

of the facilities is discussed later in this chapter. 

 

Constructed buildings and facilities are shown on Map 500-3.  These constructed 

facilities have been included in the performance bond calculations.  Refer to R645-301-

800: Bonding, for detailed information. 

 

R645-301-521.170 Transportation Facilities 
Primary and secondary roads are described in detail in Section R645-301-527. 

 

 

R645-301-521.180 Support Facilities 
As-built drawings of the Rilda Canyon Portal Facilities are found in Volume 11, 

Appendix Volume 11A - Engineering, Appendix H.  Surface facilities in Rilda Canyon 

are located at two locations; 1) Left Fork of Rilda Canyon and 2) at the forks of Rilda 

Canyon. 

 

Left Fork of Rilda Canyon:  This facility includes an access road and a pad 

area which supports two portals, a substation, power line, fan, water storage 

tank, and pumphouse.   Topsoil removed prior to construction of the site is 

also stored within the permit area of the Left Fork Rilda Canyon fan facilities.  

Additional information about this facility is provided in Volume 2, Part 3 and 

Volume 5, Map 3-9A and Map 3-9B. 

 

Rilda Canyon Portal Facilities: This facility is located at the forks of Rilda 

Canyon and includes the following: Access and Mine Fan Portals, Mine Fan, 

Facilities Pad, Fuel Dock, Rock Dust Tank, Waste, Rock and Waste Rock 

Storage Bins, Covered Storage Buildings, Substation, Lift Station, Sediment 

Basin, Sediment Pond, and Drainage Systems (see  Map 500-3 in this 

chapter).  A short discussion of each facility is presented below: 

 

Access and Mine Fan Portals: During the development of the Rilda Canyon 

Portal Facilities two separate surface breakouts were constructed; 1) Mine 

(Intake) Access, and 2) Blowing Mine Fan opening.  Both portals were 

developed [from underground] as rocks slopes through the upper member of 

the Star Point Sandstone (Spring Canyon Member) from the portal facility 

area to an interception point in the Hiawatha Coal Seam.  Methods used to 

construct this portal and tunneled slope utilized conventional drill and shoot 

methods.  The dimensions of the portal are approximately 20' x 9' rectangular 

opening.  The fan is constructed at the west portal. Mine equipment and men 

will use the east portal to access the northwestern part of the Deer Creek 

Mine. 
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Mine Ventilation Fan - The fan installation at the Rilda Canyon portal 

facility is a dual, parallel fan arrangement.  The fans are located side-by-side 

on concrete foundation.  The fans are installed in a blowing configuration, 

taking in outside air and forcing it into the mine.  Only one fan will operate at 

a time.   Each fan is driven by an electrical motor.  Back-up power is supplied 

by a diesel generator north of the fan.  The motors are housed in steel frame 

buildings.  

 

Facilities Pad: The facilities pad is constructed utilizing Hilfiker MSE 

(mechanically stabilized embankment) wall system on the south side of the 

pad.  The fill material with the pad consists of existing subsoil material and 

imported granular fill (approximately 18,100 cy).  The pad is lined with a 

welded impermeable geofabric membrane and topped with 9” concrete. All 

precipitation that intercepts the pad is collected through a single drop inlet and 

piped to the sediment basin. Refer to Map 500-3 and 700-2 for this drainage 

control location. 

 

Fuel Dock: The fuel dock facility is located near the roadway access on the 

south side of the pad. This covered and self contained facility contains two 

steel storage tanks; 2,500 gallon diesel tank and a 2,500 gallon emulsion tank. 

 

Rock Dust Tank: A 140 ton capacity steel rock dust silo is located on the 

north side of pad.  The silo is mounted on a concrete foundation.  Rock dust is 

pumped into specially equipped rock dust trailers or trucks. 

 

Lift Station: The lift station is a device that allows longwall equipment to be 

loaded and unloaded from flat-bed trailers. The lift station is located on the 

south side of the pad next to the fuel dock. 

 

Sediment Basin: The sediment basin is located east of the rock storage area.  

This structure collects runoff from the facilities pad and road access areas.  

The basin is equipped with an open riser extending vertically. The riser allows 

any silt laden runoff to impound behind its embankment. Excess runoff will 

be conveyed via a 20 inch High Density Polyethelene pipeline to the sediment 

pond.   

 

Sediment Pond: The Rilda Canyon Facilities include construction of a single 

sedimentation pond located at the eastern extent of the disturbed area.  

Analysis utilized to determine the size and hydraulics related to the 

construction and operation of the sedimentation pond and all supporting 

drainage structures are included in the Drainage and Sediment Control Plan 

(refer to Volume 11 Appendix Volume - Hydrology: Appendix B).  Note that 

prior to any construction, temporary sediment control was established to 
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protect the Rilda Canyon creek from additional contributions of sediment.  

These plans are outlined in the above referenced material. 

 

Waste, Rock, and Waste Rock Storage Bins: The storage bins are located 

on the east end of the facility pad and are used for bulk storage of rock used in 

the mine, as well as, a temporary storage for garbage and waste rock material 

produced from mining operations. The bins are constructed of rebar reinforced 

concrete. The waste bin encloses a portable steel dumpster that is covered by 

netting which keeps litter from blowing away in windy conditions. 

 

The waste rock bin temporarily stores waste rock that is hauled out of the 

mine. When the bin is full, the waste rock is loaded and hauled to the Deer 

Creek waste rock site where it is permanently stored. 

 

Covered Storage Bins: There are six covered storage bins throughout the 

facilities pad area.  These bins are utilized to store materials and supplies 

which will be used as part of the mining operations.  The bins are constructed 

of 6” box beam steel and covered on three sides.  Refer to Map 500-3 for the 

location of these structures. 

 

Substation:  Power is supplied to the Rilda Canyon facilities via a 25KV 

utility service line which parallels the south side of the facility pad. The 

substation splits the power service into various supply lines and powers the 

surface operations on the pad. This facility occupies approximately 2,150ft2 

and is completely enclosed by a 7’ chain link fence.  

 

A reclosure switch platform is constructed within the existing powerline 

corridor that allows personnel to trouble shoot power failures before 

reapplying power back to the Rilda Left and Right Fork Sub-stations.  The 

reclosure switch protects the substations and other electrical installations from 

automatic re-closing of incoming power from the Power Company.  The 

platform is constructed of steel and extends from the edge of the facilities pad 

to an area near the power pole where the reclosure switch is installed.  All 

design and construction processes comply with OSHA and NEC safety 

standards for platform and electrical installations.  

 

Drainage Systems: Two separate drainage systems are utilized at the Rilda 

Canyon Portal Facility site and classified as either "undisturbed" or 

"disturbed". The "undisturbed" system collects water above the facility pad 

and from side slopes adjacent to the site and conveys it past the disturbed area 

into the natural channel of Rilda Canyon Creek. 

 

The "disturbed" collection system collects runoff from facilities pad and 

storage areas and conveys it to the sedimentation basin.  This system consists 

of concrete catch basins, CMP culverts and opened ditches designed to 
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adequately collect and pass the peak flow from a 10yr/6hr precipitation event. 

Refer to Volume 11 Appendix Volume - Hydrology: Appendix B for detailed 

design and Maps 500-3 and 700-2 for locations. 

 

R645-301-521.200  Signs and Markers Specifications 
Permit area identification signs are placed and maintained at each point of access from 

public roads.  Signs identify the business name, address, telephone number, and DOGM 

identification number of the Deer Creek Mine. 

 

Perimeter markers are placed around all disturbed areas of the Rilda Canyon portal 

facilities and Left Fork Rilda Canyon fan facilities.  Perimeter signs are placed at a 

reasonable sight distance from one another. 

 

Areas along the Rilda Canyon perennial stream (within 100 feet of the disturbed area of 

the Rilda Canyon Portal Facilities) are considered a buffer zone and are appropriately 

posted as such. 

 

The topsoil area is appropriately posted to identify this location.  A silt fence, ditch or 

other appropriate control structure is used to prevent topsoil erosion from the site.  Refer 

to Volume 11 Appendix Volume - Hydrology: Appendix B for a complete description of 

the Alternative Sediment Control Areas (ASCA’s). 

 

R645-301-522 Coal Recovery 

 

This section includes a description of the mine plan and measures used to maximize the use 

and conservation of the coal resource.  The description attempts to show that coal mining and 

reclamation operations are conducted to maximize the utilization and conservation of the 

coal, while utilizing the best technology currently available to maintain environmental 

integrity.  This decreases the likelihood of re-affecting the land in the future through coal 

mining and reclamation operations.  Coal Recovery in the Mill Fork area is included in 

Volume 12, Mill Fork Lease, ML-48258 of the Deer Creek MRP. 

 

Mine Plan:  Access to the to North Rilda reserves was achieved with the use of 5-entry set of 

mains referred to as 4th North Mains.  The 4th North Mains are developed northwest 

(approximately 4000 feet) from the 4th North / 10th West Mains intersection.  Mainline 

development, designated as 5th North, then changed course to a northeast bearing, with 

development proceeding under the Right Fork area of Rilda Canyon.  Selection of the Right 

Fork stream crossing area was based on the results of an extensive surface exploration 

program conducted in the Right Fork of Rilda Canyon (refer to Volume 9 maps HM-9, HM-

10 and HM-12).  A series of six drill holes were completed in 1997 to document coal seam 

characteristics, structural geology and hydrologic conditions.  Drilling was conducted on 

approximately 250 foot centers across the projected Mill Fork Graben from previously 

completed drill holes EM-158 and EM-56.  No structural discontinuities were identified 

during drilling.  Groundwater encountered during drilling was restricted to minor quantities 

from the alluvium/colluvial fill (estimated at 2 - 5 GPM) near the bedrock interface.  Based 
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upon the results of the surface exploration program, mining below the Right Fork of Rilda 

Canyon was re-located approximately 800 feet to the west of the original projection.  Re-

location of the mains to the west increased the overburden from approximately 120 to 200 

feet.  

 

Based on the information gained from the surface exploration program, a detailed plan was 

developed to position the 4th North/5th  North intersection to optimize the "no-subsidence" 

design of the 5th  North / Rilda Canyon Right Fork crossing route and rock slope access into 

the lower Hiawatha Seam as well as maximizing overall reserve recovery within the area. 

 

From the 4th North/5th North intersection, mainline development proceeded to the northern 

boundary of Federal Coal Lease U-024317.  Longwall gateroad development sections were 

driven due east from the 5th North Mains to the extent of mineable reserves.  Six longwall 

panels were completed in the Blind Canyon Seam, and six longwall panels were completed 

in the Hiawatha Seam.  Sequences of longwall panels extracted in the Blind Canyon Seam 

were as follows: 

 

Blind Canyon 

Seam: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hiawatha Seam Access:  Access to the to North Rilda Hiawatha seam reserves was 

achieved with development of rock slopes and vertical  raises from the Blind Canyon seam to 

the Hiawatha seam.  From the bottom of the slopes, a 5-entry set of mains referred to as 6th 

North Mains were developed to the northeast for access to gateroad development in the 

Hiawatha seam. Main line development was reduced to three entries above 6th Right.  The 

sequences of longwall extracted in the Hiawatha Seam were as follows: 

  

 

Longwall Panel Coal Lease 

11th East Federal Leases U-06039 

  U-024317 

 PacifiCorp patent fee claims 

12th East Federal Leases U-06039 

  U-024317 

 PacifiCorp patent fee claims 

14th East Federal Leases U-06039 

  U-024317 

 PacifiCorp patent fee claims 

15th East Federal Leases U-024317 

9th East Federal Leases U-06039 

  U-024317 

  SL-051221 

  U-2810 

 PacifiCorp patent fee claims 

8th East Federal Leases U-06039 

  SL-051221 
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Hiawatha Seam: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Longwall mining on North Rilda Ridge was completed during August 2004.  As indicated 

above, a total of six panels were extracted in each seam. 

 

Mill Fork State Lease ML-48258 Access:  Based on data acquired through surface coal 

exploration programs, Energy West developed a mine plan to access the Mill Fork State 

Lease with a set of 6-entry mains driven on a northwest bearing from the 6th North Mains.  

Mining within the Mill Fork Access corridor was restricted to mainline development.  To 

ensure long term stability, pillars will not be removed (refer to Volume 5 Map 3-7). 

 

Rilda Canyon Portal Facility Access: Based on data acquired through in-mine directional 

drilling program, Energy West developed a mine plan to access the Rilda Canyon Portal 

Facility area by extending the 1st Right submains with a set of four entry submains driven 

southeast toward the Hiawatha coal outcrop near the fork of the Rilda Canyon.  Near the 

Hiawatha outcrop, however, the in-mine directional drilling located a burn area that affects 

approximately 250 feet of outcrop coal.  The intake and travelway breakouts were 

accomplished by driving a pair of rock slopes to the outside below the burned coal area of the 

seam.  The slope was constructed at the elevation of the mine facilities pad and sloped 

upward at approximately 8% for approximately 500 feet to intersect the Hiawatha coal seam.  

The dimensions of the portals are approximately 20' x 9' rectangular opening.  Mine 

equipment currently utilizes the access portal for material supply of underground mining 

operations.  Mine equipment will be transported through the portal to access the northwestern 

(Mill Fork) reserves of the Deer Creek Mine. 

Longwall Panel Coal Lease 

5th Right Federal Leases U-06039 

  U-024317 

 PacifiCorp patent fee claims 

4th Right Federal Leases U-06039 

  U-024317 

 PacifiCorp patent fee claims 

3rd Right Federal Leases U-06039 

  U-024317 

  SL-051221 

  U-2810 

 PacifiCorp patent fee claims 

2nd Right Federal Leases U-06039 

  SL-051221 

7th Right Federal Leases U-06039 

  U-024317 

8th Right Federal Leases U-06039 

  U-024317 
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Two northern and two southern panels of each seam extended below the Castlegate 

Sandstone escarpment.  As specified in the lease stipulations, "except at specifically 

approved locations, the Castlegate escarpment must be protected from mining induced 

failure".  Due to the limited surface exposure of the Castlegate Escarpment, no special 

monitoring of environmental assessment was deemed necessary for the northern panels.  An 

environmental analysis for full extraction longwall mining beneath the Castlegate Sandstone 

escarpment has been completed for the two southern panels with an accompanying Decision 

Notice/FONSI signed (Volume 11 Appendix Volume  - Engineering: Appendix C and D).  

The environmental analysis assessed the following: 

 

a. How much escarpment could fail based on analytical methods, observation of 

similar areas, geologic/topographic conditions, and panel orientation. 

 

b. What resources would be affected by escarpment failure and description of the 

nature and magnitude of these effects, ie:  vegetation; wildlife and habitat; 

threatened/endangered and sensitive species; cultural and paleontological 

resources; hazards; visual quality; etc. 

 

The Castlegate Sandstone escarpment within the North Rilda Permit Application area has 

been defined in the permit application in two (2) distinct portions: 

 

- NORTH CASTLEGATE ESCARPMENT - NORTH RILDA AREA 

- SOUTH CASTLEGATE ESCARPMENT - NORTH RILDA AREA 

 

North Castlegate Escarpment:  The Castlegate Sandstone escarpment within the northern 

portion of the North Rilda Area (north face of the ridge) has very limited surface exposure 

due to the presence of talus slopes and forest vegetation which cover most of the escarpment 

in this area.  Due to the limited surface exposure of the Castlegate escarpment, no special 

monitoring or mine layout protection is planned for the escarpment in this area, i.e.; the four 

(4) northernmost longwall panels in the Blind Canyon and Hiawatha Seams - North Rilda 

Area, refer to Volume 11 Appendix Volume - Engineering: Appendix A for complete 

description and comparison of the North Castlegate Escarpment to previously mined areas. 

 

South Castlegate Escarpment: The Castlegate Sandstone escarpment within the southern 

portion of the North Rilda Area (south face of ridge) has a prominent surface exposure.   

Based on an on-going geotechnical study evaluating the potential effects of longwall (full-

extraction) mining on the stability of the Castlegate escarpment, i.e.; Cottonwood Newberry 

Canyon/Corncob Wash and Trail Mountain 5th East/Cottonwood Canyon Test Areas, on 

going development of a predictive escarpment/mining model is in progress.  The current 

model developed from these studies  was used to forecast anticipated effects of proposed 

mining under the escarpment within the southern portion of the North Rilda Area, ie:  The 

two (2) most southern longwall panels proposed in the Blind Canyon and Hiawatha Seams - 

North Rilda Area, refer to R645-301-500: Appendix A for complete description of the 

Geotechnical Study. 



North Rilda Engineering  

Rilda Canyon Portal Facilities PacifiCorp  

  

 

Rev. January2017 R645-301-500 Engineering 19 

 

Coal Recovery:  The maximum amount of economically recoverable coal will be extracted 

from the North Rilda Area of the Deer Creek Mine with the exception of protective coal 

barriers which must be left in place to ensure the integrity of the mine entries associated with 

the active underground workings and to protect environmentally sensitive surface resources 

within the Rilda Canyon Fork Area (See R2P2 Mine Plan Map [Volume 5, Map 3-6 & 3-7]).   

These protective coal barriers can be broken into five (5) separate categories: 

 

(1) Property Boundary Barriers:  All external property boundary lines are 

protected by a 50 foot (minimum) solid coal "buffer" barrier. 

 

(2) Protective Main Entry Barriers:  Protective main entry barriers are designed 

to protect long term mine entries from excessive abutment pressures of the 

retreating longwall.  Design of these barriers are based on (I) intended 

duration of use, (ii) depth of cover in the area, (iii) geologic conditions 

present, and (iv) historical performance of similar sized barriers in similar 

conditions. 

 

(3) Bleeder Entry Barriers:  Bleeder entry barriers are designed to insure the 

long term stability of the longwall panel bleeder system.  Design of these 

barriers is based on (I) intended duration of use, (ii) depth of cover in the area, 

(iii) geologic conditions present, and (iv) historical performance of similar 

sized barriers in similar conditions.   Evaluation of localized conditions at the 

time of development, in conjunction with the preceding design parameters, 

will be on-going to determine final barrier sizing so that bleeder entry stability 

and coal recovery may be optimized. 

        

(4) Surface and Sub-Surface Resource Protective Barriers:  

(a) In-place coal will be left within the Rilda Canyon fork area to insure the 

long-term stability and integrity of environmentally sensitive surface and 

sub-surface resources. 

(b) In-place coal will be left within the Mill Fork Access area to ensure the 

long-term stability and integrity. 

 

(5)  Mining Below the Right Fork of Rilda Canyon:  A portion of the right fork 

of Rilda Canyon lies within the proposed North Rilda Area Permit Application of 

the Deer Creek Mine.  Due to the environmental sensitivity of the Right Fork area 

(specifically the sub-surface hydrologic alluvial system and associated surface 

riparian vegetation zone), a complete analysis of a proposed "no-subsidence" 

design of the 5th North Mains development within the area of the right fork of 

Rilda Canyon has been prepared addressing the long term ground stability and 

subsidence protection of the area with regards to proposed mining.  All pre-

mining and post-mining conditions have been evaluated based on the best 



North Rilda Engineering  

Rilda Canyon Portal Facilities PacifiCorp  

  

 

Rev. January2017 R645-301-500 Engineering 20 

geologic and engineering information currently available (refer to R645-301-500 

Engineering Section: Appendix A).  

 

The 4th North Mains consist of a 5-entry development section, bearing northwest from the 

Deer Creek 10th West Mains.  Initial location of the 10th West/4th North intersection was 

based on the following: 

 

(a) Existing Blind Canyon seam conditions encountered in 10th West Mains 

development. 

(b) Proximity to the projection of the Mill Fork Fault Graben. 

(c) Most practical access route to the North Rilda - Blind Canyon and Hiawatha 

coal reserves, across the North Rilda Canyon Forks area.   

 

A complete analysis of the location and long term ground stability of the 4th North / 10th 

West Mains and the Left Fork of Rilda Canyon was prepared and submitted by PacifiCorp to 

the BLM on November 15, 1996.  Approval to proceed with relocation and development of 

the 4th North Mains was given by the BLM (per letter) February 13, 1997. 

 

With regard to PacifiCorp's North Rilda Area Permit Application, the 4th North Mains were 

originally projected to be developed northwest (approximately 3000 feet), from the 4th North 

/ 10th West Mains intersection.  Based on the results of the 1997 surface exploration 

conducted in the Right Fork of Rilda Canyon, a meeting was held in October 1997 with 

DOGM, USFS, and BLM to discuss the re-location of the 4/5th intersection to maximize the 

overburden in the Right Fork stream crossing.  The 5th North Mains were re-located 

approximately 800 feet west of the original projection, increasing the overburden from 120 to 

approximately 200 feet.  Based on the information gained from the surface exploration 

program, a detailed plan was developed to position the 4th North/5th North intersection to 

optimize the "no-subsidence" design of long term entry stability for the 5th North / Rilda 

Canyon Right Fork crossing route and rock slope access into the lower Hiawatha Seam as 

well as maximizing overall reserve recovery within the area. 

 

It is expected that recovery rates of 85% can be obtained within the proposed longwall panel 

areas.  The overall minable reserve recovery for the North Rilda Canyon area of the Deer 

Creek Mine is estimated at approximately 65%.  In addition to the protective barriers listed 

above, Energy West has no plans on recovering coal pillars for remaining gateroad and 

mainline development entries. 

 

The Deer Creek mining plan is based on the geologic information of the area obtained from 

outcrops, drilling, and previous mining by the operator.  For geologic information of this 

area, refer to R645-301-600 and Volume 8 of the MRP. 
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R645-301-523 Mining Methods 

 

The following is a description of the mining operation proposed to be conducted during the 

life of the mine within the North Rilda Canyon Area, including the methods of coal mining, 

engineering techniques, and anticipated annual and total production of coal. 

 

Continuous Mining Units  (Main Entry and Longwall Section Gateroad 

Development): 
The principal purpose of the continuous mining units within the North Rilda Area 

of the Deer Creek Mine is underground mine development (i.e.  section 

development of mainline entries, longwall section and gate road development, and 

longwall section setup/bleeder entry development; along with development of 

mine water holding sumps, rock storage rooms, etc.). 

 

Figure R645-301-500a (Figure Tab) illustrates the basic configuration of a typical 

five-entry main, consisting of (nominal) 20 feet wide entries and crosscuts driven 

on standard 80 feet x 100 feet entry centers.   The pillars created measure a 

(nominal) 60 feet wide x 80 feet long; a size which has been developed for 

sufficient support of the main entries and overlying strata.    

 

A variation to this typical configuration was utilized for the development of main 

entries underlying the crossing of the Rilda Canyon Right Fork Area.  These five-

entry mains consist of (nominal) 20 feet wide entries and crosscuts driven on 80 

feet x 130 feet entry centers.  To eliminate multiple intersections in the stream 

crossing area, crosscut locations were staggered.  The pillars created measure a 

(nominal) 60 feet wide x 110 feet long; a size which improves  long term main 

entry stability and overlying strata stability through an area of hydrologic and 

surface resource concern.   

 

Figure R645-301-500a also illustrates the basic configuration of a typical two-

entry longwall panel development, consisting of (nominal) 20 feet wide entries 

and crosscuts driven on (nominal) 50 feet x 100 feet entry centers.  With the 

retreating longwall mining system, all panel development work is accomplished 

by continuous mining units prior to longwall installation. 

 

Longwall Mining System: The predominant mining method to be used in the 

North Rilda Area of the Deer Creek Mine is Longwall Retreat Mining.  This 

method, as practiced by PacifiCorp, presents the safest and most efficient 

underground resource recovery mining method available. 

 

As referenced above, the two-entry gateroad system is developed with (nominal) 

20 feet wide entries and crosscuts driven on (nominal) 50 feet x 100 feet entry 

centers.  This type of "yield pillar" configuration is designed so that the gateroad 

pillar will gradually yield as longwall retreat proceeds from panel to panel.  The 
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purpose of this design is to prevent the buildup of unrelieved stresses within the 

pillar. 

 

Figure R645-301-500b (Figure Tab) illustrates the basic configuration of a 

retreating longwall system.  After gateroad entries are driven to the extent of the 

longwall panel length, on both sides of the longwall panel, setup and bleeder 

entries are driven to connect the gateroads.  A solid coal barrier is left between the 

setup and bleeder entries, size based on; (1) intended duration of use, (2) depth of 

cover in the area, (3) geologic conditions present and (4) historical performance 

of similar sized barriers in similar conditions. 

 

Longwall face width, depending on the geologic parameters of the coal deposit, 

varies from 500 feet to 1000 feet wide.  Standard face width is 750 feet center to 

center (from center-line of head-gate belt entry to center-line of tailgate entry), or 

730 feet coal block width.  Once installed in the setup entry, the longwall begins 

retreat mining (from the setup entry "outby" toward the main line entries).  A 

protective barrier is left between the mined out longwall panel (extraction face) 

and the main line entries that is sized to insure long term main line entry stability. 

 

Panels are designed within the mining area, bounded by natural and imposed 

limits, with varying degrees of confidence as to final location and extent.  Faults 

may vary somewhat from currently assumed locations.  Geologic limitations such 

as seam splits, channel scours, spars, stratigraphic thinning, burned coal areas, etc. 

may affect  resource recovery by varying the mining limits by  hundreds of feet as 

information becomes available and as mining recovery economics and practicality 

are further refined.  Regulatory mining restrictions, such as escarpment protection 

barriers and perennial stream buffer zones further confine mining extent. 

   

The anticipated production will be obtained by utilizing two to three continuous 

mining units and one longwall mining system.  The Deer Creek Mine normally 

operates two continuous mining units and one longwall mining system. 

 

The North Rilda Area of the Deer Creek Mine was developed with mains and sub-

mains which supported a series of longwall mining panels.  This system is very 

effective in extracting and maximizing coal recovery.  Approximately 75% of the 

Deer Creek minable coal reserve will be extracted by longwall mining systems, 

25% will be extracted by continuous miner development. 

 

The extracted coal is transported by underground conveyor belt to the Deer Creek 

portals, sized in the Deer Creek coal handling facility and conveyed to the 

PacifiCorp - Huntington Power Plant, approximately two miles away.  A portion 

of the coal was also transferred to the Cottonwood Mine loading facilities via 

underground conveyor belts and transfer shaft.  The loading facility and 

underground conveyor system is no longer in operation. 
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The interburden in the minable area where the two seams overlap averages about 

80 feet.  Multi-seam mining will be evaluated where in interburden thickness of 

less than 30 feet exist between the two seams. 

 

The mine layout of the Deer Creek mine is illustrated in Volume 5, Maps 3-6 and 

3-7.  The drawings show an arrangement of longwall panels and development 

sections interconnected by systems of main and sub-main entries.  This 

arrangement is predicated on geographical dedication of reserves, regulatory 

mining restrictions, available coal quality, and geologic information. 

 

The planned mine development sequence accommodates longwall panels as the 

primary means of efficiently extracting the reserves.  This will ensure the best 

possible means of maximizing reserve recovery while maintaining consistent coal 

quality and ground control.   Volume 5, Map 3-6 and Map 3-7 shows the North 

Rilda Area.  Table 3 (Volume 2, Part 3) provides the approximate number of acres 

affected by mining in five-year increments for the Deer Creek Mine. 

 

Mine Production: Average Production rates for the North Rilda Area were 

approximately 1,150 tons/machine shift for continuous miners and 9,000 

tons/machine shift for the longwall.  Table 4 (Volume 2, Part 3) of the MRP lists 

the anticipated annual and total production of coal at the Deer Creek Mine. 

 

All in-mine coal haulage is by belt conveyor.  Of the total entries in the main 

entry system, at least one entry is dedicated specifically to the belt conveyor.  All 

mine personnel and materials are transported underground by diesel equipment.  

Table 5 (Volume 2, Part 3) lists the major ancillary equipment used in Deer Creek 

Mine. 

 

R645-301-524 Blasting and Explosives 

 

The Deer Creek Mine is no longer a developed and producing underground mine (production 

ceased on January 7, 2015) and there is no anticipated need for any surface blasting activities 

incident to the underground mining activities.  However, if circumstances develop that 

require surface blasting activities, a plan will be initiated in accordance with DOGM 

regulations in R645-301-524. 

 

R645-301-524.100 Blaster Certification 
All surface blasting incident to underground mining operations will be conducted under 

the direction of a certified blaster. Blaster certifications will be kept at the blasting site 

during blasting activities. 
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A certified blaster and at least one other person will be present at the firing of a blast.  

The blaster will be familiar with the blasting plan and site specific performance standards 

(refer to Volume 3 Appendix VI for the approved plan) 

 

R645-301-524.200 Blast Design 
Submittal of blast designs for shots will be made to the Division for approval prior to 

conducting surface blasting at the mine site.  A schedule will be presented to the Division 

prior to conducting blasting activities.  The blast design will be prepared and signed by a 

certified blaster. 

 

R645-301-524.300 Blast Survey 
A pre-blasting survey will be conducted as needed. 

 

R645-301-524.400 Blast Schedule 
If conducted, the blaster will use audible signals to notify those in the vicinity 

immediately before the blast.  No residents live within one-half mile of the proposed 

blasting site.  All blasting will be conducted between sunrise and sunset. 

 

R645-301-525 Subsidence Control Plan 

 

This section describes in detail the operator's plan to ensure minimal environmental impacts 

from mine-induced subsidence.  The Operation Plan (Volume 2, Part 3) plus the Geology 

Section (Volume 8) present the detailed data on which the analytical approach for the 

subsidence control plan is based.  The following subsections describe the principal factors 

involved in controlling subsidence impacts resulting from the proposed mining operations. 

 

For subsidence control and monitoring information specific to the Mill Fork Lease, please 

refer to Volume 12, Mill Fork Lease, ML-48258 in the Deer Creek MRP. 

 

R645-301-525.100 Subsidence Damage Probability Survey 
A survey has been conducted on that portion of East Mountain surface which could 

possibly be affected by the mining of coal from the North Rilda and Mill Fork areas.  It 

has been determined that there are renewable resources present in the area in the forms of 

springs, water seeps, grazing land, timber, and wildlife.  There are no springs and seeps 

located above the projected mining activities in the North Rilda Area.  The occurrence of 

the springs is discussed in the hydrology section of this document (Section 700).  Only 

two springs are located within the North Rilda permit area, 80-50 located in Section 29 

and the Rilda Canyon Springs located in Section 28 (refer to Volume 9 HM-9 for the 

location of the springs and Volume 9 - Hydrologic Section of the Deer Creek MRP: 

Appendix A for sampling sites and monitoring schedule).  Most of the streams within the 

permit area are ephemeral and/or intermittent.   Only the lower portion of Rilda Canyon 

Creek below the Rilda Springs is considered perennial.  The streams are fed by springs 

that emanate primarily in the North Horn Formation west of the permit boundary.  

Second mining (i.e. longwall extraction, room & pillar, of the North Rilda area) will be 
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limited to the ridge separating Rilda and Mill Fork canyons and subsidence will not occur 

beneath the stream channels of these canyons.  First mining (i.e. mainline, gateroad 

development) did occur below the Right Fork of Rilda Canyon.  For a complete analysis 

of the proposed "no subsidence / long term stability" design of the 5th North Mains 

development within the Right Fork of Rilda Canyon and the long-term stability analysis 

refer to the Engineering Section R645-301-500 A.  To protect the alluvial/colluvial 

system of the Right Fork of Rilda Canyon a stream buffer zone was established based on 

the extent of the riparian zone and the angle of draw from the Hiawatha Seam, the lowest 

seam to be mined.  The riparian zone within the Right Fork of Rilda Canyon was 

delineated by field observation, aerial photography, and map contour analysis.   The 

extent of the identified zone is based on the contact of the alluvial/colluvial fill with the 

canyon's side slopes.  The angle of draw was calculated from the Hiawatha Seam 

horizon/elevation @ 15 degrees to the point of intersection on the surface.  The stream 

buffer zone delineates the area restricted to full extraction mining.  The referenced 15 

degree angle of draw is an industry/agency accepted standard used for delineation of 

surface influence protection from mining areas considered for full extraction mining.  

Mining experience at Energy West's Deer Creek, Cottonwood, and Trail Mountain mines 

has provided a sound, scientific basis for using the 15o angle of draw mentioned above 

(refer to Annual Subsidence Reports of the Deer Creek MPR).   

 

The angle of draw of subsidence produced by full-extraction mining can be influenced by 

many factors.  These include the size of the area mined; number of seams mined, 

fractures or faults in the overburden, adjacent mine workings, and adjacent areas of 

burned coal and clinker.  If mine workings extend to an area of burned coal, experience 

has shown that the overburden stresses above the mined area can be transferred to the 

adjacent burned coal and clinkers which can cause the clinkered areas to fail.  In this 

case, the angle of draw may appear to be very shallow, when the crushing of the 

clinkered areas is the source of subsidence outside the normal area of influence. 

 

Faults can also influence the angle of draw.  If mining occurs adjacent to an existing 

fault, the area of subsidence will follow the natural plane of weakness formed by the 

fault.  In this case, the angle of draw will be the same as the dip of the fault. 

 

Based on data collected by the U.S. Bureau of Mines and eighteen years of subsidence 

data collection on East and Trail mountains, the angle of draw is found to be between 0 

and 15 degrees from vertical.  In some limited areas, the angle of draw is greater than 15 

degrees, but in every case, the angle is greater due to the influence of one of the other 

factors mentioned above.   

 

For planning purposes, any barrier of protection left in the mine to protect surface 

features should use a 15 degree angle of draw unless one of the factors mentioned above 

is known to exist in the immediate area. 
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No structures such as cabins, fencing, water troughs, and stock ponds currently exist 

within the boundaries of the North Rilda Area.  A single gas well (Merit Energy Federal 

32-23) is located adjacent to the mine workings in Section 23, T16S, R6E, SLB&M.  A 

cooperative agreement between Merit Energy and PacifiCorp ensured that mine workings 

were confined in such a way that the well and associated pipeline were not impacted by 

mining or subsidence. 

 

R645-301-525.200 Protected Areas 
The operator will conduct the underground mining operations so as to prevent subsidence 

from causing material damage to the surface and to maintain the value and reasonable 

foreseeable use of that surface in accordance with the preceding subsidence control plan. 

 

As mentioned in the PROBABLE HYDROLOGIC CONSEQUENCES 

DETERMINATION section, (728: Hydrologic Balance - Surface Water System), the 

drainages conveying runoff away from the permit areas are streams in Rilda, and Mill 

Fork canyons.  Second mining, i.e. longwall extraction, room & pillar, of the North Rilda 

area will be limited to the ridge separating Rilda and Mill Fork canyons and subsidence 

will not occur beneath the stream channels of these canyons.  First mining, i.e. mainline, 

gateroad development, will occur below the Right Fork of Rilda Canyon.  For a complete 

analysis of the proposed "no subsidence / long term stability" design of the 4/5th  North 

Mains development within the Right Fork of Rilda and long-term stability analysis, refer 

to Volume 11 Appendix Volume  - Engineering: Appendix A.  To protect the 

alluvial/colluvial system of the Right Fork of Right Fork of Rilda Canyon, a stream 

buffer zone was established based on the extent of the riparian zone and the angle of draw 

from the Hiawatha Seam, the lowest seam to be mined.   The riparian zone within the 

Right Fork of Rilda Canyon was delineated by field observation, aerial photography, and 

map contour analysis.  The extent of the identified zone is based on the contact of the 

alluvial/colluvial fill with the canyon's side slopes.  The angle of draw was calculated 

from the Hiawatha Seam horizon/elevation @ 15 degrees to the point of intersection on 

the surface.  The stream buffer zone delineates the area restricted to full extraction 

mining.  The referenced 15 degree angle of draw is an industry/agency accepted standard 

used for delineation of surface influence protection from mining areas considered for full 

extraction mining.  Mining experience at Energy West's Deer Creek, Cottonwood, and 

Trail Mountain mines has provided a sound, scientific basis for using the 15o angle of 

draw mentioned above (refer to Annual Subsidence Reports of the Deer Creek MPR). 

 

R645-301-525.300 Subsidence Control 

The operator intends to minimize surface effects of subsidence by adopting, wherever 

practical, the longwall mining method and mining the coal deposits as completely as 

possible.  The areas within the mine limits not mined by the longwall method will be 

mined by continuous miner in development for the longwall system.  Approximately 

seventy-five percent (75%) of the recoverable coal reserve will be mined by the longwall 

method, the remaining area will be mined by continuous miner units.  
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The longwall mining method allows almost total extraction of the mineral and induces 

caving of the immediate and upper roof strata.  As the coal seam is extracted, the 

overlying stratum caves rapidly.  The caving process has been shown to propagate to 

within 100 feet of the surface in less than two weeks after mining.  This was determined 

by a cooperative study conducted by the U.S. Bureau of Mines using Time Domain 

Reflectometry (TDR).  In this study, a coaxial cable was cemented within a drill hole 

positioned near the center of the 14th West longwall panel in the Cottonwood Mine.  As 

the caving of the strata occurred, the cable would shear or be stretched.  The depth of the 

shears or stretches could be identified with instruments on the surface.  The data collected 

from this study is contained in Volume 3, Appendix IV of the MRP.  Surface subsidence 

has been observed within two months of the coal extraction.  In most areas, the 

subsidence will stabilize within 2 years of mining. 

 

It is the operator’s intent to mine areas as wide and long as present mining technology or 

equipment allows in order to minimize the area which would be on the sloping edge of 

the subsidence trough.  The pillars of support for the longwall gate roads have been 

designed on the yielding pillar principle so that they will yield to destruction.  This has 

been proven in practice in the mines and therefore will not affect the subsidence trough. 

 

The size of the support coal pillars used in mine planning for both the Blind Canyon and 

Hiawatha seams to ensure long term stability has been determined by basic calculation 

for the deepest expected cover (from prior mining practice in the area) and USBM study.   

Experience has also shown that, in multi-seam mining circumstance, columnizing main 

entry development pillars in both seams is essential for long term main entry stability. 

 

Full extraction areas, by definition, are planned and can control subsidence in areas.  It is 

anticipated that the planned subsidence will minimize impacts and result in a generally 

uniform lowering of the surface lands in broad areas, thereby limiting the extent of 

material damage to those lands and causing no appreciable change to present land uses 

and renewable resources.  Subsidence prediction work has shown that the expected 

maximum planned and controlled subsidence will vary from zero to fifteen (0-15) feet, 

assuming that the total cumulative extraction from the two minable seams will not exceed 

twenty (20) feet. 

 

First Mining, ANo Subsidence Restricted@ Areas 

 

1) Right Fork of Rilda Canyon 

First mining, (i.e. mainline development), has occurred below the Right 

Fork of Rilda Canyon.  For a complete analysis of the proposed "no 

subsidence / long term stability" design of the 5th North Mains 

development within the Right Fork of Rilda Canyon and the long-term 

stability analysis refer to the Engineering Section R645-301-500 

Appendix A. 
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2) Mill Fork State Lease ML-48258 Permit Area (Federal Lease UTU-

84554) Access (Hiawatha Seam) 

Access to the to North Rilda Hiawatha seam reserves was achieved with 

the development of rock slopes and vertical raises from the Blind Canyon 

seam to the lower seam.  From the bottom of the slopes, a 5-entry set of 

mains (referred to as 6th North Mains) were developed to the northeast for 

access to gateroad development in the Hiawatha seam. Main line 

development was reduced to three entries above 6th Right. 

 

Based on data acquired through surface coal exploration programs, Energy West 

developed a mine plan to access the Mill Fork State Lease with a set of 6-entry mains 

driven on a northwest bearing from the 6th North Mains.  Mining within the Mill Fork 

Access corridor will be restricted to mainline development.  To ensure long term 

stability, pillars will not be removed (refer to Volume 5 Map 3-7). 

 

R645-301-525.400 Subsidence Monitoring Plan 
The operator initially adopted a twofold approach to subsidence monitoring: 

1) Aerial photogrammetry, 

2) On-the-ground monumentation. 

 

After seven years of comparing the two types of surveys it was determined that both 

methods effectively document the amount of subsidence which has occurred; however, 

the aerial photogrammetry method has the advantage of showing more detail because 

more data points can be monitored with less effort.  Therefore in 1987, with the 

concurrence of the State of Utah, Division of Oil, Gas & Mining (DOGM), the operator 

discontinued on-the-ground monumentation and now collects subsidence data solely by 

aerial photogrammetry. 

 

The subsidence monitoring program, conducted since 1980, has produced data which not 

only document the amount of subsidence that has occurred but also allows the operator to 

predict the amount of subsidence that is likely to occur when mining in new areas.  The 

detail of the data collected in years past is not included herein.  If the reader desires to 

investigate past data, it can be found in the annual subsidence reports on file at DOGM. 

 

Aerial Photogrammetry: PacifiCorp's subsidence monitoring program is primarily 

based on aerial photogrammetry.  A baseline photogrammetric survey was conducted in 

1980 which includes over 12,000 elevations measured on a 200-foot spacing grid.  These 

elevations are then compared to elevations measured from the photographs taken 

annually in August.  This method has proven to be the best way to collect subsidence data 

on East Mountain.  In flat areas, with limited vegetation, the elevations can be read from 

the photographs with a precision of one-half foot.  In steeper areas, where cliffs are 

present, the resolution becomes less reliable, and inaccuracies of greater than ten feet can 
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occur.  In steeper areas, photogrammetric monitoring can, and has been, augmented by 

conventional survey data.  The applicant will maintain survey control aerial targets within 

the permit boundary necessary to allow the interpretation of coordinates on photos within 

1 foot.  Following this procedure the operator shall conduct annually an aerial photo 

survey of all areas which have been undermined.  The operator shall continue monitoring 

all areas undermined until it is mutually agreed by the operator and DOGM that the 

subsidence in a given area has become stable and no further monitoring is necessary.  The 

findings of the survey shall be reported to DOGM annually in a summary report. 

 

Special Monitoring - Castlegate Cliff Escarpment 

North Castlegate Escarpment - North Rilda Area 

The Castlegate Sandstone escarpment within the northern portion of the North 

Rilda Area has very limited surface exposure due to presence of talus slopes 

and vegetation that cover the formation in this area.  Due to the limited 

surface exposure of the Castlegate escarpment, no special monitoring or mine 

layout protection measures was planned for the escarpment in this area (refer 

to Volume 11 Appendix Volume  - Engineering: Appendix A for a 

comparison of the North Castlegate Escarpment to previously mined areas).  

 

South Castlegate Escarpment - North Rilda Area 

The Castlegate escarpment, within the southern portion of the North Rilda 

Area, has well established surface exposure.  Based on a geotechnical study 

evaluating the potential effects of longwall (full-extraction) mining on the 

stability of the Castlegate Sandstone escarpment, i.e. Cottonwood Newberry 

Canyon/Corncob Wash and Trail Mountain 5th East Cottonwood Canyon Test 

Areas, development of a predictive escarpment/mining model was developed 

and presented to DOGM, USFS and BLM.  The model developed from these 

studies was used to forecast anticipated effects of proposed mining under the 

escarpment within the southern portion of the North Rilda Canyon Area, i.e. 

two (2) southern-most longwall panels proposed in the Blind Canyon and 

Hiawatha Seams - North Rilda Area (See R2P2 Mine Plan Maps Volume 5, 

Maps 3-6 & 3-7).  Based on the predictive escarpment/mining model, areas of 

potential cliff escarpment failure were monitored with photogrammetric 

methods, augmented by conventional survey data. 

 

To comply with the special monitoring stipulation referenced in the 

environmental assessment, ADeer Creek Mine will also monitor subsidence 

through their mine plan requirements and as proposed, provide higher 

resolution monitoring data for the North slope of Rilda Canyon by installing 

prisms for accurate surveying on the top of the escarpment@, PacifiCorp 

installed a series of prisms in 1999 to document subsidence features of 

Castlegate escarpment (Refer to Map DU1688E in Volume 11 Appendix 

Volume  - Engineering: Appendix A). 
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Prisms PR-1, PR-2, and PR-3 were installed in February 1999 prior to full 

extraction mining. Prisms PR-4, PR-5, and PR-6 were installed in June 1999. 

 

All prisms were monitored prior to mining to establish baseline values and 

percent error variations.  During the mining process, prisms were monitored 

daily until the movement stabilized.  Data from the prism monitoring has been 

reported in each Annual Subsidence report. 

 

In addition to the prism monitoring, PacifiCorp installed warning signs in 

Rilda Canyon prior to undermining the two southern panels. 

 

After undermining the prisms, each were found to have moved within a few 

days or weeks after mining was completed.  Movement continued throughout 

2002 and 2003.  Since 2003, the prisms movements have essentially 

stabilized.  Energy West considers the subsidence to be complete and 

monitoring has discontinued. Prism data has been reported in the annual 

subsidence report each year from 2000 to 2007. 

 

PacifiCorp did cooperate with the surface land management agency (U.S.D.A. 

Forest Service) in an environmental analysis of the potential impacts.  Final 

mining approval of the referenced southern longwall panels was granted based 

on the objective evaluation of the predictive model and assessment of 

potential surface impact from full-extraction mining within the affected area.  

The environmental analysis is complete with the associated Decision 

Notice/FONSI signed on 11/1/99 (see Volume 11 Appendix Volume - 

Engineering: Appendix C and D in this section) and DOGM consent dated 

November 10, 1999 (Volume 11 Appendix Volume - Engineering: Appendix 

E).  

 

R645-301-525.500 Repair of Damage 
Should significant subsidence impacts occur, the applicant will restore, to the extent 

technologically and economically feasible, those surface lands that were reduced in 

reasonably foreseeable use as a result of such subsidence to a condition capable of 

supporting pre-subsidence reasonably foreseeable uses. 

 

In order to restore any land affected by operations to a condition capable of supporting 

the current and post-mining land uses stated herein, the operator will replace water 

determined to have been lost or adversely affected as a result of operator's mining 

operations if such loss or adverse impact occurs prior to final bond release.  The water 

will be replaced from an alternate source in sufficient quantity and quality to maintain the 

current and post-mining land uses as stated herein. 

 

During the course of regular monitoring activities required by the permit, or as the 

operator otherwise acquires knowledge, the operator will advise DOGM and the surface 

land management agency of the loss or adverse occurrence discussed above, within ten 
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working days of having determined that it has occurred.  Within ten working days after 

DOGM notifies operator in writing that it has determined that the water loss is the result 

of the operator's mining operation, the operator will meet with DOGM to determine if a 

plan for replacement is necessary and, if so, establish a schedule for submittal of a plan to 

replace the affected water.  Upon acceptance of the plan by DOGM, the plan shall be 

implemented.  The operator reserves the right to appeal DOGM’s water loss 

determinations as well as the proposed plan and schedule for water replacement as 

provided by Utah Code Ann.  40-10-22(3)(a). 

 

As outlined earlier, there are no springs or seeps located above the projected mining 

activities in the North Rilda Area.  Most of the streams within the permit and affected 

areas are ephemeral and/or intermittent.  Only the lower portion of Rilda Canyon Creek 

below the forks is considered perennial.  The streams are fed by springs that emanate 

primarily in the North Horn Formation west of the permit boundary.  Second mining, i.e. 

longwall extraction, room & pillar, of the North Rilda area will be limited to the ridge 

separating Rilda and Mill Fork canyons and subsidence will not occur beneath the stream 

channels of these canyons.  First mining (i.e. mainline) gate road development will occur 

below the Right Fork of Rilda Canyon.  For a complete analysis of the proposed "no 

subsidence / long term stability" design of the 5th  North Mains development within the 

Right Fork of Rilda Canyon and long-term stability analysis refer to the Engineering 

Section Volume 11 Appendix Volume  - Engineering: Appendix A.  To protect the 

alluvial/colluvial system of the Right Fork of Rilda Canyon a stream buffer zone was 

established based on the extent of the riparian zone and the angle of draw from the 

Hiawatha Seam, the lowest seam to be mined.  The riparian zone within the Right Fork of 

Rilda Canyon was delineated by field observation, aerial photography, and map contour 

analysis.  The extent of the identified zone is based on the contact of the alluvial/colluvial 

fill with the canyon's side slopes.  The angle of draw was calculated from the Hiawatha 

Seam horizon/elevation @ 15 degrees to the point of intersection on the surface.  The 

stream buffer zone delineates the area restricted to full extraction mining.  The referenced 

15 degree angle of draw is an industry/agency accepted standard used for delineation of 

surface influence protection from mining areas considered for full extraction mining.  

Mining experience at Energy West's Deer Creek, Cottonwood, and Trail Mountain mines 

has provided a sound, scientific basis for using the 15o angle of draw mentioned above 

(refer to Annual Subsidence Reports of the Deer Creek MPR). 

 

R645-301-525.700 Public Notice 
The operator will not mine in any areas that would allow potential subsidence effects (as 

indicated by the angle of draw) to affect any area outside of the lease and affected area 

boundary until this constraint on coal recovery is resolved by OSM and BLM or 

permission is granted by the adjacent surface agencies.  A mining schedule; which details 

the area in which mining is to take place and the planned date of the mining activity, has 

been submitted to the affected surface owners. 
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R645-301-526 Mine Facilities 

 

Support facilities exist and have been constructed in Rilda Canyon, a tributary of 

Huntington Canyon; Left Fork Fan Facilities, and Rilda Canyon Portal Facilities.  The Left 

Fork Fan Facilities pad and access road of this area occupy approximately 2.01 acres of 

Manti-La Sal National Forest land in the NW1/4, NW1/4, SE1/4 of Section 29, T16S, R7E, 

SLM.  These facilities include an access road and a pad area which supports two portals, a 

substation, power line, fan, water storage tank, and pumphouse.  Topsoil removed prior to 

construction of the site is stored within the disturbed area of the Left Fork Rilda Canyon 

facilities.   

 

Vehicular access has been limited to the public turn-around area below the portal facilities.  

However, the Left Fork road continues to serve as a Forest Development Trail, allowing 

access by horseback and foot travel up the Left Fork of Rilda Canyon and beyond the fan 

facility area.  Access to the facility pad is controlled with fencing and a locked gate at the 

point where the road enters the pad.  The existing trail continues beyond this point.   

 

Vehicular use of the road within the Left Fork Fan Facilities will only occur in emergency 

situations, for environmental maintenance, and for maintenance to the substation.  

Environmental maintenance will include transportation of men, materials, and equipment 

required to maintain, install, or remove structures that are necessary to comply with 

environmental laws and regulations.  Surface environmental compliance inspections will be 

conducted on foot from the turn-around area.  Maintenance to the substation is usually 

conducted by an independent contractor.  Surface access will need to be maintained for 

these purposes. 

 

In 1997, vehicular use of the road within Rilda Canyon was revised through proper 

permitting action via USFS, UDWR, and UDOGM approvals to allow the permittee to 

transport a limited number of truckloads (tractor/trailer combinations utilizing forty foot 

trailers or ten wheel end dump trucks) per day of solid, bulk materials for usage in the North 

Rilda area of the mine.  Special travel stipulations were imposed to limit this access.  As 

material storage is no longer needed at the Left Fork facility, access will only be used for the 

three situations mentioned above.  

 

One exception to the three situations above is that during the winter months, snow fall 

depths on the access road can hamper and greatly delay access during emergency situations.  

Therefore, to maintain emergency preparedness, if and when snow depth along the access 

road becomes greater than 12 inches, snow removal activities will be practiced.   

 

Snow removal activities will be accomplished by push, pickup, load and haul techniques.  

Snow volumes will be hauled to the Deer Creek Mine active waste rock site via ten wheel 

dump trucks and placed for proper treatment of the snow melt runoff.  Side casting of snow 

into the Left Fork Rilda Creek drainage or the adjacent road ditch will not be practiced. 

 



North Rilda Engineering  

Rilda Canyon Portal Facilities PacifiCorp  

  

 

Rev. January2017 R645-301-500 Engineering 33 

Specific locations and other information regarding the access road and facility pad in Left 

Fork Rilda Canyon are shown in Volume 4, Maps 2-15A and 2-17A; Volume 5, Maps 3-9A 

and 3-9B; and Volume 6, Maps 4-1A and 4-4A (Sheets 1, 2 and 3).  More specific 

information about each of the structures and facilities is provided in the MRP.  [Volume 2, 

Part 3 entitled AMINE FACILITIES (Rilda Canyon)@]. 
 

Rilda Canyon Portal Facility is located on a 7.28 (including soil storage area) acre site 

approximately 2.0 miles from the mouth of Rilda Canyon.  Of the 7.28 acres of actual 

disturbance, approximately 1.79 acres were previously disturbed by earlier mining which 

leaves only 5.49 acres of additional disturbance needed for the surface facilities.  The site is 

characterized by moderate vegetation and rugged, steep terrain.  Surface facilities as 

described in R645-301-521.180, include the following:  Access and Mine Fan Portals, Mine 

Fan, Facilities Pad, Fuel Dock, Rock Dust Tank, Waste, Rock and Waste Rock Storage 

Bins, Covered Storage Buildings, Substation, Lift Station, Sediment Basin, Sediment Pond, 

and Drainage Systems.   A pre-disturbance topography map is constructed to show the 

contour of the canyon prior to any construction activities.  This map is found in the Maps 

Section as Map 500-1.  As-built construction cross-sections are found on Map 500-4.  All 

construction cut slopes and fills conform to the recommendations outlined in the 

Geotechnical Study found in Volume 11, Appendix Volume - Engineering: Appendix F. 

 

R645-301-526.110 Mine Structures and Facilities 
As illustrated on Map 500-1, three abandoned mines exist on the north side of Rilda 

Canyon: Leroy, Rominger, and Jeppson mines (also refer to photos A through C in 

Volume 11 Appendix Volume - Engineering: Appendix G, Previously Disturbed Areas).  

These areas were reclaimed by AML in 1988.  No structure presently exists in connection 

with these mines except for their respective reclaimed footprints.  The lower portion of 

the Leroy Mine is utilized for the location of the sediment pond.  Approximately 1.5 

acres of predisturbance exists at this site where coal was buried during reclamation 

activities conducted by AML.  The soil covering this coal was stripped off and stored 

during construction activities.  The coal was hauled off to the existing Deer Creek waste 

rock site (now owned and controlled by Bowie Refined Coals LLC. under a separate 

permit) or utilized if the quality proved acceptable.  Substitute topsoil stripped from the 

facilities area and was stored at the topsoil storage area which is located next to the 

NEWUSSD spring collection facility.  Both topsoil and substitute topsoil (approximately 

7,862 cubic yards) are stored at this location until reclamation activities commence. 

 

The North Emery Water Users Special Service District (NEWUSSD) spring system (refer 

to photos D through F in Volume 11 Appendix Volume - Engineering: Appendix G 

(Previously Disturbed Areas) consists of a series of collection lines extending westward 

up Rilda Canyon and southward up a small side drainage as shown on Map HM-8 (refer 

to Volume 9 - Hydrologic Section of the Deer Creek MRP).  The NEWUSSD spring 

system is metered at four locations.  Meter 1 (Side Canyon Spring) is located at the 

downstream end of a collection line which enters Rilda Canyon from the South.  Meter 2 

(Side Canyon Spring plus South Spring) is located near the bottom of the main east-west 

trending collection line which lies to the south of Rilda Canyon Creek at a point just 
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upstream (west) of the main spring collection box.  Meter 3 (North Spring) records flows 

for the east-west central collection line which was constructed through the central 

portions of the valley near Rilda Canyon Creek.  Meter 4 (North Spring) collects data 

from the north collection line located on the north side of Rilda Canyon Creek.  Meter 3 

and Meter 4 were combined in 1995 during the Rilda Canyon road improvement project. 

 

In addition to the main spring collection lines, there are two flumes in the vicinity which 

monitor flow rates within Rilda Canyon Creek.  The upper flume, RCF-2, is located 

adjacent to the extreme west end of the spring collection system monitored by Meter 4.  

Flume RCF-3 is located in Rilda Canyon Creek adjacent to spring collection Meter 2. 

 

Initially five shallow wells were located in the area surrounding the spring collection 

system to monitor groundwater level fluctuations through time.  The locations of the 

wells are shown on Volume 9 Map HM-9.  Wells 1 through 5 are relatively shallow wells 

which were constructed prior to 1989 by West Appa Coal Company.  In 1990, two 

additional large diameter wells were developed, (Wells 6 and 7) adjacent to wells P-2 and 

P-3, respectively, in order to obtain more complete groundwater data through aquifer 

testing.  Wells P-2 and P-3 were abandoned and sealed in 1995. 

 

R645-301-526.116.1 Mining Within 100 Feet of Public Road 
PacifiCorp intends to conduct coal mining and reclamation activities within 100 feet of 

Emery County Road #306.  However, in 2005, PacifiCorp entered into two separate 

agreements with Emery County Special Services District No. 1 to encroach upon their 

right of way in Rilda Canyon. Agreement #1 is made to reconstruct, realign, widen, and 

surface County Road #306 to allow for increase speed and increased traffic.  Agreement 

#2 is made to allow a portion of this road to be temporarily restricted from public use.  

The restricted use area starts approximately 1/4 mile west of the cattle guard and extend 

approximately 2,300 feet to the mine gate in the left fork of Rilda Canyon (refer to Figure 

R645-301-500c).  A copy of  Agreements #1 and #2 are found in  Volume 11 Appendix 

Volume - Engineering: Appendix B. Access will be given to Emery County Road 

Department officials and North Emery Water Users Special Services District for periodic 

inspection and maintenance of their facilities and also to regulatory and other 

governmental agencies so they may access their jurisdictional areas.  Photos of the 

suspended portion of the road are found in Volume 11 Appendix Volume - Engineering: 

Appendix G (Existing Road). 

 

R645-301-526.116.2 Relocating a Public Road 
Emery County Road #306 exists in the location of the North Rilda Canyon portal 

facilities. This road runs approximately 3.0 miles from the Huntington Canyon road, 

Highway 31, to the turnaround area in the Left Fork of Rilda Canyon.  It is owned and 

maintained by Emery County Special Service District No. 1.  As mentioned above, an 

agreement has been constructed between PacifiCorp and Emery County to suspend the 

public use of a portion of EC #306.  Approximately 2,300 feet of the road has been 

temporarily eliminated through the facilities throughout the life of the mine.  At time of 

reclamation, the suspended portion of the road will be reconstructed in its original 
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location and to its original design.  The design and construction plans are the property of 

Emery County Road District and are better known as Rilda Canyon Road Change Order 

#1. PacifiCorp has retained a copy of these plans and formatted them onto a CD. These 

plans can be reviewed in Volume 11 Appendix Volume - Engineering: Appendix G.  

Reclamation and replacement of the road will be completed to the standards found in 

these original road designs.  Figure R645-301-500c in the Figures Section shows the 

location of the road and typical road section. 

 

As this restricted use area eliminates public access to the former Forest Service trail 

system in the canyon, PacifiCorp’s Agreement #1 with ECSSD#1 includes the 

construction of a new trailhead and parking area on the east end of the mine facilities and 

the reconstruction of the county road (see detailed design in Figure R645-301-500c in the 

Figures Section and discussion in the Reclamation Plan below).  PacifiCorp has 

established a trail (in cooperation with the USFS) on the south side of Rilda Creek that 

by-passes the mining facilities.  The trail crosses the Rilda Canyon creek and travels 

parallel to the creek to a point where it reconnects to the existing trail as shown in Figure 

R645-301-500c.  The trail has been constructed to comply with USFS design parameters.  

Upon reclamation, the trail will be eradicated and the road will be relocated to its original 

location. 

 

R645-301-526.200 Utility Installation and Support Facilities 
As described above, North Emery Water Users Special Services District (NEWUSSD) 

possesses a spring collection system in Rilda Canyon near the mine facilities location 

(refer to Map 500-1).  Water transmission lines associated with the spring collection 

system have been located to protect against damage from mining operations in the areas 

in which they pass through the disturbed area.   

 

As Emery County Road #306 was reconstructed (2007), PacifiCorp cooperated with 

NEWUSSD to insure protection of water transmission lines.  Location and design of 

EC#306 is within the jurisdiction of the Emery County Road Department.  Plans for the 

road can be reviewed in Volume 11 Appendix Volume - Engineering: Appendix G.  

Support facilities were previously discussed in R645-301-521.180.  Construction and 

operation of these facilities were in accordance to applicable Emery County Building 

Codes.  Drawings and specifications were submitted to the Emery County building 

inspector for their review. 

 

R645-301-527 Transportation Facilities 

 

The Rilda Canyon operations utilize roads in association with the facilities described in the 

above sections.  The Left Fork Rilda Canyon Fan Facilities are described in Volume 2, Part 

3.  A description of the transportation facilities is detailed below. 
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Roads 

 

The Deer Creek Mine Rilda Canyon operations utilize two roads as follows: 

 

(a) Left Fork Rilda Canyon Access Road 

(b) Emery County Road #306 (Rilda Canyon Portal Facility) 

 

Left Fork Rilda Canyon Access Road: The Left Fork Rilda Canyon Facility Access 

Road is approximately 1150 feet in length (see Map 3-9A and 3-9B in Volume 5).  It 

follows the north side of the Left Fork of Rilda Canyon from the end of the county 

road (suspended from public access in 2005) to the facility pad.  The existing 

road/trail was upgraded to a gravel surfaced road in 1995 with an average width of 11 

feet and an average grade of approximately 8%.  The road was designed in 

accordance with recommendations from the surface management agency (Manit-

LaSal National Forest).   See R645-301-534 below and Volume 2, Part 3 for 

additional information. 

 

Emery County Road #306 (Rilda Canyon Portal Facility): PacifiCorp has entered 

into an agreement with Emery County Special Services District #1 to 

reconstruct/realign county road #306 (Agreement #1 in Volume 11 Appendix Volume 

- Engineering: Appendix B).  This road is utilized by traffic related to the mine as 

well for recreational and grazing purposes.  The road has been completely asphalted 

(completed 2007) with a trailhead and parking area constructed of the Rilda Canyon 

Portal Facility.  

 

This portion of the road is owned and operated by ECSSD #1.  However, during 

winter months snow removal will be required along the entire length of this road.  As 

this is the responsibility of the Emery County Road Department, PacifiCorp may find 

the need to assist the road department by clearing snow from EC#306 by contracting 

this work to a private contractor.  PacifiCorp will require the contractor to use a 

deicing product as specified by Emery County on the county portion of the road to 

make the road safe for mine personnel and other local traffic. The deicing product 

will not be stored on-site but can be acquired at the Deer Creek portal facilities. No 

salt will be used within the disturbed areas of the Rilda Canyon Portal Facilities. 

 

R645-301-527.100 Road Classification 
Only one primary road exists within the disturbed area of the Rilda Canyon portal facility 

area. This road begins at the mine gate (the end of public access from EC #306and 

terminates at the facilities pad. This road is utilized daily by mine personnel and supply 

truck deliveries. The length of the primary is approximately 1,326 feet and coated with 

asphalt. The foundation of the road is identical to the reconstructed road EC#306. The 

main components of the foundation are the sub-grade, sub-base, base course, and surface 

cover. There are no embankments associated with this road. 
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The subgrade is the native underlying soil that serves as the primary foundation for the 

road and facilities pad. Placement of the subgrade was completed in specific lifts and did 

not exceed 8 inches. Compaction was over the full depth of the fill to at least 95% of the 

maximum dry density as determined by the AASTHO T-180 test procedures. Refer to the 

Geotechnical Study provided by AMEC Earth and Environmental Inc. in Volume 11, 

Appendix Volume - Engineering: Appendix F.  

 

The subbase is a compacted granular material between the subgrade and the base course. 

Typically, the subbase thickness is between 12 inches and 18 inches for the loads that are 

expected at the mine site. Aggregate and gradation specifications are less stringent than 

the specifications for the base course. 

 

The base course is the surface layer directly beneath the surface cover. The material has 

strict specifications for strength, stability, hardness, aggregate type and gradation. Typical 

thickness of the base course is 6 inches which should provide a stable base for the surface 

covering material. 

 

The surface covering material consists of bituminous material and mineral aggregates 

that are well graded. The cover is typically 4 inches thick. As with all foundation layers 

for the primary road construction, the specifications for the material and construction are 

detailed by the design.  A typical illustration for road base design and location of primary 

is found on Map 500-3 in the Maps Section.  Original designs for this portion of the road 

are found in Volume 11 - Appendix Volume 11A – Engineering: Appendix G.  These 

designs will be accessed and utilized to replace the road back to its original condition and 

location at time of reclamation of the site. 

 

R645-301-528 Handling and Disposal of Coal, Overburden, Excess Spoil 

and Coal Mine Waste 

 

As discussed earlier, approximately 1.79 acres of the facility was disturbed as a result of 

previous coal mining and other activities.  Geotechnical investigations conducted during 

April 2004 delineated an area of approximately 0.7 acres of buried coal directly below the 

Leroy Mine. It was estimated that at least 3,600 tons was buried based on the following: 1) 

average depth of 4.0 feet, 2) in-place weight of 60 lbs/ft3, 3) area: 30,302 ft2.  Coal waste 

encountered during soil salvaging and construction of the sediment pond was segregated 

separately and transported to the Deer Creek Waste Rock Site (now owned and controlled by 

Bowie Refined Coals LLC. under a separate permit) for disposal or utilized if the coal quality 

allowed.  Quality data is found in Volume 11 Appendix Volume - Soils: Appendix A, EIS 

Report, Appendix 6.2, Soil Testing Data, Sample ID RIL1003. 

 

In 2006, coal and coal waste were excavated and removed from the sediment pond area by 

track-hoe and truck.  The quantity of coal removed was 744 tons (accounted for by weigh 

scales) or 249 cubic yards.  This coal was shipped by truck to the Huntington Power Plant 



North Rilda Engineering  

Rilda Canyon Portal Facilities PacifiCorp  

  

 

Rev. January2017 R645-301-500 Engineering 38 

and utilized for power generation. Coal waste removed from the site was approximately 2000 

cubic yards.  This material was transported by truck to the Deer Creek Waste Rock Site for 

permanent disposal. 

 

During operations in Rilda Canyon, very limited amounts of coal mine waste (waste rock) 

may be were transported through the Rilda Canyon portals.  Most waste rock will be was 

removed through the Deer Creek portals.  The Deer Creek MRP includes a narrative 

explaining the construction, modification, use, maintenance, and removal of coal, 

overburden, excess spoil, and coal mine waste through the Deer Creek portals (sealed and 

backfilled in April 2015).  Up to approximately 125 cubic yards of waste rock may be 

temporarily stored in a controlled manner in the designated area as shown on Map 500-3. The 

waste rock will be transported to the Deer Creek waste rock site when the temporary storage 

area becomes full (Refer to the surface facilities Map 500-3 and facility description in R645-

301-521.180). 

 

R645-301-528.330 Non-Coal Waste 
All non-coal wastes generated during mining activities and removed from the mine 

through the Rilda Canyon portals will be placed and stored in a controlled manner in a 

designated portion of the disturbed area as shown on Map 500-3.  The materials will be 

removed from the site and disposed of in an approved disposal facility. 

 

R645-301-529 Management of Mine Openings 

 

Two (2) portals are located in the Left Fork of Rilda Canyon which support intake and return 

ventilation entries for the operation of the mine.  Underground access to the Rilda Canyon 

Portal Facilities is achieved by the continuation of a set of three entry 1st Right Submains and 

development of two rock slopes to the portal facility area near the intersection of the Right 

and Left Forks.  All of the development has occurred in the Hiawatha coal seam and 

Starpoint Sandstone immediately beneath the coal seam.  During the development of the 

Rilda Canyon Portal Facilities two separate surface breakouts were constructed; 1) Mine Fan, 

and 2) Intake Access.  Both portals were developed [from underground] as rocks slopes 

through the upper member of the Star Point Sandstone (Spring Canyon Member) from the 

portal facility area to an interception point in the Hiawatha Coal Seam.  Methods used to 

construct this portal and tunneled slope utilized conventional drill and shoot methods as well 

as conventional mining methods.  The dimensions of the portals are approximately 20' x 9' 

rectangular opening.  The fan is constructed at the west portal.  Mine equipment and 

materials will utilize the east portal to access the northwestern part of the Deer Creek Mine. 

 

Sealing of the portals in the Left Fork Rilda Canyon is detailed in Volume 2, Part 4, 

Reclamation Plan.  Sealing of the portals in the Rilda Canyon portal facility is detailed in the 

reclamation plan in Section R645-301-540 (also refer to Figure R645-301-500d). 
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R645-301-530 OPERATIONAL DESIGN CRITERIA AND 

PLANS 

 

R645-301-531 General 
 

This section includes a general plan for precipitation runoff management, sediment control, 

impoundment design, road design, and coal mine waste handling plans.  Actual construction 

drawings for the Rilda facilities were developed by Jones and DeMille Engineers and can be 

found in Volume 11, Appendix Volume 11A – Engineering, Appendix H. 

 

 

R645-301-532 Sediment Control 
 

The Rilda Canyon portal facilities (not including soil storage area) cover approximately 6.77 

acres of disturbed area.  All water within this area will be conveyed to drop drains, ditches, 

and/or culvert systems.  Sediment control allows for undisturbed runoff to bypass the 

facilities via a diversion ditch and culvert system into the Rilda Creek. Disturbed runoff from 

the facilities pad area reports to a single drop drain and diverted to the sediment basin via 

buried culvert system.  Over flow from the disturbed system is diverted through a buried 

culvert to the sediment pond located below NEWUSSD spring collection area. Refer to 

Volume 11, Appendix Volume 11B – Hydrology: Appendix B for the specific design of this 

system.  

 

R645-301-532.200 Stabilization 
Sediment control on cut and fill slopes and soil piles will be accomplished primarily by 

revegetation.  Prior to the establishment of vegetation, the slopes will be protected by the 

application of a surface tackifier, rock mulch, erosion control fabric, and/or other means 

approved by the Division.  An undisturbed drainage ditch has been constructed at the toe 

of the cut slopes along the north side of the facility pad to divert all undisturbed drainage 

away from the disturbed area.  Diversion ditches are protected using protective barriers to 

physically separate the disturbed from the undisturbed areas. 

 

Other sediment control measures are discussed in detail in the Hydrology Section. 

 

R645-301-533 Impoundments 

 

As described previously, a sediment pond is utilized to collect storm water runoff from the 

disturbed area of the surface facility area.  The design of the pond is found in Volume 11 

Appendix Volume - Hydrology: Appendix B.  Pond design encompasses approximately 1.0 

acre of disturbed land. 
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R645-301-533.200 Foundations 
The pond is designed as an incised structure.  Foundations for embankments and 

impounding structures are constructed as outlined in the Geotechnical Study conducted 

by AMEC (refer to Volume 11 Appendix Volume - Engineering: Appendix F).  A 

construction summary is given below. 

 

Foundations were constructed by first stripping the area of vegetation and topsoil.  Large 

boulders were removed to a depth of at least two feet below the base of the impounding 

structure.  The natural exposed subgrade was compacted utilizing the excavation 

equipment used at the pond area.  At least three passes were made over the natural soils 

with this equipment. 

 

Embankment fills were placed in horizontal lifts not exceeding 12 inches in loose 

thickness.  Moderate to large sized boulders were removed prior to placement.  Fill was 

compacted throughout by the double passing of construction, spreading, or hauling 

equipment over the embankment surface.  Side slopes are constructed to not exceed 2 

horizontal and 1 vertical. 

 

R645-301-533.300 Side Slope Protection 
To protect against infiltration, the pond was over-excavated two (2) feet, compacted, and 

lined with clay on the bottom and sides.  Areas where embankment fills were necessary 

(south and east sides), vegetation was planted or the slopes were armored with rock 

riprap to protect against erosion.  Refer to R645-301-300: Biology for seed mix. 

 

R645-301-533.700 Plans 
A complete plan and design for the pond is found in Volume 11 Appendix Volume - 

Hydrology: Appendix B.  Total as-built volume of the sediment pond is 1.71 ac. ft..  

Sediment volume contribution from the disturbed area is negligible (0.0716 ac. ft./yr.) 

especially when the sediment basin is accounted for.  The pond will be cleaned of 

sediment when the depth of sediment reaches 40% of the total volume of the pond or 7.4 

feet in depth. 

 

There are no underground operations below this pond that could potentially impact the 

structure.  The pond will be utilized during the life of the mining operations and will be 

removed at reclamation. 

 

R645-301-534 Roads 

 

Left Fork Rilda Canyon: The Left Fork Rilda Canyon Fan Access Road is approximately 

1,150 feet in length.  It follows the north side of the Left Fork of Rilda Canyon from the 

turnaround above the Rilda Canyon Portal Facilities to the Left Fork facility pad.  The 

existing road/trail was upgraded to a gravel surfaced road with an average travel width of 11 

feet an average grade of approximately 8%.  The road was designed in accordance with 

recommendations from the surface management agency (Manti-LaSal National Forest). 
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Drainage control is provided by a ditch along the north side of the road.  The ditch is armored 

with type L, D50 = 9" riprap at stations 3+36 to 6+55, 7+69 to 9+89 and 11+82 to 13+96 to 

comply with DOGM and Forest Service Stipulations (refer to Map 3-9B in Volume 5).  

Additionally, Map 3-9B, illustrates the typical rip rapped ditch installation.  Flows in the 

ditch are controlled by rip rap.  An 18" diameter CMP culvert carries the flow beneath the 

road and into the natural drainage system.  Further information regarding drainage controls 

along the access road is found in Volume 3: Appendix VII, Surface Runoff Control Plan, 

prepared by Hansen, Allen & Luce. 

 

The road and culverts will be removed during final reclamation from the site and the Forest 

Development Trail will be re-established.  Refer to the Reclamation Plan for the Left Fork 

Rilda Canyon fan facilities in Volume 2, Part 4. 

 

Rilda Canyon Portal Facilities: Prior to the construction of the facilities pad, a portion of 

the Emery County Road #306 existed within the proposed boundaries of the Rilda Canyon 

Portal Facilities.  This road runs approximately 3.0 miles from the Huntington Canyon road, 

Highway 31, to the turnaround area in the Left Fork of Rilda Canyon.  It is owned and 

maintained by Emery County Special Service District No. 1.  A portion of this road has been 

temporarily restricted for public use in order to allow PacifiCorp to conduct mining and 

reclamation operations.  The restricted use area starts approximately 1/4 mile west of the 

cattle guard and extends approximately 2,300 feet to the mine gate in the left fork of Rilda 

Canyon (refer to Figure R645-301-500c).  

 

As this restricted use area cuts off public access to the Forest Service trail system in the 

canyon, PacifiCorp has entered into an agreement with Emery County (Agreement #1) to 

construct a new trailhead and parking area east of the mine facilities.  PacifiCorp established 

a trail that by-passes the mining facilities and connects into the existing Forest Service trail 

system.  Upon reclamation, the trail will be left in place and the road will be relocated to its 

original location. (Refer to original design of road in Volume 11 Appendix Volume - 

Engineering: Appendix G 

 

All roads associated with the Rilda Canyon Portal Facilities have been designed to ensure 

environmental protection and safety appropriate for their planned duration and use, including 

consideration of the type and size of equipment used.  The design and construction of the 

roads incorporate appropriate limits for surface drainage control, culvert placement, culvert 

size, and all design criteria established by the Division and Forest Service.  Actual 

construction drawings, including plans for primary road construction, for the Rilda facilities 

were developed by Jones and DeMille Engineers and can be found in Volume 11, Appendix 

Volume 11A – Engineering, Appendix H.  Safety factors that apply to the Hilfiker Retaining 

Wall are outlined in this appendix. 

 

 

 



North Rilda Engineering  

Rilda Canyon Portal Facilities PacifiCorp  

  

 

Rev. January2017 R645-301-500 Engineering 42 

R645-301-535 Spoil 
 

For a discussion on spoil of the Deer Creek Mine, refer to Vol. 2, Part 3 of the MRP. 

 

R645-301-536 Coal Mine Waste 

 

Underground development waste, coal processing waste, and excess spoil will continue to be 

disposed of in accordance with plans approved by DOGM and MSHA.  There are no plans to 

return coal processing wastes to the underground workings at the Deer Creek Mine.  All coal 

mine wastes (waste rock) will be removed from the mine through either the Deer Creek 

portals or the Rilda Canyon portals and disposed of at the Deer Creek waste rock site in 

Huntington Canyon.  Refer to Volume 10 of the Deer Creek MRP for a full discussion of the 

design, construction, and maintenance of the waste rock site. 

 

A temporary waste rock storage facility is located on the surface at the Rilda Canyon portal 

facility in Rilda Canyon and noted on Map 500-3 as AWaste Rock@.  The capacity of the 

waste rock bunker is approximately 125 cu. yds. The waste rock will be hauled to the Deer 

Creek Waste Rock Site as the bunker reaches its capacity.  Refer to construction drawings in 

Volume 11, Appendix Volume 11A – Engineering, Appendix H.  The Deer Creek Mine 

ceased production in January 2015.  The southern portion of the mine was separated (by the 

construction of the 3rd North cross-cut 138 seals) from the Mill Fork Area and the portals at 

the Deer Creek canyon facility.  The only active portion of the Deer Creek Mine is accessed 

through the Left Fork portals and Rilda Canyon Portal Facilities.  Ventilation and water 

pumping activities are the only operations occurring in the North Rilda and Mill Fork areas 

of the underground mine.  Therefore this section is no longer applicable.  All non-coal waste 

generated at the Rilda Canyon facilities will be handled as outlined in R645-301-528.330. 

 

R645-301-537 Regraded Slopes 

 

There will be no spoil or underground development waste used to regrade slopes to achieve 

approximate original contour.  Slopes for the Rilda Canyon Portal facilities will be 

constructed using the rock, subsoil and topsoil material.  

 

R645-301-540 RECLAMATION PLANS 

 

Reclamation of the Left Fork Fan Facility is detailed in Volume 2, Part 4 of the Deer Creek 

MRP.  The reclamation of the Rilda Canyon Portal Facilities is detailed in the following sections.  

 

R645-301-541 General 
 

As required by R645-301-540, the applicant intends to conduct final reclamation as follows: 

 

1. Provide for a mine water drainage system. 
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2. Remove existing structures. 

3. Remove buried diversion systems, where necessary, and provide 

100yr/6hr storm event channels. 

4. Re-contour the disturbed area to blend in with the existing 

surroundings. 

5. Stabilize all fill structures. 

6. Reconstruct Emery County Road #306 

7. Reduce sediment loading to receiving streams by incorporating Best 

Management Practices (BMP’s).  

8. Vegetate all disturbed areas to meet minimum requirements of plant 

cover, diversity and production as compared to the reference areas. 

9. Meet the stated post-mining land use. 

10. Achieve bond release. 

 

 R645-301-541.100 Mine Closure 
At the completion of mining and prior to sealing portals at the Right Fork facility, 

PacifiCorp must address the issues related to the management of intercepted ground 

waters.  A permanent post-mine gravity discharge is proposed at the Deer Creek portals 

and at the North Rilda Canyon Right Fork portals.  Design for the Deer Creek portal seals 

is found in Volume 2.  These facilities were constructed in May 2015.  The design for 

sealing the Right Fork portals is found in the Figures Tab as Figure R645-301-500d.  

Diversions have been constructed inside the mine workings to ensure all ground water is 

diverted to the portals.  Screens and rock check dams will be used to filter out debris from 

plugging the French drain system (see figure R645-301-500d) in each of the portals.  

Mine water discharge quality and quantity is better described in the Hydrology Section of 

Volume 12.  The design of the discharge facility at the Right Fork portals is described 

below. 

 

It is projected that intercepted water will naturally flow out of the Right Fork portals.  

However, a discharge permit cannot be issued for the Right Fork portals because the 

portals are located within a Category 1 Water Designation (see definition in UAC 

R317.2).  Therefore, appropriate management of the intercepted ground water must be 

established to allow for the mine to cease operations and seal the mine.   

 

PacifiCorp originally proposed to build water-retaining bulkheads inside the mine to 

contain all of the intercepted ground water in the underground workings in perpetuity.  

However, those efforts (since late 2014) were rejected by the Mine Safety and Health 

Administration (MSHA) and DOGM in April 2016.  The rejection of those plans required 

PacifiCorp to develop alternative plans to manage intercepted ground water and allow 

this water to drain from the Right Fork portals. 

 

To comply with state and federal policy and regulation, PacifiCorp proposes to construct 

a 5.6 mile 10 inch high-density polyethylene (HDPE) gravity flow water pipeline from 

the North Rilda Canyon Right Fork portals to the Raw Water Pond at the Huntington 
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Power Plant.  The pipeline will be constructed within the existing Emery County Road 

#306 right of way for 12,553 feet (2.4 miles), and within the State Route (SR-31) right of 

way for 14,537 feet (2.8 miles).  This activity will disturb approximately 9.6 acres 

(pipeline route = 12 feet x 5.6 miles, proposed treatment plant area = 250 feet x 250 feet).  

However, because the pipeline will remain installed in perpetuity, no reclamation is 

planned for this structure.  The pipeline corridor will be located within the Deer Creek 

Mine permit area (see permit description in Appendix G of the Legal/Financial Volume).  

 

Flow meters will be placed on each end of the pipeline (see design) for flow comparison 

and leak detection.  Vent pipes will be placed strategically along the pipeline to ensure no 

vapor locking occurs and water continues to flow freely.  A tee will is planned near the 

raw water pond and used to redirect the water to the Huntington River when the quality 

allows a discharge into Huntington Creek and approval is granted by the Utah Division of 

Water Quality (UDWQ) through the Utah Pollution Discharge Elimination System 

(UPDES).  At the time of this writing, the UDWQ is in the process of determining water 

quality limitations and parameters for monitoring.  Monitoring of those parameters shall 

be made at this location.   

 

R645-301-541.300 Structure Removal 
Following the completion of mining of sealing the mine and constructing the pipeline, 

work will begin on the demolition of surface facilities.  All structural steel, metal siding 

and other building materials except concrete will be dismantled and disposed of off the 

permit area.  These structures include, but are not limited to: 

 

 Fan and fan housing 

 Fuel storage tank 

 Substations 

 Oil storage tank 

 Fences 

 Covered Storage Bins 

 Rock dust silo 

 Coal and Non-Coal Waste Bins 

 Facilities Pad and MSE Wall 

 

All foundations and structures built of concrete will be broken up and buried on-site, 

permanently stored underground, or taken to the waste rock site for disposal.  There is 

approximately 3,046 cy of in-place concrete at the Rilda Canyon Portal Facility.  It is 

estimated that the density for in-place concrete is approximately 150 lbs/ft3.  For crushed 

concrete, the estimated density is approximately 110 lbs/ft3.  The volume of crushed 

concrete increases the volume of in-place concrete about 27%.  Using these density 

estimates, the volume of concrete to dispose at the Rilda Canyon Portal Facility will be 

approximately 3,868 cy.  Any excess demolition material will be used to backfill the 

portals or taken to the waste rock site for disposal.   All asphalt material from the 

disturbed area will be excavated and taken to a permitted class IV landfill.  For cut and 

fill quantities, refer to Table 500-1 above and R645-301-553 and Map 500-4 for cross-

sections. 
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R645-301-542 Narratives, Maps, and Plans 

 

A detailed timetable for the completion of each major step in reclamation is outlined in 

R645-301-300: Biology, Table 300-5.  Pre-reclamation surface configurations for the Rilda 

Canyon Portal Facility are located on Maps 500-3 and 500-4.  These drawings show the 

location and extent of surface disturbances due to coal mining and reclamation activities at 

the portal facility.  A detailed plan for backfilling, soil stabilization, compacting and grading 

is outlined below in R645-301-553, Backfilling and Grading.  Certified contour maps, cross-

sections, and soil placement maps can be found in the map sections of this volume. 

 

R645-301-542.600 Roads 
Emery County road #306 within the area of the surface facilities will be reconstructed as 

part of the post mining land use. The road will be replaced in the approximate original 

location that it existed prior to the construction of the facilities area. The road will be 

reconstructed as per the designs of Emery County Special Service District #1, Change 

Order No. 1, November 1994. These designs are the property of Emery County. A copy 

can be reviewed in Volume 11 Appendix Volume - Engineering: Appendix G. The mine 

water discharge pipeline below the mine site shall be constructed on the north shoulder of 

the road and cross to the south side of the road just below the cattle guard at the 

turnaround (refer to design in  Volume 11 A, Appendix Volume, Engineering Section, 

Appendix I).  All sections of the pipeline below the mine site will be confined to the 

boundaries of the county and state road ROW’s.  All drainage structures under the 

reconstructed portion of the road will be replaced.  Sediment control will be that control 

stated in R645-301-552, Permanent Features and R645-301-553.100, Disturbed Areas. 

 

R645-301-550 RECLAMATION DESIGN CRITERIA AND 

PLANS 

 

Reclamation activities at the Rilda Canyon Portal Facility will include plans and designs for 1) 

Casing and sealing of portals, 2) Permanent features, and 3) Backfilling and grading.  These 

plans and designs are outlined below. 

 

R645-301-551 Casing and Sealing Underground Openings 

 

The Rilda Canyon Portal Facility has a total of two (2) portals of which one (1) is a blowing 

fan installation.  These portals are located on the surface facility map, Map 500-3.  The plan 

for sealing these portals consists of a permanent MSHA-approved, plug-type seal with at 

least 25 feet of non-combustible material compacted, to the extent possible, to form an 

earthen plug (see Figure R645-301-500d in the Figures Section).   

 

As mining is completed and the mine is closed, PacifiCorp will need to manage the 

intercepted mine water that emanates from the north and east ends of the Mill Fork Area.  
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Because the elevation of the portals at the Rilda Canyon Portal Facility drainage from the 

Mill Fork Area workings will flow toward these portals.  

 

PacifiCorp attempted to manage the intercepted water by designing water-retaining 

bulkheads to contain all of the intercepted groundwater in the underground mine workings in 

perpetuity. Efforts undertaken since late 2014 to obtain permission from the Mine Safety and 

Health Administration (MSHA) and the Division to permanently retain intercepted 

groundwater underground with concrete bulkheads and possibly to direct overflow water to 

the Deer Creek Canyon were rejected in April of 2016.  MSHA and the Division will not 

allow any water retention as part of the Deer Creek closure plans; therefore, water must be 

directed to the portals to flow unimpeded out of the mine. This response by the agencies 

necessitates that PacifiCorp develop other alternatives to manage intercepted groundwater 

that would otherwise discharge from the Rilda Canyon portals in violation of Utah Annotated 

Code R317-2 of the water quality regulations. 

 

PacifiCorp is now planning and preparing for the intercepted mine water to drain from the 

portals at the Rilda Canyon Portal Facility in compliance with Utah Coal Regulations of 

R645-301-731.521.  And, to be compliant with the Antidegradation Policy criteria, the mine 

discharge water may not be discharged into the Category 1 waters of Rilda Canyon.  

Therefore, because this criteria and concerns for the water quality of the discharge, 

PacifiCorp is proposing to collect the mine water discharge at the portals and transport it via 

buried pipeline to the Huntington Power Plant and consume it as part of the electric 

generation processes.  For a more detailed discussion of the quantity and quality of the mine 

discharge, refer to Volume 12, Hydrology Section. 

 

Figure R645-301-500d includes a French drain designed behind portal plugs for collection of 

mine water discharge.  Each portal entry design includes two (2) 100 foot long perforated 14” 

dia. HDPE pipes installed and includes a safety overflow system.  The perforated pipe will be 

covered with 3 feet of 4”-6” drain rock.  Two solid 14” dia. HDPE pipes will be installed 

through the portal plug connecting the French drain system to the drain pipe (refer to the 

desigh in Volume 11 A, Appendix Volume, Engineering Section, Appendix I).  The drain 

pipe will transfer all mine water drainage down and adjacent to the Emery County road #306 

to Highway 31.  Along Highway 31, the pipeline will be installed adjacent to road and be 

routed to the diversion bridge at the Huntington Power Plant.  The pipeline will cross the 

bridge and be routed to the Raw Water Pond where it will discharge.  

 

The earthen plugs will extend out of the portals and be graded to match the topography that 

existed prior to mining and reclamation activities in this area.  Since the portals have been 

developed post-SMCRA, the There are no associated highwalls will be completely 

eliminated by the reclamation activities associated with the Right Fork portals.  No coal seam 

has been exposed.  All concrete materials that are crushed and removed from the pad areas, 

storage bunkers, etc. will be permanently disposed of within the two portals facility portals 

on-site or transported to an approved landfill.  Compliance to MSHA requirements for 
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ventilation will be followed during this backfilling activity.  Backfilling and grading of the 

portals and mine site is detailed below. 

 

R645-301-552 Permanent Features 

 

Small depressions (pocks) will be constructed to retain moisture, minimize erosion, create 

and enhance wildlife habitat, and assist revegetation.  The pocks will be constructed with a 

track-hoe or similar machinery and placed in random order.  The pocks will measure 

approximately 1.5 feet deep by 3.0 feet in diameter.  Pocking techniques and sediment loss is 

explained in detail in the Soil and Hydrology sections.  

 

R645-301-553 Backfilling and Grading 

 

Once the structures have been removed and the portals sealed as outlined in Figure R645-

301-500d, backfilling and grading will commence.  Reclamation will be accomplished by 

systematically reclaiming the Rilda Canyon Portal Facility starting at the uppermost part of 

the disturbed area, working down.  Prior to initiating backfilling and grading process at the 

facility area, the entire area will ripped with a dozer to a depth of approximately two feet to 

reduce soil compaction.  Various stages of the reclamation process may be occurring 

simultaneously in different parts of the site.  Working from top to bottom will minimize 

handling and compaction of the material in the reclaimed areas and allow the sedimentation 

structures below the reclamation work to remain in place.  Backfilling and grading the 

disturbed area of the mine site will be conducted to achieve approximate original contour 

(AOC) of the entire site.  At completion of backfilling and grading, the sediment pond will be 

removed.  The clay liner will be disposed of on-site by burying at least four (4) feet below 

the final surface configuration. Recontouring will be completed as detailed on Map 500-4.  

Cut/fill quantities are balanced as outlined in Table 500-2 below. Map 500-5 shows final 

reclamation topography of the entire mine site. 
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Table 500-2:  Mass Balance of Cut/Fill Volume for Reclamation.

Faclilities*/Pond Area Area (sf) 
Volume 

(cy) 

1 Total Cut  25,553 

2 Total Fill  6,762 

    

Hard Armor Areas***   

3 Hilfiker Wall 8,400 249 

4 Boulder Pile 20,350 603 

5 Sediment Basin Outslope 4,020 119 

6 Sediment Pond Outslope 4,375 130 

7 Total Volume to be Reduced from Cut  1,101 

    

Topsoil Pile****   

8 Total  7,000 

    

Mass Balance Calculations   

 Total Cut (Items 1-7+8)  31,452 

 Total Fill (Item 2)  26,762 

 Difference  4,690 

 % Difference*****  15% 

NOTES:      

*      As-built volumes calculated utilizing aerial survey data and Carlson Software. 

**    Includes approximately 18,100 cy of imported rock material used during the construction of the Hilfiker wall.  
Imported material will be placed at bottom of all fill areas. 

***   Boulders in these areas consist of a 40% void.  Therefore, a 40% volume in this area (item 4) is subtracted 
from the total cut (item 1).  Depth of the areas average 2ft. 
****  Approximately 10 inches of topsoil will be used to cover the topsoil pile footprint to aid in vegetation 
growth. 

*****  The excess 4,690 cubic yards will be used to provide additional topsoil depth throughout the site. 

 

 

Note in the table above, the hard armored areas consist of an estimated 40% void space.  This 

space is accounted for in Item 7 and is subtracted from the total cut in Item 1.   The volume 

of the topsoil pile is added back in which gives an excess of 4,690 cubic yards of material.  

This additional material will be spread throughout the site to increase the depth 

(approximately 1 ½ inches) of the planting medium.  Also note that only 7,000 cubic yards is 

utilized in the reclamation of the mine site when Table 500-1 showed a volume of 7,862 

cubic.  Approximately 862 cubic yards will be utilized at the topsoil pile site to enhance the 

growth medium in this area. Depth of topsoil in this area will be approximately 10 inches.  

 

Upon completion of backfilling and grading and topsoil placement, the entire area will be 

pocked to minimize (or eliminate) erosion and sediment transport from the reclamation site.  

Pocks will be constructed on slopes of 4:1 or greater using the bucket of a track-hoe or 

similar machinery to an approximately size of 3.0’ diameter x 1.5' deep.  Slopes flatter than 
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4:1 will be roughened using a harrow or similar implement.  Reclamation of the soil 

placement area will be conducted as outlined in R645-301-200. 

 

R645-301-553.100 Disturbed Areas  
At time of mine closure, an additional disturbed area will be delineated along the Emery 

County Road #306 and SR 31 and end at the Huntington Plant raw water.  An area (250’ 

x 250’) will be set aside for the unlikely event that the mine water discharge does not 

meet water quality standards and must be treated.  In this case, PacifiCorp will construct 

a facility to treat the water to comply with set water quality standards in order to 

discharge into Huntington Creek.  If this facility is constructed, a reclamation bond will 

be established to cover the cost for reclamation.  

 

As for the reclamation of the mine site disturbed areas, Generally, all slopes are on 

planned for a 2:1 or less grade.  All slopes will be constructed to achieve a minimum 

long-term safety factor of 1.3 and will prevent unstable slopes.  The two highwalls 

vertical rock outcrop exposed created by the initial portal development will be completely 

eliminated to meet approximate original contour provisions.  All slopes will be 

compatible with the postmining land use of the area and will provide adequate drainage. 

 

Since the subdrainage areas in the reclaimed area are ephemeral and rarely receive flow, 

the drainage systems through the site will be armored with rock but not designed as a 

riprapped channel.  Final surface configuration (Map 500-5) will channel any drainage 

that may occur from the undisturbed area through the reclaimed armored channels.  

Drainage will then be conveyed to road culverts (refer to Figure R645-301-500c for 

location) to direct flow beneath the EC#306 (see R645-301-542.600, Roads).  Culvert 

outlets will extend beyond the south side of EC#306.  Runoff will then flow overland 

through the buffer area for an average of approximately 50 feet before contacting Rilda 

Creek.  Silt fences or other approve sediment control will be placed so that the disturbed 

runoff will be treated prior to entering the Rilda Creek.  After two years of vegetation 

growth, these structures will be removed.  

 

R645-301-553.130 Slope Stability Analysis 
With the soil conditions, slope, and aspect being similar to that of the Des Bee Dove 

Mine site, the recommendations made by RB&G Engineering (refer to Des Bee Dove 

Mine, Appendix XIV, Phase 1 Reclamation, Engineering Section, Appendix C) for  slope 

stability will be used for the Rilda Canyon Portal Facility reclamation.  Their analysis 

assumed strength parameters for foundation fills and embankment fills.  It was assumed 

that the foundation soils consisted of loose to medium dense granular fill extending to a 

depth of at least 10 feet below the existing level surface.  A friction angle of 32o with 

zero cohesion was conservatively assumed for this material.  All reclaimed slopes should 

be equal to or less than 2 horizontal and 1 vertical. 

 

Based upon the results of their analysis and experience in the compaction of similar 

material in the Phase 1 and Phase 2 Des Bee Dove Mine reclamation project, slope 

stability can achieve at least a 1.3 safety factor by compacting lifts not exceeding 1 foot 

in thickness a minimum of four passes with a rubber-tired dozer or sheepsfoot.  The 
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Geotechnical Study by AMEC Earth and Environmental Inc. (Volume 11 Appendix 

Volume - Engineering: Appendix F) concurs with RB&G recommendations.  However, 

their recommendations use only two passes of construction, spreading, or hauling 

equipment. 

 

No slope failures have occurred at the Des Bee Dove reclaimed site since completion in 

2003. 

 

The forest trail which was constructed in association to the mine facilities will left in 

place so that recreationalist can park at the existing trailhead below the cattle guard on 

the Emery County Road #306 

 

As a final step in reclamation of the Rilda Canyon portal facilities, the entire reclaimed 

area will be seeded and hydromulched as outlined in the Biology Section. 

 

R645-301-560 PERFORMANCE STANDARDS 

 

Coal mining and reclamation operations will be conducted in accordance with the approved 

permit and requirements of R645-301-510 through R645-301-553. 
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Note:  The Deer Creek Mine ceased production in January 2015.  The southern portion of 

the mine was separated (by the construction of the 3rd North cross-cut 138 seals) from the 

Mill Fork Area and the portals at the Deer Creek canyon facility and the ventilation portals 

at the 9th East breakouts were sealed and backfilled in April 2015.  The only active portion 

of the Deer Creek Mine is accessed through the Left Fork portals and Rilda Canyon Portal 

Facilities.  Ventilation and water pumping activities are the only operations occurring in the 

North Rilda and Mill Fork areas of the underground mine. The 1st Right Fan was taken off-

line in March 2015.  The Left Fork fan is the only operating fan for the Deer Creek Mine.  

All information pertaining to the operations of the mine, coal recovery, mining methods, and 

subsidence control have been retained for a historic reference. 

 

 

R645-301-710 INTRODUCTION 

 

This application provides a detailed description of the hydrology, including groundwater and 

surface water quality and quantity, of the land within the permit and surrounding adjacent area 

(refer to Introduction: Figure 1, 2, and 3 of this Volume). 

 

Since 1989 detailed data on the hydrology of the land within the permit and surrounding adjacent 

area have been collected, compiled and analyzed by PacifiCorp and several governmental 

agencies.  Information collected by PacifiCorp is the result of exploratory drilling, field 

investigations, geologic mapping, aerial photography, spring surveys, groundwater tests, 

monitoring of numerous wells and stream stations, climatological monitoring, and investigations 

by independent consultants.  The data collection program is part of a complete Hydrologic 

Monitoring Program which has been approved by the State of Utah, Division of Oil, Gas and 

Mining (DOGM) and the Office of Surface Mining (OSM).  All data collected have been and will 

continue to be submitted to OSM, DOGM, United States Forest Service (USFS), and the Bureau 

of Land Management (BLM) each year in the annual Hydrologic Monitoring reports. 

 

PacifiCorp has a policy of close cooperation with many agencies and has invited, encouraged, and 

permitted numerous agencies to conduct investigations and experiments within the permit and 

adjacent areas.  The resulting information produced by these investigations is quite extensive and 

has been utilized throughout this application. 

 

R645-301-711 General Requirements 

    

711.100 Existing hydrologic resources as given under R645-301-720 

711.200 Proposed operations and potential impacts to the hydrologic balance as given 

under R645-301-730 

711.300 The methods and calculations utilized to achieve compliance with hydrologic 

design criteria and plans given under R645-301-740 

711.400 Applicable hydrologic performance standards as given under R645-301-750 
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711.500 Reclamation activities as given under R645-301-750 

 

R645-301-712 Certification 

 

All cross sections, maps, and plans required by R645-301-722 as appropriate and R645-301-

731.700 will be prepared and certified according to R645-301-512. 

 

R645-301-713 Inspection 

 

Impoundments associated with the current Deer Creek Mine facilities including the Rilda Canyon 

Portal Facilities will be inspected as described under R645-301-514.300 of the Utah Coal Rules. 

 

R645-301-720 ENVIRONMENTAL DESCRIPTION 

 

R645-301-721 General Requirements 

 

The existing pre-mining hydrologic resource of the East Mountain property is subdivided into 

the following sections: 

 

A. EXISTING GROUNDWATER RESOURCES 

 

1. Permit Area and Adjacent Area Groundwater Hydrology 

2. Permit and Adjacent Area Geology 

3. Permit and Adjacent Area Groundwater Characteristics 

4. Springs and Seeps  

5. Groundwater Quality 

6. Mine Dewatering  

7. Groundwater Rights and Users 

8. North Emery Water Users Special Service District (NEWUSSD) Rilda Canyon 

Springs 

 

B. EXISTING SURFACE RESOURCES 

 

1. Permit and Adjacent Area Surface Water Hydrology 

2. Surface Water Quality 

3. Soil Loss and Sediment Yield 

 

A. EXISTING GROUNDWATER RESOURCES 
 

1. PERMIT AND ADJACENT AREA GROUNDWATER HYDROLOGY 

 

The characteristics and usefulness of a groundwater resource are dependent 

upon the geology of the water-bearing strata and on the geology and hydrology 
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of the recharge area.  Groundwater movement and storage characteristics are 

dependent on the characteristics of the substratum.  To facilitate an 

understanding of groundwater of the East Mountain property including the 

North Rilda Area, a discussion of pertinent regional geologic features is 

presented below. 

 

2. PERMIT AND ADJACENT AREA GEOLOGY 

 

The East Mountain property is located in the central portion of the Wasatch 

Plateau Coal Field in Emery County, Utah.  Generally, this area is a flat-topped 

mesa surrounded by heavily vegetated slopes which extend to precipitous cliffs 

dropping steeply to the valley below.  Relief of up to 2,500 feet is measured 

from the Castle Valley lowland to the plateau above.  The following discussion 

summarizes the structural geology and stratigraphy of the permit and adjacent 

areas located within the East Mountain property. 

 

Strata in the East Mountain permit and adjacent areas are gently down-folded 

in the area of the Straight Canyon Syncline which is present in the central 

portion of the East Mountain (see Volume 8 - Geologic Section of the Deer 

Creek MRP).  The bearing of the Straight Canyon Syncline is approximately 

N30OE and the structure plunges to the southwest.  Dips in the syncline range 

from two to six degrees with the north limb dipping the steepest. 

 

In the area south of the Straight Canyon Syncline the coal seam dips gently in 

a northwest direction toward the syncline; however, to the northwest of the 

Straight Canyon Syncline both the Hiawatha and Blind Canyon seams dip in a 

southeast direction at three to five degrees. 

 

The strata within the property have been offset by a series of north-south 

trending normal fault zones.  Generally, the faults are nearly vertical and do not 

have significant amounts of fault gouge or drag associated with them.  One of 

the major faults present in the region, the Pleasant Valley Fault, has been 

intersected in both the Deer Creek and Cottonwood/Wilberg mines. 

 

The Pleasant Valley Fault consists of two parallel faults about 150 feet apart.  

The fault’s total displacement (where it was intersected in the Deer Creek Mine) 

to the north is 150 feet with its down thrown side on the east.  The displacement 

diminishes to less than one foot where it was intersected in the Wilberg Mine 

near the south end of the property. 

 

Another north-south trending fault, the Deer Creek Fault, is present to the east 

of the Pleasant Valley Fault.  It limits the eastward development of the 

Wilberg/Cottonwood and Deer Creek mines.  The displacement of the Deer 

Creek Fault ranges from 100 to 170 feet with the east block being down thrown. 
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A northeast-southwest trending fault system, the Roans Canyon Graben, is 

present along the axis of the Straight Canyon Syncline.  The system contains up 

to six normal faults having displacements ranging from a few feet to over 150 

feet.  Coal deposits present to the north of the fault have been accessed through 

rock tunnels driven from the 3rd North section of the Deer Creek Mine. 

 

The rock formations exposed in the East Mountain area range from Upper 

Cretaceous to Tertiary in age (see Volume 8 - Geologic Section of the Deer 

Creek MRP).  The formations, in ascending order, are the Masuk Shale member 

of the Mancos Shale, Star Point Sandstone, Blackhawk, Castlegate Sandstone, 

Upper Price River, North Horn, and Flagstaff Limestone.  The coal deposits are 

restricted to the lower portion of the Blackhawk Formation. 

 

The Masuk Shale is the upper member of the Mancos Shale and consists of light 

to medium gray marine mudstones.  Usually this formation weathers readily, 

forming slopes which are often covered by debris.  It is generally devoid of 

water. 

 

Overlying and intertonguing with the Masuk Shale is the Star Point Sandstone.  

In the East Mountain area the Star Point Sandstone consists of three or more 

massive cliff-forming sandstones totaling about 400 feet in thickness.  

Generally, the sandstones are fine to medium-grained and moderately well-

sorted.  The upper contact of the Star Point Sandstone is usually quite abrupt 

and readily identifiable on the outcrop.  Even though the Star Point Sandstone 

formation exists throughout the entire East Mountain property, the low 

permeability and lack of recharge (i.e., very little outcrop exposure and limited 

vertical groundwater migration caused by the mudstone layers of the North 

Horn and Blackhawk formations) limit its usefulness as a water producing 

aquifer.  Locally, the Star Point Sandstone exhibits aquifer characteristics.  

These are isolated occurrences where regional faults have created secondary 

permeability and have been intersected by major canyons with perennial 

streams.  An example is Little Bear spring located in Huntington Canyon. 

 

The Blackhawk Formation consists of alternating mudstones, siltstones, 

sandstones, and coal.  Although coal is generally found throughout the 

Blackhawk Formation, the economic seams are restricted to the lower 150 feet 

of the formation. The sandstones contained within the Blackhawk Formation 

are fluvial and increase in number in the upper portions of the formation.  Many 

of the tabular sandstone channels form local perched water tables.  The total 

thickness of the Blackhawk Formation in the East Mountain area is about 750 

feet. 
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The Castlegate Sandstone, the lower member of the Price River Formation, 

generally caps the escarpment which surrounds the eastern limit of the property.  

The Castlegate Sandstone consists of about 250 feet of coarse-grained, light 

gray, fluvial sandstones; pebble conglomerates; and subordinate zones of 

mudstones. 

 

The Upper Price River Formation, which overlies the Castlegate Sandstone 

member, is about 350 feet thick and forms slopes which extend upward from 

the Castlegate escarpment.  Although some mudstones are present, fine-

grained, poorly sorted sandstones dominate the Upper Price River Formation. 

 

The North Horn Formation is the youngest formation exposed in the North 

Rilda Area and is about 200 to 250 feet thick.  Mudstones dominate the rock 

types present and are generally gray to light brown in color.  Localized, 

lenticular sandstone channels are present throughout the formation.  The 

sandstone beds are more common near the upper and lower contacts of the 

formation. 

 

The Flagstaff Limestone Formation overlies the North Horn Formation and 

consists of white to light gray lacustrine limestone.  An erosional remnant of 

100 to 150 feet of this formation remains, forming a cap on the highest plateaus 

to the west and south of the North Rilda Area. 

 

3. PERMIT AND ADJACENT AREA GROUNDWATER 

CHARACTERISTICS 

 

Waters entering the groundwater system are mostly from snow melt.  The 

amount of water which enters the groundwater system is highly variable from 

one site to another.  The low surface relief on the top of East Mountain to the 

south of the North Rilda Area encourages the infiltration of melting snow.  

Conversely, in the North Rilda Area where steep slopes are common, 

infiltration is limited.  All of the geologic formations which are exposed in the 

area have relatively low permeability which further reduces the amount of water 

entering the groundwater system.  Probably less than five percent of the annual 

precipitation recharges the groundwater supply (Price and Arnow, 1974; U. S. 

Geological Survey, 1979). 

 

Geology controls the movement of groundwater.  Because of the low 

permeability of the consolidated sedimentary rocks in the East Mountain area, 

groundwater movement is primarily "through fractures, through openings 

between beds, and, in the case of the Flagstaff Limestone, through solution 

openings" (Danielson et al., 1981, p. 25). 
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The majority of the groundwater which infiltrates the Flagstaff Limestone flows 

down vertical fractures which intersect sandstone channel systems in the North 

Horn Formation.  The majority of the groundwater reaching this point intersects 

the surface in springs located in the North Horn Formation.  Very little recharge 

intersects the upper Price River Formation and Castlegate Sandstones; 

consequently, they are not water saturated where intersected in the numerous 

drill holes penetrating those units.  Due to the topographic configuration of the 

North Rilda Area, recharge is limited and only two springs and two seeps were 

located during spring and seep surveys. Data have been collected from 

numerous coal exploration drill holes, from within the mine workings, from 

surface drainages, and from the springs in the area.  The data have identified 

two separate isolated aquifer systems on the East Mountain property; the first 

is localized perched water zones in the North Horn Formation, and the second 

is a combination of localized perched water tables in the Blackhawk Formation 

and the Star Point Sandstone which exhibits some limited potential as a regional 

aquifer.  Stratigraphy is the main controlling factor restricting groundwater 

movement and development of regional and perched aquifer systems within the 

East Mountain property.  A complete description of the various formations and 

how they influence the groundwater systems is located in Volume 9 - 

Hydrologic Section: Regional Groundwater Characteristics. A secondary 

factor controlling existence and movement of groundwater in North Rilda Area 

is topographic configuration (incised canyons) of the area. To document the 

geologic and hydrologic characteristics of the North Rilda Area, a total of 

twenty three surface exploration holes have been completed, including a series 

of holes in the Right Fork of Rilda Canyon in the area of the proposed mainline 

development crossing of the Right Fork.  Due to the limited surface area for 

infiltration, topographic configuration of the area (incised canyons), and 

outcropping of the Star Point Sandstone Formation around the entire North 

Rilda Ridge, the Star Point appears to be unsaturated within the North Rilda 

Area.  The following table documents the holes completed, total depth, amount 

of non-sandstone lithology directly below the Hiawatha seam, amount of Star 

Point Sandstone penetrated and the hydrologic data. 
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NORTH RILDA SURFACE EXPLORATION DATA 

Drill 

Hole # 

Total 
Depth 
(feet) 

Total Depth 
(below base of Hiawatha 

Seam) 
(feet) 

Non-Sandstone 
Lithology 

Below Hiawatha Seam 
(feet) 

Star Point 
Sandstone 
Penetrated 

(feet) 

Hydrologic Data 

EM-47 300 114.9 4.9 119.8 
Est. @ 5 GPM 

from the Colluvial/Alluvial 
deposits 

EM-48 1860 160.0  160 No Measureable Quantities 

EM-49 1680 102.4  102.4 No Measureable Quantities 

EM-50 1680 81.6 6.6 88.2 No Measureable Quantities 

EM-51 1660 83.4 1.4 84.8 No Measureable Quantities 

EM-52 1560 68.1 2.1 70.2 No Measureable Quantities 

EM-53 716 7.7  7.7 Dry 

EM-55 1680 63.9 2.9 66.8 No Measureable Quantities 

EM-
56C 

422 29.9 26.4 29.9 
Est. @ 15 GPM 

from the Colluvial/Alluvial 
deposits 

EM-105 1620 84.9 0.9 85.8 No Measureable Quantities 

EM-107 767 8.5  8.5 Dry 

EM-153 796 12.1 1.0 13.1 Dry 

EM-154 795 15.6 1.1 16.7 Dry 

EM-155 716 14.5  14.5 Dry 

EM-156 755 13.1  13.1 Dry 

EM-157 436 17.0 4.6 21.6 Dry 

EM-158 226 13.8 9.2 23.0 
Est. @ 5 GPM 

from the Colluvial/Alluvial 
deposits 

EM-159 227    
Est. @ 5 GPM 

from the Colluvial/Alluvial 
deposits 

EM-160 257 5.7 1.1 4.6 
Est. @ 5 GPM 

from the Colluvial/Alluvial 
deposits 

EM-161 287 6.4  6.4 
Est. @ 2 GPM 

from the Colluvial/Alluvial 
deposits 

EM-162 307 7.6 0.6 7.0 
Est. @ 2 GPM 

from the Colluvial/Alluvial 
deposits 

EM-163 327 9.6 3.4 6.2 
Est. @ 2 GPM 

from the Colluvial/Alluvial 
deposits 

EM-164 366 17.1 1.2 15.9 
Est. @ 2 GPM 

from the Colluvial/Alluvial 
deposits 

 

 

 Structural Hydrologic Features 

 

Structural features, such as the Roans Canyon Fault Graben, the Straight 

Canyon Syncline, and the Deer Creek Fault, had an influence on the hydrologic 

regime south of the North Rilda Area within the East Mountain adjacent area 

(detailed in Volume 9 - Hydrologic Section).  Geology of the North Rilda Area 

is less complex than that of the central portion of the East Mountain property 

(see Volume 8 - Geology Section).  A fault system referred to as the Mill Fork 

Canyon Graben is projected to intersect the western portion of Federal Coal 

Lease U-06039 (refer to Volume 9 map HM-9).  The Mill Fork Canyon Graben 

was intersected and crossed to the north of the North Rilda Area mine extension 

in the Beaver Creek No. 4 Mine and consisted of series of faults with a total 
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displacement of approximately thirty (30) feet.  Beaver Creek No. 4 Mine was 

a relatively dry mine with only few isolated roof drippers associated with the 

Mill Fork Fault system. PacifiCorp has conducted extensive exploration 

programs to delineate the Mill Fork Graben including a series of close spaced 

drill holes in the Right Fork of Rilda Canyon.  Drilling was conducted on 

approximately 250 foot centers across the projected Mill Fork Graben from 

previously completed drill holes EM-158 and EM-56.  No structural 

discontinuities were identified during drilling.  Groundwater encountered 

during drilling was restricted to minor quantities from the alluvium/colluvial 

fill (estimated at 2 - 5 GPM) near the alluvial/bedrock interface.  Based on the 

results of the 1997 surface exploration conducted in the Right Fork of Rilda 

Canyon, a meeting was held in October 1997 with DOGM, USFS, and BLM to 

discuss the re-location of the 4/5th North intersection to maximize the 

overburden in the Right Fork stream crossing.  The 5th North Mains were re-

located approximately 800 feet west of the original projection, increasing the 

overburden from 120 to approximately 200 feet.  In reviewing the exploration 

data and in-mine information from the development of the 5th North Mains, it 

appears that the eastern fault of the Mill Fork Graben diminishes to the south 

from where it was intercepted in the Beaver Creek No. 4 Mine located north of 

Mill Fork Canyon (refer to Volume 9 map HM-9).  Deer Creek mine workings 

have intercepted a small fault of 7' displacement, down on the west side in the 

Mill Fork Access mains at XC-29, followed by a very small displacement (<1') 

fault, upthrown on the west side.  This small fault Agraben,@ though not in line 

with the projected fault zone, is almost surely related to it.  This fault zone does 

not appear in any surface outcrops.  No groundwater was associated with either 

fault. If mining intersects faulting related to the Mill Fork Graben during 

development, permanent seals will be installed to control groundwater if 

present. 

 

Alluvial Aquifers 

 

Utah regulations require that the presence of alluvial valley floors in or adjacent 

to the mine project area be identified.  The regulations define an alluvial valley 

floor as "unconsolidated stream-laid deposits holding streams with water 

availability sufficient for sub-irrigation or flood irrigation agricultural activities 

but does not include upland areas which are generally overlain by a thin veneer 

of colluvial deposits composed chiefly of debris from sheet erosion, deposits 

formed by unconcentrated runoff or slope wash together with talus, or other 

mass-movement accumulations, and wind blown deposits".  The drainage 

systems of the North Rilda Areas are examples of colluvial deposits, consisting 

of alluvium in part and containing angular rock fragments, talus, cliff debris, 

and material from avalanches.  Even though these deposits are defined as 

colluvial/alluvial, mining below the stream segments in the North Rilda Area 

will be restricted to first mining only (refer to Volume 9 maps HM-9, HM-10, 
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and Engineering Section, R645-301-500, of this document for mine plan 

layouts and subsidence impacts).  Alluvial deposits in and adjacent to the North 

Rilda permit area have been mapped and reported in Doelling's "Wasatch 

Plateau Coal Fields@ (1972).  The report indicated that alluvia in the area are 

found solely along Huntington Creek below the Rilda Canyon confluence in the 

Huntington drainage system.  A complete description of the alluvial aquifers is 

outlined in Volume 9 - Hydrologic Section.  Additional studies conducted by 

PacifiCorp documented the characteristics of colluvial/alluvial deposits in Rilda 

Canyon within the proposed disturbed area (refer to geotechnical study, 

Volume 11 Appendix Volume - Engineering: Appendix F. 

 

4. SPRINGS AND SEEPS 

   

The 1979 water reconnaissance program of East Mountain Springs was initiated 

with an aerial survey of East Mountain properties via helicopter.  During the 

survey, the locations of 102 possible springs were plotted on aerial photographs.  

Subsequent field work confirmed the locations of forty-eight (48) springs 

producing measurable amounts of water.  The remaining sightings proved to be 

minor seeps, dry or runoff from other springs.  Between 1979, the time 

PacifiCorp began monitoring springs on East Mountain, and 1991, additional 

field reconnaissance projects  increased the number of springs from less than 

fifty (50) to nearly eighty (80).  Each spring site on East Mountain has been 

studied to determine the geologic circumstances that cause the springs to occur.  

The mode of occurrence for each spring has been tabulated on the "Springs 

Geologic Conditions Inventory" sheets located in the annual Hydrologic 

Monitoring reports (refer to Volume 9 - Hydrologic Support Information).   The 

springs on East Mountain originate in several different ways (see Volume 9 - 

Hydrologic Section or Annual Hydrologic Monitoring Reports); however, 

many springs share the same mode of occurrence and, in some cases, are 

related. 

 

The most frequent occurrences of springs are those located about 150 to 350 

feet below the top of the North Horn Formation (see Volume 9 - Hydrologic 

Section: Figure HF-6).  The drill hole data show a predominance of fluvial 

siltstone and sandstone at that stratigraphic interval.  These sedimentary rocks 

represent many isolated fluvial systems which are water-bearing.  The springs 

are formed where the fluvial channels intersect the land surface.  Because the 

fluvial channels within this zone are generally not interconnected, the springs 

are not interrelated but share the same mode of occurrence. 

 

Numerous springs located in the lower portion of the North Horn Formation 

occur when water flowing through fluvial sandstones, which are underlain by a 

thin zone of impervious mudstone at the base of the North Horn Formation, 

intersect the land surface.  The surface drill hole data indicate that impervious 
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mudstone units occur at the upper and lower portion of the North Horn 

Formation.  Even though these individual mudstone layers are discontinuous, 

the occurrence of this type of strata exists throughout the East Mountain 

Property.  As part of Volume 9 - Hydrologic Support Information, logs of 

representative holes from the East Mountain exploration programs are included 

to document the occurrence of this type of strata (additional drill hole data are 

located at PacifiCorp's Salt Lake or Huntington offices).  The springs related to 

this mode of occurrence are not generally interrelated because they are fed by 

waters flowing through isolated fluvial channel sandstones and siltstones. 

 

Several springs are located along the Roans Canyon Fault Graben.  Generally, 

the springs are located within the North Horn Formation along the fault zone.  

Few springs are located in the area below the base of the North Horn Formation 

below where the impervious mudstone is located; supporting the fact that water 

percolating down a fracture or fault is stopped from further downward travel 

when it reaches the impervious clay zone which forms a seal along the fracture.  

Many of the largest springs on East Mountain are located along this fault 

system. Because the fault system is located along the trough of the Straight 

Canyon Syncline, water from both the north and the south flows toward the 

fault where it is allowed to migrate to the land surface.   The springs located 

along this fault zone are generally interrelated. 

 

A few springs are located within both the Flagstaff and Price River formations; 

however, their occurrence is insignificant in comparison to springs located in 

the North Horn Formation.Generally springs with discharges exceeding 50 gpm 

are associated with faulting where permeability has been increased by 

fracturing.  The discharge of the springs varies directly with the amount of 

precipitation and also varies seasonally. Discharge is greatest during the snow 

melt period, normally from late April through the month of June.  Following 

periods of groundwater recharge the discharge recedes fairly rapidly at first, 

then gradually, indicating a double porosity effect.  At the end of the water year 

the remaining discharge is only twenty to thirty percent (20-30%) of the peak 

discharge.  Annual variations and historical comparisons are depicted in the 

annual Hydrologic Monitoring reports. During reconnaissance surveys of the 

North Rilda Area, only two springs were located within the extended mining 

area, spring 80-50 in Section 29 and the Rilda Canyon Springs located in 

Section 28.  In addition to the springs, two minor seeps were located within the 

extended mining area, one along the trace of the Mill Fork Canyon fault, and 

the second seep is located at the formational contact between the 

Blackhawk/Star Point Sandstone (refer to Volume 9 - Hydrologic Section). 

 

5. GROUNDWATER QUALITY 
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Groundwater chemical quality is very good in strata above the Mancos Shale.  

The USGS reports a range in dissolved solids from 50 to 750 mg/l for samples 

from 140 springs in the region issuing from the Star Point Sandstone and 

overlying formations (Danielson et al., 1981).  Danielson et al. (1981) 

identified the regional trends of decreasing water quality from north to south 

and west to east across the Wasatch Plateau.  Waters percolating through the 

underlying Mancos Shale quickly deteriorate, with total dissolved solids 

concentrations frequently exceeding 3000 mg/l. 

 

Additional studies by PacifiCorp have confirmed the primary findings of the 

USGS concerning regional trends in quality.  Originally, decreasing quality 

from north to south was believed to depict the groundwater flow direction, and 

the quality decreased as a function of the time it traveled through the strata. 

The time travel component is probably an important factor.  In 1985 a surface 

exploration program identified the existence of an area of residual heat from 

an ancient burn on the outcrop throughout the southern portion of East 

Mountain.  The high temperature was also explored within the mine and a 

portion of reserves were lost because of the situation.  It is now theorized that 

the high temperature water dissolved the mineral constituents of the 

formations, thereby altering the water chemistry.  The quality also decreases 

vertically because of the influence of marine sediments along with the trend of 

decreasing quality from north to south. 

 

An examination of Figure HF-7 (refer to Volume 9 - Hydrologic Section of the 

Deer Creek Mine MRP) indicates that a relationship exists between elevation 

and the total dissolved solids concentration of the springs and the surface 

streams.  A distinct relationship exists with respect to surface and water 

emanating from the springs.  The data indicate that concentrations of dissolved 

materials increase with diminishing elevation for both surface streams and 

springs.  The change in quality is a function of the differences in the chemical 

character of geologic formations which outcrop at different elevations (see 

Table HT-2 for East Mountain springs water quality, refer to Volume 9 - 

Hydrologic Section  of the Deer Creek Mine MRP). 

 

To more closely identify springs which are related, water samples are analyzed 

to determine the percentage of cations and anions in solution.  These 

percentages have been graphically represented as cation-anion diagrams in the 

annual Hydrologic Monitoring reports.  The purpose of the diagrams is to 

identify groups of related springs by water chemistry.  The diagrams clearly 

show the similarity of water quality of springs originating in the same geologic 

formation. To better visualize this concept, the cation-anion diagrams are 

presented by the geologic formation in which they originate.  A general pattern 

for the Flagstaff Limestone and Price River formations can be recognized for 

each year in which the cation/anions were analyzed.  A consistent pattern for 
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the North Horn Formation is less obvious due to the complex geology of the 

formation itself.  One aspect the cation-anion diagrams demonstrate is that, 

even though the quality varies slightly from individual sites as well as from 

different formations, seasonal variations do not exist. 

 

PacifiCorp began in-mine water quality monitoring in 1977 with the collection 

of numerous samples throughout the extent of the mine workings.  The quality 

has remained relatively constant (refer to Volume 9 - Hydrologic Section of 

the Deer Creek Mine MRP, Maps HM-2 and HM-3).  As with the springs, 

quality varies from individual sites, but quality from the individual sites 

remains constant versus time (refer to Volume 9 - Hydrologic Section of the 

Deer Creek Mine MRP Figure HF-8).  The overall quality collected from each 

mine is shown in Volume 9 - Hydrologic Section of the Deer Creek Mine MRP 

Table HT-3. 

 

The predominant dissolved chemical constituents of the groundwater from 

both surface springs and samples collected in the mine are calcium, 

bicarbonate, magnesium, and sulfate.  Concentrations of magnesium are 

normally about one-half the concentration of calcium.  Sulfate concentrations 

are typically higher in water from springs issuing from the Starpoint-

Blackhawk aquifer zone or confined aquifers intersected by mine workings.  

As mentioned early, water quality degrades from the north to the south and 

also vertically. 

 

6. MINE DEWATERING 

 

Water encountered within the Deer Creek mine has generally been confined to 

the perched aquifer systems and fractures and faults associated with the 

Blackhawk Formation.  Water enters the mines through various avenues 

including roof drippers from overlying fluvial sandstone channels, bolt holes, 

tension cracks in the overlying strata, longwall caved areas, and where 

fractures or faults have been intersected by the mine workings.   The lower 

Blackhawk/Star Point Sandstone Formation appears to be unsaturated within 

the North Rilda Area.  This is due to the limited surface area for infiltration, 

topographic configuration of the area (incised canyons), and outcropping of 

the Blackhawk and Star Point Sandstone formations around the entire North 

Rilda Ridge. Based on extensive surface exploration data, (refer to PERMIT 

ADJACENT AREA GROUNDWATER CHARACTERISTICS), intercepted 

groundwater in the North Rilda ridge will be limited primarily to perched 

aquifers in the lower Blackhawk Formation.  Mountain Coal's No. 4 Mine 

located to the north of the North Rilda Area with a similar topographic location 

intercepted only minor quantities of groundwater and discharge from the mine 

was not required.  Excess water intercepted in the mine will be was pumped to 

storage areas or discharged from the mine under approved UPDES permits 
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(refer to Volume 9 - Hydrologic Section: Appendix B for UPDES permit 

information).  A complete description of the quality and quantity is reported in 

the Annual Hydrologic Monitoring reports and also in the PHC (Section 728). 

 

 

 

7. GROUNDWATER RIGHTS AND USERS 

 

Nine springs have been developed in Huntington Canyon or its tributaries to 

provide for domestic, industrial, and commercial water needs.  Currently, 

Huntington City utilizes two springs in Huntington Canyon, Big Bear Canyon 

Springs and Little Bear Canyon Springs.  The North Emery Water Users Special 

Service District (NEWUSSD) also utilizes springs in Huntington Canyon to 

provide for domestic and industrial water needs in areas outside of Huntington 

City.  Along with springs in Huntington Canyon, NEWUSSD is currently 

utilizing water from three springs in Rilda Canyon (refer to map HM-1, HM-5 

and HM-8 Volume 9 - Hydrologic Section of the Deer Creek MRP). 

 

8. NORTH EMERY WATER USERS SPECIAL SERVICE DISTRICT (NEWUSSD) 

 

Of concern to PacifiCorp-Fuel Resources is the proximity of mining activities 

in Rilda Canyon to the Rilda Canyon Springs which currently serve as a 

culinary water source to the North Emery Water Users Special Service District 

(NEWUSSD) serving some 410 connections.  Due to the importance of these 

springs, a separate discussion is provided herein describing the nature of 

NEWUSSD's Rilda Canyon Springs and the sources of the waters issuing from 

them.  The structural geologic setting is described, followed by an analysis of 

spring flow quality and quantity. 

 

Although no significant north-south trending faults are known to exist in the 

area of the Rilda Canyon springs, other physical features in the area indicate 

that the major springs issuing from the Star Point Sandstone in the Huntington 

Canyon, and Little Bear Canyon are fault or fracture related (refer to Map HM-6 

[Volume 9 - Hydrologic Section of the Deer Creek MRP] for spring locations).  

A noteworthy feature related to the occurrence of the principal Starpoint springs 

is the location of each spring with regard to a known fault or the location with 

regard to the linear orientation of significant north-south trending side drainage 

channels.  As illustrated on Map HM-6, Little Bear Spring is directly in line 

with the western edge of the graben identified in Beaver Creek Coal Company's 

No. 4 Mine.  The Rilda Canyon Springs lie directly in line with a north-south 

trending side canyon to the south as well as one to the north.  From examination 

of topographic features of the area under a stereoscope, it appears that the linear 

relationship of side drainage channels (or lineament) can be traced through Mill 

Fork Canyon to the north, intersecting the northeast-southwest trending graben 
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(encountered by Beaver Creek Coal) near the northern ridge of Mill Fork 

Canyon.  Two separate geophysical techniques were employed in Rilda Canyon 

to assist interpreting the occurrence and movement of groundwater.  First, Very 

Low Frequency Electromagnetic Analysis (VLFEM) and second, resistivity 

and induced polarization were utilized to verify the existence of fracture zones 

in line with the lineament traced from Rilda into Mill Fork Canyon. 

 

The VLFEM study consisted of two transects in an east-west direction across 

the Rilda Canyon Spring area, one along the road that bypasses the springs to 

the north and one along the road bypassing the springs to the south.  Data from 

the east-west transect are shown on Figure HF-9B (refer to Volume 9 - 

Hydrologic Section of the Deer Creek MRP).  In both transects, a significant 

subsurface anomalous condition was encountered in the vicinity of the springs 

and directly in line with the north and south canyons.  In addition to the 

east-west transect, three north-south transects were conducted in order to 

delineate possible fracture zones parallel to the stream.  Data from the 

north-south transect are illustrated in figures HF-9D through 9E (refer to 

Volume 9 - Hydrologic Section of the Deer Creek MRP) and location of the 

transect are shown on Figure HF-9F (refer to Volume 9 - Hydrologic Section 

of the Deer Creek MRP).  Analysis of the north-south transect shows an 

anomalous area, which might indicate the existence of a fault or fracture in the 

westernmost transect as shown on Figure HF-9C  (refer to Volume 9 - 

Hydrologic Section of the Deer Creek MRP).  This anomalous area was also 

evident on the resistivity-IP survey which will be discussed below.  The two 

transects which were conducted lower in the canyon do not show strong 

evidence of any anomalous areas [see figures HF-9D and 9E (refer to Volume 

9 - Hydrologic Section of the Deer Creek MRP)]. 

 

VLFEM surveys conducted in Rilda Canyon were performed by Hansen Allen 

& Luce (HA&L) of Salt Lake City, Utah.  Survey procedures utilized by HA&L 

consisted of selecting a transmitter station which provides a field approximately 

parallel to the traverse direction (i.e., approximately perpendicular to the 

expected strike of a conductor).   VLFEM transmitter stations are located at 

several points around the globe.  They broadcast at frequencies close to 

20,000 Hz, which is low compared to the normal broadcast band.  Data were 

collected utilizing a hand held instrument manufactured by Corne Geophysical 

Limited on fifty-foot intervals along the transect with two readings collected at 

each location:  1) field strength, and 2) dip angle (in degrees from a horizontal 

plane).  It should be stressed that data collected during VLFEM surveys are 

very sensitive to sharp changes in topography and natural and manmade 

metallic material such as fences, pipelines, etc.  In Rilda Canyon very little 

manmade materials exist except for wire fence which surrounds the NEWUSSD 

spring collection area shown on Figure HF-9B (refer to Volume 9 - Hydrologic 

Section of the Deer Creek MRP).  Pipelines used to collect and transport the 
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spring water in Rilda Canyon are constructed of PVC and are considered to 

have little or no adverse impact on the data that was collected.  It should also 

be stressed that the VLFEM data should only be considered one facet of the 

hydrologic investigation conducted in Rilda Canyon and not the sole source of 

hydrologic interpretation. 

 

PacifiCorp contracted Geowestern to conduct a resistivity and induced 

polarization (I.P.) survey in Rilda and Mill Fork canyons in the summers of 

1989 and 1992  (refer to Volume 9 - Hydrologic Support Information).  The 

intent of the survey was to identify fractures in the strata and the depth of 

alluvium in Rilda Canyon by contrasting areas of Resistivity and I.P. response.  

As with the VLFEM data, resistivity-I.P. assisted in the hydrologic 

interpretation and was utilized to plan the location and depth of wells 

constructed for hydrologic drawdown conducted in November 1990. 

 

Resistivity-I.P. surveys have been utilized for many years to map out subsurface 

occurrences of groundwater or mineralization.  Because groundwater within the 

Wasatch Plateau tends to be concentrated along fractures, Resistivity-I.P. 

surveys can effectively identify fractures, faults included.  Where strata are 

present at depths having highly contrasting resistivity or I.P. response, 

displacement along a fault can be detected by the offset of the depth to the 

contrasting beds.  Where faults are present within a survey area but the strata is 

fairly uniform in resistivity and I.P. response, no displacement will be 

recognized in the data collected but the fault plane itself will most likely be 

easily detected.  The latter scenario is normally the case within the adjacent 

area; therefore, the surveys will identify water-filled fractures and faults but 

will not always differentiate between the two.  Most of the anomalies identified 

will be fractures, and differentiating between faults and fractures requires 

additional geologic data provided by field mapping or published data. 

 

The resistivity-I.P. survey was conducted on nine separate lines, eight in Rilda 

Canyon and one in Mill Fork Canyon (see Map HM-7  [refer to Volume 9 - 

Hydrologic Section of the Deer Creek MRP]).  Three of the lines (longitudinal) 

were along roads in the canyon bottoms in both Rilda and Mill Fork canyons.  

Six lines were transverse, across Rilda Canyon, and were designed to identify 

the depth of alluvial fill in the canyon bottom. 

 

The resistivity survey used the pole-dipole configuration with station intervals 

of fifty (50) feet on longitudinal lines and twenty (20) feet on transverse lines.  

Resistivity and I.P. values were measured at separate intervals of 100, 200, 300, 

and 400 feet on each of the longitudinal lines and 20, 40, 60, and 80 feet on the 

transverse lines.  These separations in data collection allowed the recovery of 

data that revealed conditions up to 400 feet in depth on both the longitudinal 

and transverse lines.  The I.P. survey used the time-domain method and reflects 
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areas where the ground has a greater electrical capacitance, a condition 

normally caused by disseminated sulfides which, on our property, would most 

likely be minor amounts of pyrite along fractures. 

 

Rapid changes in the resistivity or I.P. response of the surveys are almost always 

associated with fractures in a geologic setting and can follow a distinct trend at 

depth which allows the determination of the angle of dip of the fracture.  The 

Resistivity-I.P. survey identified several anomalies indicating fractures and/or 

faults.  The fractures which cause the anomalies dip steeply in a westerly 

direction or are vertical.  The degree of dip associated with each fracture is 

shown on Map HM-7 (refer to Volume 9 - Hydrologic Section of the Deer 

Creek MRP).  Each of the anomalous areas representing fractures was examined 

in the field and on aerial photographs to determine the significance of the 

anomalies.  The geophysical data was then compared with geologic data 

collected in the field and from publicly available reports, making it possible to 

locate a fault graben (Mill Canyon Graben) system trending in a northeast 

direction which cuts across the western portion of our northern reserves (see 

Map HM-7  [refer to Volume 9 - Hydrologic Section of the Deer Creek MRP]).  

The southernmost fault of the graben was intersected in Beaver Creek Coal 

Company's #4 Mine in Mill Fork Canyon and has a displacement of about 

twenty (20) feet down on the northwest side.  Where it crosses the northern end 

of East Mountain, the fault has been mapped to have a displacement of thirty 

(30) feet down on the northwest side.  All other faults in the graben system have 

a relative displacement which is up on the northwest side. 

 

Several anomalies to the southeast of the Mill Fork Canyon Graben were 

identified by the Resistivity-I.P. survey.  No displacement is identified on any 

of them.  The anomalies are on the same geologic trend as areas mined in the 

Beaver Creek Coal Company #4 Mine where no faults exist; therefore, in all 

probability they are water saturated fractures having no vertical displacement. 

 

The transverse lines (R-3 through R-5, and R-7 through R-9) were designed to 

provide data regarding the depth of the alluvium in the canyon bottom.  The 

alluvial/bedrock contact is identifiable on the profiles and provides important 

information on the hydrology of the springs located in the canyon.  The alluvial 

floor is up to seventy (70) feet thick as indicated by resistivity profiles R-3 

through R-5 and drill hole information obtained from P-6 and P-7 (see Figure 

HF-10  [refer to Volume 9 - Hydrologic Section of the Deer Creek MRP]).  

Again, it should be stressed that the resistivity data should only be considered 

one facet of the hydrologic investigation conducted in Rilda Canyon and not 

the sole source of hydrologic interpretation. 

 

Description of NEWUSSD Spring Collection System 
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The NEWUSSD spring system consists of a series of collection lines extending westward up 

Rilda Canyon and southward up a small side drainage as shown on Map HM-8  (refer to 

Volume 9 - Hydrologic Section of the Deer Creek MRP).  The NEWUSSD spring system is 

metered at four locations.  Meter 1 (Side Canyon Spring) is located at the downstream end 

of a collection line which enters Rilda Canyon from the South.  Meter 2 (Side Canyon Spring 

plus South Spring) is located near the bottom of the main east-west trending collection line 

which lies to the south of Rilda Canyon Creek at a point just upstream (west) of the main 

spring collection box.  Meter 2 records combined flows from both the Side Canyon (Meter 1) 

as well as additional inflows which enter the system below Meter 1 known as South Spring.  

Meter 3 (North Spring) records flows for the east-west central collection line which was 

constructed through the central portions of the valley near Rilda Canyon Creek.  Meter 4 

(North Spring) collects data from the north collection line located on the north side of Rilda 

Canyon Creek.  Meter 3 and Meter 4 were combined in 1995 during the Rilda Canyon road 

improvement project. 

 

In addition to the main spring collection lines, there are two flumes in the vicinity which 

monitor flow rates within Rilda Canyon Creek.  The upper flume, RCF-2, is located adjacent 

to the extreme west end of the spring collection system monitored by Meter 4.  Flume RCF-3 

is located in Rilda Canyon Creek adjacent to spring collection Meter 2. 

 

Initially five shallow wells were located in the area surrounding the spring collection system 

to monitor groundwater level fluctuations through time.  The locations of the wells are shown 

on Volume 9 Map HM-9.  Wells 1 through 5 are relatively shallow wells which were 

constructed prior to 1989.   In 1990 two additional large diameter wells were developed, 

(Wells 6 and 7) adjacent to wells P-2 and P-3, respectively, in order to obtain more complete 

groundwater data through aquifer testing.  Wells P-2 and P-3 were abandoned and sealed in 

1995. 

 

Quantity 

 

Through the cooperative efforts of PacifiCorp and NEWUSSD, flow meters were installed 

in September 1990 to isolate individual spring areas for quantity and quality [refer to 

Map HM-8 (Volume 9 - Hydrologic Section of the Deer Creek MRP)].  Flow from Rilda 

Canyon Springs is directly related to the spring runoff (i.e. precipitation received from the 

previous winter).  Spring output ranges from approximately 300 GPM during high runoff to 

approximately 75 GPM during the winter months.  Based on measurements collected prior 

to the time when Meters 3 and Meter 4 were combined, the majority of the flow was from 

Meters 3 and 4, approximately 46% and 49%, respectively (refer to Annual Hydrologic 

Reports for detailed flow information).  The seasonal variation of the monthly average flow 

from all NEWUSSD's Rilda Canyon Springs is shown in the Annual Hydrologic Monitoring 

Reports.  With the installation of the flow meters, individual spring contribution to the total 

flow can be plotted over time. 
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PacifiCorp contracted Hansen, Allen & Luce (HA&L) in 1990 to conduct a hydrologic test 

in Rilda Canyon.  The overall purpose of the hydrologic testing was to determine to the 

degree possible:  1) general hydrologic conditions associated with the NEWUSSD springs, 

including the general direction of groundwater movement; 2) the potential origin of waters 

feeding the NEWUSSD springs; and 3) a determination of general aquifer characteristics, 

including transmissivity.  Earlier reports (April 1983 and March 1984) prepared by Vaughn 

Hansen Associates identified the source of water from the North Spring to originate from 

two general sources.  The earlier report concluded that the source of water originated from a 

north-south trending subsurface anomaly which may be a strike slip fault located 

immediately downstream of the main North Spring area.  The latter, using additional data 

collected, concluded that there also appears to be an east-west trending anomaly which 

intersects the north-south anomaly just north of the North Spring.  Water collected in the 

east-west anomaly from surface and/or fault sources located higher in the canyon may issue 

forth at the North Spring as the water comes in contact with the north-south trending 

anomaly.  It was believed at the onset of the project that the source of water (whether from 

the north-south trending anomaly or from sources farther up the canyon) could be determined 

by pumping strategically placed wells near the sources of water. 

 

Upon initiation of the project PacifiCorp and HA&L met to determine the most efficient 

method of proceeding with the proposed pumping tests.  It was mentioned that because of 

the proximity of Well P-6 to the main spring collection area, pumping Well P-7 might 

produce clearer test results.  Pumping P-6 would have an impact upon the main spring 

collection system; however, any attempts to determine the source of spring water could be 

masked by the influence of the drawdown cone.  That is, by pumping P-6 both sources of 

recharge to the North Spring would be drawn upon, thereby making the attempt at isolation 

more difficult. 

 

Soon after initiation of the project it was decided that the most complete data could be 

obtained by pump testing P-7 because of its location up gradient of the main spring collection 

area.  If P-7 could be pumped sufficiently, the potential source of recharge water feeding the 

North Spring from the alluvial canyon fill west of the spring could be reduced without 

affecting water recharging the springs from the north-south trending anomaly or fault system.  

The level of impact due to pumping P-7 would then be an indicator of the general source of 

water issuing from the NEWUSSD springs. 

 

The purpose of the pump test performed on P-7 was to pump the well to its maximum 

potential for a period of time sufficient to note and record impacts upon the NEWUSSD 

springs or other wells located in the vicinity.  The amount of pumping and the level of impact 

on the local systems was used subsequent to the test to help document the source of water 

discharging into the NEWUSSD spring collection system.  A pump test was run on P-7 

continuously from 4:00 p.m. on November 13 through 12:30 p.m. on November 20, 1990.  

Throughout this period records were kept related to pumping conditions and flow rate 

discharging P-7, water levels in wells P-1 through P-7, and spring flows recorded at 

NEWUSSD spring collection meters 1 through 4.  Well P-3 was dry throughout the test. 
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Aquifer Characteristics 

 

The local groundwater system in the vicinity of the NEWUSSD springs consists of an 

unconfined alluvial valley fill aquifer as well as bedrock and fracture systems.  Resistivity 

data provided by PacifiCorp indicate that the total maximum depth of alluvium ranges from 

50 to 73 feet at the three locations where cross sections were taken.  The locations of the 

resistivity cross sections within Rilda Canyon are shown on Map HM-7 (refer to Volume 9 

- Hydrologic Section).  The width of the unconfined aquifer varies due to the influence of 

side drainages which also feed the area. 

 

Water moving throughout Rilda Canyon appears to originate from at least three sources 

(Vaughn Hansen Associates, 1983, Hydrologic Support Information: Rilda Canyon Pump 

Test and personnel communication with governmental agencies).  The first and most obvious 

source is through the alluvial valley fill, the second is through an east-west trending fracture 

which is believed to lie to the north of the canyon floor, and the third is potentially through 

a north-south trending fracture which bisects the canyon just west of the NEWUSSD spring 

collection system.  Extensive exploration conducted in Rilda and Mill Fork canyons parallel 

to the trend of the fracture systems outlined in earlier reports have failed to identify structural 

features which could contribute to the groundwater system.  More is mentioned about water 

quality from these sources later in this document. 

 

Springs within Rilda Canyon are believed to indicate and verify the locations of changes in 

geologic structure.  Examples of local geologic structures and their impact on hydrology have 

been verified historically through stream and spring flow observations.  The canyon drainage 

west (or above) the interface with the upper contact of the Star Point Sandstone is generally 

a discharging stream section.  When alluvial waters come in contact with the more 

impermeable members of the upper Star Point Sandstone/Mancos Shale interface, they are 

often forced to the surface, creating springs.  Local NEWUSSD springs confirm a recharging 

stream section.  When these more impermeable formations are crossed, the stream once more 

becomes a losing stream until subsurface waters again come in contact with the more 

impermeable members of the Star Point Sandstone and underlying Mancos Shale formations.  

Some sections of the stream within Rilda Canyon gain flow, thereby evidencing the locations 

where subsurface water is forced to the surface by the tighter formations. 

 

Data collected during and following the pump test of P-7 were used to provide estimates of 

local valley fill aquifer characteristics.  For these analyses, data from both pumped Well P-7 

and from observation Well P-6 were used during both the drawdown and recovery portions 

of the test.  Well P-6 was used as an observation well over other local wells because 1) it is 

the closest to the pumped well, 2) it is up gradient from the north-south trending anomaly 

associated with the spring, 3) it showed the most response to pumping, and 4) the data were 

more consistent than other data collected. 
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In order to analyze the data in an acceptable fashion, the data sets were broken into three 

separate portions.  The first data set has been termed the "initial" data set and includes time 

and drawdown data from P-7 for the beginning period of the test where the flow rate was 

recorded to be equal to 8.22 gpm.  The "intermediate" data set includes data subsequent to 

that time when the flow rate was increased to an average value over time of 16.4 gpm.  The 

third data set includes data taken during the "recovery" portion of the test after the pump in 

P-7 was shut off. 

 

Three basic analytical methods--the Cooper-Jacob, Theis, and Neuman methods--were used 

to estimate aquifer transmissivity for the data contained herein.  Each method, along with 

applicable data, is discussed separately in the following sections. 

 

 

 

 

Cooper-Jacob Drawdown and Recovery Analyses 

 

Drawdown MethodsThe Cooper-Jacob straight line method of analysis utilizes a semi-log 

plot for the display and analysis of the data as shown on Figure HF-12 (refer to Volume 9 - 

Hydrologic Section).  The data shown on the plot entitled "PacifiCorp P-7 Initial Data 

Q=8.22 gpm" have three general slopes.  The first few data points are usually ignored in a 

pump test because they reflect initial drawdown anomalies generally due to evacuation of 

the well drill stem or casing.  The next set of data, beginning at two minutes and running 

through 100 minutes, show a good aquifer response and an associated transmissivity of 

approximately 35,650 gpd/ft.  The plot, however, shows that a change in the slope of the data 

occurred at about 100 minutes.  Such a change in grade generally indicates the presence of a 

boundary condition which, in the case of Rilda Canyon, reflects the bedrock of the canyon 

walls.  Generally under such conditions the slope of the curve after the time in which the 

boundary was encountered will double (refer to Figure HF-13, Volume 9 - Hydrologic 

Section).  The slope of the straight line for the latter part of the data shows a transmissivity 

on the order of 21,100 gpd/ft, a forty percent decrease.  Based upon this data it is believed 

that the initial transmissivity of the alluvial valley is on the order of 35,000 gpd/ft for the 

initial period of pumping, during which time the aquifer is unaffected by distant barriers.  

After a barrier influences groundwater hydrology, the transmissivity reduces to the estimated 

21,100 gpd/ft. 

 

Intermediate data provide similar results. The barrier effects discussed occurred within the 

first 100 minutes of pumping, before data was collected for this data set; therefore, the 

majority of the impacts due to the barrier already will have been accounted for although some 

effects should occur due to an increased pumping rate.  With this in mind, the straight line 

Cooper-Jacob analysis produces a transmissivity of 17,550 gpd/ft, as shown in Figure HF-14 

(refer to Volume 9 - Hydrologic Section).  Although slightly less, this value is similar in 

nature and magnitude to that found for the last half of the initial data set. 
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An analysis of the intermediate data was also made by using data collected from P-6 located 

approximately 500 feet to the east of P-7.  The analysis shown in Figure HM-15 (refer to 

Volume 9 - Hydrologic Section) indicates that the long-term transmissivity for this data set 

is in the rage of 23,800 gpd/ft.  Again, this is in the general range of estimates already made 

above. 

 

Recovery Methods - Straight line methods of analysis are also used for well recovery data 

taken after the pump is shut off.  In the case of P-7 the recovery curves are shown as Figures 

HM-16 and HM-17 (refer to Volume 9 - Hydrologic Section).  Immediately after pumping 

ceases in a well, water levels recover at an abnormally high rate in a similar fashion to what 

occurred during the first two minutes of the pumping test as shown in Figure HM-12  (refer 

to Volume 9 - Hydrologic Section).  By taking the next set of data, a straight line can be fit 

to obtain an approximation of long-term transmissivity on the order of 13,700 gpd/ft, as 

shown in Figure HF-16  (refer to Volume 9 - Hydrologic Section).  Although this estimate is 

a little low compared to the estimate given above, it is of the same order of magnitude. 

 

Short-term transmissivity is checked for the recovery data by fitting a straight line through 

the low end of the data.  The transmissivity under short-term pumping is estimated at 

35,900 gpd/ft, which matches very well the 35,650 gpd/ft estimate made by utilizing the 

Cooper-Jacob straight line drawdown analysis discussed above. 

 

Theis Drawdown Analysis 

 

The Theis method of solution utilizes a log-log plot of drawdown versus time as shown on 

Figure HM-18 (refer to Volume 9 - Hydrologic Section).  The solution is achieved by 

matching a well function curve to the data as shown.  It should be noted that the data utilizing 

this method of solution does not readily show the boundary condition which was identified 

by the Cooper-Jacob solution method.  There is a slight curvature of the data at about the 

100-minute time mark as shown on the plot; however, without other methods it is unlikely 

that a boundary condition would have been identified for this data set.  Since the solution 

does not identify a boundary condition, the solution reached is a mix of both short- and 

long-term transmissivities.  An analysis using this approximation method (resulting in an 

average transmissivity) results in an estimate of 28,450 gpd/ft. 

 

A check of the estimate can be made by averaging transmissivities for both the initial 

short-term and intermediate long-term data sets obtained using the Cooper-Jacob method.  

The average of 35,650 and 21,100 gpd/ft is 28,380 gpd/ft, which is within one-half of a 

percent of the estimate given above using the Theis method. 

 

An analysis of the intermediate data shown on Figure HM-19   (refer to Volume 9 - 

Hydrologic Section) shows that the estimated long-term transmissivity using the Theis 

method is on the order of 17,900 gpd/ft, which can be compared to the 17,550 gpd/ft estimate 

made using the Cooper-Jacob method.  The estimates indicated are within two percent of 

each other, again showing good correlation. 
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Neuman Drawdown Analysis 

 

The third method of analysis is based upon unconfined aquifer solutions as determined by 

Neuman.  His analysis utilizes two basic curve types.  The "Type A" curve is characteristic 

of that shown on Figures HM-20 and HM-21 (refer to Volume 9 - Hydrologic Section) where 

the curve is a power curve asymptotic to the horizontal line.  "Type B" curves bend in the 

opposite direction, i.e., they start relatively flat and turn upward as one moves to the right on 

the plot.  Slight trends toward both the "Type A" and "Type B" curves can be seen on 

Figure HM-20  (refer to Volume 9 - Hydrologic Section).  A "Type A" curve could be fit to 

the data between times 1 and 30, and a "Type B" curve could be fit to the data between 

times 30 and 1000; however, because the data is influenced by the presence of a boundary 

condition (as discussed above) and because the Neuman solution does not identify boundary 

conditions in its methodology, such an analysis would provide inaccurate results.  As a 

compromise, an average solution is attempted by analyzing the data based upon the complete 

data set wherein an estimate of 13,150 gpd/ft is obtained.  Although lower than some of the 

earlier estimates made, this estimate again has the same relative order of magnitude. 

 

The intermediate data set was also analyzed using the Neuman approach as shown in 

Figure HM-21 (refer to Volume 9 - Hydrologic Section).  From the data it is seen that this 

solution predicts a low value of transmissivity.  It is believed that the other predictions of 

transmissivity given above are more accurate and reliable than this estimate because of the 

reasons discussed in the previous paragraph. 

 

Aquifer transmissivities as determined by the methods listed above range from a low of 

6,100 gpd/ft to a high of 35,900 gpd/ft.  As a summary of values determined, the following 

table is provided.  The table contains a column identified as "Credibility of Results" which 

is intended to be a guide to the numbers given.  A high credibility rating indicates that the 

method basically accounts for conditions believed to exist within Rilda Canyon.  A medium 

credibility indicates that the numbers are within the range expected but that the solution may 

not be as accurate as another method.  A low credibility indicates that, for these conditions, 

the solution does not appear to fully account for identified field conditions.  As outlined in 

the table, it is believed that long-term transmissivities are on the order of 20,000 gpd/ft and 

short-term transmissivities are on the order of 35,000 gpd/ft.  The variation in results appears 

to be due to boundary effects created by the canyon walls.  If used for further analyses, the 

short-term transmissivity estimates should govern. 

 
 
SUMMARY OF CALCULATED TRANSMISSIVITIES 

 
Analysis 

Used 

 
Data 

Type 

 
Well Data 

Used 

 
Estimated 

Transmissivity 

(gpd/ft) 

 
Credibility of Results 

 
Short-Term 

 
Long-Term 

 
High 

 
Medium 

 
Low 
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Cooper-Jacob Drawdown P-7 35,650 17,550-

21,000 

   

 
Cooper-Jacob 

 
Drawdown 

 
P-6 

 
 

 
23,600 

 
 

 
 

 
 

 
Cooper-Jacob 

 
Recovery 

 
P-7 

 
35,900 

 
13,700 

 
 

 
 

 
 

 
Theis 

 
Drawdown 

 
P-7 

 
28,450 

 
17,900 

 
 

 
 

 
 

 
Neuman 

 
Drawdown 

 
P-7 

 
13,150 

 
6,100 

 
 

 
 

 
 

 

Quality 

 

Initial water quality investigations (sampling consisted of wells P-1 through P-5 and three 

spring collection areas) conducted by West Appa Coal Company in the fall of 1982 indicated 

two distinct classes of groundwater (primarily defined by sulfate concentrations).  Illustrated 

on Figures HF-22, 23, and 24,  (refer to Volume 9 - Hydrologic Section), are the percent 

reacting values for major cations and anions for the five piezometers and three spring 

collection areas as determined from samples collected on September 16, October 15, and 

December 6, 1982, respectively.  As illustrated on the figures, there are two distinct 

groupings of data from the various sources with regard to sulfate concentrations and total 

dissolved solids (TDS) concentrations.  In general, the Side Canyon Spring, the South Spring 

collection zone, and well P-4 contain groundwater higher in TDS and sulfate concentrations 

than do the North Spring collection zone, wells P-2 and P-5. 

 

Differences in the above-referenced groupings of data reflect differences in the groundwater 

source or the origin of groundwater for the various springs issuing within the Rilda Springs 

area.  The Side Canyon Spring is located at or near the base of the Blackhawk Formation.  

The higher sulfate concentrations and TDS concentrations from the spring are characteristic 

of waters associated with the Blackhawk Formation.  The similarity in water quality between 

the Side Canyon Spring and the South Spring collection area, Meter 2, would indicate that 

South Spring waters are also primarily of Blackhawk origin.  The slightly better quality of 

South Spring water over the Side Canyon Spring water indicates that some of the South 

Spring water is derived from waters moving within the alluvial deposits. 

 

As illustrated by TDS concentrations on Figures HF-22, 23, and 24,  (refer to Volume 9 - 

Hydrologic Section), waters issuing from the North Spring, (Meters 3 and 4), collection area 

are of a better quality than waters from the Side Canyon and South Spring collection areas.  

Waters issuing from the North Spring originate primarily from water moving within the 

alluvial valley sediments and are not derived from the Blackhawk Formation. 

 

Additional water quality sampling conducted by PacifiCorp during 1990 confirmed the early 

results obtained by West Appa.  In summary, water quality of the North Spring does not 

generally correlate well with waters originating from the south as measured by Meter 1 (Side 

Canyon) and Meter 2 (South Spring), and are similar to surface waters monitored within 

Rilda Canyon.  The water appears to be more highly correlated with waters moving toward 
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the NEWUSSD springs from the west.  Water movement from the west is most likely through 

alluvial deposits associated with Right and Left forks of Rilda Canyon.  Additional sources 

may be through faulting and fracturing systems within Rilda Canyon or through the 

north-south anomaly which passes through the west end of the spring collection system.  

Extensive exploration conducted in Rilda and Mill Fork canyons parallel to the trend of the 

fracture systems outlined in earlier reports have failed to identify structual features which 

could contribute to the groundwater system.  The waters originating through the alluvial 

valley fill appear to have different water quality characteristics than those of the southern 

springs (refer to Annual Hydrologic Monitoring Reports for a detailed analysis of the water 

characteristics of the individual springs and Rilda Canyon Creek). 

 

Piezometric Surface 

 

Water level data collected at each of the wells or piezometers within Rilda Canyon has been 

compiled to indicate the general orientation and direction of groundwater within the vicinity 

of the NEWUSSD springs as shown on Map HM-8  (refer to Volume 9 - Hydrologic 

Section).  Note from the map that the general direction of groundwater continues to be to the 

east along the axis of Rilda Canyon with flow contributions being received by the drainage 

entering from the south.  Water table gradients for the area are dependent upon the time of 

year as well as overall groundwater recharge characteristics.  For example, from the map it 

can be found that the average slope of the monitored water table lying between wells P-7 and 

P-5 was 4.3 percent in November 1990.  At the same time, the average water table gradient 

increases down gradient of P-5 where it was found to be 6.4 percent.  The fact that the water 

table gradient increases downstream of P-5 still tends to confirm the presence of the 

north-south anomaly, (stratigraphic interface or fracturing).  A check of water table gradients 

during high flow periods shows larger values than were noted in the latter part of 1990.  

Analysis of historic data shows that, although flow patterns are relatively unchanged during 

high flow periods, the water table gradient above P-5 may have been as high as 7.4 percent 

in 1987. 

 

Groundwater Quantity Based on Pump Test Results 

 

An approximation of the total groundwater flow moving eastward down Rilda Canyon was 

made using data collected from the resistivity studies completed by PacifiCorp and from data 

collected at local area wells.  The flow approximation was made by applying the general 

flow equation Q=VA.  The area of groundwater flow was determined using the inferred cross 

sectional area identified in the resistivity study as "R-3" (see Map HM-7 Volume 9 - 

Hydrologic Section) for the canyon adjacent to P-7.  The velocity of groundwater movement 

was determined from the relationship between hydraulic permeability and groundwater 

gradient, V=ki.  Permeability was determined from the estimate for short-term transmissivity 

obtained using the methods discussed earlier.  It was felt that under flow conditions 

uninfluenced by man, the short-term transmissivity is most representative of natural 

conditions. Using these relationships, the estimated amount of groundwater moving down 

Rilda Canyon was determined for both high and low flow conditions. 
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Based on historic data, low flow conditions were found to dominate during the period of the 

1990 pump test; however, it has been noted by PacifiCorp that a rise in water level occurs 

within Rilda Canyon wells each year as the groundwater aquifer responds to snow melt 

runoff. Historical data reproduced in Figure HF-25 (refer to Volume 9 - Hydrologic Section) 

for wells 1 through 5 shows seasonal and annual water level fluctuations.  Note the relative 

change in water level between wells.  Little overall variation is noted except for P-3 which 

shows changes over time totaling approximately thirteen to fourteen (13-14) feet.  Changes 

recorded in P-3 are likely greater than those indicated by Figure HF-25,  (refer to Volume 9 

- Hydrologic Section) because P-3 is only thirty-eight (38) feet deep and water levels have 

been known to drop below the bottom of the well.  A comparison of water level variations 

between P-3 and adjacent P-7 indicates that the total water level fluctuation may be as much 

as twenty-two (22) feet(actual data collected from 1990 through 1996 reveals the maximum 

rise in water level of approximately twenty eight [28] feet, refer to Annual Hydrologic 

Monitoring Reports). 

 

Low Flow.  The first condition analyzed was based upon the relatively low flow condition 

found in November 1990.  Using the relationship Q=VA as discussed above, the total alluvial 

valley aquifer flow in the area of P-7 was estimated to be approximately 151 gpm.  

Subtracting an average pumped Volume of 16.4 gpm from P-7, an estimated flow of 135 gpm 

bypassed P-7 and continued downstream toward the NEWUSSD spring collection system.  

Impacts noted upon the NEWUSSD spring system as a result of pumping P-7 appear to be 

confined to a reduction in flow from the springs on the order of ten percent.  Before pumping 

began, total combined spring flows were approximately 85 gpm.  During the later stages of 

pumping, just prior to termination of the test, spring flows had reduced to approximately 

77.5 gpm, indicating a reduction in flow of 7.5 gpm during the pump test.  Additional 

reductions in flow will probably occur as flows continue to stabilize. 

 

High Flow.  High flow conditions were estimated by adding to the 151 gpm base flow 

calculated for the November 1990 period the additional flow which would move down the 

canyon given a twenty-two (22) foot rise in water level which would occur during a wet year.  

The additional flow projected to occur during wet years was estimated by 1) measuring the 

cross sectional area which would result from a twenty-two (22) foot rise in the water table 

and 2) by applying the flow relationship Q=kiA.  As indicated earlier, the water table gradient 

(i) used in this equation was found to be greater in 1987 than during the November 1990 test.  

Based on these assumptions, increased water levels measured during the high flow period of 

1987 resulted in an estimated alluvial valley aquifer flow rate of 372 gpm. 

 

B. EXISTING SURFACE RESOURCES 
 

Presented within this section of the report is the regional hydrologic setting as well 

as the site specific description of hydrologic surface water characteristics of the 

permit and adjacent areas. 
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1. REGIONAL AND PERMIT AND ADJACENT AREA SURFACE WATER 

HYDROLOGY 

 

The PacifiCorp permit and adjacent area is located in the headwater region of 

the San Rafael River Basin (refer to Volume 9 - Hydrologic Section: 

Figure HF-26).  The surface drainage system of the North Rilda area is confined 

exclusively to the Huntington Creek drainage system (refer to Volume 9 - 

Hydrologic Sction: Map HM-1).  Huntington Creek drains approximately 190 

square miles of the Wasatch Plateau in central Utah.  Altitude changes rapidly 

across the Wasatch Plateau with steep canyon sides and high mountain peaks.  

Altitudes range from 6,000 to 10,700 feet.  Average precipitation generally 

increases with altitude and ranges from ten (10) inches near the town of 

Huntington to thirty (30) inches in the upper reaches of Huntington Creek.  

Most of the precipitation occurs during winter months in the form of snow. 

 

Water use upstream from Castle Valley (the monoclinal valley containing most 

of the agricultural land noted in Figure HM-27 [refer to Volume 9 - Hydrologic 

Section]) is primarily for stock watering and industrial purposes (coal mining 

and electrical power generation).  Within Castle Valley, agriculture and power 

production utilize nearly all of the inflowing water (Mundorff, 1972) with 

minimum flows in the gaged streams occasionally approaching zero.  

Transbasin diversions occur throughout the area. 

 

In general, the chemical quality of water in the headwaters of the San Rafael 

River Basin is excellent, with these watersheds providing most of the domestic 

water needs to the people below; however, quality rapidly deteriorates 

downstream as the streams cross shale formations (particularly the Mancos 

Shale in and adjacent to Castle Valley) and receive irrigation return flows from 

lands situated on Mancos-derived soils (Price and Waddell, 1973).  Dissolved 

solids concentrations range from about 100 to 600 mg/l in the mountain regions 

and from 600 to 6000 mg/l in Castle Valley. 

 

Huntington Creek above the USGS stream gaging station (0318000) near the 

town of Huntington drains approximately 190 square miles.  Storage reservoirs 

regulate runoff from fifty-four square miles in the upper part of Huntington 

Creek.  The average channel gradient of Huntington Creek above Huntington is 

about 100 feet per mile (1.9 percent).  Danielson et al. (1981) estimate the 

average annual precipitation on the Huntington Creek drainage to be on the 

order of twenty-six (26) inches.  The average discharge at the USGS gage near 

Huntington is approximately ninety-six (96) cubic feet per second (70,000 

acre-feet per year).  The USGS estimates that "during most years, about 65 

percent of the annual discharge at the Huntington Creek station (09318000) 

occurs during the snowmelt period (April-July)" (Danielson et al., 1981, p. 

110).  For example, the monthly distribution of flows for Huntington Creek near 
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Huntington for the water year 1978, corrected for the influence of Electric Lake 

Dam, is shown on Figure HF-28 (refer to Volume 9 - Hydrologic Section).  The 

annual peak flows recorded for the USGS station near Huntington are plotted 

on Figure HM-29.  While the majority of stream flows are due to snow melt, 

thunderstorms of high intensity are common in the area during the summer 

months.  A review of the discharge records for Huntington Creek near 

Huntington shows that twenty-two of seventy-one (31 percent) measured 

annual peak flows occurred during July, August, or September.  The largest 

annual peak flows have been caused by thunderstorms.  Of the measured annual 

peak flows on Huntington Creek near Huntington, eight annual events have 

been greater than 1600 cfs (about a 10-year return period), all of which occurred 

during July, August, or September.  The peak discharge of record was 2500 cfs 

on August 2 or 3, 1930. 

 

The North Rilda area is drained by two drainage systems, Rilda, and Mill Fork 

canyons (refer to Volume 9 Map HM-9,).  Listed below is the individual 

breakdown for each individual mine plan area including stream classification. 
 

MINE PLAN AREAS DRAINAGE SYSTEM STREAM CLASSIFICATION 
North Rilda Rilda Ephemeral-Perennial 

 Mill Fork Ephemeral-

Intermittent 
 

The upper reaches of Rilda and Mill Fork canyons are ephemeral.  Rilda 

Canyon Creek is considered perennial below the springs located along the 

western border of Section 28, Township 16 South, Range 7 East, Mill Fork 

Canyon is intermittent from Section 21, Township 16 South, Range 7 East to 

the confluence of Huntington Canyon.  Most of the streams in the mine plan 

area are spring fed.  PacifiCorp has monitored all of the surface waters since 

1979 and will continue to monitor them in the future.  The data collected is 

included in each annual Hydrologic Monitoring Report. 

 

North Rilda Adjacent Area Watershed Characteristics 

 

All of the streams within the extended mine plan boundary are ephemeral-

intermittent/perennial, as mentioned earlier.  Elevations in the adjacent area range from 

approximately 7000 feet to near 10,400 feet.  General land slopes in the adjacent area range 

from near vertical along the Castlegate escarpment to less than four percent.  Vegetative 

cover consists of sagebrush, juniper, and grasses on the south-facing slopes and dense conifer 

and aspen complexes on the north-facing slopes. 

 

Water sources within the mine plan area include springs and seeps, which were discussed 

earlier in the Existing Groundwater Resources section of this report.  There are no major 

water bodies located within or immediately adjacent to the mine plan area. 
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Rilda Canyon Geomorphology Investigation 

To evaluate and document the geomorphology characteristics of Rilda Creek, 

PacifiCorp retained EarthFax Engineering to conduct a field investigation of Rilda 

Creek from above the forks to below the proposed location of the sediment pond, 

refer to Volume 11 Appendix Volume - Hydrology: Appendix C.  The following is 

an outline of the study objectives: 

 

 Establish permanent benchmarks and cross sections at six locations along 

Rilda Canyon. One of these will be established on the right fork above to 

the proposed surface facilities, one on the left fork (also adjacent to the 

proposed facilities), and four along the main channel (two adjacent to the 

proposed upper facilities, one between the two NEWUSSD spring 

collection areas, and one downstream from the lower collection area). 

This will allow data to be collected from areas of planned (upper) or 

potential (lower) surface facilities.  

 Survey channel cross-sections and gradients at the established locations 

in accordance with USFS guidelines. During the field surveys, collect 

sufficient information to classify the stream sections in accordance with 

the Rosgen procedure. Also, gather information concerning stream bed 

materials. 

 Prepare drawings showing surveyed cross section and profile data.  

 Evaluate data collected previously by PacifiCorp from piezometers 

installed in Rilda Canyon, supplemented by field observations. This will 

include information concerning:  

- Water table fluctuations relative to the elevation of the adjacent stream 

channel  

- Stratification of alluvial sediment within the stream corridor  

- Composition of stream bank material  

- Identification of zones of seasonally saturated and infrequently 

saturated soils  

- Evaluate historic streamflow data collected by PacifiCorp from Rilda 

Canyon  

 Calculate flood-flow magnitudes based on regional regression equations  

 Plot various streambank zones on a plan map of the canyon, based on field 

observations and data collected by Mt. Nebo Scientific (i.e., riparian zone, 

bank zone, overbank zone, and upland zone). 

 

For complete discussion related to the geomorphology characteristics of Rilda Creek 

refer to Volume 11 Appendix Volume - Hydrology: Appendix C. 

 

Biological Organisms and Their Habitat within Rilda Canyon
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In addition to the geomorphology characteristics study of Rilda Creek, the Division 

of Wildlife Resources conducted biological organism and habitat study of Rilda 

Creek through the years 2004 -2008, refer to Volume 11 Appendix Volume - Biology: 

Appendix C.  As stated in the report entitled “Macroinvertebrate and Fish Surveys to 

Determine Evvects of Energy Development”, representatives of the Utah Division of 

Wildlife Resources (UDWR) Southeastern Region were asked by the Utah Division 

of Oil, Gas and Mining to participate in an on-site meeting, discuss the impacts of 

this project on the biota within Rilda Canyon, and aid in the development of a 

comprehensive EA.  During this and subsequent meetings it was decided that UDWR 

would conduct pre and post-disturbance evaluations of macroinvertebrate 

populations and identify resident fish populations in Rilda Creek.  This report marks 

the completion of the pre- and post- disturbance sampling effort.  Details on the 

methodology employed during macroinvertebrate and fish sampling and a limited 

results section are included in this report; refer to Volume 11 Appendix Volume - 

Biology: Appendix C for a copy of UDWR’s comprehensive report.   

 

Along with the DWR, PacifiCorp retained the services of Cirrus Ecological Solutions and 

Socio-Ecological Concepts to conduct the post-disturbance surveys that were conducted in 

the spring and fall of 2006, 2007 and 2008.  Construction of the surface facilities began in 

April of 2006.  A comprehensive report entitled “Assessment of Pre- and Post-Disturbance 

Condition of Macroinvertebrates and Fish at Rilda Creek, Emery County, Utah (2004-2008) 

is also found in Volume 11 Appendix Volume – Biology: Appendix C. 

 

The overall results of the surveys suggest that the aquatic invertebrate community has not 

changed drastically following the construction activities in Rilda Canyon and suggests that 

water quality conditions have also remained stable.  It was not possible to associate the 

differences observed (above and below the disturbance) to the construction activities.  These 

variations were observed at all study sites. 

 

2. WATER QUALITY AND QUANTITY  

 

PacifiCorp maintains an extensive surface monitoring program to evaluate both 

quantity and quality of the two major drainage systems which incorporate the 

permit and adjacent area.  The following will be divided into major and 

contributing tributary drainage systems. 

 

Huntington Creek Drainage System 

 

a) Huntington Creek 

 

Huntington Creek is comprised of many smaller tributary systems that feed 

the main stream.  Rilda and Mill Fork canyon creeks are the only tributaries 

to Huntington Creek that emanate from within and adjacent to North Rilda 

mine plan area. 
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Huntington Creek flow data are recorded on a continuous basis by UP&L 

PacifiCorp Energy at two locations; one station is located near the Huntington 

Power Plant, the other below Electric Lake which is about twenty-two miles 

upstream from the Huntington Plant.  Flow records are maintained by UP&L 

PacifiCorp Energy in order to determine water entitlements and reservoir 

storage allocation for the various users on the river. 

 

The UP&L PacifiCorp Energy station near the plant was established in the 

fall of 1973.  Prior flow records were obtained from the USGS station located 

about one mile downstream from UP&L PacifiCorp Energy's existing station.  

The USGS station was established in 1909 and discontinued in 1970 after 

determination of available water supply for the Electric Lake Dam.  The dam 

was completed in December 1973, and water storage commenced shortly 

afterward. 

 

The calculated natural flow rates, which consider actual flow recorded at the 

plant, plant diversions, Electric Lake storage, and lake evaporation along with 

yearly comparisons, are reported annually in the Hydrologic Monitoring 

Report. 

 

Huntington Creek water quality information is compiled on a monthly basis 

for stations above and below the Huntington Plant, while samples for 

Huntington Creek below Electric Lake and the Right Fork are taken quarterly.  

The location of water quality sampling stations on Huntington Creek that 

were considered for this report are listed below (refer Volume 9 - Hydrologic 

Section: Map HM-1). 

 

Below Electric Lake+* 

Above the Forks+* 

Below the Power Plant Diversion* 

Below the Power Plant* 
+Not listed on map due to scale 

*The sites listed above are not considered part of PacifiCorp's Hydrologic Monitoring 

Program but will be included in the annual report as long as data is available. 
 

In addition to the sites monitored by Huntington Plant-Environmental Service 

staff, three sites were added on Huntington Creek near the Deer Creek 

confluence in conjunction with the Deer Creek discharge permit. 

 

Specific water quality data as well as yearly comparisons are reported 

annually in the Hydrologic Monitoring Report.  This practice will continue 

throughout the life of the permit. 
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In general, the water shows a gradual increase in concentration of dissolved 

minerals as the flow proceeds down Huntington Canyon. 

 

The values at the station below Electric Lake do not express the actual natural 

drainage water quality characteristics because of the lake effect, but it appears 

that the surface flow in Huntington Canyon is of very high quality in the upper 

reaches with some natural degradation occurring as the flow proceeds to the 

canyon mouth. 

 

b) Rilda Canyon Creek 

 

Rilda Canyon Creek is a tributary of Huntington Creek and is monitored 

according to the following schedule (see Hydrologic Monitoring Schedule 

refer to Volume 9 Appendix A). 

 

Locations: 

(1) Right Fork of Rilda - RCF1* 

(2) Left Fork of Rilda - RCLF1 (Field data only) 

(3) Left Fork of Rilda - RCLF2 (Field data only) 

(4) Rilda Canyon - RCF2 (Field data only) 

(5) Rilda Canyon - RCF3 

(6) Rilda Canyon - RCW4 (Map HM-1, Volume 9 - Hydrologic 

Section and, Volume 9 Map HM-10). 

 
* During mining of the North Rilda leases, an additional site has been added upstream of 

RCF1 (adjacent to EM-163) to monitor surface/groundwater flow relationships.  Flow will 

be measured yearly during base flow conditions. 

 

Flow information is collected during the first or second week of each month. 

Water samples will be collected and analyzed quarterly (one sample at low 

flow and high flow) during the first or second week of the quarter.  Parameters 

analyzed are those listed in the DOGM Guidelines for Surface Water 

Operational Quality.  The program was initiated in June 1989.  Field 

measurements, including pH, specific conductivity, temperature, and 

dissolved oxygen, will be performed at the perennial stream locations (i.e., 

RCF3 and RCW4) monthly in conjunction with quantity measurements.  Data 

regarding flow in Rilda Canyon Creek is presented in the annual Hydrologic 

Monitoring Report. 

 

As stated above, flow information is collected monthly throughout the year 

with the use of three Parshall flumes and one V-notch weir (Volume 9 - 

Hydrologic Section: Map HM-1).  Hydrographs comparing yearly flows are 

reported in the annual Hydrologic Monitoring Report and also as Figure 

HF-33 Volume 9 - Hydrologic Section: Map HM-1. 
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In accordance with the Hydrologic Monitoring Plan baseline quality analysis 

will be for a two-year period, 1989-90 (refer to the respective Annual 

Hydrologic reports).  Baseline analysis will be repeated once every five (5) 

years.  Quality sampling was initiated in 1989; results of the samples collected 

are presented in Table HT-7, (Volume 9 - Hydrologic Section: Map HM-1), 

and in the Hydrologic Monitoring Report. 

 

c) Mill Fork Canyon Creek 

 

Mill Fork Canyon Creek is a tributary of Huntington Creek and was included 

in PacifiCorp's monitoring program starting in 1997.  Monitoring of Mill Fork 

will be conducted according to the following schedule (see Hydrologic 

Monitoring Schedule refer to Volume 9 Appendix A). 

 

Locations: 

 

(1) Above old mines - MFA1 

(2) Mill Fork Canyon Culvert - MFB2 (Volume 9 - Hydrologic 

Section). 

 

Flow information is collected during the first or second week of each month. 

Water samples will be collected and analyzed quarterly (one sample at low 

flow and high flow) during the first or second week of the quarter.  Parameters 

analyzed are those listed in the DOGM Guidelines for Surface Water 

Operational Quality.  The program was initiated in 1997.  Field 

measurements, including pH, specific conductivity, temperature, and 

dissolved oxygen, will be performed at the perennial stream locations, 

monthly in conjunction with quantity measurements.  Data regarding flow in 

Mill Fork Canyon Creek is presented in the annual Hydrologic Monitoring 

Report. 

 

As stated above, flow information is collected monthly throughout the year 

(Volume 9 - Hydrologic Section: Map HM-1).  Hydrographs comparing 

annual flows are reported in the annual Hydrologic Monitoring Report.  

 

Historical monitoring data collected by Beaver Creek Coal Company - No. 4 

Mine and the United States Geological Survey (site No. 76: Open File Report 

81-539) has been  incorporated in PacifiCorp's hydrologic database.  

Operational water quality monitoring was conducted during 1997 and 1998 

(refer to the Quarterly Hydrologic submittals).  Baseline quality analysis was 

initiated in November 1998.  In accordance with the Hydrologic Monitoring 

Plan, baseline quality analysis will conducted be for a two-year period, forth 

quarter 1998 - fourth quarter 2000 (refer to the respective Annual Hydrologic 
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reports).  Thereafter, baseline analysis will be repeated once every five (5) 

years. 

  

3. SOIL LOSS AND SEDIMENT YIELD  

 

Sediment load concentrations in the permit and adjacent area vary dramatically 

depending on the percentage of disturbed areas, ruggedness of the terrain, 

geologic formations present, the amount of precipitation the area receives, and 

stream flow volume. 

 

As part of the U.S. Geological Survey water monitoring program in Utah coal 

fields (Open File Report #81-359), fourteen water samples associated with the 

permit and adjacent area were collected between August 1978 and September 

1979 at gaging station 09318000 on Huntington Creek to determine suspended-

sediment concentrations and loads.  Three samples each were collected at 

gaging stations 09317919, 09317920, and 09324200 in Crandall and Tie Fork 

canyons.  Five additional samples were collected by project personnel from 

these and other streams in the study area.  Representative suspended-sediment 

concentrations and loads of streams in the study area are listed below. 

 

As indicated from the samples collected by the USGS, the suspended-sediment 

concentrations varied widely among the drainages analyzed.  The relatively low 

concentrations of suspended sediment were attributed to well established 

channels, low flow periods, and a scarcity of roads.  Higher concentrations 

appeared to be associated with the activities of man and erosion of large 

exposures of the Mancos Shale formation in the lower reaches of the drainages.  

Sediment concentrations generally increased with increased stream discharge.  

Note that the highest values at all of the locations occurred during the spring 

runoff period, but not enough data were available to compute daily sediment 

discharge. 
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PacifiCorp has collected samples on a quarterly basis from the streams within and 

adjacent to the permit area.  Samples taken at periods of both high and low flow have 

been tested for total suspended solids (TSS) to identify stream stability and are 

reported annually in the Hydrologic Monitoring Report.  Tables HT-5 through HT-8 

show the TSS results for streams monitored by PacifiCorp (refer to Volume 9 - 

Hydrologic Section). 

 

R645-301-723 Sampling and Analysis 

 

Water quality sampling and analysis of samples collected by PacifiCorp will be conducted 

according to the "Standard Methods for the Examination of Water and Wastewater."  Refer to 

Volume 9 Appendix A for sample documentation and analytical methods and detection limits). 

 

R645-301-724 Baseline Information 

 

PacifiCorp maintains an extensive groundwater and surface monitoring program to 

characterize pre-mining and any mining-related impacts both to quality and quantity.  As an 

integral part of the permit application, an annual Hydrologic Monitoring Report is prepared by 

PacifiCorp and submitted to appropriate government agencies.  Baseline information for the 

 
 

 
Suspended Sediment 

Stream 

 
Site No. 

 

 
Date 

 
Concentration 

(mg/l) 

 
Load 

(tons/day) 

Huntington Creek 

(gaging station 09318000) 
88 

8/12/1978 104 27 

11/16/1978 72 2.5 

6/12/1979 114 66 

8/6/1979 44 15 

Crandall Creek 

(gaging station 09317919) 
51 

8/11/1978 49 0.14 

11/17/1978 60 0.08 

6/13/1979 15 0.41 

8/5/1979 56 0.15 

Tie Fork Canyon 67 

8/12/1978 12 0.03 

11/17/1978 57 0.12 

6/13/1979 38 0.68 

8/5/1979 66 0.17 

Bear Creek 81 10/24/1978 8860 1.9 

Deer Creek 87 6/13/1979 609 3.1 
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East Mountain property will be divided into the following categories:  1) Groundwater, and 2) 

Surface Water. 

 

Groundwater 

 

The characteristics of the groundwater resource are dependent upon the geology of the water-

bearing strata and on the geology and hydrology of the recharge area.  Groundwater movement 

and storage characteristics are dependent on the characteristics of the substratum.  To 

characterize the baseline quality and to document the existence of seasonal variations, 

PacifiCorp developed a groundwater monitoring program which includes sampling both 

surface springs and in-mine groundwater sources.  The program was initiated during a period 

from 1977 through 1979.  Routine monitoring continues to support the quality data collected 

during the initial phase.  In general, data from the springs and in-mine sources are 

representative of the groundwater quality in the geologic strata from which the groundwater 

sources issue.  Cation-anion diagrams have been utilized to depict the groundwater 

characteristics and to monitor quality trends.  Results of the data collected have shown that, in 

both the surface springs and in-mine groundwater sources, variations in quality from individual 

sources do exist, but the quality from the individual sources remains consistent with time.  

Spring water is mostly calcium-bicarbonate with some magnesium and sulfate.  As discussed 

in the General Requirement Section - R645-301-711, quality decreases with increasing 

downward vertical movement and from north to south with sulfate becoming a major 

constituent.  Cation-anion diagrams have been included in the Annual Hydrologic Reports to 

support the lack of seasonal variation.  A copy of the 1991 quality information is included in 

Volume 9 - Hydrologic Support Information, Baseline Section (additional information 

concerning groundwater quality can be found in the Annual Hydrologic reports). 

 

Surface Water 

 

The North Rilda mine plan area is drained by two drainage systems:  Rilda Canyon, and Mill 

Fork Canyon.  PacifiCorp has documented that all of the stream reaches emanating from within 

the North Rilda mine plan area with the exception of the lower portion Rilda Canyon creek 

cease flowing in the fall or winter, suggesting that they are not perennial but 

ephemeral/intermittent.  Flow in the drainage is a combination of snow melt and springs.  Most 

of the runoff occurs during the months of April through July.  Even though the drainage 

systems are ephemeral, except for the lower reaches of Rilda Canyon, variations in quality do 

exist.  Total dissolved solids increase gradually in concentration as flow proceeds from the 

upper plateau areas to the confluences of the major drainage of Huntington Canyon.  Surface 

waters in the mine’s extended adjacent area are predominantly bicarbonate, calcium, and 

magnesium in the upper reaches with sulfate becoming a major constituent in the lower 

reaches.  The increase in sulfate concentration is due to the influence of the Mancos Shale, a 

marine shale which outcrops in the lower reach of each of the drainage systems.  Seasonal total 

suspended solids variations also occur with the highest concentrations occurring during the 

initial runoff period.  An annual summary sheet for each drainage is included in Volume 9 - 

Hydrologic Support Information, Baseline Section. 
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In addition to the water quality and quantity baseline data collected related to Rilda Canyon, 

PacifiCorp has included baseline studies which document the geomorphology characteristics 

and biological organisms of Rilda Creek.  Refer to North Rilda Adjacent Area Watershed 

Characteristics for complete details pertaining to these studies. 

 

R645-301-724.100 Groundwater Information 
 

A detailed description of the ownership of existing wells, springs, and other groundwater 

resources, including seasonal quality and quantity of groundwater and usage, is given in 

sections R645-301-721 and 722. 

 

R645-301-724.200 Surface Water Information 
 

A detailed description of all surface water bodies, i.e., streams and lakes, including quality, 

quantity, and usage is given in section R645-301-711. 

 

R645-301-724.300 Geologic Information 
 

Applicable geologic information can be referenced in the Geologic section of the MRP. 

 

R645-301-724.400 Climatological Information 
 

PacifiCorp operates a network of weather stations, including two at low elevations (Hunter 

and Huntington power plants) and two at high elevations (Electric Lake and East 

Mountain). 

 

Precipitation 

 

The climate of the permit and adjacent areas has been described by the U.S. Geological 

Survey, which states that it is semi-arid to sub-humid and precipitation generally 

increases with altitude.  The average annual precipitation ranges from about ten (10) 

inches in the lowest parts of the permit area (southeast) to more than twenty-five (25) 

inches in the highest parts (northwest).  PacifiCorp's weather station, located in 

Section 26, Township 17 South, Range 7 East, has provided data which shows that the 

summer precipitation in the form of thundershowers averages about the same as the 

winter precipitation in the form of snowfall.  Because much of the summer precipitation 

runs off without infiltration, the winter precipitation has the greatest impact on 

groundwater. 

 

Precipitation amounts have been and will continue to be recorded at the Hunter and 

Huntington power plants, at Electric Lake Dam, and on East Mountain.  Precipitation 

data can be found in the annual Hydrologic Monitoring Report (refer to Volume 9 - 

Hydrologic Section: Table HT-9 for East Mountain data). 
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Temperatures 

 

Air temperatures vary considerably both diurnally and annually throughout the permit 

and adjacent areas.  Midsummer daytime temperatures in lower areas commonly 

exceed 100o F, and midwinter nighttime temperatures throughout the area commonly 

are well below 0o F.  The summer temperatures are accompanied by large evaporation 

rates.  Although not recorded, there probably also is significant sublimation of the 

winter snowpack, particularly in the higher plateaus which are unprotected from dry 

winds common to the region.  Temperature information is collected at the UP&L 

weather stations at each power plant, at Electric Lake, and on East Mountain.  These 

data will continue to be included in the annual Hydrologic Monitoring Report (refer to 

Volume 9 - Hydrologic Section: Table HT-9 for East Mountain data). 

 

Winds 

 

The winds in the area are generally variable.  The wind rose presented in Figure HF-36 

(refer to Volume 9 - Hydrologic Section of the Deer Creek MRP) displays the 

variability for the Meetinghouse Ridge area for January to December 1978. 

 

R645-301-724.600 Survey of Renewable Resources Lands 
 

Information describing the existing groundwater resources, including descriptions of 

permit and adjacent area aquifers and areas of recharge can be found in section R645-301-

721.  Impacts related to mine subsidence can be found in section R645-301-728. 

 

R645-301-724.700 Alluvial Valley Floors 
 

Utah Regulations require that the presence of alluvial valley floors in or adjacent to the 

mine project area be identified.  A detailed description of the alluvial valley floor deposits 

were described in the "REGIONAL GROUNDWATER CHARACTERISTICS" (refer to 

Volume 9 - Hydrologic Section). 

 

R645-301-725 Baseline Cumulative Impact Area Information 

 

Hydrologic and geologic data required toassess the probable cumulative impacts of the coal 

mining and reclamation activities are presented in the Hydrologic (including the Annual 

Hydrologic reports), Operational, and Reclamation sections of the permit applications. 

 

R645-301-728 Probable Hydrologic Consequences (PHC) Determination 
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Probable hydrologic consequence determinations are based on extensive investigations 

conducted to determine existing groundwater and surface water resources along with ongoing 

hydrologic research and comprehensive monitoring programs including hydrologic and 

subsidence.  Data utilized to arrive at the conclusions presented in this section were discussed 

earlier (see Section R645-301-711), and specific information pertaining to impacts to the 

hydrologic balance will be discussed under the appropriate section. 

 

Description of the Mining Operation 

 

The North Rilda mine plan area is located in the central portion of the Wasatch Plateau coal 

field in Emery County, Utah.  Generally, this area is a flat-topped mesa surrounded by heavily 

vegetated slopes which extend to precipitous cliffs leading to the valley below.  Much data has 

been collected regarding the geology and the hydrology of the East Mountain property.  In all, 

over 120 drill holes have been completed from the surface, over 500 from within the mines; 

and a comprehensive hydrologic data collection program is ongoing, all of which have 

provided data used in this PHC.  The most applicable data have been included in this document.  

For a review of additional data it is suggested that the reader refer to the annual Hydrologic 

Monitoring Report. 

 

Geology 

 

A detailed description of the geology (structure and stratigraphy) has been presented in a 

previous section and will not be duplicated here. (Refer to R645-301-711). 

 

Mining Methods 

 

Mining of the North Rilda mine plan area (mining operations in the Deer Creek Mine, including 

the North Rilda Area ceased January 7, 2015) will be conducted entirely by underground 

mining methods consisting of continuous miner and longwall techniques.  Two minable coal 

seams exist within the property.  In ascending order they are the Hiawatha and Blind Canyon 

(see operational plans of each separate permit application). 

 

The chemical and physical properties of the overburden have been identified and described in 

the Geologic section (refer to Volume 8 and R645-301-600 Geology Section of this volume). 

 

Because mining is limited to underground mining techniques, only minor amounts of 

overburden directly in contact with the seam, either roof or floor, will be removed during 

mining operations. 

 

Surface Water System 

 

A detailed description of the permit and adjacent area surface water resources has been 

presented in previous sections and will not be duplicated here.  (Refer to R645-301-722).  In 

general, the surface drainage system of the North Rilda area is divided into two drainages; the 
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southern portion forms part of Rilda Canyon Creek, and the northern portion contributes to 

Mill Fork Canyon.  The Rilda Canyon drainage covers seventy-four percent (74%) of the North 

Rilda leases held by PacifiCorp.  PacifiCorp has observed that all of the streams reaches 

emanating from within the permit and adjacent area boundary, with the exception of the lower 

portion of Rilda Canyon Creek, cease flowing in the fall or winter and periods of drought, 

suggesting that they are not perennial but ephemeral/intermittent.  Rilda Canyon Creek is 

perennial below the springs located along the western border of Section 28, Township 16 

South, Range 7 East, as it flows year round there.  Most of the streams are spring fed.  

PacifiCorp has monitored all of the surface waters since 1989 and will continue to monitor 

them in the future (Mill Fork Canyon was monitored in the past by Beaver Creek Coal 

Company).  The data collected is included in each annual Hydrologic Monitoring Report. 

 

Impacts to surface water due to the underground operations of Deer Creek - North Rilda area 

will be minor, both in terms of quality and quantity.  Due to the type of mining and limited 

surface disturbance, surface water impacts are minimal.  A detailed analysis of the associated 

impacts is described in the Hydrologic Balance section below. 

 

Hydrologic Balance - Surface Water System 

 

As mentioned previously in this report, the drainages conveying runoff away from permit and 

adjacent areas are streams in Rilda, and Mill Fork canyons.  Second mining (ie. longwall 

extraction, room & pillar) of the North Rilda area will be limited to the ridge separating Rilda 

and Mill Fork canyons and subsidence will not occur beneath the stream channels of these 

canyons.  First mining (ie. mainline, gateroad development) will occur below the Right Fork 

of Rilda Canyon.  For a complete analysis of the proposed "no subsidence / long term stability" 

design of the 5th North Mains development within the area of the right fork of Rilda and the 

long-term stability analysis refer to the Volume 11 Appendix Volume - Engineering:  

Appendix A.  To protect the alluvial/colluvial system of the right fork of Rilda Canyon a stream 

buffer zone was established based on the extent of the riparian zone and the angle of draw from 

the Hiawatha Seam, the lowest seam to be mined.  The riparian zone within the right fork of 

Rilda Canyon was delineated by field observation, aerial photography, and map contour 

analysis.  The extent of the identified zone is based on the contact of the alluvial/colluvial fill 

with the canyon's side slopes.  The angle of draw was calculated from the Hiawatha Seam 

horizon/elevation @ 15o to the point of intersection on the surface.  The stream buffer zone 

delineates the area restricted to full extraction mining.  The referenced 15 degree angle of draw 

is an industry/agency accepted standard used for delineation of surface influence protection 

from mining areas considered for full extraction mining.  Mining experience at Energy West's 

PacifiCorp’s Deer Creek, Cottonwood, and Trail Mountain (now owned and controlled by 

Bowie Resource Partners under a separate permit) mines has provided a sound, scientific basis 

for using the 15o angle of draw mentioned above (refer to Annual Subsidence Reports of the 

Deer Creek MRP).  

 

The angle of draw of subsidence produced by full-extraction mining can be influenced by many 

factors. These include the size of the area mined, number of seams mined, fractures or faults 
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in the overburden, adjacent mine workings, and adjacent areas of burned coal and clinker.  If 

mine workings extend to an area of burned coal, experience has shown that the overburden 

stresses above the mined area can be transferred to the adjacent burned coal and clinkers which 

can cause the clinkered areas to fail.  In this case, the angle of draw may appear to be very 

shallow, when the crushing of the clinkered areas are the source of subsidence outside the 

normal area of influence. 

 

Faults can also influence the angle of draw.  If mining occurs adjacent to an existing fault, the 

area of subsidence will follow the natural plane of weakness formed by the fault.  In this case, 

the angle of draw will be the same as the dip of the fault. 

 

Based on data collected by the U.S. Bureau of Mines and eighteen years of subsidence data 

collection on East and Trail mountains, the angle of draw is found to be between 0 and 15 

degrees from vertical.  In some limited areas, the angle of draw is greater than 15 degrees, but 

in every case, the angle is greater due to the influence of one of the other factors mentioned 

above.   

 

For planning purposes, any barrier of protection left in the mine to protect surface features 

should use a 15 degree angle of draw unless one of the factors mentioned above is known to 

exist in the immediate area. 

 

In the majority of cases, cracking due to subsidence is not anticipated to extend to the surface; 

therefore, surface runoff patterns will not be significantly affected.  Data collected by 

PacifiCorp over a eighteen thirty-year period concerning subsidence and surface drainages has 

not detected any surface stream impacts.  Consequently, subsidence should not cause 

significant impacts to the surface water system. 

 

Underground coal mines in the Wasatch Plateau coal field typically intersect groundwater from 

strata surrounding the coal seams.  Both Deer Creek and Wilberg/Cottonwood mines have 

intersected quantities of water in excess of operational needs and therefore have discharged 

intercepted groundwater.  Dewatering of Deer Creek has had only a minor impact on surface 

quality and quantity on a regional basis; however, on a site specific basis the flow in Deer 

Creek has increased from pre-mining conditions.  During periods of high runoff changes in 

quality are insignificant; however, in low flow conditions some degradation is likely due to the 

fact that the mine discharge waters are higher in TDS than the surface waters.  It is difficult to 

assess the degradation because it is not known from where or how much of the water 

discharged from the mine would naturally have been discharged into the receiving streams by 

natural groundwater flow.  The section below will describe the dewatering of Deer Creek area 

and related surface impacts. 

 

Excess water not utilized in the mining operation or for domestic use is either pumped to 

storage areas or discharged from the mine at the Deer Creek portals.  NOTE: Deer Creek Mine 

portals were sealed April 17, 2015 as a facet of the Deer Creek mine closure process.  All 

mining equipment including the mine dewatering system was removed from the mine prior to 
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sealing.  Withdrawal of all mining equipment inby the parallel plug locations commenced upon 

completion of mining (refer to Map MFU1902D in Volume 12 for mine closure sequencing, 

Comprehensive Environmental Response, Compensation, and Liability Act inspections 

[equipment removal] and areas of belt structure removal).  PacifiCorp coordinated removal of 

the mining equipment, including conducting environmental inspections, with the subsurface 

management agency and State of Utah regulators.  A double redundant French drain system 

(two separate well screen intake setups installed in two separate portals) was installed in the 

two lowest elevation portals at the Deer Creek Mine site to allow for a permanent post mine 

gravity discharge of groundwater from the southern portion of the mine. 

(Quality and quantity is reported in the Annual Hydrologic Report.)  Flow meters are utilized 

to record the amount of water discharged from the mine (Quality and quantity are reported in 

the Annual Hydrologic Report), after which it passes through underground sedimentation 

sumps (refer to Volume 9 - Hydrologic Section: Figure HF-38). 

 

Potential effects to the Hydrologic Balance - Surface Water System as the result of expansion 

of mining operations to include additional surface facilities in Rilda Canyon include:  

 

A. Alteration to Rilda Creek Stream Morphology 

B. Increased Sediment Production to Rilda Creek 

C. Increased Salinity in Rilda Creek 

D. Increased Flow to Rilda Creek - Mine Water Discharge 

E. Interference to Rilda Springs (Quality) 

F. Alteration to the Biologic Communities 

 

To minimize the effects to the hydrologic balance; site development (completed in fall of 2008) 

has been designed to include the following: 

 

A. ALTERATION TO RILDA CREEK STREAM MORPHOLOGY 
 

All surface developments are north of Rilda Creek, thereby eliminating the need to place the 

main drainage in a culvert.  The undisturbed areas adjacent to the disturbance associated with 

the Rilda Canyon Portal Facilities are drained by ephemeral drainages on the south facing 

slope of North Rilda Ridge which are tributaries to Rilda Creek.  The undisturbed drainages 

report to Rilda Creek through a series of culverts passing beneath the facility.  Stream buffer 

zones are maintained along Rilda Creek.  Portions of the facilities are within one hundred 

(100) feet of Rilda Creek.  Buffer signs have been installed along Rilda Creek to indicate the 

area which beyond no disturbance shall take place. 

 

Water quality of Rilda Creek is protected from potential impacts associated with the Rilda 

Canyon Portal Facilities through a combination sediment control structures and revegetation 

(refer to R645-301-300 Biology Section for interim revegetation and Volume 11 Appendix 

Volume - Hydrology: Appendix B for Drainage and Sediment Control Plan). 
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B. INCREASED SEDIMENT PRODUCTION TO RILDA CREEK 
 

The site has been graded and paved to allow construction of the mine entries, facilities pad, 

and ancillary facilities on relatively flat areas.  All grading and paving has been sloped away 

from the receiving stream and drains to a drop drain and culvert system that is diverted to a 

sediment basin which minimizes potential impacts.  Site disturbance has been held to the 

minimum required while leaving as many trees and existing vegetation as feasible.  All 

disturbed surfaces were revegetated immediately after completion of the construction phase 

(refer to Volume 11 Appendix Volume - Hydrology Section: Appendix B for details related 

to Alternative Sediment Control Areas (ASCA=s). 

 

Sediment control measures include practices carried out within and adjacent to the disturbed 

area.  The sedimentation storage capacity of practices in and downstream from the disturbed 

areas will reflect the degree to which successful mining and reclamation techniques are 

applied to reduce erosion and control sediment.  Sediment control measures consist of the 

utilization of proper mining and reclamation methods and sediment control practices, singly 

or in combination.  Sediment control methods include, but are not limited to: 

 

a. Retaining sediment within disturbed areas; 

b. Diverting runoff away from disturbed areas; 

c. Diverting runoff using protected channels or pipes through disturbed areas so as 

not to cause additional erosion; 

d. Using straw dikes, riprap, check dams, mulches, vegetative sediment filters, 

dugout ponds and other measures that reduce overland flow velocities, reduce 

runoff volumes or trap sediment. 

e. Paving. 

 

C. INCREASED SALINITY IN RILDA CREEK 
 

PacifiCorp has developed a Drainage and Sediment Control Plan to protect the surface (Rilda 

Creek) and groundwater resources (Rilda Canyon Springs) in the area of the Rilda Canyon 

Portal Facilities which includes: the fan portal access, mine facilities, topsoil storage area.  

The Drainage and Sediment Plan will ensure protection of water resources by handling soil, 

overbuden and refuse from previous mining activities in such a manner to minimize 

discharge of pollutants to the hydrologic regime.  Details of the Drainage and Sediment 

Control Plan is presented in Volume 11 Appendix Volume - Hydrology: Appendix B 

 

During winter months snow removal will be required along the entire length of this road. As 

this is the responsibility of the Emery County Road Department, PacifiCorp may find the 

need to assist the road department by clearing snow from EC#306 by contracting this activity 

out. The contractor will use a deicing product as specified by Emery County on the county 

portion of the road to make the road safe for mine personnel and other local traffic. The 

deicing product will not be stored on-site but will be acquired off-site. No salt will be used 

within the disturbed areas of the Rilda Canyon Portal Facilities. 
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D. INCREASED FLOW TO RILDA CREEK - MINE WATER DISCHARGE 
 

All mine discharge water is routed through the underground reservoirs in the old workings or 

specialized sump areas and discharged at the Deer Creek Mine portals located in Deer Creek 

Canyon.  Monitoring will be in accordance with UPDES permit standards and state and federal 

regulations.  Groundwater intercepted in the mine, including groundwater with potentially elevated 

iron from the Mill Fork Area (refer to discussion in Volume 12 Hydrology), will gravity flow to 

the Deer Creek portals (southern portion of the mine will discharge at the Deer Creek portals – 

Deer Canyon, Mill Fork Area will discharge at the Rilda Canyon 1st Right portals).  Final sealing 

of the Deer Creek portals completed April 17, 2015 included installing a French drain system 

approved by MSHA and the BLM.  PacifiCorp has developed a strategy to control the mine water 

discharge depending on water quality (concentration of Total Iron) to comply with the UPDES 

stipulations.  Prior to the interception of the pyritic split in the Mill Fork Area, post mine gravity 

discharge water quality was predicted to be in compliance with UPDES permit limitations.  

PacifiCorp has revised the final reclamation plans to accommodate a buried pipeline from the Rilda 

Canyon 1st Right portals routing groundwater from the Mill Fork Area with potentially non-

compliant water (elevated total iron concentrations exceeding 1 mg/L [UPDES limitation]) to the 

Huntington Power Plant Raw Water Pond. 

 

E. INTERFERENCE TO RILDA SPRINGS (QUALITY) 

 

Site development related to the Rilda Canyon Portal Facilities is up gradient of the Rilda 

Canyon Springs.  The site has been graded and paved to allow construction of the mine 

entries, facilities pad, and ancillary facilities on relatively flat areas.  All grading and paving 

has been sloped away from the receiving stream/Rilda Canyon Springs and drains to a drop 

drain and culvert system that is diverted to a sediment basin minimizing potential impacts. 

 

As stated previously, two separate drainage systems are provided at the Rilda Canyon portal 

facility site and are classified as "undisturbed" and "disturbed" collection systems.  The 

"undisturbed" system collects overland runoff water above the portal site and from side 

slopes adjacent to the site and conveys it past the disturbed area into the natural channel of 

Rilda Canyon Creek.  The "disturbed" collection system collects runoff from the portal and 

storage areas and conveys it to a temporary sedimentation basin east of the facilities pad.  

Flows that exceed the holding capacity of the sediment basin is diverted to the sediment 

pond.   

 

Development plans for the Rilda Canyon Portal Facilities include construction of single 

sedimentation pond located at the eastern extent of the disturbed area (refer to R645-301-500 

Engineering Section Map 500-2).  Analysis utilized to determine the size and hydraulics 

related to the construction and operation of the sedimentation pond is included Volume 11 

Appendix Volume - Hydrology: Appendix B: Drainage and Sediment Control Plan.  The 
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sediment pond was strategically located below Rilda Canyon Springs to minimize the effects 

to the springs and collection system.    

 

F. ALTERATION TO THE BIOLOGIC COMMUNITIES 
 

PacifiCorp developed a Drainage and Sediment Control Plan to protect the surface (Rilda 

Creek) and groundwater resources (Rilda Canyon Springs) in the area of the Rilda Canyon 

Portal Facilities.  The Drainage and Sediment Plan will ensure protection of water resources 

by handling soil, overbuden and refuse from previous mining activities in such a manner to 

minimize discharge of pollutants to the hydrologic regime.  Refer to Volume 11 Appendix 

Volume - Hydrology: Appendix B: Drainage and Sediment Control Plan for complete details 

related to development of the Rilda Canyon Portal Facilities.  As stated previously, sediment 

control measures consist of the utilization of proper mining and reclamation methods and 

sediment control practices.  Sediment control methods include, but are not limited to: 

 

a. Retaining sediment within disturbed areas; 

b. Diverting runoff away from disturbed areas; 

c. Diverting runoff using protected channels or pipes through disturbed areas so as 

not to cause additional erosion; 

d. Using straw dikes, riprap, check dams, mulches, vegetative sediment filters, 

dugout ponds and other measures that reduce overland flow velocities, reduce 

runoff volumes or trap sediment. 

e. Paving. 

 

PacifiCorp and governmental agencies have conducted several baseline studies of Rilda 

Creek to establish existing surface and groundwater characteristics.  These studies included; 

quality and quantity monitoring of Rilda Creek, Rilda Canyon Springs, installation of 

groundwater wells and pump testing, geomorphology investigation and biological organisms 

assessments.  Baseline data has been compared to hydrologic monitoring results to evaluate 

the effectiveness of the drainage and sediment control plan. The results indicate that there 

has been no conclusive evidence that shows construction activities of the Rilda Portal 

facilities having a negative impact on the hydrologic regime of Rilda Creek.  The results of 

the biological assessment study are included in Volume 11 Appendix Volume - Biology: 

Appendix C.   

 

Mitigation and Control Plans 

 

To minimize potential effects to Rilda Creek, all mine discharge water will be routed through 

the underground reservoirs in the old workings or specialized sump areas and discharged at the 

Deer Creek Mine portals located in Deer Creek Canyon as explained above in R645-301-500 

Engineering.  Monitoring will be in accordance with UPDES permit standards and state and 

federal regulations.  (refer to Volume 9 - Hydrologic Section: Appendix B for UPDES permit 

information.)  As described previously and in the Drainage and Sediment Control Plan (refer 

to Volume 11 Appendix Volume - Hydrology: Appendix B) the site development in Rilda 
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Canyon has been designed to minimize the potential effects to the hydrologic balance.  

Baseline studies have been conducted to assess the quality, quantity, geomorphology and 

biologic resources of Rilda Canyon. 

 

The effects of the mining operation on the surface water system will continue to be analyzed 

through the surface water monitoring plan described below.  In the event that monitoring shows 

that the surface water system is being adversely affected by mining activities, additional steps 

will be taken to rectify said impacts in cooperation with local, state, and federal regulatory 

agencies. 

 

Surface Monitoring Plan 

 

A hydrologic surface monitoring program, initiated in 1979 (sites in Meetinghouse and Rilda 

canyons were added in 1986 and 1989, respectively, [Mill Fork Canyon was monitored by 

Mountain Coal Company from 1984-95 and was included in PacifiCorp's hydrologic 

monitoring in 1997]), has been underway at each of the surface monitoring stations shown on 

Map HM-1 (refer to Volume 9 - Hydrologic Section).  An additional surface site was added in 

1997 in Rilda Canyon in the right fork above the mainline development to monitor the 

surface/groundwater relationship of the right fork.   Stations were established to monitor water 

quality and quantity above and below the mine permit areas.  The parameters for laboratory 

analyses are those established by DOGM in "Guidelines for Surface Water Quality" (refer to 

Volume 9 - Hydrologic Section: Appendix A).  Once baseline data have been collected 

(two-year period), the surface sites described in the hydrologic monitoring schedule in 

Appendix A will continue to be monitored quarterly (when accessible) throughout the 

operational phase of the mine.  The quarterly monitoring during the mine operational phase 

will include flow and quality to delineate seasonal variation and assess changes in water 

quality. 

 

Future data may show that modifications of the monitoring schedule are justified.  Any changes 

to the monitoring schedule (frequency or parameters) will be made only with the approval of 

DOGM.  Results of all water quality data will be submitted to that agency quarterly, with an 

annual summary. 

 

Post-mining monitoring of surface water will continue at representative stations determined 

with the aid and approval of DOGM.  Representative surface water stations will be monitored 

biannually during high and low flow conditions.  Monitoring will continue until the release of 

the reclamation bond or until an earlier date to be determined after appropriate consultation 

with local, state, and federal agencies. 

 

Groundwater System 

 

PacifiCorp has collected an extensive database of information pertaining to the groundwater 

quality and quantities of the East Mountain region and adjacent areas.  Included in the database 
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is long-term quality and flow information both for springs and for groundwater intercepted by 

mining. 

 

Detailed descriptions of the regional and area groundwater resources have been presented in 

previous sections and will not be duplicated here (refer to R645-301-722).  In general, the 

majority of all natural groundwater discharge points located on the East Mountain property is 

in the form of seeps and springs.  PacifiCorp has mapped approximately eighty (80) springs 

ranging in discharge from <1 gpm to as high as 450 gpm (refer to Volume 9 - Hydrologic 

Section: Map HM-4). 

 

The USGS has conducted extensive studies to determine the regional groundwater system for 

the central Wasatch Plateau Coal Field.  The studies indicate a regional aquifer exists in the 

coal-bearing sequence of the Blackhawk and the underlying Star Point Sandstone formations.  

The studies have also concluded that several isolated or perched aquifers existed above the 

Blackhawk-Starpoint aquifer.  PacifiCorp agrees with conclusions of the USGS studies 

concerning the perched aquifers above the coal-bearing sequence of the Blackhawk Formation 

but has some reservations about the significance of the Blackhawk-Starpoint aquifer which 

will be discussed below.  The majority of the groundwater is discharged from the perched 

aquifers which occur along the base of the North Horn Formation in the form of seeps and 

springs (refer to Volume 9 - Hydrologic Section: Map HM-4, Figure HF-6, and Table HT-1).  

Several other perched aquifers exist mainly along the formational contacts with the North Horn 

Formation, including the upper contact with the Flagstaff Limestone and the lower contact with 

the Price River Formation. 

 

The majority of the groundwater recharge on East Mountain comes from the winter snowpack 

which melts and infiltrates into the surface of East Mountain.  The water flows down vertical 

fractures which intersect sandstone channel systems in the North Horn Formation.  The 

majority of the groundwater reaching this point intersects the surface in springs located in the 

North Horn Formation.  Very little recharge intersects the upper Price River Formation and 

Castlegate Sandstone; consequently, they are not water saturated where intersected in the 

numerous drill holes penetrating those units.  As discussed earlier in the Groundwater Section, 

recharge to the North Rilda area is very limited due to the topographic configuration of the 

region (refer to Volume 9 Map HM-9). 

 

The hydrogeologic characteristics of the coal-bearing Blackhawk and overlying formations 

effectively limit the extent of impacts to the hydrologic system.  Impacts to water quality are 

negligible and may be slightly beneficial.  As discussed previously, two separate aquifers-

water bearing zones occur on the East Mountain property:  1) perched aquifers associated 

mainly with the North Horn Formation, and 2) Blackhawk-Starpoint regional aquifer, which 

exhibits limited potential as a property wide, water saturated zone.  The following hydrologic 

balance section will segregate the two zones and describe the significance and possible impacts 

to each zone. 

 

Hydrologic Balance - Groundwater 
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Mining within the North Rilda (all mine in the Deer Creek Mine including the North Rilda 

Area ceased on January 7, 2015) area will have negligible impact on the regional hydrologic 

balance, but there could be some possible local impact.  This section discusses the possible 

mining-related impact on the hydrologic balance due to: 

 

A. Subsidence - Perched Aquifer Systems,  

B. Mining in the Rilda Canyon Area - NEWUSSD Springs, and  

C. Interception of Groundwater by Mine Workings 

D. Mining Below the Right Fork of Rilda Canyon 

E. Mill Fork State Lease ML-48258 Permit Area (Federal Lease UTU-84554) 

Access (reverted to the BLM on August 1, 2011 and designated as federal lease UTU-

88554) (Hiawatha Seam) 

 

A. SUBSIDENCE: PERCHED AQUIFER SYSTEMS ABOVE THE MINE 

HORIZON 
 

As discussed earlier, most of the groundwater in the permit and adjacent areas discharges in 

the form of seeps and springs.  No springs are undermined in the North Rilda area.  Only two 

springs are within the North Rilda mine plan area, 80-50 located in Section 29 and the Rilda 

Canyon Springs located in Section 28 (refer to Volume 9 Map HM-9  for the location of the 

springs and Volume 9 - Hydrologic Section of the Deer Creek MRP: Appendix A for 

sampling sites and monitoring schedule).  A Spring Geologic Conditions Inventory sheet has 

been completed for each spring inventoried on the East Mountain Property and can be found 

in Volume 9 - Hydrologic Support Information. 

 

PacifiCorp has conducted a series of exploration programs to identify the geologic and 

hydrologic characteristics of the North Rilda area including the crossing of the right fork of 

Rilda Canyon (refer to Volume 9 Map HM-10).  A series of six drill holes were completed 

in 1997 to document coal seam characteristics, structural geology and hydrologic conditions.  

Drilling was conducted on approximately 250 foot centers across the projected Mill Fork 

Graben from previously completed drill holes EM-158 and EM-56.  No structural 

discontinuities were identified during drilling.  Groundwater encountered during drilling was 

restricted to minor quantities from the alluvium/colluvial fill (estimated at 2 - 5 GPM) near 

the alluvial\bedrock interface.  Mainline development below the Right Fork of Rilda Canyon 

did not intercept any groundwater, and has remained "dry" since initial development. 

 

To identify any mining related impacts PacifiCorp monitors a significant number of springs 

which have been undermined or will be undermined within the next five years (refer to 

Volume 9 - Hydrologic Section: Hydrologic Monitoring Schedule and Map HM-5).  A field 

verification meeting will be held each year with the government agencies involved to 

determine if changes in the springs monitored are required.  Each year in the annual 

Hydrologic Monitoring Report spring flow rates are compared to East Mountain climatology 
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as to how closely spring discharge follows local annual precipitation or to verify any mining 

related impacts. 

 

Data collected by PacifiCorp continues to show the relationship between the variation in 

groundwater discharge quantity and precipitation.  Hydrologic monitoring completed on the 

East Mountain property has failed to identify any changes in the quantity or quality of 

groundwater discharge from the springs which have been undermined.  The U.S. Bureau of 

Mines completed an independent study (1994) of the mining impacts on the Hydrology of 

East Mountain (Response of Springs to Longwall Coal Mining at the Deer Creek and 

Cottonwood Mines, Wasatch Plateau, UT., Informational Circular 9405, U.S. Bureau of 

Mines).  PacifiCorp personnel collected the data in this study from springs determined to 

represent hydrologic conditions on East Mountain.  This determination was made by an ad 

hoc committtee including representatives of DOGM and the Forest Service.  This study failed 

to find any springs that have been impacted by mining (refer to Volume 11 Appendix Volume 

- Engineering:  Appendix A). 

 

B. MINING IN THE RILDA CANYON AREA-NEWUSSD SPRINGS 
 

As discussed in R645-301-721, North Emery Water Users Special Service District 

(NEWUSSD) collection system, a major concern to PacifiCorp, is located immediately 

below the mining activities in Rilda Canyon.   

 

PacifiCorp contracted Hansen, Allen & Luce (HA&L) to conduct a hydrologic test in Rilda 

Canyon.  (Refer to Volume 9 - Hydrologic Support Information, Rilda Canyon Pump Test.)  

The findings from this test were then compared to the Wellhead/Drinking Water Source 

Protection criteria to determine the appropriate mitigation measures.  The local groundwater 

system in the vicinity of the NEWUSSD springs consists of an unconfined alluvial valley fill 

aquifer as well as bedrock and fracture systems.  Resistivity data provided by PacifiCorp 

indicate that the total maximum depth of alluvium ranges from 50 to 73 feet at the three 

locations where cross sections were taken.  The locations of the resistivity cross sections 

within Rilda Canyon are shown on Map HM-7 (refer to Volume 9 - Hydrologic Section).  

The width of the unconfined aquifer varies due to the influence of side drainages which also 

feed the area. 

 

Water moving throughout Rilda Canyon appears to originate mainly from the alluvial 

deposits associated with the right and left forks of Rilda Canyon.  Earlier studies indicated 

two other potential sources; an east-west trending fault which is believed to lie to the north 

of the canyon floor, and the third is potentially through a north-south trending fault which 

bisects the canyon just west of the NEWUSSD spring collection system.  Extensive surface 

exploration conducted in Rilda and Mill Fork canyons parallel to the trend have failed to 

identify structural features which would contribute to the groundwater system. 

 

Springs within Rilda Canyon are believed to indicate and verify the locations of changes in 

stratigraphy.  Examples of local stratigraphy and their impact on hydrology have been 
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verified historically through stream and spring flow observations.  The canyon drainage west 

(or above) the interface with the upper contact of the Star Point Sandstone is generally a 

discharging stream section.  When alluvial waters come in contact with the more 

impermeable members of the upper Star Point Sandstone formation, they are often forced to 

the surface, creating springs. Local NEWUSSD springs confirm a recharging stream section.  

When these more impermeable formations are crossed, the stream once more becomes a 

losing stream until subsurface waters again come in contact with the more impermeable 

members of the Star Point Sandstone and underlying Mancos Shale formations.  Some 

sections of the stream within Rilda Canyon gain flow, thereby evidencing the locations where 

subsurface water is forced to the surface by the tighter formations. 

 

Data collected during and following the pump test of Well P-7 were used to provide estimates 

of local valley fill aquifer characteristics.  For these analyses, data from both pumped P-7 

and from observation Well P-6 during both the drawdown and recovery portions of the test 

were used. 
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Aquifer transmissivities as determined by the methods described in R645-301-721 range 

from a low of 6,100 gpd/ft to a high of 35,900 gpd/ft.  As a summary of values determined, 

the following table is provided.  The table contains a column identified as "Credibility of 

Results" which is intended to be a guide to the numbers given.  A high credibility rating 

indicates that the method basically accounts for conditions believed to exist within Rilda 

Canyon.  A medium credibility indicates that, for these conditions, the solution does not 

appear to fully account for identified field conditions.   As outlined in the table, it is believed 

that long-term transmissivities are on the order of 20,000 gpd/ft and short-term 

transmissivities are on the order of 35,000 gpd/ft.  The variation in results appears to be due 

to boundary effects created by the canyon walls.  If used for further analyses, the short-term 

transmissivity estimates should govern. 

 
 

SUMMARY OF CALCULATED TRANSMISSIVITIES 

Analysis 

Used 

Data 

Type 

Well 

Data 

Used 

Estimated 

Transmissivity 

(gpd/ft) 

Credibility of Results 

Short-

Term 

Long-

Term 
High Medium Low 

Cooper-

Jacob 
Drawdown P-7 35650 

17,550-

21,000 
   

Cooper-

Jacob 
Drawdown P-6  23600    

Cooper-

Jacob 
Recovery P-7 35900 13700    

Theis Drawdown P-7 28450 17900    

Neuman Drawdown P-7 13150 6100    

 

Groundwater Quantity Based on Pump Test Results 

 

An approximation of the total groundwater flow moving eastward down Rilda Canyon was 

made using data collected from the resistivity studies completed by PacifiCorp and from data 

collected at local area wells.  The flow approximation was made by applying the general 

flow equation Q=VA.  The area of groundwater flow was determined using the inferred cross 

sectional area identified in the resistivity study as "R-3" (refer to Volume 9 - Hydrologic 

Section: Map HM-7) for the canyon adjacent to P-7.  The velocity of groundwater movement 

was determined from the relationship between hydraulic permeability and groundwater 

gradient, V=ki.  Permeability was determined from the estimate for short-term transmissivity 

obtained using the methods discussed earlier.  It was felt that under flow conditions 

uninfluenced by man, the short-term transmissivity is most representative of natural 

conditions.  Using these relationships, the estimated amount of groundwater moving down 

Rilda Canyon was determined for both high and low flow conditions. 

 

Based on historic data, low flow conditions were found to dominate during the period of the 

1990 pump test; however, it has been noted by PacifiCorp employees that a rise in water 
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level occurs within Rilda Canyon wells each year as the groundwater aquifer responds to 

snow melt runoff.  Historical data reproduced in Figure HF-25 for wells 1 through 5 shows 

seasonal and annual water level fluctuations (refer to Volume 9 - Hydrologic Section).  Note 

the relative change in water level between wells.  Little overall variation is noted except for 

P-3 which shows changes over time totaling approximately thirteen to fourteen (13-14) feet.  

Changes recorded in P-3 are likely greater than those indicated by Figure HF-25 because P-3 

is only thirty-eight (38) feet deep and water levels have been known to drop below the bottom 

of the well.  A comparison of water level variations between P-3 and adjacent P-7 indicates 

that the total water level fluctuation may be as much as twenty-two (22) feet, (actual data 

collected from 1990 through 1996 reveals the maximum rise in water level of approximately 

twenty eight [28] feet, refer to Annual Hydrologic Monitoring Reports). 

 

Low Flow.  The first condition analyzed was based upon the relatively low flow condition 

found in November 1990.  Using the relationship Q=VA as discussed above, the total alluvial 

valley aquifer flow in the area of P-7 was estimated to be approximately 151 gpm.  

Subtracting an average pumped Volume of 16.4 gpm from P-7, an estimated flow of 135 gpm 

bypassed P-7 and continued downstream toward the NEWUSSD spring collection system.  

Impacts noted upon the NEWUSSD spring system as a result of pumping P-7 appear to be 

confined to a reduction in flow from the springs on the order of ten percent.  Before pumping 

began, total combined spring flows were approximately 85 gpm.  During the later stages of 

pumping, just prior to termination of the test, spring flows had reduced to approximately 

77.5 gpm, indicating a reduction in flow of 7.5 gpm during the pump test.  Additional 

reductions in flow will probably occur as flows continue to stabilize. 

 

As stated above, not all the water moving down Rilda Canyon in the alluvial valley aquifer 

was collected through pumping of P-7.  In order to obtain an estimate of the total possible 

impact should the entire alluvial aquifer be eliminated as a source of water, a straight line 

extrapolation was made of pumped flows versus decreased spring flows.  A straight line 

extrapolation of the data in this fashion should be considered an approximation only, not an 

accurate method of determining precise impacts.  At an average pump rate of 16.4 gpm at 

P-7, NEWUSSD spring flows decreased by approximately ten percent.  Assuming all alluvial 

valley recharge bypassing P-7 was eliminated as a potential source of water, the estimated 

impact to the NEWUSSD springs (using the straight line extrapolation method) could be 

approximately 69 gpm.  The estimated spring impact based in percent would then be 69 gpm 

over an uninfluenced flow rate of 85 gpm or eighty-one percent.  Using this methodology, 

the remaining nineteen percent of the flow contributing to the NEWUSSD springs appears 

to be coming from other sources. 

 

High Flow.  High flow conditions were estimated by adding to the 151 gpm base flow 

calculated for the November 1990 period the additional flow which would move down the 

canyon given a twenty-two (22) foot rise in water level which would occur during a wet year 

(actual data collected from 1990 through 1996 reveals the maximum rise in water level of 

approximately twenty eight [28] feet, refer to Annual Hydrologic Monitoring Reports).  The 

additional flow projected to occur during wet years was estimated by 1) measuring the cross 

sectional area which would result from a twenty-two (22) foot rise in the water table and 2) 
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by applying the flow relationship Q=kiA.  As indicated earlier, the water table gradient (I) 

used in this equation was found to be greater in 1987 than during the November 1990 test.  

Based on these assumptions, increased water levels measured during the high flow period of 

1987 resulted in an estimated alluvial valley aquifer flow rate of 372 gpm. 

 

Data shows that total NEWUSSD spring flow during high flow periods is typically on the 

order of 400 gpm (refer to Volume 9 - Hydrologic Section: Figure HF-11).  If all alluvial 

flow entered the springs, then the total impact to the springs resulting from the loss of said 

flow would be on the order of ninety-three percent (372 gpm/400 gpm).  An alternate method 

of approximating the potential impact is through the use of the same impact ratio as was 

determined from the low flow pump test completed on P-7.  Using this method, the total 

expected decrease in spring flows during high flow periods would be approximately 

170 gpm, or a forty-three percent decrease (170 gpm expected decrease/400 gpm total spring 

flow). 

 

Wellhead/Drinking Water Source  Protection 

 

The State of Utah has been required by the federal government under the Federal Safe 

Drinking Water Act to establish a Wellhead Protection Program to protect groundwaters that 

supply drinking water to public water supply systems.  Included in this classification is the 

NEWUSSD spring collection system within Rilda Canyon.  During the time frame of the 

NEWUSSD springs investiagation, (1989-90), the wellhead protection rules were in draft 

form and were being considered for adoption by the Utah Safe Drinking Water Committee.    

A brief summary of the proposed draft rules is included as Table HT-11 (refer to Volume 9 

- Hydrologic Section).  The wellhead protection rules were adopted by the Utah Safe 

Drinking Water Committee and referred to as the "DRINKING WATER SOURCE 

PROTECTION" rules, R309-113, on July 26, 1993.  Delineation of protection zones and 

management areas remained unchanged from the draft guidelines listed in Table HT-11 (refer 

to Volume 9 - Hydrologic Section of the Deer Creek MRP). 

 

Based upon information contained in the table, it appears that the property included within 

Zone 1, a 100-foot radius around the NEWUSSD spring collection system, should be owned 

by the water supplier and be fenced.  In addition, Zone 1 should be protected against 

anthropogenic sources of contamination.  The "Master List of Potential Anthropogenic 

Sources of Contamination in Utah" as given in R449-113-8.1 includes coal companies within 

the designation, "Concrete, asphalt, tar and coal companies."  Note the designation difference 

between new and existing sources in the table just discussed in that "new sources" indicates 

a definitive action whereas "existing sources" indicates that the action "should" be done.  

This distinction implies that existing facilities will be treated with more latitude than new 

facilities.  It appears that this wording has been added to take into account the many possible 

configurations of public water supplies wherein little can be done to modify or correct long 

standing conditions. 

 

Because the area has a characteristically high groundwater velocity, the criteria identified by 

zones 2 and 3 in the table do not apply.  For example, a 250-day travel time for water found 
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within the alluvial aquifer (using a permeability of 167 ft/day as estimated by the pump test 

results) would be 7.9 miles.  Since the criteria require that the zone not extend beyond the 

natural hydrologic boundaries, the zone is reduced to the limit or extent of the canyon in 

which the NEWUSSD springs are located. Using this criterion, the north and south limits 

would include the land to the ridgeline of Rilda Canyon.  The west boundary line would be 

placed at a two mile radius from the NEWUSSD spring collection system, and the east 

boundary would be located along the contour line 100 feet lower in elevation from the 

groundwater source.  A map showing the approximate groundwater protection zone 

boundary as defined by the preliminary draft regulation is presented in Figure HF-41 (refer 

to Volume 9 - Hydrologic Section of the Deer Creek MRP).  It should be noted that this 

boundary is only an approximation of the two mile radial zone as defined in the regulation, 

and refinement will be needed as the regulation is further defined. 

 

Spring Impacts 

 

Impacts noted on NEWUSSD springs during the pump test completed in November 1990 

were found to be in the range of approximately ten percent.  The impacts are based upon the 

pump test, water level data collected from P-7, other local piezometers, and spring discharge 

data.  Continued pumping beyond the length of the test completed will likely result in 

additional declines beyond those noted during the seven-day test.  The impacts to the springs 

based upon varying local conditions and flow patterns have been reviewed as a result of this 

reporting effort.  Some of the changes which could potentially occur to the local groundwater 

system, thereby impacting local springs, are discussed below. 

 

Total Elimination of Alluvial Flow.  In the event that all alluvial aquifer flow from the 

west up Rilda Canyon was eliminated as a spring recharge source, impacts to the 

NEWUSSD springs may be more severe than forty-two of the ninety-three percent 

estimate made through the use of pumping test data.  Impacts to the NEWUSSD springs 

would be most severe in the event that local alluvial water provides the majority of the 

head driving the spring collection system during peak periods.  Based on the large 

fluctuations noted in Well P-3, (replaced with P-7), this appears to be the case.  Other 

flows, including those related to faults and fractures may provide a relatively constant 

base flow to the spring collection system; however, the majority of impact potential to 

the springs at this time appears to be related to alluvial recharge. 

 

Elimination of Other Sources.  Other sources of spring recharge water include fractures 

as well as alluvial flow in the side canyon located adjacent to the NEWUSSD springs 

to the south.  Should recharge waters feeding the fractures originate from areas 

proposed to be mined and mining diverts the water from its natural course, impacts to 

the springs could be cumulative with those resulting from a reduction of alluvial flow 

as discussed above.  Obviously, under these conditions the impacts will be greater than 

those estimated herein based upon alluvial flow near P-7 alone. 

 

With the exception of P-3, little seasonal variation was noted in the water level within 

the wells shown in Figure HF-25 (refer to Volume 9 - Hydrologic Section of the Deer 
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Creek MRP).  The variation noted in P-3 is insufficient; however, to account for the 

total flow variation measured in the NEWUSSD springs between high and low flow 

years.  High and low flow alluvial recharge from the main canyon area was estimated 

earlier to be approximately 372 and 151 gpm, respectively.  The increase in alluvial 

recharge is then the difference between the two values, which is 221 gpm; however, 

the increase in spring discharge between high and low flows has been reported to be 

approximately 320 gpm, thirty-one percent higher than the total alluvial flow increase 

originating from the main canyon area.  This may indicate that the remaining portion 

of NEWUSSD spring flows come from either other "non alluvial" sources or additional 

alluvial flow from the south tributary. 

 

Overall Impact Potential.  PacifiCorp conducted a pump test project in Rilda Canyon 

to determine the groundwater characteristics and source.  As documented by the pump 

test, the major source of groundwater to the Rilda Canyon Springs is from the alluvial 

deposits (refer to Volume 9 - Hydrologic Support Information, Rilda Canyon Pump 

Test).  The majority of the recharge to the alluvial deposits is from the right fork of 

Rilda Canyon.  Recharge to the alluvial deposits of Rilda Canyon occurs above the 

Castlegate Sandstone to the west of the mine plan boundary (refer to Volume 9 Map 

HM-9). Little impact to spring flow may actually occur unless geologic conditions 

change as a result of mining.  Subsidence could potentially result in the development 

of cracking or fracturing of the subsurface geologic stratum above the mine workings.  

Local recharge crossing these hypothetically subsided areas could be lost from the 

spring recharge system, thereby directly affecting local spring flows.  Mining below 

the right fork of the Rilda Canyon drainage will consist of first mining only (main entry 

development) which will minimize the potential impacts related to subsidence (refer to 

Volume 9 Map HM-10 and the approved Deer Creek R2 P2 [Refer to Volume 5, Maps 

3-6 and 3-7]).  Mitigation for the loss of spring flow has been based on the elimination 

of the alluvial recharge which is unlikely to occur based upon the projected extent of 

the mine compared to the recharge area.  Mitigation efforts based on the worst case 

scenario have been outlined in the following section.  

 

Mitigation 

 

Through intensive negotiations and investigations of possible alternatives, PacifiCorp and 

NEWUSSD agreed upon mitigation plan on August 12, 1993.  The plan included 

construction of a slow sand water treatment plant with a 0.5 million gallon storage reservoir 

(the mitigation alternative information is found in Appendix G of Volume 9 - Hydrologic 

Section).  Construction of the plant and reservoir began in March of 1994 and was completed 

in November 1994.  The plant was brought on-line in November 1994 utilizing Rilda Springs 

as one of the sources of water.  PacifiCorp will continue monitoring springs in Rilda Canyon 

for potential mining related impacts (refer to Volume 9 - Hydrologic Section: Appendix A). 

 

To alleviate concerns with the Rilda Canyon Portal Facilities, PacifiCorp and North Emery 

Water Special Service District (NEWSSD) investigated re-locating the Rilda Canyon 

Springs collection system from their current location to the mouth of the right fork of Rilda 
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Canyon above the portal facilities.  The proposed collection system study is shown on 

Engineering Section Map 500-2.  PacifiCorp submitted an investigation plan to the Division 

outlining hydrologic objectives of the site investigation (refer to Volume 11 Appendix 

Volume - Hydrology: Appendix D).  PacifiCorp has completed the following project phases 

of the investigation: 

 

1.  Drilling a series of hydrologic monitoring wells, 

2. Well development and groundwater sampling, 

3. Aquifer testing. 

 

Results of the study and field work found the project to be ineffective and economically 

unfeasible. However, PacifiCorp continued to cooperate with NEWUSSD to develop a cost 

effective, long term mitigation plan that would offset any loss of spring flow that could 

potentially be impacted by underground mining activities. 

 

In 2008, PacifiCorp partnered with NEWUSSD to develop an additional water source of Elk 

Springs and a related spring labeled as 89-61.  This complex is located on East Mountain 

within the main fork of Meetinghouse Canyon (refer to Volume 11 Appendix Volume - 

Hydrology: Appendix E).  The development of these springs as a drinking water source could 

provide an additional 250-500 gallons per minute to the NEWUSSD culinary system. 

 

Standard source development structures are used to collect water and discharge into a 

transmission pipeline.  The transmission pipeline is routed underground to the steep, vertical 

decline in the left fork of Meetinghouse Canyon.  A horizontal directional borehole was 

developed 700 vertical feet through the Castlegate Sandstone outcrop to the canyon floor.  A 

6 inch transmission pipeline is routed through this borehole and connects to a lower trenched 

pipeline segment.  This lower pipeline route follows a previously disturbed transmission 

power line corridor to the mouth of the canyon and into the slow sand treatment plant 

operated by the NEWUSSD.  The project allows the NEWUSSD to meet drinking water 

standards, protect public health and provides the necessary culinary services for the current 

and projected culinary water use within its service area.  This project was completed in the 

spring of 2009. Additional information needed for this project can be gained by contacting 

the NEWUSSD. 

 

C. INTERCEPTION OF GROUNDWATER BY MINE WORKINGS 
 

As previously discussed in this section, the Blackhawk Formation consists of interbedded 

layers of sandstone and mudstone separated by various minable and non-minable coal seams.  

The sandstone beds-fluvial channel systems are generally massive while the mudstone layers 

are fine textured and have a tendency to swell when wet and decompose into an impervious 

clay.  Because of the aquiclude formed by mudstone layers in the North Horn Formation and 

topography, recharge to the Blackhawk Formation is limited, even along major fault systems.  

Due to the lithologic characteristics of the Blackhawk, both vertical and horizontal migration 

is constricted. 
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The interception of groundwater varies and is dependent on several factors.  One of the most 

significant is that when the mine enters previously un-mined country, a significant amount 

of water is liberated.  In virtually all cases the amount of water which flows into the mine 

exceeds the recharge and, in time, the water inflow decreases in volume.  If new areas are 

not mined, the discharge from the mine will decrease accordingly.  As reported in the annual 

Hydrologic Monitoring reports, flow rates for individual areas including fault zones normally 

decrease to less than ten percent of the initial flow rate.   

 

Long-term monitoring of water producing zones in both Deer Creek and 

Wilberg/Cottonwood mines has established that once base flow has been reached, the flow 

is consistent over time.  Monitoring has not indicated any seasonal or yearly variations (refer 

to the Annual Hydrologic Monitoring reports for in-mine long-term flow information). 

 

As pointed out by Theis (1957), water discharged from a well or, in this case, underground 

mines, must be balanced by 1) an increase in recharge to the groundwater system, 2) a 

decrease in natural discharge from the system, or 3) a decrease of groundwater in storage, or 

by a combination of all of these.  As hydrologic studies have shown and monitoring of 

intercepted groundwater has verified, recharge into the underground workings is limited even 

in areas of faults and fractures.  Based on the hydrologic characteristics of the Blackhawk 

and the underlying Star Point Sandstone (low porosity and hydraulic conductivities) and data 

from surface hydrologic monitoring, decrease in the natural discharge of the system is 

considered to be only a minor factor; therefore, groundwater intercepted in the mine plan 

area is concluded to be from storage.  One factor which verifies this conclusion is rapid 

dewatering of intercepted groundwater with no apparent change in the surface hydrological 

system.  As the USGS pointed out in Open File 81-539 and monitoring by PacifiCorp has 

shown, the majority of surface flow is due to the runoff from the winter snowpack and not 

from groundwater recharge.  

 

D. MINING BELOW the RIGHT FORK of RILDA CANYON 
 

A portion of the Right Fork area of Rilda Canyon lies within the North Rilda Canyon Permit 

Application area of the Deer Creek Mine.  Due to the environmental sensitivity of the Right 

Fork area (specifically the sub-surface hydrologic alluvial system and associated surface 

riparian vegetation zone), a complete analysis of a "no-subsidence / long term stability" 

design of the 5th North Mains development within the area of the right fork of North Rilda 

Canyon has been conducted addressing the long term ground stability and subsidence 

protection of the area with regards to mining. All pre-mining and post-mining conditions 

have been evaluated based on the best geologic and engineering information currently 

available (refer to Volume 11 Appendix Volume - Engineering: Appendix A).  

 

The 4th North Mains consists of a 5-entry development section, bearing northwest from the 

Deer Creek 10th West Mains.  Initial location of the 10th West/4th North intersection was 

based on the following: 
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(1) Existing Blind Canyon Seam conditions encountered with regard to 10th West 

Mains development. 

(2) Proximity to the projection of the Mill Fork Fault Graben. 

(3) Most practical access route to the North Rilda - Blind Canyon and Hiawatha coal 

reserves, across the North Rilda Canyon Forks area.   

 

A complete analysis of the to location and long term ground stability of the 4th North / 10th 

West Mains and the Left Fork of Rilda Canyon was prepared and submitted by PacifiCorp 

to the BLM on November 15, 1996.  Approval to proceed with relocation and development 

of the 4th North Mains was given by the BLM (per letter) February 13, 1997. 

 

With regard to PacifiCorp's North Rilda Area Permit Application, the 4th North Mains were 

originally projected to be developed northwest (approximately 3000 feet), from the 4th North 

/ 10th West Mains intersection.  The mainline development, designated as 5th North, then 

changed course to a northeast bearing, with development proceeding under the Right Fork 

area of Rilda Canyon.  Selection of the Right Fork stream crossing area was based on the 

results of an extensive surface exploration program conducted in the Right Fork of Rilda 

Canyon (refer to Volume 9 Maps HM-9, HM-10).  A series of six drill holes were completed 

in 1997 to document coal seam characteristics, structural geology and hydrologic conditions.  

Drilling was conducted on approximately 250 foot centers across the projected Mill Fork 

Graben from previously completed drill holes EM-158 and EM-56.  No structural 

discontinuities were identified during drilling.  Groundwater encountered during drilling was 

restricted to minor quantities from the alluvium/colluvial fill (estimated at 2 - 5 GPM) near 

the alluvial/bedrock interface.  Based on the results of the 1997 surface exploration 

conducted in the Right Fork of Rilda Canyon, a meeting was held in October 1997 with 

DOGM, USFS, and BLM to discuss the re-location of the 4/5th North intersection to 

maximize the overburden in the Right Fork stream crossing.  The 5th North Mains were re-

located approximately 800 feet west of the original projection, increasing the overburden 

from 120 to approximately 200 feet.  A fault system referred to as the Mill Fork Canyon 

Graben is projected to intersect the western portion of Federal Coal Lease U-06039 (refer to 

Volume 9 Map HM-9).   The Mill Fork Canyon Graben was intersected and crossed north of 

the North Rilda Area mine plan extension in the Beaver Creek No. 4 Mine and consisted of 

a series of faults with a total displacement of approximately thirty (30) feet.  Beaver Creek 

No. 4 Mine was a relatively dry mine with only few isolated roof drippers associated with 

the Mill Fork Fault system.   In reviewing the exploration data and in-mine information from 

the development of the 5th North Mains, it appears that the eastern fault of the Mill Fork 

Graben diminishes to the south from where it was intercepted in the Beaver Creek No. 4 

Mine located north of Mill Fork Canyon.  Deer Creek mine workings have intercepted a 

small fault of 7' displacement, down on the west side in the Mill Fork Access mains at XC-

29, followed by a very small displacement (<1') fault, upthrown on the west side.  This small 

fault Agraben,@ though not in line with the projected fault zone, is almost surely related to it.  

This fault zone does not appear in any surface outcrops.  No groundwater was associated 

with either fault.  If mining intersects faulting related to the Mill Fork Graben during 

development, permanent seals will be installed to control groundwater if present. 
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During the development of the 5th North Mains, PacifiCorp monitored intercepted 

groundwater from all sources including roof drippers and groundwater inflow from floor of 

the mine as specified in R645-301-200: Groundwater Monitoring.  Surface 

water/groundwater interrelationships were monitored above and below the mine crossing as 

specified in R645-301-200: Surface Water Monitoring.  Mainline development below the 

Right Fork of Rilda Canyon did not intercept any groundwater, and has remained "dry" since 

initial development. 

 

E. MILL FORK STATE LEASE ML-48258 (FEDERAL LEASE UTU-84554) 

ACCESS (HIAWATHA SEAM) 
 

Mill Fork State Lease ML-48258  Permit Area (Federal Lease UTU-84554) Access:  Based 

on data acquired through surface coal exploration programs, Energy West PacifiCorp 

developed a mine plan to access the Mill Fork State Lease Permit Area with a set of 6-entry 

mains driven on a northwest bearing from the 6th North Mains.  Mining within the Mill Fork 

Access corridor will be restricted to mainline development.  To ensure long term stability, 

pillars will not be removed. 

 

As stated earlier, in Structural Hydrologic Features, a fault system referred to as the Mill 

Fork Canyon Graben is projected to intersect the western portion of Federal Coal Lease U-

06039 (refer to Volume 9 Map HM-9).  The Mill Fork Canyon Graben was intersected and 

crossed to the north of the North Rilda Area mine plan extension in the Beaver Creek No. 4 

Mine and consisted of series of faults with a total displacement of approximately thirty (30) 

feet.  PacifiCorp has conducted extensive exploration programs to delineate the Mill Fork 

Graben including a series of close spaced drill holes in the Right Fork of Rilda Canyon.  

Drilling was conducted on approximately 250 foot centers across the projected Mill Fork 

Graben from previously completed drill holes EM-158 and EM-56.  No structural 

discontinuities were identified during drilling.  Groundwater encountered during drilling was 

restricted to minor quantities from the alluvial/colluvial fill  (estimated at 2 - 5 GPM) near 

the alluvial/bedrock interface.  Based on the results of the 1997 surface exploration 

conducted in the Right Fork of Rilda Canyon, a meeting was held in October 1997 with 

DOGM, USFS, and BLM to discuss the re-location of the 4/5th North intersection to 

maximize the overburden at the Right Fork stream crossing.  The 5th North Mains were re-

located approximately 800 feet west of the original projection, increasing the overburden 

from 120 to approximately 200 feet.  In reviewing the exploration data and in-mine 

information from the development of the 5th North Mains, it appears that the eastern fault of 

the Mill Fork Graben diminishes to the south from where it was intercepted in the Beaver 

Creek No. 4 Mine located north of Mill Fork Canyon (refer to Volume 9 map HM-9). 

 

Deer Creek mine workings have intercepted a small fault of 7' displacement, down on the 

west side in the Mill Fork Access mains at XC-29, followed by a very small displacement 

(<1') fault, upthrown on the west side.  This small fault Agraben,@ though not in line with the 

projected fault zone, is almost surely related to it.  This fault zone does not appear in any 

surface outcrops.  No groundwater was associated with either fault. 
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Hydrologic studies conducted in association with the coal leasing to the north and northwest 

of the North Rilda Area identified the Mill Fork Graben as a potential source of recharge for 

the Little Bear Spring.  PacifiCorp participated in these studies and provided funding for the 

second phase. 

 

Little Bear Spring is a large spring (average flow of approximately 300 gpm) which issues 

from the lowest member of the Star Point Sandstone (Panther Member) located 

approximately two miles to the northeast of the North Rilda Area in Section 9, Township 16 

South, Range 7 East.  The spring was developed in 1960 by Huntington City and is currently 

maintained by Castle Valley Special Service District (CVSSD).  Little Bear Spring provides 

sixty five (65) percent of the culinary water for the cities of Huntington, Cleveland and Elmo. 

 

As stated in the Mill Fork Environmental Assessment (EA) competed in 1997, Little Bear 

Spring flows continuously, with average monthly discharge ranging from two hundred (200) 

to four hundred forty (440) gpm (CVSSD, 1997).  Flow varies seasonally, with a typical 

increase of twenty (20) to forty (40) percent in response to spring runoff.  The lowest average 

monthly baseflow recently measured was one hundred ninety eight (198) gpm in April 1995.  

Isotopic analyses performed to evaluate the age of water indicated that the spring discharges 

modern water, and is similar in composition to water in both Crandall and Huntington Creeks 

(Mayo and Associates, 1997).  Further chemical analyses show that water from Little Bear 

Spring is very similar to surface water in both Little Bear and Huntington Creeks.  Water 

quality in the spring is good, requiring only chlorine treatment before it is suitable for 

consumptive use. 

 

Based on previous reports and field observations, the spring emanates from western fault of 

the Mill Fork graben.  The graben is approximately one thousand (1,000) feet wide and trends 

from the southwest to the northeast at approximately north thirty (30) degrees east.  Much of 

the geologic and hydrologic detail concerning the fault system was derived from the mining 

history of the Beaver Creek #4 Mine located in Mill Fork Canyon.  Mining in the #4 Mine 

encountered the eastern fault (down thrown approximately thirty (30) feet on the west) of a 

small graben as entries were driven northwest from the portals in Mill Fork Canyon.  Rock 

slopes were developed through the fault system down to the coal seam level.  Mining 

proceeded across the graben to the western up thrown fault (up thrown approximately twenty 

nine (29) feet on the west).  A second set of rock slopes were developed to access coal 

reserves to the west of the graben.  Coal reserves diminished rapidly to the west and the mine 

was eventually closed and reclaimed.  Mining across and within the graben encountered only 

minor quantities of groundwater and flow of Little Bear Spring was not impacted. 

 

The potential source of recharge for the graben system identified in these studies was Mill 

Fork Canyon.  Water flowing down Mill Fork Canyon enters the alluvial system above/near 

the southern trace of the graben and provides recharge to the fault systems associated with 

Little Bear Spring. 

 

Physically, the North Rilda Area (including the Mill Fork Permit Area State Coal Lease 

Access) is separated from Little Bear Spring by Mill Fork Canyon.  As indicated above, the 
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Mill Fork Canyon Graben was intersected and crossed to the north of the North Rilda Area 

in the Beaver Creek # 4 Mine.  The mine was a relatively dry mine with only few isolated 

roof drippers associated with the Mill Fork Fault system and Little Bear Spring was not 

impacted due to mining. 

 

The potential for mining activities in the North Rilda Area (including the Mill Fork Permit 

Area State Coal Lease ML-48258 Access) to impact Little Bear Spring is believed to be 

minimal for several reasons; 

 

1) Little Bear Spring is located two miles north of the North Rilda Area,  

2) There is a physical barrier between the North Rilda Area and Little Bear Spring - 

Mill Fork Canyon, 

3) Exploration data and in-mine information from the development of the 5th North 

Mains, indicates that the displacement associated with the Mill Fork Graben 

diminishes to the south from where it was intercepted in the Beaver Creek No. 4 

Mine located north of Mill Fork Canyon,  

4) Mining within the Mill Fork Permit Area State Coal Lease access will be 

restricted to development mining only (no subsidence is projected), 

5) Mining in the Mill Fork Permit Area State Coal Lease access will be within the 

Hiawatha coal seam which is located approximately two hundred feet 

stratigraphically above the source of the Little Bear Spring, 

6) Mining north the North Rilda Area (Beaver Creek #4 Mine) which intercepted 

and penetrated the Mill Fork Graben (identified as a potential source of 

groundwater recharge) did not impact the flow of Little Bear Spring. 

 

Little Bear Spring Mitigation:  If mining intersects faulting related to the Mill Fork Graben 

during development, permanent seals will be installed to control unusual or atypical 

groundwater if present.  PacifiCorp will utilize a pressure grout system to limit 

groundwater infiltration.  In addition, PacifiCorp will monitor groundwater as detailed in 

the following section; R645-301-731.200: Water Monitoring: Groundwater B: In-Mine. 

 

Depletion of Storage 

 

Three main areas-types of groundwater depletion have been documented to occur within the 

East Mountain mine plan area.  They include: 1) fluvial sandstone channel systems, 2) faults 

and fractures, and 3) structural low areas.  Each area-type will be discussed separately as it 

pertains to the North Rilda area. 

 

1. Fluvial Sandstone Channel Systems 

The majority of the intercepted groundwater was confined to dewatering or 

perched fluvial sandstone systems.  The sandstone channels (ancient river 

systems) overlie and scour into the underlying strata (refer to Volume 9 - 

Hydrologic Section: Maps HM-2 and HM-3).  The locations of the channels 

shown on HM-2 and HM-3 are based on data collected from in-mine mapping 

and numerous drill holes, both in-mine and surface, thathave been completed on 
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the property.  These channel systems were part of a deltaic depositional setting 

active during and after the coal-forming peat accumulation.  The largest influx of 

water originates from the roof when mining advances beneath sandstone top.  The 

sandstone, which is semi-permeable and porous, affords an effective route of 

water transport.  Mudstone, siltstone, and interbedded materials generally act as 

aquicludes which impede water flow unless fracturing of the formation has 

allowed for secondary permeability.  Of the water producing areas, those closest 

to the active mining face exhibit the greatest flows.  As mining advances, the area 

adjacent to the active face continues to be excessively wet and previously mined 

wet areas experience a decrease in flow.  Data collected from 1978 through 1996 

indicate a ninety percent reduction in water flows from roof sampling sites over 

a five-month period (or less) as the mining face is advanced (review annual 

Hydrologic Monitoring reports).  It has also been noted that the outermost entries 

of a multiple entry system remain wet for a longer period of time than the inner 

entries.  It appears that the water source is being dewatered since excavated areas 

of the mine do not continue to produce water indefinitely.  The water source must 

be either of limited extent, i.e., a perched aquifer, or have a limited recharge 

capacity, i.e., poor horizontal and vertical permeability.  Figure HF-42 (refer to 

Volume 9 - Hydrologic Section of the Deer Creek MRP) depicts an idealized view 

of the dewatering process. 

 

To monitor and to quantify the effects of dewatering the perched aquifers 

overlying the coal seams and on the Star Point Sandstone, PacifiCorp installed a 

series of holes both in the Deer Creek and Cottonwood/Wilberg mines.  These 

holes are located in main development entries and are shown on maps HM-2 and 

HM-3 (hole development information can be found in Volume 9 - Hydrologic 

Support Information).  Holes in the Cottonwood/Wilberg Mine were developed 

in the upper member of the Star Point Sandstone - Spring Canyon.  Pressure 

transducers were installed and monitored on a continuous basis to quantify the 

impacts to the Star Point Sandstone due to dewatering of the isolated perched 

aquifers above the Hiawatha Seam.  As shown in Figure HF-44   (refer to Volume 

9 - Hydrologic Section of the Deer Creek MRP) the water elevations remained 

constant over time with no apparent evidence of an impact-cone of depression 

due to dewatering of the perched aquifers.  In the Deer Creek Mine a series of 

holes was developed in the lower portion of the Blackhawk and upper member of 

the Star Point Sandstone.  These holes are located along the axis of the Straight 

Canyon Syncline and are in close proximity to the Roans Canyon Fault system 

(see HM-2).  Monitoring of these wells has shown a decline of between two to 

seven feet in elevation thought to be related to interception of groundwater in the 

development entries off 4th South, Deer Creek Mine.  Mining in the 4th South 

area was completed in May of 1992 and seals were installed in 4th South between 

crosscuts 24 and 25 (refer to Volume 9 - Hydrologic Section of the Deer Creek 

MRP: Figure HF-45).  Monitoring of a well adjacent to the sealed area (3rd North 

xc-8) revealed the level of the water returned pre-mining level within 

approximately two years of the seal installation (refer to the 1995 Hydrologic 
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Monitoring Report).  To develop an possible area of influence-cone of depression 

on a regional basis, PacifiCorp installed a series of groundwater monitoring wells 

in Cottonwood Canyon downgradient of future mining north of the Roans Canyon 

Fault system  (refer to Volume 9 - Hydrologic Section of the Deer Creek MRP: 

Appendix F). 

 

Lithologic and hydrologic characteristics of the North Rilda area were evaluated 

through a series of exploration programs conducted from 1979 through 1996.  A 

total of sixteen (16) surface exploration holes were completed utilizing both 

conventional drilling techniques and helicopter supported operations.  Even 

though sandstone deposits exist overlying the coal seams no measurable water 

quantities were detected during the drilling operations.  

 

2. Faults and Fractures 

Another source of intercepted groundwater is faults and fractures, especially in 

the Deer Creek Mine.  As discussed in the permit and adjacent area geology (see 

R645-301-721) the strata within the property have been offset by a series of 

north-south trending fault zones. Generally, the faults are nearly vertical and do 

not have significant amounts of fault gouge or drag associated with them.  One 

of the major faults present in the region, the Pleasant Valley Fault, has been 

intersected in both the Deer Creek and Wilberg mines. 

 

The Pleasant Valley Fault consists of two parallel fractures about 150 feet apart.  

The faults' total displacement (where it was intersected in the Deer Creek Mine) 

to the north is 150 feet with its down thrown side on the east.  The displacement 

diminishes to less than one foot where it was intersected in the Wilberg Mine near 

the south end of the property.  Where the fault has been intersected by mine 

workings, groundwater inflow has been insignificant. 

 

Another north-south trending fault, the Deer Creek Fault, is present to the east of 

the Pleasant Valley Fault.  It limits the eastward development of the 

Wilberg/Cottonwood and Deer Creek mines and also forms an aquiclude 

preventing water migration to the east.  The displacement of the Deer Creek Fault 

ranges from 100 to 170 feet with the east block being down thrown. 

 

A northeast-southwest trending fault system, the Roans Canyon Graben, is 

present along the axis of the Straight Canyon Syncline.  The system contains up 

to six normal faults having displacements ranging from a few feet to over 150 

feet.  Coal deposits present to the north of the fault have been accessed through 

rock tunnels driven from the 3rd North section of the Deer Creek Mine. 

 

Based upon the extensive surface exploration programs and surface mapping, no 

faulting is projected within the proposed mine plan (refer to Volume 9 Map HM-

9).  The projection of the Mill Fork Canyon fault system is to the west of the 

proposed mine plan area (refer to Volume 9 Map HM-9). 
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3. Structural Low Areas 

Structural features such as the Roans Canyon Fault Graben, the Straight Canyon 

Syncline, and the Deer Creek Fault, had an influence on the hydrologic regime 

south of North Rilda within the East Mountain mine plan area (detailed in Volume 

9 - Hydrologic Section).  Geology of the North Rilda Area is less complex than 

that of central portion of the East Mountain property (see Volume 8 - Geology 

Section).  The fault system that crosses Mill Fork canyon (referred to as the Mill 

Fork Canyon fault system) trends to the west of the projected mine workings.  

The Mill Fork Canyon fault system was intersected and crossed to the north of 

the North Rilda mine plan extension in the Beaver Creek Coal Company No. 4 

Mine. The graben consisted of series of faults with a total displacement of 

approximately thirty (30) feet.  Beaver Creek No. 4 Mine was a relatively dry 

mine with only few isolated roof dippers associated with the Mill Fork Fault 

system. 

 

Water Quality 

 

The mines in the coal fields of the Wasatch Plateau tend to act as interceptor drains.  The 

groundwater that is brought to the surface has a lower dissolved solids content than would 

have existed were the water to continue its downward movement through shale layers, 

dissolving increased amounts of salt with distance (Southeastern Utah Association of 

Governments, 1977; Vaughn Hansen Associates, 1979; Danielson et al., 1981).  The quality 

also decreases vertically because of the influence of marine sediments as well as along the 

trend of decreasing quality from north to south. 

 

Post Mining 

 

The monitoring of in-mine water sources has shown that the long-term water flow from a 

given area is much less than ten percent (10%) of the initial flow from the area.  Most of the 

current inflow into the mine workings is from areas where water storage has not been 

depleted.  After the storage has been depleted, the flow will reduce to roughly equal the 

recharge rate which is expected to be less than ten percent (10%) (data presented earlier in 

this report) of the current discharge rate. 

 

Post mining discharge from the North Rilda Area is not anticipated due to the limited extent of the 

groundwater resources.  As discussed in section 721: GENERAL REQUIREMENTS - EXISTING 

GROUNDWATER RESOURCES: PERMIT AND ADJACENT AREA GROUNDWATER 

CHARACTERISTICS groundwater resources in the the North Rilda Area is limited due to several 

factors including; stratigraphic controls, limited surface area for infiltration, topographic 

configuration of the area (incised canyons), and outcropping of the Star Point Sandstone Formation 

around the entire North Rilda Ridge.  If intercepted perched aquifers are encountered in the North 

Rilda Area, water will migrate downdip to the south/southeast, (refer to Volume 8 - Geologic 



North Rilda Hydrology  

Rilda Canyon Portal Facilities  PacifiCorp 
 

 

 

 
Rev. January 2017 R645-301-700 Hydrology 

67 

Section of the Deer Creek MRP for structual contour maps of the Blind Canyon and Hiawatha 

seams).  If the impounded water exceeds the capacity of the abandoned workings, water from the 

North Rilda Area will migrate to the northern portion of 3rd North and eventually flow to the 

south/southwest. However, based on data collected by PacifiCorp, discharge of intercepted 

groundwater from the Mill Fork Area was similar to that of the Deer Creek Mine and adjacent 

Genwal Mine (refer to Volume 12 Hydrology, R645-301-728,I,c).  Discharge from the these mines 

ranges from 500 to 1,500 gpm (Deer Creek Mine average discharge ranged from 1,000 to 1,500 

gpm [Energy West Mining Company Annual Reports], discharge from the Genwal Mine averaged 

approximately  900 gpm [data received from UtahAmerican Energy - Crandall Canyon Mine 

Flows]).  All of the intercepted groundwater from the southern portion of the Deer Creek Mine 

will be discharged to the Deer Creek drainage system.  Intercepted groundwater from the Mill Fork 

Area will be routed to the Rilda Canyon 1st Right Portals and piped directly to the Huntington 

Power Plant Raw Water Pond (refer to Engineering Section for discussion and design for sealing 

the 1st Right portals, as well as Volume 11 A, Engineering, Appendix I for design of the pipeline 

to Huntington Power Plant Raw Water Pond).  Discharge from the Deer Creek Mine will be 

monitored as specified in the UPDES permit (refer to Volume 9, Appendix B). 

 

 

R645-301-729 Cumulative Hydrologic Impact Assessment (CHIA) 

 

The Division provides an assessment of the probable cumulative hydrologic impacts of the 

coal mining and reclamation operation and all anticipated coal mining and reclamation 

operations upon surface and groundwater systems in the cumulative impact area. The CHIA 

can be reviewed at the Division’s offices in Salt Lake City. 

 

R645-301-730 OPERATION PLAN 

 

Water Monitoring Location Map: refer to Volume 9 - Hydrologic Section: Map HM-1. 

 

R645-301-731 General Requirements 

 

PacifiCorp has submitted a plan to minimize disturbance to the hydrologic balance, to prevent 

material damage, and to support approved post-mining land use (see Operational and 

Reclamation plans of the individual PAP's).  Volume 11 -  North Rilda Area details the plan to 

minimize disturbance to the hydrologic balance related to the Rilda Canyon Portal Facilities, 

to prevent material damage, and to support approved post-mining land use. 

 

R645-301-731.100 Hydrologic Balance Protection 
 

R645-301-731.110 Groundwater Protection 
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Although the analysis of the overburden samples tested has shown that no toxic or 

hazardous materials are present, groundwater quality will be protected by handling earth 

materials and runoff in a manner that minimizes infiltration to the groundwater system. 

 

R645-301-731.120Surface Water Protection 

 

Surface water quality will be protected by handling earth materials, groundwater 

discharges, and runoff in a manner that minimizes the potential for pollution.  PacifiCorp 

developed a Drainage and Sediment Control Plan to protect the surface and groundwater 

resources in the area of the Rilda Canyon Portal Facilities which includes: the fan portal 

access, mine facilities, topsoil storage area.  The Drainage and Sediment Plan will ensure 

protection of water resources by handling soil, overbuden and refuse from previous mining 

activities in such a manner to minimize discharge of pollutants to the hydrologic regime.  

Details of the Drainage and Sediment Control Plan will be presented in Volume 11 

Appendix Volume - Hydrology: Appendix B. 

 

R645-301-731.200 Water Monitoring 
 

Groundwater 

 

Groundwater within the East Mountain mine plan area (including North Rilda area) will be 

monitored according to the schedules in Appendix A (refer to Volume 9 - Hydrologic 

Section). Monitoring equipment, structures used in conjunction with monitoring the quality 

and quantity of groundwater on-site and off-site will be properly installed, maintained, 

operated, and will be removed by PacifiCorp when approved by the Division. 

 

Groundwater will be monitored and data will be submitted in an electronic format to the 

Division=s Coal Water-Quality Database quarterly for each monitoring location.  

Monitoring subimittals will include analytical results from each sample taken during the 

quarter.  When the analysis of any groundwater sample indicates noncompliance with the 

permit conditions, PacifiCorp will promptly notify the Division and immediately take 

actions provided for in R645-300-145 and R645-301-731. 

 

PacifiCorp has conducted baseline and operational monitoring of the groundwater 

resources in and adjacent to the North Rilda mine plan area.   The data collected have 

provided information useful in the understanding of potential hydrologic consequence of 

mining.  Monitoring of the following groundwater resources will proceed through mining 

and continue during reclamation until bond release.  Removal of the groundwater 

monitoring structures, (Rilda Canyon piezometers), will be approved by the Division in 

conjunction with the Utah State Division of Water Rights. 

 

A. East Mountain Springs:   No springs will be undermined in the North Rilda area.  

Only two springs are within the North Rilda mine plan area, 80-50 located in Section 

29 and the Rilda Canyon Springs located in Section 28 (refer to Volume 9 Map HM-

9).  Spring 80-50 will be monitored during the months of July and October (included 
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in the East Mountain Spring Monitoring Program, refer to Volume 9 - Hydrologic 

Section: Appendix A).  Rilda Canyon Springs will be monitored in cooperation with 

NEWUSSD on a monthly basis for flow and quarterly for quality.  Parameters 

analyzed are those listed in the "DOGM Guidelines for Groundwater Water Quality" 

(refer to Volume 9 - Hydrologic Section: Appendix A).   

 

B. In-Mine:   Intercepted groundwater sampling sites, (either roof drippers or 

contribution from the floor), will be established according to the Special 

Condition Stipulation in the Deer Creek permit renewal, (February 6, 1996), "If 

during entry development, sustained quantities of groundwater are encountered 

which are greater than 5 gpm from a single source in an individual entry, and 

which continue after operational activities progress beyond the area of 

groundwater production, PacifiCorp must monitor these flows for quality and 

quantity under the approved monitoring plan".    In addition to the standard 

plan described above, if mining encounters significant quantities of 

groundwater which issues from a fault zone, PacifiCorp will; quantify the 

volume, sample for water quality according to the approved monitoring plan 

(baseline parameters for two year period), conduct isotopic sampling using a 

systematic approach (phase 1: tritium analysis, phase 2: depending the results 

of the tritium sampling, perform carbon age dating).   Parameters analyzed are 

those listed in the "DOGM Guidelines for Groundwater Water Quality" (refer 

to Volume 9 - Hydrologic Section: Appendix A). 

 

C. Waste Rock Wells:   One water sample will be collected and analyzed per 

location quarterly.  Parameters analyzed are those listed in the "DOGM 

Guidelines for Groundwater Water Quality" (refer to Volume 9 - Hydrologic 

Section: Appendix A). 

 

DB. Rilda Canyon Springs - NEWUSSD:   One water sample will be collected and 

analyzed per location quarterly.  Parameters analyzed are those listed in the 

"DOGM Guidelines for Groundwater Water Quality" (refer to Volume 9 - 

Hydrologic Section: Appendix A). 

 

EC. Rilda Canyon Wells - NEWUSSD Spring Area:   Water level will be monitored 

on a monthly basis depending upon access (refer to Volume 9 - Hydrologic 

Section: Appendix A). 

 

Surface Water 

 

PacifiCorp has conducted baseline monitoring of surface waters within and adjacent to the 

mine plan area (refer to Annual Hydrologic Monitoring Reports).  Long-term monitoring 

sites in Rilda Canyon have been equipped with Parshall style flumes to facilitate 

monitoring.  Monitoring equipment, structures used in conjunction with monitoring the 

quality and quantity of surface water on-site and off-site will be properly installed, 

maintained, operated, and will be removed by the PacifiCorp when approved by the 
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Division.  Water samples will be collected and analyzed quarterly (one sample at low flow 

and high flow) during the first or second week of the quarter.  Parameters analyzed are 

those listed in the "DOGM Guidelines for Surface Water Quality." Locations of all surface 

monitoring sites and sampling schedules can be found in Appendix A (refer to Volume 9 - 

Hydrologic Section).   

 

Surface water will be monitored and data will be submitted in an electronic format to the 

Division=s Coal Water-Quality Database quarterly for each monitoring location.  

Monitoring submittals will include analytical results from each sample taken during the 

quarter.  When the analysis of any surface water sample indicates noncompliance with the 

permit conditions, PacifiCorp will promptly notify the Division and immediately take 

actions provided for in R645-300-145 and R645-301-731.  For point source discharges, 

monitoring will be conducted in accordance with 40 CRF Parts 122 and 123, R645-301-

751 and as required by the Utah Division of Environmental Health for National Pollutant 

Discharge Elimination System permit. 

 

R645-301-731.300 Acid and Toxic-forming Materials 
 

To characterize the acid-forming potential of the strata encountered during mining, 

PacifiCorp collected samples of the immediate roof, mid-seam, and floor.  All samples 

were analyzed by a certified laboratory according to the AGuidelines for Management of 

Topsoil and Overburden for Underground and Surface Coal Mining.  Data collected and 

reported in R645-301-600 Geologic Section and Volume 11, Mill Fork Lease Geologic 

Section, reveals overburden encountered in the mine is non-acid/non-toxic forming; refer 

to R645-301-600 Geologic Section.  As discussed in the R645-301-500 Engineering 

Section, all coal produced from the North Rilda/Mill Fork Lease will be Area was 

transported to the facilities in Deer Creek Canyon.  Under normal operations, waste rock 

encountered in the mine will be left in-place or transported to the Deer Creek Waste Rock 

Storage Site, refer to Volume 10 (now managed under a separate permit owned and 

controlled by Bowie Refined Coals LLC).  In addition, a temporary containment area will 

be was designated at the Rilda Canyon Portal Facilities for incidental quantities of waste 

rock which will be was transported to the Deer Creek Waste Storage Site for final 

placement. 

 

R645-301-731.400 Transfer of Wells 

 

Before final release of bond, exploratory or monitoring wells will be sealed in a safe and 

environmentally sound manner in accordance with R645-301-631, R645-301-738, and 

R645-301-765.  With the prior approval of the Division, wells may be transferred to 

another party for further use.  However, at a minimum, the conditions of such transfer will 

comply with Utah and local laws and the Permittee will remain responsible for the proper 

management of the well until bond release in accordance with R645-301-529, R645-301-

551, R645-301-631, R645-301-738, and R645-301-765. 

 

R645-301-731.521 Surface Entries and Accesses to Underground Workings 
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Underground access to the Rilda Canyon Portal Facilities is achieved by the continuation 

of a set of three entry 1st Right Submains and development of two rock slopes to the portal 

facility area near the intersection of the right and left forks.  All of the development has 

occurred in the Hiawatha coal seam or the Starpoint Sandstone just beneath it.  During the 

development of the Rilda Canyon Portal Facilities two separate surface breakouts were 

constructed; 1) Mine Fan; and 2) Intake Access (refer to R645-301-500 Engineering 

Section). Both portals were developed from underground as rocks slopes developed 

through the upper member of the Star Point Sandstone (Spring Canyon Member).  The 

slopes extend from the portal facility area to an interception point in the Hiawatha Coal 

Seam.  Inclination (dip) of the Hiawatha seam prevents water from discharging at the portal 

facilities.  Although no groundwater was intercepted during the development of the intake 

rock slope therefore, no post mining gravity discharge from the Rilda Portal is expected. 

PacifiCorp intercepted groundwater during development and extraction processes in the 

Mill Fork Area.  A post mining gravity discharge is expected at the Rilda Portals.  Refer to 

the French drain and portal plug design in Engineering, Figures Section, Figure R645-301-

500d and the design of the mine water relief pipeline found in Volume 11 A, Appendix 

Volume, Engineering, Appendix I.  A complete discussion of the origins, flow paths, and 

characteristics of this water is found in Volume 12, Hydrology. 

 

 

R645-301-731.530 State-appropriated Water Supply 
 

PacifiCorp will promptly replace any State-appropriated water supply that is contaminated, 

diminished or interrupted by UNDERGROUND COAL MINING AND RECLAMATION 

ACTIVITIES conducted after October 24, 1992, if the affected water supply was in 

existence before the date the Division received the permit application for the activities 

causing the loss, contamination or interruption. The baseline hydrologic and geologic 

information required in R645-301-700 will be used to determine the impact of mining 

activities upon the water supply. 

 

R645-301-731.600 Stream Buffer Zones 
 

Mining related activities will not occur within 100 feet of a perennial or intermittent stream 

unless the Division authorizes such activities. 

 

As mentioned in the PROBABLE HYDROLOGIC CONSEQUENCES 

DETERMINATION section, (728: Hydrologic Balance - Surface Water System), the 

drainages conveying runoff away from the mine plan areas are streams in Rilda, and Mill 

Fork canyons.  Second mining (ie. longwall extraction, room & pillar, of the North Rilda 

area) will be limited to the ridge separating Rilda and Mill Fork canyons and subsidence 

will not occur beneath the stream channels of these canyons.  First mining (ie. mainline, 

gateroad development) will occur below the right fork of Rilda Canyon.  For a complete 

analysis of the proposed "no subsidence" design of the 4/5th North Mains development 

within the Right Fork of Rilda and the long-term stability analysis, refer to the Volume 11 
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Appendix Volume  - Engineering: Appendix A.  To protect the alluvial/colluvial system of 

the Right Fork of Right Fork of Rilda Canyon, a stream buffer zone was established based 

on the extent of the riparian zone and the angle of draw from the Hiawatha Seam, the lowest 

seam to be mined.  The riparian zone within the right fork of Rilda Canyon was delineated 

by field observation, aerial photography, and map contour analysis.  The extent of the 

identified zone is based on the contact of the alluvial/colluvial fill with the canyon's side 

slopes.  The angle of draw was calculated from the Hiawatha Seam horizon/elevation @ 

15 degrees to the point of intersection on the surface.  The stream buffer zone delineates 

the area restricted from full extraction mining.  The referenced 15 degree angle of draw is 

an industry/agency accepted standard used for delineation of surface influence protection 

from mining areas considered for full extraction mining.  Mining experience at Energy 

West's Deer Creek, Cottonwood, and Trail Mountain mines has provided a sound, scientific 

basis for using the 15o angle of draw mentioned above (refer to Annual Subsidence Reports 

of the Deer Creek MPR). 

 

The undisturbed area, adjacent to the disturbance associated with the Rilda Canyon Portal 

Facilities, are drained by ephemeral drainages on the south facing slope of North Rilda 

Ridge which are tributaries to Rilda Creek.  The undisturbed drainages report to Rilda 

Creek through a series of culverts passing beneath below the facility.  Stream buffer zones 

will be are maintained along Rilda Creek.  Portions of the facilities will be within one 

hundred (100) feet of Rilda Creek.  Buffer signs have been installed along Rilda Creek to 

indicate the area which beyond no disturbance shall take place. 

 

Water quality of Rilda Creek is protected from potential impacts associated with the Rilda 

Canyon Portal Facilities through a combination sediment control structures and 

revegetation (refer to R645-301-300 Biology Section for interim revegetation and Volume 

11 Appendix Volume - Hydrology: Appendix B for Drainage and Sediment Control Plan). 

 

R645-301-731.700 Cross Section and Maps 
 

A water supply intake system known as "North Emery Water Users Special Service District 

- Rilda Canyon Springs" is located in Section 28, Township 16 South, Range 7 East (refer 

to Volume 9 Map HM-9, a detailed drawing of the collection system is provided in Volume 

9 - Hydrologic Section of the Deer Creek Mine MRP).  The intake system consists of a 

series of french drains collecting near surface alluvial water as a supply source for culinary 

water (for complete description of the NWEUSSD system refer to R645-721 AExisting 

Groundwater Resources@). 
 

R645-301-731.800 Water Rights and Replacement 
 

In order to fulfill the requirements to restore the land affected by applicant's mining 

operations to a condition capable of supporting the current and post-mining land uses stated 

herein, the applicant will replace water determined to have been lost or adversely affected 

as a result of applicant's mining operations if such loss or adverse impact occurs prior to 
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final bond release.  The water will be replaced from an alternate source in sufficient 

quantity and quality to maintain the current and post-mining land uses. 

 

As outlined in the Existing Groundwater and Surface Resources and Probable 

Consequences Determination, second/full extraction mining of the North Rilda Area will 

be limited to the ridge separating Rilda and Mill Fork canyons and subsidence will not 

occur below the stream channels of these canyons.  No springs will be undermined in the 

North Rilda Area.  First mining (ie. mainline, gateroad development) will occur below the 

right fork of Rilda Canyon.  For a complete analysis of the proposed "no subsidence" design 

of the 4/5th North Mains development within the Right Fork of Rilda and the long-term 

stability analysis refer to the Volume 11 Appendix Volume  - Engineering: Appendix A.  

To protect the alluvial/colluvial system of the right fork of Rilda Canyon a stream buffer 

zone was established based on the extent of the riparian zone and the angle of draw from 

the lowest seam to be mined - Hiawatha Seam.  The riparian zone within the right fork of 

Rilda Canyon was delineated by field observation, aerial photography, and map contour 

analysis.  The extent of the identified zone is based on the contact of the alluvial/colluvial 

fill and the canyon's side slopes.  The angle of draw was calculated from the lowest seam 

to be mined, Hiawatha, horizon/elevation @ 15 degrees to the point of intersection on the 

surface.  The stream buffer zone delineates the area restricted to full extraction mining.  If 

necessary to prevent groundwater infiltration below the right fork of Rilda Canyon, 

PacifiCorp will utilize a pressure grout system similar to the technique applied at the Roans 

Canyon Fault to limit groundwater infiltration. 

 

R645-301-732 Sediment Control Measures 

 

732.100  Siltation Structures.  Siltation structures will be constructed and maintained to 

comply with R645-301-742.214 (refer to R645-301-740).  Any siltation structure that 

impounds water will be constructed and maintained to comply with R645-301-512.240, R645-

301-514.300, R645-301-515.200, R645-301-533.100 through R645-301-533.600, R645-301-

733.220 through R645-301-733.224, and R645-301-743. 

 

R645-301-732.200 Sedimentation Ponds 
 

Sedimentation ponds whether temporary or permanent, will be designed in compliance 

with the requirements of R645-301-356.300, R645-301-356.400, R645-301-513.200, 

R645-301-742.200 through R645-301-742.240, and R645-301-763.  No permanent 

structures including sediment ponds are planned for the Rilda Canyon Portal Facilities.  A 

Temporary sediment pond has been constructed below the surface facilities designed with 

a emergency spillways that will safely discharge a 25-year, 6 hour precipitation event (refer 

to R645-301-742.220 and  Volume 11 Appendix Volume - Hydrology: Appendix B). 

 

The sediment pond was designed to contain the volume of a 10yr/24 hour event over an 

area of approximately 9.0 acres.  This was the acreage of the original facilities design.  

Because the site area that actually reports to the pond has been reduce to approximately 3.5 



North Rilda Hydrology  

Rilda Canyon Portal Facilities  PacifiCorp 
 

 

 

 
Rev. January 2017 R645-301-700 Hydrology 

74 

acres, and includes a sediment basin with a water holding capacity, it is not expected that 

the emergency spillway will ever be used. 

 

 

 

 

R645-301-732.300 Diversions 
 

All diversions have been constructed and will be maintained to comply with the 

requirements of R645-301-742.100 and R645-301-742.300. 

 

R645-301-732.400 Road Drainage 
 

All roads have been constructed and will be maintained and reconstructed to comply with 

R645-301-742.400. 

 

R645-301-733 Permanent and Temporary Impoundments 

 

No permanent structures including impoundments are planned for the Rilda Canyon Portal 

Facilities.  A Temporary impoundment (sediment pond and containment berms) has been 

designed and constructed as specified by the R645-301-733 and R645-301-743 (refer to R645-

301-743 and Volume 11 Appendix Volume - Hydrology: Appendix B for design 

specifications). 

 

R645-301-734 Discharge Structures 

 

Discharge structures have been constructed and will be maintained to comply with R645-301-

744. 

 

R645-301-735 Disposal of Excess Spoil 
 

Excess spoil material generated during the construction of the return and intake portals to 

access the Hiawatha coal seam was stored underground.  

 

R645-301-736 Coal Mine Waste 

 

An area designated for the disposal of coal mine waste and coal mine waste structures has been 

constructed and will be maintained to comply with R645-301-746 (refer to Volume 11 Map 

500-2 for the location of coal mine waste temporary storage area). 

 

R645-301-737 Non-Coal Mine Waste 

 

Non-coal mine waste will be stored and final disposal of non-coal mine waste will comply with 

R645-301-747. 
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R645-301-738 Temporary Casing and Sealing of Wells 

 

Each well which has been identified in the approved permit application to be used to monitor 

ground water conditions will comply with R645-301-748. 

 

 

R645-301-740 DESIGN CRITERIA AND PLANS 

 

R645-301-741 General Requirements 

 

PacifiCorp will design, construct and maintain sediment control measures using the best 

technology currently available to: 

 

a. Prevent, to the extent possible, additional contributions of sediment to stream flow 

or to runoff outside the permit area; 

b. Meet the effluent limitations under R645-301-751; and 

c. Minimize erosion to the extent possible. 

 

Sediment control measures include practices carried out within and adjacent to the disturbed 

area.  The sedimentation storage capacity of practices in and downstream from the disturbed 

areas will reflect the degree to which successful mining and reclamation techniques are applied 

to reduce erosion and control sediment.  Sediment control measures consist of the utilization 

of proper mining and reclamation methods and sediment control practices, singly or in 

combination. Sediment control methods include, but are not limited to: 

 

a. Retaining sediment within disturbed areas; 

b. Diverting runoff away from disturbed areas; 

c. Diverting runoff using protected channels or pipes through disturbed areas so as 

not to cause additional erosion; 

d. Using straw dikes, riprap, check dams, mulches, vegetative sediment filters, dugout 

ponds and other measures that reduce overland flow velocities, reduce runoff 

volumes or trap sediment. 

e. Paving. 

 

R645-301-742.200 Siltation Structures 
 

Additional contributions of suspended solids and sediment to streamflow or runoff outside 

the permit area will be prevented to the extent possible using the best technology currently 

available. 

 

742.212 Siltation structures for an area will be constructed before beginning 

any coal mining and reclamation operations in that area and, upon 

construction, will be certified by a qualified registered professional 
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engineer to be constructed as designed and as approved in the 

reclamation plan. 

 

742.213 Any siltation structures which impounds water will be designed, 

constructed and maintained in accordance with R645-301-512.240, 

R645-301-514.300, R645-301-515.200, R645-301-533.100 through 

R645-301-533.600, R645-301-733.220 through R645-301-733.224, 

and R645-301-743. 

 

For complete details concerning design, construction and maintenance of sediment control 

measures, siltation structures, sedimentation pond, and impoundments refer to Volume 11 

Appendix Volume  - Hydrology: Appendix B: Drainage and Sediment Control Plan. 

 

R645-301-742.220 Sedimentation Pond 
 

The Rilda Canyon Portal Facilities include construction of a single sedimentation pond 

located at the eastern extent of the disturbed area (refer to R645-301-500 Engineering 

Section Map 500-2).  Analysis utilized to determine the size and hydraulics related to the 

construction and operation of the sedimentation pond is included Volume 11 Appendix 

Volume - Hydrology: Appendix B: Drainage and Sediment Control Plan. 

 

The sediment pond for the Rilda Canyon Portal Facilities includes the construction of 

single sedimentation pond designed and constructed to store the volume of two consecutive 

10-year, 24-hour precipitation event.  Sedimentation pond designs will comply with R645-

301-742.220 and does not meet the sizing criteria of the MSHA, 30 CFR 77.216(a). 

 

Therefore, as required by R645-301-742.223, the pond has been design and constructed 

that primarily on storage to control runoff and is equipped with a single non-erodible open 

channel.  This spillway is designed to safely discharge a 25-year, 6-hour or larger 

precipitation event.   

 

Decanting of the pond, as required, will be accomplished by use of a portable pump with 

an inverted inlet, and pumping capacity of 100 gpm or greater.  Decanting activities will 

only occur with Division of Water Quality approval with concurrence from DOGM. 

 

R645-301-742.230 Other Treatment Facilities 
 

Site development related to the Rilda Canyon Portal Facilities is up gradient of the Rilda 

Canyon Springs.  The site has been graded and paved to allow construction of the mine 

entries, facilities pad, and ancillary facilities on relatively flat areas.  All grading and paving 

has been sloped away from the receiving stream/Rilda Canyon Springs and drains to a drop 

drain and culvert system that is diverted to a sediment basin minimizing potential impacts. 

 

As stated previously, two separate drainage systems are provided at the Rilda Canyon 

portal facility site and are classified as "undisturbed" and "disturbed" collection systems.  
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The "undisturbed" system collects overland runoff water above the portal site and from 

side slopes adjacent to the site and conveys it past the disturbed area into the natural channel 

of Rilda Canyon Creek.  The "disturbed" collection system collects runoff from and storage 

areas and conveys it to a temporary sedimentation basin east of the facilities pad.  Flows 

that exceed the holding capacity of the sediment basin is diverted to the sediment pond.  

 

 

R645-301-742.240 Exemptions 
 

It is anticipated during the design process that disturbed areas which cannot be reasonably 

treated by the sedimentation pond due to remote geographic locations and small areas not 

justifying a sediment pond but which cannot meet effluent limitations without treatment 

are considered Alternative Sediment Control Areas (ASCA).  These areas will be treated 

by the best control technology available which includes, but is not limited to: silt fences, 

berms, catch basins, strawbales, gravel filter dikes, check dams, sediment traps and 

mulches. A list of the ASCA's including type of treatments within the Rilda Canyon Portal 

Facility area is discussed in Volume 11 Appendix Volume - Hydrology: Appendix B.  

Locations of each ASCA is found on Map 700-5. 

 

R645-301-742.300 Diversions 
 

Two separate drainage systems will be provided at the Rilda Canyon Portal Facility site 

and will be classified as "undisturbed" and "disturbed" collection systems.  The 

"undisturbed" system collects water above the portal site and from side slopes adjacent to 

the site and will convey it past the disturbed area into the natural channel of Rilda Canyon 

Creek.  The "disturbed" collection system collects runoff from portal area, storage areas 

and conveys it to a temporary sedimentation basin east of the facilities pad.  Flows that 

exceed the holding capacity of the sediment basin are diverted to the sedimentation pond.   

 

Undisturbed Drainage System 

The undisturbed drainage control plan consists of a series of properly designed 

ditches and culverts which effectively divert undisturbed drainage beneath the 

disturbed area to Rilda Creek. 

 

Disturbed Drainage System 

The "disturbed" collection system collects runoff from roads, storage areas, and 

portal area conveying it to a temporary sedimentation basin east of the facilities 

pad.  Flows that exceed the holding capacity of the sediment basin are diverted to 

the sedimentation pond.  This system will consist of concrete catch basins, small-

diameter CMP culvert and open ditches designed to adequately collect and pass 

peak flow from a 10 yr./6 hr. precipitation event (refer to Volume 11 Appendix 

Volume  - Hydrology: Appendix B: Drainage and Sediment Control Plan for details 

related to the design and construction of the diversion structures). 
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Maintenance on the above drainage system consists of annual inspection and cleaning of 

all culverts, inlets and ditches.  Trash and debris are removed and the system is checked 

for damage which might require repair to ensure proper operation of the system. 

 

During mine-site reclamation, all diversions will be removed and the drainages re-

established.  Details are included in Volume 11 Appendix Volume - Hydrology: Appendix 

B. 

 

R645-301-742.320 Diversion of Perennial and Intermittent Streams 
 

The location and placement of the Rilda Canyon Portal facilities eliminates the need to 

divert any perennial or intermittent streams. 

 

R645-301-742.330 Diversion of Miscellaneous Flows 
 

742.331 Miscellaneous flows, which consist of all flows except for perennial 

and intermittent streams, are diverted away from disturbed areas if 

required or approved by the Division.  Miscellaneous flows include 

ground-water discharges and ephemeral streams.  Undisturbed 

runoff from un-named ephemeral drainages is collected by culvert 

inlet structures and conveyed through a corrugated steel pipe system 

to Rilda Creek.  Side slopes adjacent to the ephemeral drainages will 

be collected through a series of designed ditches, drop inlets and 

culverts located at the toe-of-slopes and conveyed to the  

undisturbed bypass culverts (refer to Volume 11 Appendix Volume  

- Hydrology: Appendix B: Drainage and Sediment Control Plan). 

 

742.332 The design, location, construction, maintenance, and removal of 

diversions of miscellaneous flows meet or will meet all of the 

performance standards set forth in R645-301-742.310.  Refer to 

Volume 11 Appendix Volume - Hydrology: Appendix B: Drainage 

and Sediment Control Plan for design, location and maintenance 

schedule related to the diversion of miscellaneous flows.  Removal 

and reclamation of the diversion structures is covered in R645-301-

550 of this volume. 

 

742.333 The requirements of R645-301-742.312.2 have been met as the 

temporary diversions for miscellaneous flows are designed so that 

the combination of channel, bank and floodplain configuration is 

adequate to pass safely the peak runoff of a 2-year, 6-hour 

precipitation event for a temporary diversion (refer to Volume 11 

Appendix Volume - Hydrology: Appendix B: Drainage and 

Sediment Control Plan). 

 

R645-301-742.400 Road Drainage 
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742.410 All roads associated with the Rilda Canyon Portal Facilities have 

been designed to ensure environmental protection and safety 

appropriate for their planned duration and use, including 

consideration of the type and size of equipment used, the design and 

construction or reconstruction of roads will incorporate appropriate 

limits for surface drainage control, culvert placement, culvert size, 

and any necessary design criteria established by the Division. 

 

742.412 The Rilda Canyon Portal Facilities is located adjacent to Emery 

Couny Road #306.  No part of any road is located in the channel of 

an intermittent or perennial stream and is in accordance with 

applicable parts of R645-301-731 through R645-301-742.300. 

 

742.413 Roads are located to minimize downstream sedimentation and 

flooding. 

 

R645-301-742.420 Primary Roads 
 

To minimize erosion, all primary roads are located, insofar as practical, on the most stable 

available surfaces.  Design of the Rilda Canyon Portal Facilities includes one (1) primary 

road - Facility Access Road (refer to R645-301-534). 

 

R645-301-742.423 Drainage Control 
 

The facility access road has been designed, constructed or reconstructed and will be 

maintained to have adequate drainage control, using structures such as specified in R645-

301-534.  The drainage control system has been designed to pass the peak runoff safely 

from a 10-year, 6-hour precipitation event, or an alternative event of greater size as 

demonstrated to be needed by the Division. 

 

R645-301-743 Impoundments 

 

No permanent structures including impoundments are planned for the Rilda Canyon Portal 

Facilities.  A Temporary impoundment (sediment pond and containment berms) have been 

designed and constructed as specified by the R645-301-733, 743 and R645-301-512 (refer to 

Volume 11 Appendix Volume - Hydrology: Appendix B: Drainage and Sediment Control Plan 

for design specifications). 

 

R645-301-744 Discharge Structures 

 

744.100 Discharge from the Rilda Canyon Portal Facility sedimentation 

pond, temporary impoundments, and diversions are controlled, by 

energy dissipators, riprap channels and other devices, where 
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necessary, to reduce erosion and to prevent deepening or 

enlargement of stream channels and to minimize disturbance of the 

hydrologic balance (refer to Volume 11 Appendix Volume - 

Hydrology: Appendix B: Drainage and Sediment Control Plan).  

 

744.200 Discharge structures have been designed according to standard 

engineering design procedures. 

 

R645-301-746 Coal Mine Waste 

 

An area designated for the disposal of coal mine waste and coal mine waste structures has been 

constructed and will be maintained to comply with R645-301-746 (refer to R645-301-500 

Engineering  Map 500-2 for the location coal mine waste temporary storage area).  All coal 

mine waste generated at the Rilda Canyon Facility will be was disposed of at the Deer Creek 

Waste Rock Facility (now managed under a separate permit controlled and controlled by 

Bowie Refined Coals LLC). 

 

R645-301-747 Disposal of Noncoal Mine Waste 

 

747.100 Noncoal mine waste, including but not limited to grease, lubricants, 

paints, flammable liquids, garbage, machinery, lumber and other 

combustible materials generated during coal mining and 

reclamation operations will be placed and stored in a controlled 

manner in a designated temporary storage site and disposed of at a 

state-approved solid waste disposal area (refer to R645-301-500 

Engineering Section Map 500-2 for the location of the non-coal 

waste storage site). 

 

 

R645-301-750 PERFORMANCE STANDARDS 

 

All coal mining and reclamation operations will be conducted to minimize disturbance to the 

hydrologic balance within the permit and adjacent areas, to prevent material damage to the 

hydrologic balance outside the permit area and support approved postmining land uses in 

accordance with the terms and conditions of the approved permit and the performance standards 

of R645-301 and R645-302.  For the purposes of SURFACE COAL MINING AND 

RECLAMATION ACTIVITIES, operations will be conducted to assure the protection or 

replacement of water rights in accordance with the terms and conditions of the approved permit 

and the performance standards of R645-301 and R645-302. 

 

R645-301-751 Water Quality Standards and Effluent Limitations 
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Discharges of water from areas disturbed by coal mining and reclamation operations will be 

made in compliance with all Utah and federal water quality laws and regulations and with 

effluent limitations for coal mining promulgated by the U.S. Environmental Protection Agency 

set forth in 40 CFR Part 434. 

 

If the site receives a storm greater than the of the sediment pond, discharge from the sediment 

pond will be routed through the designed emergency spillways and into the Rilda Canyon 

Creek (refer to Volume 11 Appendix Volume - Hydrology: Appendix B).  Discharge from the 

sediment pond would constitute an emergency situation and comply with State of Utah 

Department of Environmental Quality Division of Water Quality storm water regulations. 

 

R645-301-752 Sediment Control Measures 

 

Sediment control measures will be located, maintained, constructed and reclaimed according 

to plans and designs given under R645-301-732, R645-301-742 and R645-301-760 (refer to 

Volume 11 Appendix Volume  - Hydrology: Appendix B: Drainage and Sediment Plan for 

design, construction and maintenance of sediment controls for the Rilda Canyon Portal 

Facilities). 

 

752.100 Siltation structures and diversions are located, maintained, 

constructed and will be reclaimed according to plans and designs 

given under R645-301-732, R645-301-742 and R645-301-763. 

 

752.200 Road Drainage.  Roads are located, designed, constructed, 

reconstructed, used, maintained and will be reclaimed according to 

R645-301-732.400, R645-301-742.400 and R645-301-762 and to 

achieve the following: 

 

752.210 Control or prevent erosion, siltation and the air pollution attendant 

to erosion by vegetating or otherwise stabilizing all exposed 

surfaces in accordance with current, prudent engineering practices; 

 

752.220 Control or prevent additional contributions of suspended solids to 

stream flow or runoff outside the permit area; 

 

752.230 Neither cause nor contribute to, directly or indirectly, the violation 

of effluent standards given under R645-301-751; 

 

752.240 Minimize the diminution to or degradation of the quality or quantity 

of surface- and ground-water systems; and 

 

752.250 Refrain from significantly altering the normal flow of water in 

streambeds or drainage channels. 

 



North Rilda Hydrology  

Rilda Canyon Portal Facilities  PacifiCorp 
 

 

 

 
Rev. January 2017 R645-301-700 Hydrology 

82 

R645-301-753 Impoundments and Discharge Structures 

 

Impoundments and discharge structures have been located, maintained, constructed and will 

be reclaimed to comply with R645-301-733, R645-301-734, R645-301-743, R645-301-745 

and R645-301-760. 

 

 

 

 

 

R645-301-754 Disposal of Excess Spoil, Coal Mine Waste and Non-Coal 

Mine Waste 

 

Disposal areas, coal mine waste, and non-coal mine waste are located, maintained, constructed 

and will be reclaimed to comply with R645-301-735, R645-301-736, R645-301-745, R645-

301-746, R645-301-747 and R645-301-760. 

 

R645-301-755 Casing and Sealing of Wells 

 

All wells will be managed to comply with R645-301-748 and R645-301-765.  Each water well 

will be cased, sealed, or otherwise managed, as approved by the Division.  There are no wells 

that currently exist in, or are planned to be installed within the Rilda Canyon Portal Facilities 

disturbed area. 

 

R645-301-760 RECLAMATION 

 

Before abandoning a permit area or seeking bond release, the PacifiCorp will ensure that all 

temporary structures are removed and reclaimed, and that all sedimentation ponds, diversions, 

impoundments and treatment facilities meet the requirements of R645-301 and R645-302 for 

permanent structures, have been maintained properly and meet the requirements of the approved 

reclamation plan for permanent structures and impoundments.  PacifiCorp will renovate such 

structures if necessary to meet the requirements of R645-301 and R645-302 and to conform to the 

approved reclamation plan.  For complete discussion related to the reclamation plan for the Rilda 

Canyon Portal Facilities refer to R645-301-540 and Volume 11 Appendix Volume - Hydrology: 

Appendix B. 
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J-------{~ C-CHANNEL 3x1.5x3/8, PLAN VIEW. 

MAX WATER 
!DEPTH = 18" CORRUGATED 

J------IJ-----r METAL PIPE 

I 

UPPER POND = 5' 12" 
LOWER POND = X.X' I TYP. I-----t 

1--'--'-'----=--1-------1 

TOP OF CLAY 
UPPER ELEV. 7633.50 
LOWER ELEV. XXX XXX 

---~---+------~.~. ~ 
.I------{ 

>-
~ 
(,) 

CONCRETE:~ 
CLASS A(AE) 

4' 

-< • 

8" 90' FITTING 
AS REQUIRED 

SECTION A-A 
OIL SKIMMER DETAIL 

@ 18" C.C. 
WAY 

18" CORRUGATED 
/METAL PIPE 

48"MIN. 

C-CHANNEL 3x1.5x3/8 (HORIZ.) 
AT THIRD-POINTS, TYPICAL 

18" CMP " .. 

A tSTANDPIPE'~ - -~~ ,A 

:i I'~I' T ~ L-------~--+----;--T+_-t_--~ 

18" CORRUGATED 
~METALPIPE 

.~~~.---+-----
36" CMP /~ / . ~-CHANNEL 3x1.5x3/8 (VERTICAL) 

<1 . ' AT THIRD-POINTS. TYPICAL 

PLAN VIEW 
OIL SKIMMER DETAIL 

BASIN /POND PRIMARY OUTLET 
NOTE: OIL SKIMMER REQ'D ON SEDIMENT POND ONLY. 
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EXIST. GROUND / 

BERM AS NEEDED TO 
FORCE DRAINAGE 

INTO CULVERT, TYP. 

A 

[ 

~ 

0 ;24- PIPE CULVER 0 
N 

T 

.. 3 CLEAR, TYP. 

SECTION A-A 

24" PIPE CULVERT 

A 

-----------.~ 

#4 BARS 0 15" C.C. 
EACH WAY 

PLAN ViEW 

DETAIL SHEET 
HEAVY DUTY MANHOLE 
FRAME AND SOLID COVER ECCENTRIC CONCRETE TOP ~ 

12" MIN. ~~+=~~ 
4' DIA. PRECAST MANHOLE 
GRADE RINGS AS NECESSARY, 
AS DETERMINED BY ENGINEER 
SEE UDOT STD. DWG. CB 11 

FINISHED GRADE 

PIPE CULVERT 

OUTLET 
PIPE CULVERT 

RUBBER SEAL 

UNLESS OTHERWISE NOTED ON PLANS 

".".J..~""""""~~.....".......~~ RUBBER SEAL 

SECTION 8-8 

4' DIA. MANHOLE 

6" UNTREATED BASE COURSE 

PIPE CULVERT 

,\50.00• 

RUBBER SEAL 

; SEE UDOT STD. DWG. CB 11 ----
8 • 

PIPE CULVERT 

8 

• 
PIPE CULVERT 

RUBBER SEAL 

RUBBER SEAL 4' DIA. MANHOLE 

PLAN VIEW 

TYPE I 

RUBBER SEAL 

SEE UDOT STD. DWG. CB 11 

PLAN VIEW 

TYPE II 

RUBBER SEAL 
FROM 

DIVERSION BOX 

PIPE CULVERT ~ 
4' DIA. MANHOLE 

SEE UDOT STD. DWG. CB 11 

I PIPE CULVERT 

PLAN VIEW 

TYPE III 

UNDISTURBED DRAINAGE CULVERT HEADWALL 
CLEANOUT MANHOLES 

NOTE: CONNECT PIPE THRU MANHOLE IF HOPE PIPE IS USED. 
NOTE: GRADE TO DRAIN. CUTOUT TOP HALF OF PIPE INSIDE MANHOLE. 

PIPE CULVERT 
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8 
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DETAIL SHEET 

CONCRETE PAVEMENT REINFORCING SEE DETAIL ON SHEET DT-OS 

/

STEEL GRATE & FRAME. 

SEE SHEET 15-01 FOR T'tPICAL SECTION ~ 
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STEEL GRATE & FRAME. 
SEE DETAIL ON SHEET DT-OS 
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COLD JOINT, TYP. ~ 
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• Ll • 
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~~ ;.., 
('oj 

j • 
~ ~ HOPE LINER 
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..... • 
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; 

~~ •• = ---------------~ " v--
1/2" DIA. SCH. 40 PVC SLEEVES 3'-10" 

o S" C.C. ON ALL 4 SIDES • 
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---
6" DIA. SCH. 40 PVC • • 

IMBIBER DRAIN LINE ~ l --
(FROM SUBSTATION) ~ ~ -"-S~" --J.--+--I 

('oj ...... . 
12" 
MIN. 
TYP. 

I 

PIPE CULVERT 
SEE SHEET SP-01D FOR 
LOCATIONS. 
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WARNING TAPE\ 
/ - FINISH GRADE 

.0 
ZW 
~>Il:: 

Ow 
- Il:: W 
t0o..z 

0..-
I«~ 

(f)(f)W 

W(f)>
o::wm «-l 
>z 

::::> 

wt . 0.. ~ 
CL 0 

r COMPACTED NATIVE BACKFILL, 
~ 96% OF MAX. DENSITY 

V SLOPE VARIES TO MEET O.S.H.A. 
REQUIREMENTS AND SOIL CONDITIONS. 

'/j/ // ~ /V COMPACTED BEDDING 
// / L/ / 96% OF MAX. DENSITY 

(/ / ~ (MAXIMUM ALLOWABLE WATER /'..l. A DURING CONSTRUCTION. 
LEVEL 

TRACER 

~ __ '-p ...... /'"-'"-'"-/'-I.. 1-,--

.0J l' IPIPEI,' I 
(!) I I O.D. I I 

WIRE 

TRENCH DETAIL 
NOTE: 1. INSTALL PIPE AT GREATER DEPTH AS NECESSARY 

TO AVOID CONFLICTS WITH OTHER UTILITIES, 
CULVERTS, OR OTHER OBSTACLES. 
2. COMPACTED BEDDING TO CONSIST OF NATIVE OR 
IMPORTED MATERIAL. NO ROCKS LARGER THAN 2" 
WITHIN 6" OF PIPE WALL. 

DETAIL SHEET 
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ROAD PORTAL 

INSTALL 3/4" COLD 
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THE INNER & OUTER 
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ONE END AND 
GREASED THE OTHER. 
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1 EA. WA TERSTOP (DURAJOINT 
TYPE 5 OR 500 OR EQUIVALENT). 

#4 BARS @ 16" C-C 
CONTINUOUS 

#8 BARS @ 7" C-C~ ~ 
n 1 1\ l '" 1 +:1 

F~ 
6 ea. #4 BARS ~ ,... 

TYPICAL ~ 

#6 BARS @ 12" C-C N 
TYPICAL~_ 

=----::, I
SHEAR STIRRUPS 

1'-3" 

1 I I I I I I 

1-3 J ~ 
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DETAIL SHEET 
TYP. CONCRETE LINER - Reinforcement Details 

#6 BAR DOWELS 
12" C-C, 1 EA. SIDE 

SEE DETAIL 1. 

• IX) 

I 
N ..... 

#6 BAR DOWELS 

12" C-C, 1 EA. SIDE #4 BARS @ 16" C-C 
SEE DETAIL 2. ~ CONTINUOUS 

SHEAR STIRRUPS 
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I I I I 1...1 / I I I 1 
~~~~3~~~·~~\~~#~8=B=~R~S~@~7="=C=-C~~3=1=/=2~~\ 

11JL-....:c5 _ O,,--14-,-"---,V SHEAR STIRRUPS JL-5_0_1_4_"----or11 
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#6 BAR DOWEL 

2" X 4" KEYWAY 
TYPICAL 

SAME AS 
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CENTERLINE SECTION THROUGH 
CEILING SLAB AND HEADWALL 

kf 
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SEE DETAIL 1 

#6 BAR DOWEL 
1,....;:.I,,...-~;...1-'O:-.... @12"C-CTYPICAL 
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: •••••••• ,!! SEE DETAIL 1 
:::::::::::: I .... .. :::::::::::: -

I I J 
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V 1 
I 1/ 1'-3" 
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FAN FOUNDATION 

1. SCARIFY AND RECOMPACT TOP 6" OF NATIVE MATERIAL, 
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DO NOT FILL WITH 
CONCRETE BEFORE 
SETTING/ALIGNING 

EQUIPTMENT 

I-! ~ ANCHOR BOLT ",lH NUT & WASHER 

1 h==3f:=::}~~~-NO PERMANENT SHIMS. TEMPORARY -t" 1 SHIMS FOR LEVELING ONL Y 

I...--."..../~L.....-_/-..I ~ 
• co 
I 

;., 

ASn.t ""'07 / I 0/ 
1-1/2-_ ANCHOR BOLT~ ':::::::::= _ 

1'-3- I 

ANCHOR BOLT AT POINT I & IV 
CD 12 TOTAL 

® 16 TOTAL 

/ ANCHOR BOLT WITH NUT & WASHER 
I
:::> o 
~ 
(!) 

~ / t 
1 h==*==::}~~~-PERMANENT STEEL LEVELING SHIMS OR LEVELING NUT 

T L...'. ----,..:.::.:..J#ll......--/.....J. l~ 
3"_ ANCHOR BOLT " 

SLEEVE, PIPE-STEEL. / 
• co 

2-1/2-_ ANCHOR BOLT 
SLEEVE, PIPE-STEEL. 

DO NOT FILL WITH 
CONCRETE BEFORE 

ASTM A307/ 7'" 
1-1/4-_ ANCHOR BOLT ~ 

~ , 
I 6-

MODIFIED TYPE III ANCHOR BOLT 
(ill) 4 TOTAL 

/ ANCHOR BOLT WITH NUT & WASHER 

~ / t 
1 h==3e=::}::::;::·~co=;=-- NO PERMANENT SHIMS. TEMPORARY 
TI / l~ SHIMS FOR LEVELING ONLY 

L...--7"/'-I.f+=I-~~ 

------:--1--- 2-1/2-_ PIPE SLEAVE 
co 
I ;., SETTING/ALIGNING / 
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1-1/4-_ ANCHOR BOLT ~ 

-...::::::::==,-~ 

1'-3- I 
·1 

ANCHOR BOLT AT POINT III 
(ill) 8 TOTAL 
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DETAIL SHEET 

~ FAN -- ----- - - -- - ---.--
~~-------------- ---

a:: . .:( 
N~ 

SEE DETAIL B-B ~ #8 0 12" C.C. 0 

ON SHEET 430 )01 E ~ r.::...:::::=::::::;::::!;;~c:/==::± l=:.=::::;:::==:::;:::::::::;~::::;::=?r 

--'---------.---- r;::=::&::~I:::::. ~'----=.~'~<7_' -t-~--:-'.....:... L\_....I.I....-~~-..&._L\_. -&...l;--:'-1~ ~ ~ I 
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.... ,. 
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~ • Q' . 
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60· \ 
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(I) 
LLJ 
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'--- #8 0 12" C.C. 

UNTREATED BASE COURSE 

TENSAR BX1200 GEOGRID 

SECTION 8-8 SECTION 0-0 
SEE lL T BABCOCK SHEET 430201 E FOR SECllON LOCA llONS 

SEE lL T BABCOCK SHEET 430201 E FOR SECllON LOCA llONS 

NOTES: 
1. SCARIFY AND RECOMPACT TOP 6" OF NAllVE MATERIAL, 
COMPACT TO 96% OF MAX. DENSITY 
2. USE HDPE LINER EMBEDS AS REQ'D TO PROVIDE WATER 
llGHT CONNECllON OF HDPE TO CONCRETE. 
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B 

C 

D 

E 

F 

G 

H 

3 ~O?:O£y 'ON 

'''''''' 2 3 

£. IF rAN INLET 

-....:..... 
134 5/16--

-....:..... 
61 1/2 

~--142 

73 3/4 

% 21 3/4 r-
~ 

~$;fI''':~ 
I liL'1 J i_ ,: f'L I 

I i II;;; I I T 

I '-4- I +0i ]1-- "J~14 l-~: S" 18~ , 

i 
~ IF rAN INLET 

f---I------334--------------j 

ANOIlR BOLT \l1N.JT AND 
\lASHER alY OTHERS) (SEE 

TABLE) 

Nl P[RHAN:NT SHIHS. TEMPCRARY 
SHIHS FeR LEVELING IH.. Y 

FOUNDATION BY OTHERS 

ANCI-IJR lID.. T SLEEVE DO NJT 
rILL wI ctIIICRETE BEF'CRE 
SETTING I ALIGNING EQUIPMENT 

ANCHOR BOLT SECTION 
AT PCINT I, III " IV 

2 3 

~ ~ 

III 

1/2 

4 5 6 7 B 9 10 11 12 

ill "'AS 180-112, WAS 90-1/4 CMIFl) 

JONES & DEMILLE REVISIONS 

~ SECTIONS B-B, D-D 

1, SECTION CALLOUTS AROUND FAN FOUNDATION IMPOSED BY 
JONES & DEMILLE ENGINEERING. 
2. SEE SHEET FS-05 FOR FOUNDATION SECTIONS. 

A ADDED HDPE LINER ATTACHMENT LINE 

~r---l-----~~~~--~-----r--~------~--··-4~ __ ,.~.--=-------r---------------------~~~-------'---'-YA 
. ." A,'" 4. . A.. -<II 

FOUNDATION ELEVATION 

/}' .. 
f-----j~- 258 REf'. ------~-li---- 227 0/8 REr. 

_FAN_ _.- __ 

SECTION A-A 

AhCHCR BOlT \I/NUT AND 
\lASHER <lIY OTHERS) (SEE 

TABLE> 

PERHAt£.NT STEEL LEVELING 
SHIMS 

<BY OTHERS> 

258 REF'. 

I 
~~A~ __ @ 

254 1/8 ---~L_j 

ANCHOR BOlT SLEEVE DO NlT 
F'ILL wI CONCRETE BEf'[R[ 
SETTING I ALIGaNG EQUIPMENT 

ANCHOR BOLT SECTION 
AT P[]lNT II 

4 5 

/ 

6 

ATIACH HDPE LINER TO 
FAN FOUNDATION ALONG 
THIS LINE. 

~
ANCHIR BIILT II/NUT AND 
\lASt£R BY CTt£RS 
(SEE TABLE> 

;;: ~.: ... :.~~ .~ .. ;'.'>-' 

TYPICAL DRILL IN PLACE 
ANCHOR BOLT SECTION 

AT PIJINT V 

7 8 

II 
MINE SHAn COVERI 
CCM£CTINi COVERI 
SUPPORT PILLARS 
DRILL IN PLACE ANCHIlRS 
FCR LCCATI[]NS CF 
ANCHlRS BCL TS 
SEE DRAWINGS NC, 
430214£, 430218[, 430220E 
, 430222E 

3/4" ANCHOR BOLT, 
NUT & WASHER SUPPLIED 
BY OTHERS 

(SEE DRAWINGS NO, 430217E 
FeR DETAILS) 

EMBEDDED FRAME & 
5/8~ -l1UNC NELSON 
WELD STUDS, NUTS & 
WASHERS BY OTHERS 

(SEE DRA\iINiS Nl, 430211E 
f'[]R IETAILS) 

SECTION C-C 

314 DIA ANCHIlR BDL 1$, 
NJTS , \lASHERS BY 
OTHERS REf, D\lG. 430218E 

DETAIL D-D 

NOTES' fOUNDATION 
'THE fOLLOWING PARAWETERS- ARE SUPPlIED TO ASSIST THE FOUNMTlON 
DESIGNER: 

~:~~~~~GCI~6 ~E 1tfrl:~~J~r~~~UT~:=OT 
fALL WITHIN THE roLl.OWING RANGES: 

0.8 F'n UP TO 1.2 F'n 
1.8 F'n UP TO 2.2 F'n 
F'n - fAN OPERATING SPEED - 1190 RPM 

CONSIDERATION SHOULD 8E GIVEN TO SETT1JNG OF' THE F'OUNMTlQN 
WHICH TENDS TO INCREASE ITS NAl\JRA1. FREQUENCIES DUE TO SOIL 
COMPRESSION. UNEVEN SrnUHG Of THE roUNDATION SHOULD BE 
AVOIDED. 

THE F'QUNDATION MUST BE A SINGLE POUR. COLD JOINTS OR CHIPPED 
F'QUNDATlONS ARE NOT ~EPTABL£. 

THE fAN AND ITS DRIVE WOTOR MUST BE WOUNTED ON A COMMON 
FOUNDATION. 

THE l1TIUZATlON Of PILES IS RECOMMENDED. THE ACTUAL. fOUNDATION 
STIFFNESS SHOULD BE DETERMINED TO VERIFY THA.T THE MINIMUM 
STIFFNESS VALUE IS ACHIEVED OR EXCEEDED WHETHER OR NOT PILES 
ARE USED. 

PRELIMINARY' R£SONNIT SPEED CALCULATIONS WIll. BE. CARRIED OllT 
BY TlT-BABCOCK USING MINIMUM STIFFNESS UNDER THE FAN OF 
5.7 MIWON LBS/IN F'OR 80TH THE HORIZONTAL AND 
V£R1lCAl DIRECTIONS. THE FOUNMTlON DESIGNER SHOULD CALCULATE 
RESONANT SPEEDS WITH THE ACTUAL. FOUNDATION STIF'fNESS. 

THE ROTATING MASS (rAN .Ie ~OTOR) IS 21.600 LBS. 
THE WR 2 or ROTATING MASS (rAN .Ie MOTOR) IS 14.500 LB-FT2 
THE RAno OF F'OUNMTlON MASS TO ROTATlNG MASS SHOULD BE 
APPRQXIMA.TELY 25 TO 1. 

MINIMUM PIER SIZES ARE GIVEN /lIS MOUNTING FOOT DIMENSION. 
F'OUNDATlON DESIGNER MA.Y INCREASE PIER SIZES /lIS REQUIRED. 

A HIGH STRENGTH NON-SHRINK GROUT SHAll. BE l1TIUZED AFTER FlNAL 
ALIGNMENT Of FAN COMPONENTS. 

SHIMS SHAll. BE LEFT IN PLACE WHEN GROUTING. 

THE JBfNf. INF'ORWAnON IS SUBMrtTED FOR INFORMA.TlON PURPOSES 
ONLY. ULTlMA.TE DESIGN OF' THE FOUNMTlON SHAI..L REMAIN THE SOLE 
RESPONSIBIUTY OF' THE PURCHASER, 

ANCHOR BOLTS 
POINT SIZE PROJECI1ON 

v 

SEE DRAWING 430200E f'[]R GENERAL ARRN«iEHENT 

AlJTOCADD ~£: 4J02010192 
~-~--------
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PROJECT I 573-28/5 
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9 10 
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i PASSED BY: 
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11 

FOUNDATION PLAN 
GA 25/12.5-1 

SUPPLY FAN 
SYSTEM 

2,000 HP MOTOR 
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ITYPE B4 CURB &: GUrtER REQ'O 
SEE DETAIL ON SHEET OT-06 

~. OIA. FUSED HOPE SOR 11, 

/ ./ 

( // 
/ / 
/ 

/ 

.. CAPPED SPRING 
DEVELOPMENT PIPE 

MSE WALL REQ'O 
DETAILS ON SHEETS MW-01 TO MW-06 

SUBSTAll0N 
SEE ELECTRICAL PLANS 

o 0 -----, _____ to 

WALL 
DETAILS ON 

iSHEETS t.AW-01 TO t.AW-06 

o 

ii' CHAINLINK FENCE w /BARBS REQ'O 
SEE UOOT STD. DWG. FG 6 

E 

UNDISTURBED DITCH TYPE I REQ'O 
SEE DETAIL ON SHEET OT,04 

iTYPE B1 CURB &: GUTTER REQ'O 
SEE DETAIL ON SHEEi OT-06 

NOTES: 
1. FENCE BARBS TO POINT TOWARD PAD AT ALL LOCATIONS. 
2. SEE SECTIONS A-A, B-B, B1-B1, C-C, 0-0, & E-E 
ON SHEETS SP-01A 
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"'--

"--
"--

"--
"--

"'--
"--

7' CHAINLINK FENCE REQ'D 
SEE STD. DWG. FG 6 

APPROX. LOCATION "--
=R:Y BARRIER REQ'O ~ 

.~ 
'" 

STARP 01 NT 
SANDSTONE 
FORMATION 

"S 

'" .~ 
"'--

"'" "--

SECTION 81-81 

7' CHAINLINK FENCE REQ'D 
SEE STD. DWG. FG 6 

JERSEY BARRIER REQ'O 
APPROX.: LOCATION ~ 

. . STAR?OINI "-- ___ ~ .. -_ 
SANDSTONE --- ___ TANGENT POWERPOLE REQ'D 
FORMATION . ---- ~ ~ . 

~ 
-~ 

E FAN PAD 

EL.=7703 . 

SECTION 8-8 

7' CHAINLINK FENCE REQ'D 
SEE STD. DWG. FG 6 

APPROX. LOCATION ------ ___ 
. . ·sTARP()jNT 

SANDSTONE~ 
FORMATION 

--- ____ JERSEY BARRIER· REQ'D 

---------MINE FAN PAD - ~ 

EL.=7703 

SECTION A-A 

RELOCATED: 
POWERPOLE 

RELOCATED 
7POWERPOLE 

"--
~ 

~ _________ 7' CHAINLINK FENCE REQ'D 
"'-- SEE STD. DWG. FG 6 

"'--
~ ... 

--- ___ JERSEY BARRIER REQ'D 

---- ---

SECTION E-E 

7' CHAINLINK FENCE REQ'D 
SEE STD. DWG. FG 6 

\ 
~ 

JERSEY BAR~IER REQ'D 

SECTION D-D 

APPROX. LOCATION 
. . .STARPOINT 
'" / SANDSTONE 
/ '" ~ORMA TlON 

~ 

7' . CHAINLINK FENCE REQ'D 
SEE STD. DWG. _ fG 6 

JERSEY. BARRIERREQ'D 

SECTION C-C 
NOTE: 

RELOCATED 
POWERPOLE 

RELOCATED 
?OWERPOLE 

RELOCATED 
POWERPOLE 

1. SEE SHEET TS-01 FOR ROADWAY & PAD 
TYPICAL SECTIONS. 

2. SEE SHEET SP-01 FOR SECTION LOCATIONS 
3. CHAINLINK FENCE BARBS TO POINT INTO PAD. 
4. POWER POLES RELOCATED BY UTAH POWER. 
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DRAINAGE DIVERSION WALL 
DETAIL ON SHEET DT-10 

TCH BASIN REQ'D 
G~A TE= 7698. 76 

V, OUT=7693.76 
• qUT=7685.00 

DRAINAGE DIVERSION WALL 
SEE DETAIL ON SHEET DT-10 

DWG\ CB SERIES 

CATCH BASIN REQ'D 
GRA TE= 7702.50 

INV, OUT=7691.50 
CULVERT INV. OUT = 7695.14 

SEE UDOT STD. DWG. CB SERIES 

SPOT ELEVATION 
LOCATION 
(SEE NOTE 3) 

SECTION A-A 

\ 

ISEE ABOVE FOR PAD ELEVATIONSI 
"', \ '~' 

\ \ ' \ 
\ \ - _ --i..-) - .. -~ . 
-\--) - .. -~ \ ' \ .. ' 

\ i, __ G.C(-~·' 
\ ~-~- \ 

~ bf \ ,~co 

SPOT ELEVATION 
LOCATION 
(SEE NOTE 4) 

SECTION 8-8 

\ ~ '.J 

~o:>",? 

SPOT ELEVATION '1 
LOCATION X 
(SEE NOTE 2) I 

X 

SECTION C-C 

PAD GRADES 

ROAD GRADES 

SPOT ELEVATION 
LOCATION 
(SEE NOTE 3) 

CATCH BASIN REQ'D 
GRA TE= 7697.76 
INV, OUT=7692.76 
CULVERT INV. OUT=7685.00 
SEE UDOT STD. DWG. CB SERIES 

0:>" ~. 

coO:> 

" 

- _. -----') 

\ 

NOTE: 

DROP INLET REQ'D 
GRATE=7694.65 
INV. IN=7691.57 (UNDERDRAIN SLEEVES) 
INV. IN=7689.50 (IMBIBER) 
INV, OUT=7688.32 
SEE DETAIL ON SHEETS DT-07 TO DT-08 

1. ELEVATIONS ARE AT FINISHED GRADE. 
2. CURB ELEVATIONS ARE AT TOP BACK OF CURB. 
3. EDGE OF PAD ELEVATIONS ALONG THE MSE WALL 

ARE AT THE PROJECTED INTERSECTION OF THE FINISHED 
SURFACE AND THE MSE WALL FACE. 

4. LIP OF GUTIER, TYPE B4 ELEVATION IS FINISHED GRADE 
PROJECTED TO APPROX. STARPOINT SANDSTONE FORMATION. 
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NOTE: 
MAINTAIN DRAINAGE AWAY FROM TOE OF MSE WALL. DRAINAGE DIVERSION WALL 

DETAIL ON SHEET DT-10 

CATCH BASIN REQ'D 
\ G~ATE=7698.76 
~NV, 9UT=7693.76 

CULVERT I,NV. QUT=7685.00 
SEE UDOT STD. DWG. CB SERIES 

DRAINAGE DIVERSION WALL \ \ 

SEE DETAIL ON SHEET DT-10 ~~_ri~~~~~ 

CATCH BASIN REQ'D 
GRATE=7702.50 

INV. OUT=7691.50 
CULVERT INV. OUT=7695.14 

SEE UDOT STD. DWG. CB SERIES 

15" DIA. CORRUGATED PIPE CULVERT 
SLOPE=2.11 % 

/ 

!POR . 

• 

" ~" 0" 

CATCH BASIN REQ'D 
GRATE=7697.76 
INV, OUT = 7692. 76 
CULVERT INV. OUT=7685.00 
SEE UDOT STD. DWG. CB SERIES 

DUST SILO 
~ STUB UP BOX o 

-0" /I ILl "-('1'1" /In. 'S 

\I,,~,g "'" -"," (I) ' •. 

~~\ : 15" DIA. CORRUGATED PIPE CUL 

'lit" /I 
" " 40 DRAIN 

DROP INLET REQ'D 
GRATE=7694.65 
INV. IN=7691.57 (UNDERDRAIN SLEEVES) 
INV. IN=7689.50 (IMBIBER) 
INV, OUT=7688.32 
SEE DETAIL ON SHEETS DT-07 TO DT-08 

, /' 
/ /' 
// 

,,~ 

"~9-P--P--___ P--P--P--~-P'-- ~~P---' p--p--p--p--p--e--p--p--p--p---p--p--p--p---p---p---p---p---p--.---p---

2" SAND 

;,'. , ....... . 
",,~' .. "' .. " 

GRANULAR BORROW AND SURFACING MATERIALS 
~ SEE SHEET TS-01 FOR THICKNESSES 

', .. : ........... . 

40 ml HOPE LINER 

UNDERDRAIN LINER DETAIL 

LEGEND 

============ 
18 INCH DIA. PIPE 
15" DIA. CORRUGATED PIPE CULVERT 
6" SCH. 40 PIPE. IMBIBER DRAIN 
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z « 
~ 
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~ 
(f) 

CI « a.. 
0:: o u... 
..... o 

SEDIMENT BASIN: 
TOP OF DIKE EL. = 7641.50 
BOTTOM OF POND EL. = 7631.50 
OVERFLOW EL. = 7638.50 
EMERGENCY SPILLWAY EL. = 7639.50 

UNDISTURBED SURFACE DITCH TYPE II REO'D 
SEE DETAIL ON SHEET DT-04 

A 

UNDISTURBED SURFACE DITCH TYPE II REO'D 
SEE DETAIL ON SHEET DT -04 

18- DIA CMP OUTLET 
I 

Q.. 
(f) 

SEDIMENT BASIN INLET REQ'D 
SEE DETAIL ON SHEET DT -01 "<',~'C"""-- SEE DETAIL ON SHEET DT-02 

UNDISTURBED SURFACE 
DITCH TYPE I REO'D 

SEE DETAIL ON SHEET DT-

r
w 
w 
::c 
(f) 

EMERGENCY SPILLWAY 
w 
w 
(f) 

SEE DETAIL ON SHEET DT~01 

~~~~~~~-------------~ \\ 

... -' \ \ 

UNDISTURBED SURFACE DITCH TYPE I REQ'D \\ 
\\, SEE DETAIL ON SHEET DT-04 A 
\\ ~ 24- DIA. X 34'UlNG PlPL-CULVERT 

INV. IN· = 7630 ' --. 
INV. OUT = 7628 

.. ,' _p_p-p-p-p-p-p-p-p p_.P-1_P--P--I'·---'~ 
,-p-p-p-p-p-p 

p_p_p-p-p-p-p-P-P- LOOSE RIPRAP AT OUTLET REO'D 
-P-P-P-P-P-'-P-P-P- SEE DETAIL ON SHEET DT-03 

---------
UNDISTURBED SURFACE DITCH TYPE II, 
RIPRAP & GEOTEXllLES AS NECESSARY 
SEE DETAIL ON SHEET DT-04 

6- UNTREATED BASE COURSE, 
3/4- OR 1- MAX. ~ 

'" 2% SLOPE-> SLOPE VARIES TO AVOID ____ ~----"""7---":::',~-......::.::.::.:.-=--=---__ ............... ~ / EXISllNG ROADWAY. 
-_ ~ RIPRAP REQ'D 

BORROW AS NECESSARy-=:;T- - - -------\------- -------

EXISllNG GROUND 

SECTION C-C 
DIKE ACCESS ROAD 

SEE SHEET SP-02A FOR 
SECllON A-A & SECllON B-B 
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-

POND BOTTOM EL.=7631.50 

- -

'- ............... __ EXISTING 
~~~"'- ~GROUND 

~~~ 

l. ~~~~~-~~~-~~ ~I 10.00' 

~., --:-~-:--~L I" "I TOP OF DIKE EL.=7641.50 

l.~.'" ... ': ... ' ..>-:~ .• ~RlPRAPREQ'~ ON BASIN FILL SLOPE. 

POND BOTTOM EL.= 7631.50 ....... '--........,; __ ..,.""""~"' . . .' .'-.~.:;~~.;'" ~- - - - - __ 

I 20.00' \ ~ '- Et lHlCK GRANULAR BORROW .--"~ BERMT~ ~;I~T~~ -ONDISTURBED 
. \--1"- MARKER FABRIC i SURFACE DITCH, TYPE I 

\.. 2' lHlCK COMPACTED CLAY 

SECTION A-A 
SCALE: 1"=20' 

~ ~ - - ~ ~ ~ ~ ~ ______ ~ -/ EXISTING GROUND 

-
----------------

OVERFLOW EL.=7638.50 _ _ ... _ . ...,-.,J.-~~N~~ILL~AY EL=~~~Q _ ____ _ 

-- 1---

48" DIA. TYPE 11 CLEANOUT MANHOLE 
SEE DETAIL ON SHEET DT-05 

~c... __ ~~~~~~~~~ 

........ 

18" PIPE 
/ SEE SH .. E.ETS PP-01 

/ FOR LAYOUT. 
.......... --1:-. -~'-'" ....ltr···_· -' '-·'11·-·'-·'-·'-'-"-"t··1·:;=::::::·· =-_~ 18" DIA. CMP OVERFLOW PIPE 

\ ,SEE DETAIL ON SHEET DT-02 

TO PP-05 

l6" lHlCK GRANULAR BORROW 

MARKER FABRIC SECTION 8-8 
2' lHlCK COMPACTED CLAY SCALE: 1"=10' 
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NOTES: 

DETAIL SHEET ~rrWJNUNKFENCE 
I x 

JERSEY BARRIER ~ n I 
FINISHED SURFACE)\ '\ ~X TYPE B3 CURB 

(SEE TS-01 FOR PAVEMENT STRUCTURE) 
~ VARIES r ~ x 

I . . .. ~ ~ ~------------ TOP OF WALL CONTROL 
. ". .. - CONNECTION POINT. 

WELDED WIRE MAT ~LAP MAT~ N":::S~ _~ - ~ '. 

(----- ..... , l' MIN. - POSSIBLE DEFLECTED SHAPE OF CAP MAT \ \ T- - - - - - ~IN-. - /V 1:24 BAmRED WALL FACE 

\ \ -T--~----
\ \ 2.0' (TYP) 

\ \ - -,- - - - - - -~'""'" 
\ \ COMPACTED 
I I WALL H WELDED WIRE BACKING 
\ \ _ __ __ __ BAC~KFILL _ _ _ _ ~ MAT & 1/4" GALVANIZED 
I I .. V HARDWARE CLOTH. 

I I 4.0' MIN. 
I I IF SLOPING 

CONTINUOUS WALL DRAIN Y \ - -- -- -- -- -- -- -- -- -- '. FROM WALL I 

SEE DETAIL ON SHEET MW-05. \ \ SLOPE AS REQ'D t I 
\ \ - - - - - - - - - --\ .... · ...... "'-+-I"t---

2
-.-

M
"-I-N.--" 

I I \~ ~BEDM~T " 
I I " \ J \L-+ .. ---.--~.,......... ... -. ......:/.:.......----l. ,,,--/'-'-" -' -' ~-....l, \\~ • .,...-.,..--'.,..---.,..----,' '+------.-t ""'" 

4" PERFORATED DRAIN PI PC ----..... L' CRUSHED ROCK 3/B"MIN. 
(SEE WALL DRAIN DETAIL ON MW-05) I--------,L---------=.-----"'\---~-I AGGREGATE. 

/ 
L BOnOM WELDED WIRE MAT 

6" LEVELING PAD (FREE DRAINING GRANULAR BACKFILL BORROW). 

-- ---\ 
VLONGITUDINAL BAR. TYP. \ W 7.0 

/ ~ 
1. SUBGRADE MATERIAL UNDER BOnOM WELDED 
WIRE MAT TO BE COMPACTED TO 96% COMPACTION 
(AASHTO T1 BO). 

B" -=--- ~ TRANSVERSE BAR. TYP. 
W 3.5 

2. COMPACTED WALL BACKFILL = GRANULAR BORROW 

3. CRUSHED ROCK AT WALL FACE TO BE COMPACTED 
BY RODDING TO REFUSAL. 

\ WALL FACE 

PLAN 
WELDED WIRE MAT 

MSE WALL TYPICAL SECTION 
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rt PIN 

2" (TYP) -

o 

TOP OF 
BARRIER 

3 / -g" 

In 
4"DIA LIFTING HOLE 

20'PRECAST BARRIER UNIT 
(20-' ":Z''LAYING LENGTH) 

( 2) #4 S-1 BARS. (1) 
PER LIFTING HOLE 
(SEE NOTE 2) 

(6) #5 CONTINUOUS H-1 BARS. 
(3) EACH INNER SIDE OF V-1S' 

" 12" TYPICAL 
" / ~~EXCEPT AS NOTED 

-=F
~ ~, 

5' -1/1 

\..t.J -

rr,PACE @ 18" TYPICAL 

\ 
\ 

r \ 
\ 

~' 

18 Ii 

(10 )V-1 BARS 

(2) #4 H-3 BAR 
TIED NEXT TO V-1 
& ABOVE H-1 & H-2 

( 2) #4 S-2 BARS. (1) 
AROUND EACH PAIR OF 
TAPERED SLOTTED HOLES 

( 6) #5 H-2 BARS 
(3) BARS PER SCUPPER 
SEE NOTE 3 

ELEVATION - TYPICAL BARRIER 
MASS: 3,9 TONS PER PANEL 

3' -9" 

3/4" STEEL BARS 
(SEE CONNECTION DETAIL) 

fF=========~-------

/\. 9 " 9"" _I '4 " - '\ 5' -1 " - .. - .. -' ~ 

~ TAPERED SLOTTED HOLES FOR 
STABILIZATION PIN OR THREADED BOLT 
(SEE BARRIER STABILIZATION DETAIL) 

o 

PIN ACCESS DETAIL 
(2) #4 S-1 BARS. 
( 1) OVER EACH 
LIFTING HOLE 

. ":>~??>~:'-(%'::i 
:'.:.'.:.'.:.'::.>, ,:.''<:.:':1 
....... , ..... , .. ' (-:-:'.·:-'::1 
.. '::.':" -::":"'::1 ~; ... :. ~ ::;:.~: 1 

LOOP DETAIL 

STEEL BAR 

13/4" X 5 II 

GROOVE 

1 " 

r 
0' 
.... i-~ 3/

4
/1 

~~ ... BAR 

.~ 
'+ 

GALVANIZED 
STEEL BAR 

1/16" DRAFT 
( TYP I CAL' 

BOTH SIDES) 

CONNECTION DETAILS 
SEE BA 1B FOR PIN DETAILS 

3 " /4 CHAMFER 

3// STEEL BARS (2) EACH 
END (SEE CONNECTION DETAILS) 

'- :::: 
U)' 
~i 

SEE PIN ACCESS DETAIL 

--5" x 13/4" 
SLOTS 

2'-0" 

SYMMETRICAL ABOUT 
CONCRETE BARRIER 

H-1 

.I_----L./
H H-2 

l 2'-0" 

( 2) #4 S-2 BARS. (1) 
AROUND EACH PAIR 
OF STAB. SLOT HOLES 

(6 ) 
(3 ) 
SEE 

#5 H-2 BARS. 
PER SCUPPER 
NOTE 3 \ ;,-,1 

SEE BARRIER ' \ 
STABILIZATION DETAIL--

SCUPPER DETAIL 
SEE NOTES 3 

AND 4 
SECTION B-B 

( 16) #5 V-1 BARS--

(6) #5 H-2 BARS. 

(6)#5 HORIZ, H-1 
BARS. (3) EACH ON 
I NS I DE OF V-1 BARS 

(3) PER SCUPPER (2) #4 H-3 BARS. TIED 
SEE NOTE 3 TO H-1 BARS TO SUPPORT 

THE END OF H-2 BARS 
i SEE NOTE 3 

,N!....j .• IIi·-.··.-.Iii~=iiiia~~~-#/ 4" MIN P AVEME N T , OR NON-PERMEABLE 
MATERIAL SECTION A-A 

7" 

----- ---- --

TAPERED SLOTTED HOLE: 
11/4" X 4" ON TOP & 
11/z" X 41// ON BOTTOM I 

FOR STABILZATION PIN 
OR THREADED BOLT 

, .. __ 3/8" TO liz" FORMED 
RADIUS (TYPICAL 
FOR EACH CORNER) 

NOTES: 

RoADWAY 
12"MIN, 
-4------~- _ . ., 

SEE INSTALLATION 
DETAILS STD DWG'S 
BA 10 OR BA 1E 

SECTION C-C 

1. SEE STD DWG BA 1B FOR ADDITIONAL REINFORCEMENT STEEL 
REQUIREMENTS, 

2, USE A 4" WHITE PVC SLEEVE TO FORM THE LIFTING HOLES, 
LEAVE SLEEVE IN PLACE AFTER CASTING, 

3, INDICATE ON PLAN SET WHEN BARRIER SECTIONS WITH SCUPPERS 
ARE REQUIRED. 

CONNECTION PIN 
SEE STD DWG BA 1B -6 

1/1 X 3 1 _4/1 
SEE STD DWG BA 1B 4, PROVIDE BLOCK OUT AND REINFORCING STEEL FOR SCUPPERS 

WHEN NOTED ON PLANS, 

LOOP LOCATION BARRIER SLOT DETAIL BARRIER STABILIZATION DETAIL 
5, PLACE AN ADEQUATE AMOUNT OF SILICONE ADHESIVE ON BOTTOM 

OF WASHER BEFORE INSERTING PIN TO HOLD IN PLACE AND PREVENT 
EASY HAND REMOVAL. 
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0... 
:::;;: 
<I: 
0:: 

0:: 
o 

BARRIER ARRANGED ON A CURVE o 
<I: 
o 
0:: MAY BE USED: 
Z 
o 
J
U 
W 
If) 

0:: 
w 
J
Z 

1. WHERE POSTED SPEED IS 35 MPH 
OR LESS. 

2. WHERE BARRIER IS OUTSIDE THE 
CLEAR ZONE. 

CROSS STREET OR OVERPASS 

CURVED LAYOUT 

MARK LOCATION 

HORIZONTAL IN 
H-1 BARRIER TIED 

I NS IDE V-1 BARS 
---- ------- --- ---- ---

CENTERED ABOVE 
H-2 SCUPPERS LONG. 

&. TRANSVERSELY 
- - -- --

TIED ABOVE H-1 
H-3 BARS TO SUPPORT 

H-2. TIED TO V-
---e--- ---- ---- - - - ----

2 BARS CENTERED 
S-1 OVER EACH 

LIFTING HOLE 
---- -----

HORIZ. AROUND 
S-2 SLOTS BETWEEN 

V-I SCUPPERS 

---

VERTICAL IN 
BARRIER(3) EACH 

V-l END &. (2) AT 
EACH SCUPPER 

METAL REINFORCEMENT TABLE 

SKETCH BAR ( NO. 
SIZE BARS) 

#5 (6 ) 19' -3" 

#5 (6 ) 6' -6/1 

-- - -

#4 (2 ) l' -6/1 

#4 (4 ) 

#4 (2 ) 

#5 (16 ) 

, ~ 3 " /16 , ~ 
1 

\ • 2 [/2/1 PLATE 
N / 3 " THICK /8 

! , ...:-

MM-DD-YY 10 

1 f . 
N 
~ 
N , . ' ~' 

~I , . 
~ 

1'0' 

. ,- ~ 3 " 
0 

~-

,~ /16 
1'0 

BAR 11//, x 30" LONG 
A 

~ Y 
r--
N 

lJ I 

, , 

R=3/4" 

:.::=- ___ ;-h~--3/16" 

21/{ PLATE 
~ 3/8" TH I CK 

BARRIER MARKINGS . 1 BAR 11/{ x 2SI/{ LONG GALVANIZED 
SEE NOTE 1 

HOLE 

r--
N CONNECTING PIN 

OPTION 2 
SEE NOTE 5 

I 

i I 

GALVANIZED 
CONNECTING PIN 

OPTION 1 ~ 3/ /I 16 
1 

-
-~/ 

i I Y 
! 21/{X 

PLATE 

I 

~ 
! 

0 

" 
~-TRAFFIC FACE

OF BARRIER BAR 1 " 

CENTER ASPHALT IMPREGNATED 
POLYURETHANE FOAM AT BASE 

OF BARRIER. SIZE BEFORE 
COMPRESSION 3"x 6"x 10" 

BARRIER SEAL 
SEE NOTE 3 

NOTES: 

! 

I 
i , 
! , 
STABILIZATION 

PIN 
SEE NOTE 5 

1. MARK EACH BARRIER WITH 11,{ NUMBERS INDICATING THE 
DATE OF CASTING AND IDENTIFICATION NUMBER SUPPLIED BY 
THE INSPECTOR. IMPRESSED 1/4" DEEP INTO THE TOP 
CENTER OF THE BARRIER. 

2. USE COATED REINFORCING STEEL EXCEPT AS NOTED. 
3. DO NOT USE BARRIER SEAL WHEN SCUPPERS ARE PRESENT ON 

BARRIER. 
4. PLACE AN ADEQUATE AMOUNT OF SILICONE ADHESIVE ON 

BOTTOM OF WASHER BEFORE INSERTING PIN TO HOLD IN PLACE 
AND PREVENT EASY HAND REMOVAL. 

5. USE OF A HOT FORGED HEAD. MEETING PLATE SIZE AND 
THICKNESS IS ACCEPTABLE IN PLACE OF A WELDED PLATE. 

3/S" 

x 40" LONG 
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w 
z 
<t 
---' 

---' w 
> 
<t 
0:: 
f-

lL. 
a 
W 
CJ 
a 
w 

SHOULDER WIDTH 

j VARIES BY DESIGN 
0:: 
w 
a 
---' 
=> a 
:r: 
Lf) 

lL. 
a 
W 
CJ 

810:1 
SEE 

TYPICAL 
COMPACTED 

SHOULDER 
MATERIAL 

OR FLATTER 
----- --------

DETAIL NOTES 
1 ' 

4" MIN PAVEMENT 
OR NON-PERMEABLE 

MATERIAL 

SHOULDER WIDTH 
VARIES BY DESIGN 

0:: 
w 
a 
---' 
=> a 
:r: 
Lf) 

lL. 
a 
W 
CJ 

1~: ~_Q~£L_~~~_~~ 
SEE DETAIL NOTES 

1 ' 

w 
z 
<t 
---' 

---' w 
> 
<t 
0:: 
f-

lL. 
a 
w 
CJ 
a 
w 

/ w 
i z 

<t 
---' 0:: 

w 
---' a 
w ---' 
> => 
<t a 
0:: :r: 
f- Lf) 

lL. lL. 
a a 
w 
CJ 
a 
w 

TYPI CAL 
COMPACTED 

SHOULDER 
MATERIAL 

SHOULDER WIDTH 
VARIES BY DESIGN 

2' 

f-
z 
a 
0... 

"'" <t 
w 
0:: 
(]) 

W 
0... 
a 
---' 
Lf) 

1 ' 2 ' 
10:1- 8: 1 OR 

FLATTER 

4" MIN PAVEMENT 
OR NON-PERMEABLE 
MATERIAL 

0:: 
w 
a 
---' 
=> a 
:r: w Lf) 

Z 
<t w ---' ---' 

(]) 
---' <t W w > Lf) <t => 0:: 

lL. 
f-

a lL. 

w a 
CJ w a CJ w a 

w 

MEDIAN INSTALLATION 
USE THIS DETAIL WHEN MEDIAN BARRIER IS WARRANTED 

MEDIAN INSTALLATION WI OFFSET ROADWAY 
USE THIS DETAIL WHEN MEDIAN BARRIER IS WARRANTED 

1. NO STABILIZATION PINS ARE REQUIRED WHEN BARRIER 
FACE IS GREATER THAN 12 FEET FROM TRAVEL LANE. 

1. IF THE 10:1/8:1 SLOPE 3 FEET BEHIND THE BARRIERS CANNOT 
BE MAINTAINED STABILIZATION PINS ARE REQUIRED. 

2. INSTALL STABILIZATION PINS WHEN BARRIER FACE IS 
12 FEET OR LESS FROM TRAVEL LANE. 

f-
I-SHOULDER WIDTH z 

w 
z VARIES BY DESIGN a 
<t 0... 
---' 0:: 

w 
---' a 
w ---' 
> => 
<t a 
0:: :r: 
f- Lf) 

lL. lL. 
a a 
w w 
CJ CJ 
0 0 
w w 

TYP I CAL 
COMPACTED 

SHOULDER 
MATERIAL 

"'" <t 
w 
0:: 
(]) 

W 
0... 
a 
---' 
Lf) 

2' ___ ~LN.~ 1 ' 2' 
10: 1 OR ! 

Tcl:·1S:1-0R-1 
FLATTER i . FLATTER I 

, ! 

4" MIN PAVEMENT 
OR NON-PERMEABLE 

MATERIAL 

, 

MEDIAN INSTALLATION 
WITH SLOPES STEEPER THAN 4:1 

USE THIS DETAIL WHEN MEDIAN BARRIER IS WARRANTED 

1 ' 

SHOULDER WIDTH 
VARIES BY DESIGN 

2' MIN ., 
~--- ----- -----

10: 1 OR 

- 4" MIN PAVEMENT 
OR NON-PERMEABLE 
MATERIAL 

USE APPROPRIATE CRASH 
CUSHIONS WHEN REQUIRED 

SEE GUIDELINES FOR 
CRASH CUSHIONS AND 

STD DWG CC SERIES 

1. IF THE 10:1/8:1 SLOPE 3 FEET BEHIND THE BARRIERS CANNOT 
BE MAINTAINED STABILIZATION PINS ARE REQUIRED. 

\ 
0:: 
w 
a 
---' 
=> a 
:r: 
Lf) 

lL. 
0 

w 
CJ 
0 
w 

STABILIZATION PINS REQUIRED AT THE 
FIRST TWO AND LAST TWO SECTIONS 
OF BARRIER IN ALL APPLICATIONS 

w 
Z 
<t 
---' 

---' w 
> 
<t 
0:: 
f-

lL. 
a 
w 
CJ 
a 
w 

TYPICAL 
COMPACTED 
SHOULDER 
MATERIAL 

NOTES: 
1. USE APPROPRIATE FLARE RATE AS SUGGESTED IN THE ROADSIDE 

DESIGN GUIDE. CURRENT EDITION. FOR RIGID BARRIER SYSTEMS. 
WHEN BARRIER IS PLACED WITH A FLARE. 

2. PLACE BARRIER ON A 4" PAVED OR NON PERMEABLE SURFACE. 

3. DO NOT PLACE BARRIER ON TOP OF ANY CURBING. 

4. PIN ALL BARRIER SECTIONS TOGETHER AT CONNECTION LOOPS. 

5. PRE-DRILL A 1" THROUGH THE PAVED SURFACE PRIOR TO 
INSTALLING THE STABILIZATION PIN. 

6. PLACE AN ADEQUATE AMOUNT OF SILICON ADHESIVE ON THE BOTTOM 
WASHER OF THE CONNECTION PIN BEFORE INSERTING. TO HOLD IN 
PLACE AND PREVENT EASY HAND REMOVAL. 

USE APPROPRIATE CRASH 
CUSHIONS WHEN REQUIRED 
SEE GUIDELINES FOR 
CRASH CUSHIONS AND 
STD DWG CC SERIES 
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SHOULDER WIDTH 
VARIES BY DESIGN 

2' 
MIN 

I TYPICAL 
COMPACTED 
SHOULDER 
MATERIAL 

l' 2' 
10~t-- 8:1 OR 

FLATTER 

1-0 
-?~ J' 

4" MIN PAVEMENT 0</ '( 
OR NON-PERMEABLE /-?~O~ 
MATERIAL ~~ 

1-", 
J' 

w j z 
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---' 0:: 
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---' 0 
w ---' > ::::J 
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0 0 
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w STEEPER THAN 1 " D-

C) C) 0 10:1 AND 26:1 MIN 0 0 ---' w w t.f) 12' MIr;·i-- --- -

t, If 

w 
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w 10:1 
C) 2' MIN 
8 l' 

J' r~ 
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"::,, 
VA -', ,~ 

SHOULDER INSTALLATION 
OPTION 1 

SHOULDER INSTALLATION 
OPTION 2 

SHOULDER INSTALLATION 
OPTION 3 

SHOULDER INSTALLATION WITH 
3:1 OR STEEPER BACKSLOPE 

NO STABILIZATION PINS REQUIRED STABILIZATION PINS REQUIRED STABILIZATION PINS REQUIRED NO STABILIZATION PINS REQUIRED 

FORMULAS FOR LENGTH OF NEED 
CALCULATIONS BURIED 

IN TERMINAL SECTION ONLY 
BACKSLOPE STEEPER THAN 3:1 

LON= FLR x D1 
BACKSLOPE 3:1 TO A MINIMUM 4:1 
~50 MPH "LON"= 450 - (15 x D2) 
:5 45 MPH "LON"= 250 - (15 x D2) 

SECTION A-A 

\ 
I 

,... t 
I 

I, 

, : I C"r~ 

e L AT' f' 

SEE NOTE 5{~~~~~~~~~~~~~~~\~~~~~~~~~~~~~~1~~~~~~~~~~~~~~~~}SEE NOTE 4 
i~_ C, C .... TRAFFIC ) ) / _;J 

--- ---- ---
---- -" 
-~- ..... STABIL IZATION PINS REQUIRED AT ---. 

SIAi3:,I/A':JCi I':~S ~'cCJi D 
IN ~1'C ilA"'ilif? S~C-!OI\S 

LENGTH OF NEED 

THE FIRST TWO AND LAST TWO SECTIONS 
OF BARRIER IN ALL APPLICATIONS 

NOTES: 
1. USE REQUIRED CLEAR ZONE FROM THE ROADSIDE DESIGN GUIDE. CURRENT 

EDITION. USE APPROPRIATE FLARE RATE AS SUGGESTED IN ROADSIDE 
GUIDE. CURRENT EDITION. FOR RIGID BARRIER SYSTEMS. WHEN BARRIER 
IS PLACED WITH A FLARE. LON: LENGTH OF NEED 

FLR: BARRIER FLARE RATE 
D1: DISTANCE FROM FACE OF BARRIER 

TO FACE OF HAZARD OR DITCH BOTTOM 
D2: DISTANCE FROM EDGE OF TRAVEL LANE 

TO FACE OF HAZARD OR DITCH BOTTOM 

I HAZARD I" -MIN 75'RE-QUIRED 2. PLACE BARRIER ON A 4" PAVED OR NON-PERMEABLE SURFACE. 

SEE NOTE 5 

SEE NOTE 4·· J 

TWO LANE/TWO WAY 

--I----------------------------
D1 I 

'J'\'~UM OC f "[[VIR 
,~- -lit r.:C"'~'E : 1:::\ 
f)JI!,;: W' H- -----------------------------------------------=~~ 
STANDA~0 SEC 'eN 

Ii 
SEE NOTE 5 

SEE NOTE ,1 
MULTI-LANE ARTERIAL 

SEE NOTE 4 SEE NOTE 4 

MULTI-LANE ARTERIAL WITH 
TRAVERSABLE MEDIAN 

u 
3. PIN ALL BARRIER SECTIONS TOGETHER AT CONNECTION LOOPS. 

4. INSTALL APPROPRIATE CRASH CUSHION WHEN BARRIER END IS WITHIN 
1.2 TIMES REQUIRED AASHTO CLEAR ZONE AND THE DESIGN SPEED IS 
GREATER THAN 40 MPH. TERMINAL SECTION (STD DWG BA 1C) USE 
PERMITTED FOR APPROACH TRAFFIC WHEN THE DESIGN SPEED FOR ROADWAY 
IS 40 MPH OR LESS. INSTALL TERMINAL SECTION (STD DWG BA 1 C) WHEN 
THE APPROACH BARRIER END IS OUTSIDE 1.2 TIMES THE REQUIRED 
AASHTO CLEAR ZONE. 

5. INSTALL APPROPRIATE CRASH CUSHION ON TRAILING END OF BARRIER 
WHEN BARRIER END IS WITHIN REQUIRED AASHTO CLEAR ZONE. AND THE 
DESIGN SPEED IS GREATER THAN 40 MPH. INSTALL TERMINAL SECTION 
(STD DWG BA 1C) WHEN BARRIER END IS OUTSIDE THE MINIMUM REQUIRED 
CLEAR ZONE BUT WITHIN 1.2 TIMES MAXIMUM THE REQUIRED AASHTO 
CLEAR ZONE. 

6. THE CONCRETE BARRIER DESIGN ALLOWS FOR A 3' OUTWARD LATERAL 
MOVEMENT IF THE BARRIER IS STRUCK. STABILIZATION PINS ARE NOT 
REQUIRED WHEN USED ON A SHOULDER APPLICATION AND THE REQUIRED 
SLOPE OF 8:1 OR FLATTER EXIST 3' BEHIND THE BARRIER. USE 
STABILIZATION PINS WHEN THE SLOPES ARE STEEPER THAN 8:1 AND 
WITHIN 3' OF THE BARRIER BACKSIDE. 

7. PRE-DRILL A 1" HOLE THROUGH THE PAVED SURFACE PRIOR TO 
INSTALLING THE STABILIZATION PIN. 

8. DO NOT PLACE BARRIER ON TOP OF ANY CURBING. 

9. DO NOT OVERLAY ANY MATERIAL PAST THE FIRST BREAK POINT ON 
THE BARRIER. THE FIRST BREAK POINT IS 3" FROM THE BOTTOM 
OF THE BARRIER. 

10.PLACE AN ADEQUATE AMOUNT OF SILICON ADHESIVE ON THE BOTTOM 
WASHER OF THE CONNECTION PIN BEFORE INSERTING. TO HOLD IN PLACE 
AND PREVENT EASY HAND REMOVAL. 
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>
J-. 
'" N 

12'-6" OR 20'-0" 
MAY BE 10' bN CU~V~S 

/, 
REINFORCEMENT-SEE SECTION 

Ii 

CONNECTI ON 
PIN 

0 

~ 

II 

" 

/ 
I' 

'---- -

rt 
4 BARRIER 4 ---

~ 

-/ 1 " ID PVC PIPE --- --

#5 BARS SEE SECTION J 

PLAN ELEVATION 

~
EINFORCEMENT 16 - #5 

V-2 BARS FOR BARRIER 
SPACED 18" MAX. 

#5 BARS AS SHOWN 

j • ~"- , 
m:~ I 

, ,:=! = = = = , 
I 

='===i=' 
i 

o 

I 
i 

! 
/ 

-~ 

~ 

II 
__ ---1 

SEE PIN 
ACCESS 

I DETAIL 
=< 

I 

I 

. 
N 

I - CONNECTION BARS 
;; 

., )1 
c:::!==== 

I 
! 
I, 
" 

, 

c:::' _ ___ : + J 

: i 
" I' 

. "
N>
N,l-

1 

r 

t 

I 
• j , "", 

2"_ 6" 

V-2 

6 - #5 CONTINUOUS H-1 BARS 
EVENLY SPACED ON INNER SIDE 
OF V-2 BARS. 

1 "COVER 

15 " 

END ELEVATION 

PIN 

TRAFFIC FACE 
OF BARRIER \ 

CENTER ASPHALT IMPREGNATED 
POLYURETHANE FOAM AT BASE 
OF BARRIER. 
SIZE BEFORE COMPRESSION 
3"x 6"x 10" 

BARRIER SEAL 

--3" PLATE 
3,s" THICK 

BAR 11,{ X 26" LONG 1\\ 
! - #5 - V2 BARS #5 - V2 BARS~ 

12'-6" OR 20'-0" 

FRONT ELEVATION 

· . "'t 
N 
N · ",' 

L , 
f · 0 

#6 STEEL BARS (2) EACH 
SEE CONNECTION DETAILS 

TOP OF 
BARRIER 

PIN ACCESS DETAIL 

SEE PIN 
ACCESS DETAIL 

· '" , --1' 

· '" 
t · r--, 

LOOP LOCATION ELEVATION 

- I 

. 
'" N 

_ lit 

MM-DD-YY ID 

BARRIER MARKINGS 

SEE STD DWG GW 9 FOR 
DELINEATION HARDWARE 

SEE STD DWG GW 10 FOR 
DELINEATION SPACING 

SEE NOTE 6 

""""'--1-c-,l 

EDGE OF \ r---tc:-'-n 
P A V E ME N T "_!!III_lilt' _ "'t 

4" MIN.PAVED-

BARRIER SLOT 
DETAIL 

SUPPORT STRUCTURE 
SEE NOTE 3 

LOOP DETAIL GALVANIZED 
STEEL BAR 

GALVANIZED 
CONNECTING PIN 

CONNECTION DETAILS 

METAL REINFORCEMENT TABLE 

MARK'! LOCATION BAR I ' 
SIZE/D. BA~S.:._ SKETCH 

1 HORIZONTAL -I N 
H-1 :BARRIER TIED #5 6 

-- -- ---

19'-3" 

V-2, 

I NS I DE V-1 BARS 

VERTICAL IN 
BARRIER (3) 
EACH END 

#5
1 

TOTAL LENGTH 4'-9" 

16 

NOTES: 
1. USE 3/4" RADIUS ON CHAMFER ON EXPOSED CONCRETE CORNER. 

2. PLACE AN ADEQUATE AMOUNT OF SILICONE ADHESIVE ON BOTTOM 
OF WASHER BEFORE INSERTING PIN TO HOLD IN PLACE AND 
PREVENT EASY HAND REMOVAL. 

3. PLACE PRECAST HALF BARRIER WHERE THERE IS A SUPPORT 
STRUCTURE BEHIND EACH SECTION (IE:SOUND WALL.MSE WALL) 

4. DO NOT USE PRECAST HALF BARRIER AS AN ALTERNATE. 
OR IN CONJUNCTION WITH PRECAST CONCRETE FULL BARRIER 
SECTION IN A WORK ZONE. 

5. USE COATED REINFORCING STEEL EXCEPT AS NOTED. 

6. MARK EACH BARRIER WITH 2" NUMBERS INDICATE THE 
DATE OF CASTING AND IDENTIFICATION NUMBER SUPPLIED 
BY THE INSPECTOR. IMPRESSED I/{ DEEP INTO 
THE TOP CENTER OF THE BARRIER. 
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APPROACH END (A) 
SEE NOTE 4 

LIMITS OF V BAR SPACING AT BARRIER END 12' 
(3) V3 BARS 
SPACED @ 6" 

(3) V2 BARS 
BARS ~PACED @ 6''. 
(3) V1 BARS 
SPACED @4" ___ 4" __ 

6" 

~ 

~:~ 
N ~ r +l'~~-..J 

o 

(2) V4 BARS\ 

\ 
SPACED @ 12" '-

( 1) V5 

6/1 -04-~_2 /I 

_ ; ~AR SPACEL 
@24'; 

(2) V6 BARS 
SPACED @ 24" 

TYPICAL BARRIER 

V6 BARS SPACED 
@ 10' INTERVALS 

J J~i .. ~~+-____ +-____ +-____ +-~~--+-----+-----+--

/:2" +-, 
. .--. 

SLOPED TRAILING END (B) 
OPTION 1 
SEE NOTE 4 

LIMITS OF V BAR SPACING AT BARRIER END 14' 

~-4 
(3) V6 BARS 
SPACED @ 24" 

(4) V BARS 
SPACED @ 12" 

V4 

10' 

(3)V BARS -- -SPACED 
@ 6" 

V8 

H3 M 
21 " 

, 
4" , 

:8" 
J / ~- P1 OR P2 BARS AS REQUIRED @ 24" ON CENTER THROUGH BARRIER LENGTH 

INSTALL CONNECTION LOOPS PER 
STD DWG BA 1A CONNECTION DETAILS. 
USE CONNECTION PIN AS PER 

ELEVATION (3) V6 BARS J SPACED @ 4" 

STD DWG BA 1B 

1 

r-----------------------------------------------------------,~I~ O::::N 
LL-:'<;j" 

I STEEL REINFORCEMENT TABLE 

V BARS AS 
REQUIRED 
1" MIN 
COVER 
REQUIRED 

r----.~B~A~R~---------------------------.--------------------4~:~ H1 
MARK SIZE (NO.) OF BARS SKETCH ~i~ H3 

BARS 

4 OR 5 RUN THROUGH , 

~i 
""' ',-

ro 
N r------i-=-:...:."'+---------------------------t------------------__4 <t> 'I' "" 1-,1 r--!--t--\ 1:_··H'I2 

LENGTH OF BARRIER PAVEMENT H1 #5 
SURFACE 

" L_ HI-~+~ <0, REQUIRED SPLICE LENGTH - 45 P1 ~~~I 
8'-3" ,,"Iro l 

! 

V6 BARS AS 
REQUIRED 

1" MIN 
COVER 
REQUIRED 

H1 BARS 

.- SEE NOTE 5 
1 

LIMITS OF V BAR SPACING AT BARRIER END 10' 
(4) V6 BARS (2 )V6 BARS (5 )V6 BARS 16" 

SPA-C E 0-- @-24-" "':SPAcfD --@1-£irs--PAC{O @T2 11,- T~ 
----....;;;.;..;.;.=~..;;;..;....---...;,;..;.;.;;.;;;.;.....;.;.,;+;.;..,;.~;;;...;;;.;..;;.-----+...,T 

- ------ - - --------- --- - --- ----

I· ~-:--:--:--~ L ! ,I .~ 
'N 

:::: j'<;j" 
I , 

<0' NI 
'-.-.;....;..-:-+~ I : 

o I 

-+ ___ -+ ____ + ____ +-___ --1~---_+----+_'~i'---1 

H2 #5 
TRAILING END SECTION (B) 

BOTTOM SIDE 

i ., '--t--:-:+' -,,+---' I .! 
I /7" 17"1 

Iz] SEC~;: A-A 
T P1 -

~; P2 
I ~ 

-L-'="-t SURF ACE 
SECTION B-B 

STEPPED PAVEMENT 

TRAILING END (C) 
OPTION 2 

H3 #5 

END OPTION 

V1 #5 

V2 #5 

V3 #5 

V4 #5 

V5 #5 

* V6 #5 

V7 #5 

V8 #5 

V9 #5 

V10 #5 

V11 #5 

P1 #8 

P2 #8 

TRAILING END SECTION (B) 
TOP SIDE 

(A) 

3 

3 

3 

2 

2 

(B) (C) o 

28" 

29" 

30" 

32" 

34" 

3 14 36" 

25" 

22" 

20" 

18 " 

1 16" 

BARRIER TO PAVEMENT 

BARRIER TO PAVEMENT 
STEPPED PAVEMENT 

8' -3" 

,~q." WI ~I 
I 1 , -
I ~, 

o 

) ~ 
~_lI 

15/f ~o;r: 
...---- ... 01 ~ 

12" LONG PINS 
@ 24" CENTERS 
26" LONG PINS 
@ 24" CENTERS 

*V6 BARS SHOWN IN CHART ARE THE NUMBER OF BARS REQUIRED FOR 
EACH END OPTION. 

. SEE 
NOTE 10 

;:<' 

til 
W 

r--------·· . V6 BARS 0:: 

AS <t 
REQUIRED > 

1" MIN 
COVER 
REQUIRED 

H 1 BARS 
'~'I 

:::: ! 

::'~l ., 

It '~IYI--+~~t 

o 
t- , 

N 

"" 

T 

<Ot <.O! 
P1 /'r" 7" ---SECTION B-B 

·1" MIN COVER 
REQUIRED 
. V BARS AS 

REQUIRED 
CONNECTION 
LOOP 

H 1 BARS 
" - CONNECT I ON 

LOOP 

P1 

SPACE V6 BARS AT 10' INTERVALS THROUGH TYPICAL BARRIER SECTION. SECTION C-C 

3/8" • 1/2" RAD I US 
OR ALTERNATE 
AS APPROVED 
BY THE 
ENGINEER 

I-

/, 
I ' 

SEE NOTES 4 & 8 

NOTES: 
1. THE ENGINEER APPROVES CONTRACTOR DEVISED METHOD OF 

POSITIONING THE LONGITUDINAL REINFORCING STEEL +/- 1/2" 

AS DIMENSIONED. 
2. DO NOT USE TO SUPPORT HIGHWAY LIGHTING POLES. ADDITIONAL 

SUPPORT DETAILS REQUIRED. 3/8" BEVEL. 
I/{ RAD I US 3. 
OR ALTERNATE 4. 
AS APPROVED BY 
THE ENGINEER 

DO NOT USE BARRIER FOR BRIDGE APPLICATIONS. 
CHOOSE APPROPRIATE END TREATMENT: 
A. CONSTRUCT APPROACH END AS PER DETAIL APPROACH END (A) 

WHEN CRASH CUSHION INSTALLATION IS REQUIRED. 
- - VERT I CAL 

SAWED JOINT 
B. CONSTRUCT TRAILING END AS PER DETAIL APPROACH END (A) 

WHEN CRASH CUSHION INSTALLATION IS REQUIRED. 
C. CONSTRUCT SLOPED TRAILING END (B) WHEN BARRIER 

TYP I CAL SECTI ON END DOES NOT REQU I RE A CRASH CUSH I ON. I S OUTS I DE THE 
MINIMUM REQUIRED CLEAR ZONE. BUT IS WITHIN 1.2 TIMES 
THE MINIMUM REQUIRED CLEAR ZONE OF APPROACH TRAFFIC. 

1 " ----
> SECTION B-B 
SEE NOTE 6 

SECTION THROUGH 
SAWED JOINT 

SEE NOTE 6 

D. USE OF SLOPED END PERMITTED FOR APPROACH TRAFFIC 
WHEN DESIGN SPEED IS 40 MPH OR LESS. 

E. FULL HEIGHT BARRIER. TRAILING END OPTION (C). IS 
ACCEPTABLE WHEN THE END IS GREATER THAN 1.2 TIMES 
MINIMUM REQUIRED CLEAR ZONE OF APPROACH TRAFFIC. 

5. ATTACH ADDITIONAL H1 BAR TO P2 BAR WHEN STEPPED 
PAVEMENT CONFIGURATION REQUIRED. 

6. SAW CONTRACTION JOINTS AT PAVEMENT TRANSVERSE JOINTS. 
WHEN INSTALLED WITH ASPHALT PAVEMENT SAW CONTRACTION 
JOINTS AT 15' INTERVALS. 

7. V6 BARS PER TRAILING END OPTION 2 AT BOTH SIDES OF 
CONSTRUCTION JOINT. 

8. USE COATED REINFORCEMENT STEEL EXCEPT AS NOTED. 
9. USE CLASS AA(AE) CONCRETE. 

10. SEE STD DWG GW 9 FOR DELINEATION HARDWARE AND 
STD DWG GW 10 FOR DELINEATION SPACING. 
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SINGLE SLOPE 
BARRIER OR 

BR IDGE PARAPET 

TA 
,~ .. 4 V BARS 

, 
r
N 

4" ·SPACED @6"-

- - 37" 

, 
'" N 

48" 

~~ 
ELEVATION 

5/1 X 13/4/1 

SLOTS 
1 

~ I ;,~ 

i I 
I .~ , 

~ 

>:-1 ~i 
F=--""'------\ In, I 

~. ' 

00' 
L-_---'---_-----' I _, 

SECTION D-D 

19" 

-

10' 

3 V BARS 
SPACED @ 19" 

S1 
S1 

"'" ><Ll 

r- LIFTI~~ 
HOLES 

- H2 
H1 

SCUPPER DETAIL 

STEEL REINFORCEMENT TABLE 
BAR MARK

S1ZE 

H1 #S 

H2 #S 

NO. OF BARS 

(6) RUN THROUGH 
LENGTH OF BARRIER 

(3) BARS CENTERED 
OVER SCUPPER 
( 2) 2 BARS 

S1 #4 CENTERED OVER EACH 
LIFTING HOLE 

S2 #4 

V1 #S 

V2 #S 

V3 #S 

V4 #S 

VS #S 

V6 #S 

V7 #S 

(2) BARS CENTERED 
1" BELOW TOP OF 
STABILIZATION PIN 
SLOTS 

# 

2 

2 

2 

2 

(11) BARS 
PLACED 
AS PER 
ELEVATION 
DETAIL 

SKETCH 

9' -1" 

4' -4/1 

D 

38" 

37" 

3S" o 

34 " 

33" 

30" . 

29" 

19 " 

rt PIN 

_4 V BARS_ 
SPACED 

@ 6" 

37" 

~ }- I 

_.::.......-......... lOy 

SEE NOTE 3 

, 
0: 

lO N 
N"" 

, y 

- 4" PAVEMENT 

CHAMFER 

1" MIN 
COVER 

S2 BAR 

I 

• 

S 1 BARS 

~ 

o 
N 

! 

-"I: 
L! 'Y '-----__ ---,------' ''.)1 HZ. __ BA R S 

2'-0" 

SECTION A-A 

~. 

~ 

~ ~ 1 

""I 
::; i 
00' , _1_ L-___ -----' 

SLOT DETAIL 
SECTION A-A 

2" c.- _ 

f------"'I 
" 

4/1i 
.; 

SECTION B-B 

MM-DD-YY ID 

BARRIER MARKINGS 
SEE NOTE 6 

1-' ..,,, I' 

'~-------=""~ TOP OF 
BARRIER ~ 

7" .. 
! 

2'-0" --, 
SECTION C-C 

~ r 
"'" 
~ .---

CHAMFER 

, , 

1 "'" 

1 

SLOT DETAIL 
SECTION C-C 

~ 

lO . 
N 

I TAPER~D S~~TTE~ HOLE: 
: 1 1/4" X 4" TOP 
1

'
/z" X 4

'
// BOTTOM 

OR NON-PERMEABLE 
MATERIAL 

",,,- ,FOR STABILZATION PIN 
i 

SEE NOTE 2 

21/2/1 X 3/8" 

PLATES 

GALVANIZED 
CONNECTION 

PIN 
SEE NOTE 9 

............... .......... " ............ : .. ~.:; 
..................... 

.. ; ............ . 

LOOP DETAIL 

k ~=r\ 
L i LJ 
OPTION 2 

! 

PIN ACCESS DETAIL 

• 21/ 1/ 3 1/ 2 X /8 

21/2/1 X 3/8" 

PLATES 

: PLATES 

1'/2"DIA X 30" 
LONG BAR 

t
-'~ 3/16" 

"0 ----- 1 "DIA X 40" 
'" f LONG BAR 

fL 
BARRIER STABILIZATION 

SLOT DETAIL 

GALVANIZED 
STABILIZATION 

PIN 

NOTES: 
1. TRANSITION SECTION REQUIRED WHEN A CRASH CUSHION OR W-BEAM 

GUARDRAIL TRANSITION IS REQUIRED ON A CONSTANT SLOPE BRIDGE 
PARAPET . 

2. PROVIDE 4" OF PAVEMENT OR NON-PERMEABLE MATERIAL l' 

STEEL BAR 
SEE NOTE 9 I N FRONT OF AND l' ON BOTH S IDES OF TRANS IT I ON SECT I ON. 

PLACE TRANSITION SECTION ON TOP OF FINAL PAVEMENT COURSE. 

- 1 

~'" 
N 
_I 

131/X 51/ 
GROOVE 

1 "R 

= ,§ 
o.~ 
..-~ 

~~ 
'-,~ 

"9'+ 

GALVANIZED 
STEEL BAR 

BAR 

3. ALL APPLICATIONS REQUIRE THE INSTALLATION OF STABILIZATION PINS 
AND CONNECTION PINS. PRE DRILL 1" HOLE THROUGH PAVEMENT 
SURFACE PRIOR TO INSTALLING STABILIZATION PINS. 

4. USE A 4" WHITE PVC SLEEVE TO FORM THE LIFTING HOLES. LEAVE 
SLEEVE IN PLACE AFTER CASTING. 

S. PLACE AN ADEQUATE AMOUNT OF SILICONE ADHESIVE ON BOTTOM OF 
WASHER BEFORE INSERTING PIN TO HOLD IN PLACE AND PREVENT EASY 
HAND REMOVAL. 

6. MARK EACH BARRIER WITH 1'~" NUMBERS INDICATING THE DATE 
OF CASTING AND IDENTIFICATION NUMBER SUPPLIED BY THE INSPECTOR. 
IMPRESSED 1// DEEP INTO THE TOP CENTER OF THE BARRIER. 

7. USE COATED REINFORCEMENT STEEL. 
8. USE CLASS AA(AE) CONCRETE. 

CONNECTION DETAILS 9. USE OF A HOT FORGED HEAD. MEETING PLATE SIZE AND 
THICKNESS IS ACCEPTABLE IN PLACE OF A WELDED PLATE. 
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TWISTED & BARBED SELVAGE 
TYPE I 

TOP 
GATE HINGE 

BRACE AND TRUSS 
CONNECTIONS 

TYPICAL MULTIPLE BAY SEGMENT 

KNUCKLED SELVAGE 
TYPE II 

CORNER. GATE 
TERMINAL OR 

KNUCKLED SELVAGE 
WITH TENSION WIRE 

TYPE I II 

TWISTED & BARBED SELVAGE 
WITH TENSION WIRE 

TYPE IV 

J--~=:f_'-"\=_~OPTIONAL WELDED OR 

DROP ROD 
ASSEMBLY 

BOTTOM GATE 
HINGE AND GATE 

DETAILS 

RIVETED CONSTRUCTION 

CENTER GATE STOP & GATE DETAIL 
PIPE POST TIE 

CORNER. GATE 
TERMINAL OR 
PULL POST 

PULL POST GATE POST 

CORNER.GATE 
TERMINAL OR 
PULL POST 

~ 

SEE TENSION WIRE 
CONNECTION TO 
POST DETAIL 

~~ _________ ~G~A~T~E~0~P~E~N~I~N~G _________ ~~~ ____ 1~0~'_-~O~"~MA~X~.~ ___ ~ 

WHEN BARBED WIRE IS CALLED 

BE USED ON GATES. 
-_-c_-,--=--_--~ _ _=-~_= _ __=_ __ - _=---_-=---.==---- ---------U:=======~ 

IR- J_"4'_ BRAC~ '00- (5~/ -----

~~~~~~~~~~~~~~FOR.ON FENCE IT SHOULD ALSO 

,- ~3/8" TRUSS--,-..v ,-'mtlll-=-----------...jMi!-"""" 
-,_ RODS ~ 

HEIGHT 

UNDER 
6' 

6' 
AND 

OVER 

* 

1/4' X 3"4" 
STRETCHER 
BAR 

'--'--", 

" i " 
ON of. 

:~ 1 '-O"OIA. 1 '-O"DIA. 

L 
.~./ .li. 

~=--1 
f,' 6"MIN. TYP. 

~I.~~B~R~AC~E~S~&~T~RU~S~S~E~S~N~O~T~R~E~Q~'~D~.~+I-.----~T~Y~P~.~EN~D~B~A~Y------~I-'~ 
IN INTERIOR BAY I 

GATE OPENING GATE POST GATE FRAME 

SINGLE TO 6' OR DOUBLE TO 12' 2" 1" 

SINGLE OVER 6' TO 8' OR DOUBLE OVER 12' TO 16' 2"{ 
11/z" 

SINGLE OVER 8' TO 12' OR DOUBLE 16' TO 24' 3 1/{ 

SINGLE TO 6' OR DOUBLE TO 12' 21/{ 

SINGLE OVER 6' TO 13' OR DOUBLE OVER 12' TO 24' 3 1/{ 

11/2" 
SINGLE OVER 13 ' TO 18 ' OR DOUBLE OVER 24' TO 36' 6" 

SINGLE OVER 18 ' OR DOUBLE OVER 36' 8" 

* GATES OVER 6' IN HEIGHT AND WIDER THAN 12' WILL REQUIRE 
3 INDUSTRIAL PRESSED STEEL HINGES. 

l' -6"MIN. 
~ 

W-1'-0"DIA. 

HEIGHT DEPTH LENGTH 
OF OF OF END 

FABRIC POSTS CORNER 

PULL 
OR 

POSTS 

7' 3' 10' 

6' 3' 9' 

5' 3 ' 8 ' 

4' 2' 6' 

3' 2' 5' 

I
ex: 
<t 
OJ: 
U 

W 
W 
V) 

LENGTH 
OF 

LINE 
POSTS 

g'-e/l 

8'-8" 

7'-8" 

5' -8/1 

4' -81/ 

l' -O"DIA. 

SIZE 
END. CORNER & PULL POSTS 

NOM. OUTSIDE PIPE WEIGHT NOM. 
SIZE DIA. ASTM TR I PL E SIZE 

A 120 COAT 

21/{ 2.875" 5.79 4.64 2" 

2" 2.375" 3.65 3.11 1[/{ 

2" 2.375" 3.65 3.11 11/{ 

2" 2.375" 3.65 3.11 11/2/1 

2" 2.375" 3.65 3.11 11/2/1 

NOTES: 
1. POSTS: SCHEDULE 40 PIPE. 

TRIPLE COATED HIGH TENSILE STEEL PIPE OR 
ROLL-FORMED C-SECTION OF THE SIZE SHOWN IN 
THE CHART AND AS DEFINED IN THE STANDARD 
SPECIFICATION. WEIGHT IN Ib/ft WITH TOLERANCE 
OF 5 PERCENT. OTHER TYPES OF POSTS WITH 
EQUAL OR GREATER SECTION MODULUS MAY 
BE USED IF APPROVED. IN ADVANCE. BY THE 
ENGINEER. 

2. FABRIC HEIGHTS LESS THAN 5': 

OF 

TRUSS RODS AND BRACES NOT REQUIRED. 

POSTS 
LINE 

OUTSIDE 
OIA. 

2.375" 

1.900" 

1.900" 

1. 900" 

1.900" 

-----v!~-o 

BARBED WIRE AND ARM 
(WHEN REQUIRED) 

CORNER. GATE 
TERMINAL OR 
PULL POST 

It 

0'177,,~>J 
WIRE 

l' -O"DIA. 

POST MIN.SIZE 
PIPE WEIGHT OUTSIDE DIMENSIONS 
ASTM TRIPLE C-SECT ION 

A 120 COAT 

3.65 3.11 1.875 x 1.625 

2.72 2.23 1. 875 x 1.625 

2.72 2.23 1 .875 x 1.625 

2.72 2.23 1.875 x 1.625 

2.72 2.23 1.875 x 1.625 

WT/FT 

2.28 

1. 85 

1. 85 

1. 85 

1.85 
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k , 
00 
I 
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, 
o 
I 

n 

, 
CO 
I 

~ 

, 
o 
I 

n 

--

T1 
4iif - -- DEPRESS 

GUTTER 
(OPTIONAL) 

CENTER GRATE AND FRAME 

USE BICYCLE-SAFE 
GRATE AND FRAME 
PER STD OWG GF 3 
ANO GF 4 OR AS 
NOTEO ON THE PLANS 

SET FRAME IN 
GUTTER SECTION 

----- ~--
DEPRESS 
GUTTER 
(OPTI ONAl) 

~ 

I , - " ___ .::2_..::.0 __ ~.1 I 

2' -6" I 
~ 

PLAN 
DRILL AND EPOXY 8" LONG 
#4 DOWEL BARS @ 8" O.C .• 
4" INTO BOX. OR EXTEND BOX'S 
STEEL WALL REINFORCEMENT 
4" INTO THE CURB 
AND GUTTER SECTION. 

L
MAINTAIN PAVEMENT 
CROSS AND LONGITUDINAL 
SLOPE ALONG 
THE INLET PERIMETER 

___ - -__ STANDARD CURB AND 
~::;;;:::;;;:::;;;:~- - ~ - ~ GUTTER PER STD DWG GW 2. 
III .--~- TYPE B 1. B2 AND M1 

,". 

~ --" .... , , , , \ 

I I 

, 
~ 

SECTION A-A 

MODIFY CATCH BASIN BOX OPENING 
TO MATCH GRATE DIMENSIONS. 

SEE STD DWG CB 5A AND 
CB 5B FOR BOX DIMENSIONS AND 
REBAR SCHEDULE 

CURB AND GUTTER 

ISOMETRIC VIEW 

TRANSITION 4'-8' 

NOTES: 

1. USE CLASS AA(AE) CONCRETE. 

2. TYPE II CEMENT (LOW ALKALI) REQUIRED. 

3. FOR NUMBER. LOCATION AND SIZE OF PIPE(S) SEE ROADWAY PLANS. 

4. PROVIDE 3/{ CHAMFER ON ALL EXPOSED CONCRETE CORNERS. 

5. FOR GRATE AND FRAME SEE STD DWG GF 3 OR GF 4. 

DESIGN DATA 
HS 20 OR INTERSTATE ALTERNATE LOADING IN ACCORDANCE 
WITH AASHTO 17th EDITION SPECIFICATIONS. 

STRUCTURAL STEEL: Fy = 36.000 psi 

STRUCTURAL CONCRETE: f'e 
fy 
n 

TRANSITION 

4.000 psi 
60.000 psi 

8 

______ 1 J. ___________________ _ 

NORMAL GUTTER 
ELEVATION 

2"MAX DEPRESSION 
(OPTIONAL) ".,. - ...... , 

, , , \ 

I I 

. ~. 

SECTION B-B 

SIZE GUTTER OPENING 
TO FIT GRATE AND FRAME 

+---'"'--SEE STD DWG CB 5A AND 
CB 5B FOR BOX DIMENSIONS 
AND REBAR SCHEDULE 
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~ 
PLAN 

MATCH OPENING TO FIT FRAME 

SECTION A-A 

STEPS AS PER
STD DWG GF 6 

SEAL OPENING 
AROUND PIPE 
(SEE NOTE 10) 

~ 

\.D 
I 

, 
~---

CATCH BASIN / CLEANOUT BOX 
GRATE AND FRAME APPLICATION 

(WIDTH) 

SECTION 

OPTIONAL SOLID COVER FOR CLEANOUTS 
SEE STO DWG GF 5 

OPTIONAL GRATE AND FRAME 
SEE STD DWG GF 3 

FRAME 

. 
0 . 
I" 0 

1 

"0 ~;: 
~:r: 

0 D~ 
f- f-w . . :t: 
0 0 

I" 1 

'N -.". 

B-B 

NOTES 
1. USE COATED DEFORMED BILLET REINFORCING STEEL BARS 

CONFORMING TO AASHTO M 284 OR M 111 AND M 31. 
GRADE 60 RESPECTIVELY. 

2. USE TYPE I I CEMENT (LOW ALKAL I). 

3. PROV I DE 3,/ CHAMFER ON ALL EXPOSED CONCRETE CORNERS EXCEPT 
WHERE NOTED OTHERWISE. 

4. USE CONCRETE CLASS AA(AE). 

5. PROVIDE MINIMUM 2" COVER FOR ALL REINFORCING STEEL. 

6. FOR CURB AND GUTTER APPLICATIONS SEE STD DWG CB 1 AND CB 2 
FOR BOX ELEVATIONS. INCLUDE CONCRETE OUANTITIES FOR 
CURB AND GUTTER IN ROADWAY OUANTITIES. 

7. FOR MANHOLE STEPS SEE STD DWG GF 6. 

8. USE 8" LONG. # 4 DOWEL BARS @ 8" O.C. MAX. OR EXTEND BOX REBARS 
4"INTO THE CURB AND GUTTER. TO ATTACH CURB AND GUTTER TO THE BOX. 

9. WHEN USING THE BOX AS AN INLET. SET EDGES OF THE BOX TO MATCH PAVEMENT 
FINISH GRADE AROUND BOX PERIMETER. SET TOP OF BOX SURFACE TO MATCH 
PAVEMENT CROSS AND LONGITUDINAL SLOPES. RESET ANY BOXES WHERE BOX SURFACE 
OR GRATE AND FRAME IS NOT FLUSH WITH PAVEMENT. DO NOT EXCEED 1,/ GRATE 
DEPRESSION. 

10. CENTER PIPE IN BOX OPENING. USE NO-SHRINK GROUT TO SEAL 
OPENING AROUND THE PIPE. OR USE PIPE MANUFACTURER 
PIPE-BOOT INSTEAD. 

DESIGN DATA 
HS 20 OR INTERSTATE ALTERNATE LOADING IN ACCORDANCE 
WITH AASHTO 17th EDITION SPECIFICATIONS. 

STRUCTURAL STEEL: Fy ~ 36.000 psi 

STRUCTURAL CONCRETE: f'c 4.000 psi 
fy 60.000 psi 
n 8 

QUANTITIES 
(FOR DESIGN INFORMATION ONLY) 
USE THE FOLLOWING EQUATIONS FOR CALCULATING 
VOLUME OF CONCRETE AND WEIGHT OF STEEL: 

(ENTER ALL DIMENSIONS IN FEET) 

CONCRETE VOLUME 

BOX WIDTHS OF 4' TO 8' & DEPTHS OF 4' TO 12' 

CONCRETE VOLUME (CU YDS) = (0.037*WIDTH+O.1853) *DEPTH+ 
(0.2161*WIDTH - 0.2811) 

TO CALCULATE VOLUME OF CONCRETE OF PIPE HOLES 
VOLUME OF HOLES (CU YDS) ~ 0.0083 * (PIPE DIAMETER) - 0.0929 

WEIGHT OF REINFORCING STEEL 

BOX WIDTHS OF 4' UP TO 8' & DEPTHS OF 4' TO 12' 

REBAR WEIGHT (LBS) ~ ( 4.101*WIDTH + 19.869 ) * DEPTH 
(19.742 * WIDTH + 15.267) 
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A 
------I 5 #5 \---------i., 

A. S. 

PLAN BOTTOM SLAB 

DRILL AND EPOXY 8" LONG 
#4 DOWEL BARS @ 8" D.C .• 
4" INTO BOX. OR EXTEND BOX'S 
STEEL WALL REINFORCEMENT 
4" INTO THE CURB 
AND GUTTER SECTION. 

SECTION A-A 

C 
#5 

AT 12" 

x 
<[ 
:::; 

---- ~--' 

_9' MAX.~ __ --{ :s r--__ tooI-9 ' MAX 

AT 6' 

PLAN TOP SLAB 

N 

BAR A 

L 

NOTES 
1. PROVIDE FORMED INVERT AS SHOWN IN THE DETAIL ON THIS SHEET. 

2. FIELD CUT AND BEND REINFORCING STEEL AS NECESSARY TO CLEAR PIPEtS) 
AND GRATE OPENINGS. AND MAINTAIN 2" COVER. 

3. SEE STO DWG CB 5A FOR ALLOWABLE DIMENSIONS. 

4. MAXIMUM PIPE DIMENSIONS ARE FOR PIPES PERPENDICULAR TO WALLS OF BOX. 
DETERMINE CLEARANCES FOR SKEWED PIPES. 

5. FOR MANHOLE STEP DETAILS. SEE STD DWG GF 6. 

6. ALL REINFORCING BARS TO BE #5 BARS @ 12" UNLESS OTHERWISE SHOWN. 

7. EXTEND BARS A AND B INTO CURB AND GUTTER WHEN CASTING FOR CATCH BASIN 
ON STD DWG CB 1 AND CB 2. 

8. REPAIR ANY DAMAGE OR CUTS TO EPOXY COATING. 

r-- --

FORMED INVERT 

REINFORCING STEEL LAYOUT 
PROVIDE 2" MIN. COVER TO ALL BARS 

BAR B BAR C BAR D BAR E BAR F 
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SECTION A-A SECTION B-B 

CATCH BASIN 
GRATE AND FRAME APPLICATION 

SECTION A-A SECTION B-B 

CLEANOUT BOX 
SOLID COVER APPLICATION 

- - - --
/ 

/ 

r-1 

:c 

" '-

/ 

\. 

/ 

\. 

/ 

\ ,/oPTI oNAL CONSTRUCT I ON 
\ METHOD FOR CURB & GUTTER 

\ ~~~L6~~~~~~'NoTES #9 
\ 

\ 

SEE STD DWG GF 3 
BICYCLE-SAFE GRATE 

OR 

GRATE 

SEE STD DWG GF 5 
SOLID COVER 

GENERAL NOTES FOR CB 10A TO CB 10C 
1. USE COATED DEFORMED BILLET REINFORCING STEEL BARS CONFORMING TO 

AASHTo M 284 OR M 111 AND M 31 GRADE 60 RESPECTIVELY. 

2. USE TYPE I I CEMENT (LOW ALKALI) UNL ESS SPEC I F I ED oTHERW I SE. 

3. CHAMFER ALL EXPOSED CORNER 3,/ EXCEPT WHERE NOTED OTHERWISE. 

4. USE CONCRETE CLASS AA(AE) FOR ALL CAST-IN-PLACE CONCRETE EXCEPT 
WHERE SPECIFIED OTHERWISE. 

5. PROVIDE 2" CONCRETE COVER TO REINFORCING STEEL EXCEPT WHERE NOTED 
OTHERWISE. 

6. USE STRUCTURAL STEEL CONFORMING TO AASHTo M 270 GRADE 36 EXCEPT WHERE 
NOTED OTHERWISE. 

7. SEE STD DWG GF 3 AND GF 5 FOR GRATING. FRAME AND SOLID COVER 
DETAILS. 

8. SEE ROADWAY PLANS FOR DETAILS OF INSTALLATION. INCLUDING LOCATION 
OF UNITS NUMBER OF UNITS REQUIRED. TYPE OF UNITS. SIZE AND LOCATION 
OF PIPEtS), 

9. FOR CURB & GUTTER APPLICATIONS ADJUST FINISH GRADE ELEVATION OF BOX 
AS REQU I RED. I NCLUDE CONCRETE QUANT IT I ES F OR CURB & GUTTER 
IN ROADWAY QUANTITIES. 

1o.USE CLASS AA(AE) CAST-IN-PLACE CONCRETE EXCEPT WHERE SPECIFIED OTHERWISE. 

DESIGN DATA 
HS-2o-44 OR INTERSTATE ALTERNATE MILITARY LOADING IN ACCORDANCE 
WITH CURRENT AASHTo AND INTERIM SPECIFICATIONS. 

CAST-IN-PLACE STRUCTURAL CONCRETE: Fe = 1.400 psi n = 8 
REINF. STEEL: Fs = 24.000 psi 
STRUCTURAL STEEL: Fs = 20.000 psi 

QUANTITIES 
STRUCTURAL CONCRETE} SEE SCHEDULE OF INSTALLATION 
REINFORCING STEEL 

INDEX OF SHEETS 
(CB 10A) 1- SITUATION & LAYOUT 
(CB 10B) 2- SECTION DETAILS 
(CB 1QC) 3- SCHEDULE OF INSTALLATION 

FOR 42"-60" RCP. 48"-72" CMP. 
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PLAN BOTTOM SLAB 

SECTION A-A 

EACH 
WALL 

ALL VERTICAL BARS 
C ~~TY~P~.~E~A~C~H~S~I~D~E~----~ 

1--....L--~--~---L 

• 

PLAN TOP SLAB 

SECTION B-B 

NOTES: 
1. QUANTITIES SHOWN IN THE SCHEDULE OF INSTALLATION ARE FOR ONE UNIT ONLY. 

2. FORM THE BOTTOM SLAB OF THE BOX TO FIT THE INVERT OF THE PIPEtS) 
WHEN SO REQUIRED ACCORDING TO THE DETAIL SHOWN ON THIS SHEET. 
SEE TABLE 3 ON STD DWG CB 10C FOR ADDITIONAL CONCRETE QUANTITIES. 

3. DEDUCT CONCRETE DISPLACED BY PIPEtS) FROM THOSE CONCRETE QUANTITIES 
GIVEN IN SCHEDULE OF TABLE 1 ON STD DWG CB 10C. 

4. WHEN FORMED INVERT IS REQUIRED. SEE TABLE 3 ON STD DWG CB 10C FOR 
ADDITIONAL CONCRETE QUANTITIES. 

5. PROVIDE 2" CONCRETE COVER TO REINFORCING STEEL EXCEPT WHERE 
NOTED OTHERWISE . 

6. UNLESS OTHERWISE SHOWN. ALL DIMENSIONS ARE OUT TO OUT OF BARS. 

7. WEIGHT QUANTITIES FOR GRATE AND FRAME. AND SOLID COVER AND FRAME ARE 
SHOWN FOR INFORMATION ONLY. 

8. SEE STD DWG CB lOA FOR DIMENSIONS. 

9. PIPE DIAMETERS SHOWN IN TABLES AND SCHEDULE ARE INSIDE DIAMETERS. 

10. MAXIMUM PIPE DIMENSIONS SHOWN IN SCHEDULE OF INSTALLATION ARE FOR 
PIPES PERPENDICULAR TO WALLS OF BOX. DETERMINE CLEARANCES FOR 
SKEWED PIPES. 

11. SEE STD DWG GF 6 FOR MANHOLE STEP DETAILS. 

12. USE #5 BARS FOR ALL REINFORCING @ 12" UNLESS OTHERWISE SHOWN. 

13. WHEN SOLID COVER IS REQUIRED. ADD .023 CU.YDS. OF CONCRETE TD THOSE 
QUANTITIES GIVEN IN SCHEDULE OF INSTALLATION AND ADD 3" TO EACH D-BAR. 
AND 1.0 LB TO REINFORCING STEEL QUANTITIES. 

14. USE COATED DEFORMED BILLET REINFORCING STEEL BARS CONFORMING TO AASHTO 
M 284. OR M 111 AND M 31 GRADE 60 RESPECTIVELY. 

15. CHAMFER ALL EXPOSED CONCRETE CORNERS 3~' EXCEPT WHERE NOTED OTHERWISE. 

16. USE CLASS AA(AE) CAST CONCRETE EXCEPT WHERE SPECIFIED OTHERWISE. 

FORMED INVERT 
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~ 
PLAN 

SECTION A-A 

AND FRAME PER 
DWG GF 2 

COLLAR AS PER 
DETAIL A 

PRECAST GRADE RINGS 

OFFCENTER CONE 

"0" RING PER ASTM C 361 
OR SEAL JOINTS W/MASTIC 
(TYP) 

RISERS 
(TYP) 

SEE BASE DETAIL 

FOUNDATION - SEE NOTE 1~ 

SECTION C-C SECTION D-D 

NOTES: 
1. USE 3".~",6", OR 8" HIGH GRADE RINGS. 

2. USE SECTIONS 1'-0",1'-6",2'-0",3'-0" OR ~'-O" HIGH. 

3. I F THE REQU I RED RA I SE I S MORE THAN l' -0", REMOVE THE CONE AND 
ADD RISER RINGS TO THE RISER SECTION. COMPACT BACKFILL TO A 
MINIMUM OF 90% DENSITY AND REPLACE THE ROADWAY SURFACING IN KIND. 

~. PREVENT DEBRIS FROM FALLING INTO THE MANHOLE DURING CONSTRUCTION. 
CLEAN AND REMOVE ANY DEBRIS IN THE MANHOLE AND CONNECTING PIPES. 

5. REPAIR ANY DAMAGE OR REPLACE DAMAGED MANHOLES TO THE 
SATISFACTION OF THE ENGINEER AT NO ADDITIONAL COST TO THE DEPARTMENT. 

6. USE COATED DEFORMED BILLET REINFORCING STEEL BARS CONFORMING TO 
AASHTO M 28~ DR M 111 AND M 31 GRADE 60 RESPECTIVELY. 

7. FOR LID AND FRAME SEE STD DWG GF 2. 

8. USE CLASS AA (AE) CONCRETE. 

9. USE TYPE I I CEMENT (LOW ALKALI), 

10. PROVIDE 2" CONCRETE COVER TO REINFORCING STEEL. 

11. PROVIDE HYDRAULIC CEMENT MORTAR ACCORDING TO ASTM C 185 AND 
PRECAST MANHOLE SECTIONS PER ASTM C ~78. 

12. PLACE STEPS BEGINNING 2' BELOW FINSHED GRADE AS PER 
STD DWG GF 6. 

13. SUBM IT DES I GN FOR MANHOLES GREATER THAN 5' IN 0 I AMETER OR 
DEEPER THAN 18'TO ENGINEER FOR APPROVAL. 

1~. DO NOT OVEREXCAVATE. PLACE 6" MIN. UTBC BEDDING ACCORDING TO 
SECTION 02721 ON FIRM SUBGRADE. DO NOT USE CRUSHED ROCK IN ACTIVE 
WATERTABLE WITHOUT APPROVAL OF THE ENGINEER. 

DESIGN DATA 

DEVEL AND ADJUST LID AND 
FRAME TO FINSH GRADE 
(1/." MAX BELOW SURF ACE) 

HS 20 OR INTERSTATE ALTERNATE LOADING IN ACCORDANCE 
WITH AASHTO 17th EDITION SPECIFICATIONS. 

STRUCTURAL STEEL: Fy = 36,000 psi 

:}-

ORIENT CONE TO AVOID 
WHEEL PATH OVER LID 

DRILL AND EPOXY 12" LONG 

STRUCTURAL CONCRETE: 

#~ DOWEL BARS @ 1'3" O.C. MAX 
PLACED RADIALLY 

BASE DETAIL 

f'c 
fy 
n 

-----

PLAN 

~,OOO psi 
60,000 psi 

8 

\ 

\ 

1 NO. ~ REBAR WRAPPED 
AROUND 

t 
1" CHAMF~R 12" MIN. 

CONCRETE . ···~-=--·-----~RADER I~~;1 OIA 

4 ' 

SECTION 

MAX. PIPE 0.0. 

45° DEFL 90° DEFL 

31" 25" 

SECTION B-B 
5 ' 42" 32" 

CAST CONCRETE BASE AROUND 
CONNECTING PIPES, SEE BASE 
DETAIL FOR REINFORCING - USE 
PRECAST BASE SECTION INSTALLED 
PER MANUFACTURER RECOMMENDATIONS 

DETAIL A PRECAST SECTIONS MAX. HEIGHT 

GRADE RINGS 8" 

COMBINED GRADE RINGS 18" 

CONES 36" 

RISERS 48 " 
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BlCYCLE-SAFE 
GRATlNG 

.J 

STEEL COVER PLATE / 
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TYP. 
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PLAN 

d ____ ---------- ___ I 
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m SPA. AT 4" e 
----------~ ----.., 

PLAN (GRATING ) 

~~-~ 
TYP. 

BARS 3'6" DlA. FlLLET 
WELD ALL JOlNTS 
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SECTION X-X 
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SECTION A-A 

a 

b 

I
i ~ /I 

2"{ i :--~HAND HOLE 'II £'~ 
TYP~! I J_ 

~_' _______ ' 

Irl-~-_-_-_-_-_-_~I 

", ", 
", I ", 

", tl, ", ~~ - I " 

" II I I 4" x 2" I 
" I HAND HOLE I " 
" OPENlNG ", 
I ~ -=---=---=---=---=---=---=-~~ _ J 

f 
..o! 
I 

T .. W 

RECESS IN CONC. 
FOR- COVER PLATE 

BRG. ANGLE FOR 
BlCYCLE-SAFE 
GRATlNG. 

:r: "', 

J 
1 __ t 

1 11/{ X 1 !;{ X r,,{ x b 
WELD TO PLATE ( 4 REQ'D ). 

SECTION B-B 

GENERAL NOTES FOR DB 1A TO DB 3C 
1. USE COATED DEFORMED BlLLET STEEL BARS CONFORMlNG 

TO AASHTO M 284 OR M 111 AND M 31 GRADE 60. 
RESPECTlVELY. 

2. USE STRUCTURAL STEEL CONFORMlNG TO AASHTO M 270 
GRADE 36 EXCEPT WHERE NOTED OTHERWlSE. 

3. HOT-DlP GALVANlZE THE GRATlNG AND FRAME AFTER 
FABRlCATlON IN ACCORDANCE WlTH AASHTO M 111. 

4. TYPE II CEMENT (LOW ALKALl). STRUCTURAL CONCRETE 
REQUlRED. 

STEEL COVER PLATE DETAILS 5. PlPES AND BOX TO BE ARRANGED TO SUlT CONDlTlONS. 
CUT AND BEND BARS WHERE NECESSARY TO CLEAR PlPE. 
ALL BARS TO BE #5 AT 12" PLUS OR MlNUS. 

6. COVER PLATE ALTERNATE FOR GRATlNG. COVER PLATE 
lS NOT DESlGNED FDR WHEEL LOAD. (SEE STD DWG CB 4 
FOR SOLlD COVER FOR HS 20-44 LOADlNG). 

7. DEDUCT CONCRETE DlSPLACED BY PlPE(S) FRDM 
THOSE CONCRETE QUANTlTIES GlVEN IN SCHEDULE NO.1. 

DESIGN DATA 
HS 20-44 OR lNTERSTATE ALTERNATE LOADlNG IN ACCORDANCE 
WlTH CURRENT AASHTO AND lNTERIM SPEClFlCATlONS. 

fc = 1.400 psi 
fs = 24.000 psi (RElNFORClNG STEEL) 

LlVE LOAD: HS 20-44 fs = 20.000 psi (STRUCTURAL STEEL) 
n = 8 

DIMENSIONS & QUANTITIES 
(SEE SCHEDULES ON STD DWG DB 1D) 
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PLATE 

WELD 
::3~ 

~/_DIi:: 

k 11/£_QJ~~J 

SET BOLT DETAIL 

T 

C-

Vl; 

J. 

, 
N 

, 
N 
I' 

l/) 

" 

I " 

'~-r-

Id' 
I 
I 

'" I 
,I k PLATE B 

iC 
I 
I 

~i I 
I 
I 

- 12' DIA. X 4' ANCHOR BOLTS 13 EACH SIDE 
2 EOUAL SPACES) 6 REO'D. TOTAL (TYP.) 

ric!?" 
I 
If.; 
I 
~ 
01 
~ 

~ ~c 
~ 

~ 

PLATE C 

SET BOLT ISEE DET AIL> 
'/4 CHAIN LINK X 2'-0' LONG 
CUT LINK AND WELD TO 
PLATE AT THIS END 

PLATE 0 

I 
PLATE 0 ~ 

01 
I ~ 

, 
, . I 

I 
PI· - .,- --, 

" ~! PLATE A 

B 

~ 
01 
-Ie 

1"_W 

FRAME DETAILS 

SEE NOTE 4 
.. ---

UJUJ 
Q"N --Q,,(I) 

D 

18" 
24" 

-BOL T I,z" DIA. X 4" 
W/HEX NUT AND 
LOCK WASHER 

PLA TE A 

COVER 
PLATE 

e b c 

BICYCLE-SAFE 
GRATING 

d e 

SEE NOTE 5 .. , -- · ....... -:-'D~-t---,..,..::e:-,......-I 
18" l' -11

"
? 

2-4 fI 2' -5 1.12 

m 

w z ..... 
..J H 

n 

SCHEDULE NO. I 
DIMENSIONS REINFORCING STEEL DUANTlTlES 

• ...J U STRUCTURAL STEE ILUI 
!UI z 

!uI ffil!!uI !tul 0 lIIuI UlI- (J a:CIl I-m >cm cm "'m 
~U.YD ~..J 8E..J II:..J g..J 

LB. C) 
IL 

A-BARS A-AARS 
~ :r 
!i NO. ! NO. 
~ ..J 

w T K x 
59 .525 177 80 18 26 
77 -:-617 'T 'j r J 
83 -:-7f6 

HYc -:-802 
107 -:895 
124 :9 Ira 
130 ~.Q.BQ f ' 148 1.173 1 

j~ IF~lI .t _L _.1 T 
171 177 80 18 26 
85 .770 254 114 21 41 
91 .878 .L _J t ~' 111 ;9-89 

-f-· '117 ;-100 
'-37 -'-:-21'1 
143 1-:3::)3 

~ ! 162 1':'4-34 
j 169 r:545 

188 H~~..§.. 2~ .1. 'i1' ,.rt 194 .767 114 

SCHEDULE NO.2 
DIMENSIONS AND QUANTITIES 

FRAME AND GATE 

B S N I-PL. A I-PL. B 2-PL.C 

D. <:J C>", ~1 C> p . 

I-PL. D GATE 
_~_~(~~_~_<i~~~Q 3/t6I1x20t/z//x1 '-10 
1/ . .{'x2 1.t{x2' -6 -- 3/'6i1x-2-61;{X2'-=~ 

, ,. 
k." .4 

r- .-[-
ANCHOR BOL TS -~-'-'-~wL;~ - PLATE C 

! 

I 
I 

,---

I 'J 

\ 

\ 

i
- ~ .~ 

.<::i -l 

i r- ~_".;.c'_'I10"';'>_·";<_' ...;.....: .... ..;;.....:.;....:;....: .... ..;;......;.....: ... '...:; .... 

x 

FRAME AND GATE INSTALLATION DETAIL 

, 
N 

0" 

BAR I,z" DIA. X 11" 
WELD TO PLATE 

5" 
~--~ 

I 

I 

8-3/1 

GATE 

PLATE "B" 
'.. 2" 

I "I ---~~ 

PLATE 0 _. 

SECTION C-C 

NOTES: 
1. CALCULATIONS OF CONCRETE QUANTITIES ARE FOR BOXES 

WITH BICYCLE-SAFE GRATING AND NO OPENINGS FOR PIPEIS). 

2. FOR SOLID COVER ADD .011 CU. YD. OF CONCRETE IN LINES 1 
THRU 10 I NCLUS I VE AND .014 CU. YD. OF CONCRETE IN LI NES 
11 THRU 20 INCLUSIVE AND DEDUCT .053 CU. YD. OF CONCRETE 
FOR EACH 18" DIA. PIPE IN LINES 1 THRU 10 INCLUSIVE AND 
.091 CU. YD. OF CONCRETE FOR EACH 2~" DIA. PIPE IN LINES 
11 THRU 20 INCLUSIVE. 

3. IF DIMENSION X IS LESS THAN INSIDE PIPE DIAMETER 0, THE 
GATEIS) CAN ONLY BE PARTIALLY OPENED TO ALLOW THE GRATING 
OR COVER PLATE TO BE REPLACED. 

~. SEE STD DWG CB 4 FOR SOLID COVER PLATE DETAILS. 

5. SEE STD DWG DB 1B FOR HINGED LID DETAILS. 
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SOLID COVER PLAN FRAME PLAN 

21-1/1 

SECTION A-A 

SECTION 8-8 

SOLID COVER 

MANHOLE FRAME 

NOTES: 
1. FURNISH MANHOLE FRAME AND COVER IN CAST GRAY IRON CONFORMING WITH 

AASHTO DESIGNATION M 105, CLASS 30B. 

2. USE PRECAST CONCRETE GRADE RINGS TO ACHIEVE FINISH GRADE ELEVATION, 
PRECAST GRADE RING ARE FURNISHED IN HEIGHTS OF 4",6" AND S". 
TOTAL HEIGHT OF GRADE RINGS NOT TO EXCEED 1'-0". ALL PRECAST GRADE 
RINGS CONFORM WITH AASHTO DESIGNATION M 199. 

3. ESTIMATED WEIGHT OF FRAME AND COVER 402 LBS. 

DESIGN DATA 
MS-1S (HS-20) OR INTERSTATE ALTERNATE LOADING IN ACCORDANCE WITH 
CURRENT AASHTO AND INTERIM SPECIFICATIONS. 

(f) 
z 
o 
Ul 
:; 
w 
a: 

z 
o 
f
u 
::> 
a: 
f
(f) 
Z 
o 
u 

zo 
<IW 
;,:> 
0: 0 
~O: 
<Io-
To-
U<I 

0 
Z 
<J: 

wC:: 
~~ 
<J:D 
c::u 
l.l... 

0 
W-
-l-l 
DO 
:r(f) 
Z 
<J: 
~ 

STO DWG 

GF 2 

0: .. .. 
0: 

w 
e
o: 

" 
ci 
z 

>-
I-
::0 
0-
W 
0 

w 
...J 
f-
;: 
e:> 
z 
'i 
<I 
a: 
0 

0 
a: 
<I 
0 
Z 
<I 
f-
(f) 



BAR 3'/2" X 5/8" X 3' -11" 
8 REOUIRED 

• 

EACH END OF GRATING 

~ 2" X 3/8" X 1'-53/.{' REO'D. 
PLACE IN PUNCHED OR CUT SLOTS 
( '/.{' FILLET WELDS REO'D ) 

STANDARD GRATING 
GRATE WEIGHT: 272 LBS 

~L 4 '1 X 3" X [.Ii' X 4'_2/1 

c D 

c 

r 
4' -2/1 

~I ,-

~. 
, 
,.,. 
~ 

~r0 , , 
r- <:-, 
- tL 
~ 

V> II 

co 

!l'l __ 10 SPA. @ 4" O.C.= 3'-4" 

n 3L 

BAR 3 '/=-2"_-:X-;'...:/ 2",,";::-::cxc-:-::3:-;:'-;:-_1 _1 -1 

11-REOU I RED 

BAR 3 1/2" x 3/{ X 1 I -7 
EACH END OF GRATING 

~- OR CUT SLOTS. 
( '/s" FILLET WELDS REO'D ) 

RECTANGULAR GRAT 

CONTINUOUS FRAME 
BAR 5/8' D I A. x l' -5 3/.{' 11- REOU I RED 

--/1\-- PLACE IN PUNCHED. DRILLED. 

~=;=====:=========================:==:=~=== 
BICYCLE-SAFE GRATING 

GRATE WEIGHT: 297 LBS 

l' -7 1/2' 
~I 

NOTES: 
1. HOT-DIP GALVANIZE GRATING AND FRAME AFTER FABRICATION IN 

ACCORDANCE WITH AASHTO DESIGNATION M 111 (ASTM A 123). 

2. STRUCTURAL STEEL GRATING: USE STRUCTURAL CARBON STEEL 
CONFORMING TO AASHTO DESIGNATION M 270. GRADE 36 
(ASTM A 709 GRADE 36). 

3. SEE ROADWAY PLANS FOR TYPE OF GRATE REOUIRED. 

4. ALL JOINTS REOUIRE ,~" FILLET WELDS UNLESS NOTED OTHERWISE. 

DESIGN DATA 
MS 18 ( HS-20 ) OR INTERSTATE ALTERNATE LOADING IN ACCORDANCE 
WITH CURRENT ASSHTO AND INTERIM SPECIFICATIONS. 

STRUCTURAL STEEL: fs = 20.000 psi 

~~3 

J :l JL ll- - - - - -II- JL 
~[ Jl ~ f f 
-J~ 31{ x l /,,{, X 61/ 

ANCHOR BARS 

FRAME 
FRAME WEIGHT: 68 LBS 
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PLAN 

END VIEW 

SECTION A-A 

I 

COPOLYMER 
POLYPROPYLENE 
PLASTIC 

NO. 3 DEFORMED 
STEEL ROD 

13.18" 

RIGHT SIDE VIEW 

~( .. :l~,·.)5:f(; 
j 

3 3;a" 
.. EMBEDMENT": 

EMBEDMENT DETAIL 

NOTES: 
1. MANHOLE STEPS: CAPABLE OF WITHSTANDING A SINGLE CONCENTRATED 

LOAD OF 300 POUNDS APPLIED AT A DISTANCE OF 5 INCHES FROM THE FACE 
OF THE STRUCTURE WALL. 

2. STEPS ARE TO BE VERTICALLY ALIGNED AND UNIFORMLY SPACED WITH 
A MINIMUM SPACING OF 12 INCHES AND A MAXIMUM SPACING OF 16 INCHES 
UNLESS SHOWN OTHERWISE ON STRUCTURE PLANS. 

3. USE EITHER MANHOLE STEPS CAST-IN-PLACE. OR GROUTED INTO STRUCTURE 
WALL IN SUCH A MANNER AS TO PREVENT PULLOUT UNDER A LOAD OF 300 POUNDS 
APPLIED 5 INCHES FROM THE FACE OF THE STRUCTURE WALL. 

~. STEEL REINFORCING OF MANHOLE STEPS: CONFORM TO AASHTO DESIGNATION 
M 31. GRADE 60. DEFORMED STEEL BAR. PLASTIC COATING OF MANHOLE STEPS: 
CONFORM TO ASTM DESIGNATION 0 21~6. TYPE II. GRADE 16906. 

5. MANHOLE STEPS: CONFORM TO AASHTO DESIGNATION M 199 UNLESS 
NOTED OTHERWISE. 

6. DIMENSIONS MAY VARY WITH MANUFACTURES DESIGN. USE ALTERNATIVE 
DESIGN WITH THE APPROVAL OF THE ENGINEER. 
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SLIDE 

RETAINER GROUT 

~RAME 
FLUSH BOTTOM CLOSURE 

FILLER BAR 

SPIGOT FRAME 

COVER BAR 

SLIDE 

SPIGOT BACK MOUNTING 

SLIDE 

COVER BAR 

FLAT BACK MOUNTING 

A 

B 

( INCH) 

( INCH) 

N 
"-
'" 

STANDARD SCREW GATE SIZES FOR 5 FEET OF HEAD OR LESS 
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STREET OR GROUND SURFACE

6" DEPTH UNTREATED BASE COURSE

EXCEPT WHERE OTHER ROAD OR

DRIVE REPAIR IS SPECIFIED

SLOPE VARIES TO MEET O.S.H.A .

REQUIREMENTS AND SOIL CONDITIONS

BACKFILL (S1 OR A2) COMPACTED TO 96%

BEDDING MATERIAL  (S2, S3 OR A3)

COMPACTED TO 96% IN 6" LIFTS

1'

PIPE

 O.D.1'

MAXIMUM ALLOWABLE WATER

 LEVEL DURING CONSTRUCTION.

PUMP AS NEEDED

12/1 UF TRACER WIRE

CONNECTED TO PIPE MARKERS,

VALVES, AIR VENTS, AND BOXES.
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FULL DEPTH GRANULAR BORROW (A1 OR A2)

BACKFILL COMPACTED TO 96%

1'

PIPE

O.D. 1'

BEDDING MATERIAL (S2, S3 OR A3)

COMPACTED TO 96% IN 6" LIFTS

MAXIMUM ALLOWABLE WATER LEVEL

DURING CONSTRUCTION

CLASS C RD REPAIR

8"

12"

CLASS "B" BACKFILL.

SEE TRENCH DETAIL

UNTREATED BASE

COURSE, COMPACT

TO 96%

GROUND SURFACE
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BEDDING
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7' MAX WIDTH

8" UNTREATED BASE COURSE

4" ASPHALT

EXISTING ASPHALT

12"12"

3
'
±

3
'
±

1.25"Ø SDR11 PVC CONDUIT

(EMERY TELCOM)

1.25"Ø SDR11 PVC CONDUIT

(EMERY TELCOM)

NOTE: LOCATE PIPE MARKER AT 300 FEET MAXIMUM INTERVALS.

TRACER WIRE

HDPE PIPE

CONNECT TRACER WIRE TO PIPE

MARKER PER MANUFACTURES

RECOMMENDATIONS

2
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M
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N

.
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"

PIPE MARKER WITH TRACER

WIRE ACCESSES

FINISH GRADE
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WARNING DECAL

GROUND LEVEL
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M

I
N

10"Ø HDPE PIPE

FUSED FITTINGS AS NECESSARY

TO TRANSITION LINE AND GRADE

OF DRILLED PIPE.

10"Ø HDPE DIRECTIONALLY

DRILLED

FUSED  HDPE

FITTING
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24" Ø MANHOLE RING & COVER WITH

MIN OF 6-3/4" DIA HOLES

SYMMETRICALLY PLACED

BRASS 90° STREET ELBOW

6" MIN

FINISH GRADE

COMPACTED BACKFILL

ALL AROUND CONC PIPE

COMBINATION AIR RELEASE

VALVE, (CRISPIN AL20)

BRASS PIPE

BRASS 90° BEND

12"x12"x4" CONC

BLOCK

HDPE LENGTH AS

REQD

1/3 CY GRAVEL

BACKFILL

ANGLE VALVE

GALV T-HANDLE,

LENGTH AS REQD

3" MIN

T-HANDLE

GUIDE-DOUBLE

NUTTED EYE BOLT

& GALV ANGLE

BRACKET

NOTES:

1. PIPE AND ACCESSORIES AND

ANGLE VALVE TO BE SAME

DIAMETER AS COMBINATION AIR

RELEASE VALVE INLET.

12" MIN ROCK BASE

TO AIRVENT STAND PIPE

(SLOPE UPWARD)

CORE DRILL AS REQ'D

VARIES

5'-0" MIN

2
'
-
0

"

3
"

3
"

2
'
-
6

"

2
'
-
3

"

2
'
-
9

"

NOTE:

HOT DIP GALVANIZED AFTER FABRICATION

4-#4, WELD TO CPLG

PVC OR HDPE

TO AIR/ VAC

1'-10"

PROVIDE 1'-0"

MINIMUM GRANULAR

BACKFILL

12" THREADED GALV CPLG

CAST INTO CONC BASE

DRILL 1/2" DIA DRAIN

HOLE IN BASE

12"x1/8" THICK GALV. STL PIPE

1/2" DRILL HOLES ENTIRE PERIMETER,

EVENLY SPACED. 30" MINIMUM.

#14 SST MESH SCREEN AND

SST BAND TOP OF VENT PIPE

FINISH

GRADE

SCREW PIPE

INTO CPLG

ROUND EDGES

WELD #10 GA

PLATE TO 12"

PIPE

BRASS FITTING

UNION

18" THICK INSULATION

3
6

"
 
M

I
N

4
"

HDPE TO

THREADED PIPE

ADAPTOR

10"x2" HDPE

BRANCH SADDLE

REDUCING TEE

30"Ø CONCRETE

BARREL

6
"
±

CONCRETE BASE

EXISTING GROUND SURFACE

OTHER UTILITY OR CULVERT

10" HDPE PIPE

15"Ø PVC SDR35 CASING OR EQUIVALENT

RADIUS TO CONFORM WITH

HDPE RECOMMENDATIONS

5
'
-
0

"
 
M

I
N

1
'
-
6

"

M
I
N

10'-0" MIN

(TYP)

NOTES:

1. IF OTHER UTILITY IS DEEP ENOUGH TO ALLOW HDPE LINE TO BE PLACED

ABOVE THE TOP OF OTHER UTILITY BY 1'-0" MINIMUM, NO LOOP NECESSARY.

2. CASING SPACERS REQ'D. (NOT SHOWN)

3. PVC CASING NOT REQUIRED UNDER CULVERTS.

4. VERTICAL SEPARATION WILL BE REQUIRED PER DETAIL.

END SEAL

(TYP)

EXISTING

CULINARY

WATER PIPE

PROPOSED MINE WATER

PIPE LINE

10'-0" MIN *

*NOTE:

1. 7'-0" MIN IF MINE WATER PIPE LINE IS 1'-6" MIN 

BELOW CULINARY PIPE

2. SEE D5 THIS SHEET FOR REQUIRED VERTICAL

SEPARATION.

FOR HORIZONTAL SEPARATIONS LESS THAN MINIMUM

DOUBLE WALLED HDPE. LOCATION OF

DOUBLE WALLED HDPE TO BE FIELD

VERIFIED BY ENGINEER.
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4'-0"

1'-8"

1'-2"

TYP.

8
"

LADDER

VAULT FLOOR LINE

2"x8"x1/4" STAINLESS STEEL PLATE

BRACKETS WITH 3/4"Ø HOLE FOR

5/8"Øx6" STAINLESS STEEL ANCHOR

BOLTS & NUTS TO SUPPORT LADDER 6"

FROM WALL, (6 OR 10 VARIES PER

VAULT) REQ'D EVENLY SPACED.

1 1/2"x1/4" STAINLESS STEEL

PLATE LADDER WITH 3/4"Ø RUNGS,

12" C.C. (7 OR 11 VARIES PER VAULT)

RUNGS REQ'D.

VAULT CEILING LINE

REINFORCING STEEL

NOT SHOWN.

ALUMINUM ROOF SCUTTLE ACCESS

HOLE. (SEE DETAIL THIS SHEET)

ACCESS HOLE 3D VIEW

ACCESS HOLE DETAIL

TOP OF VAULT

CONCEALED PADLOCK HASP

#5 BARS

8"±

8" 4'-0"

1
'
-
0

"

7

0

°

6"

ACCESS HOLE SECTION

3"

18"

MAX.

ROOF STEEL NOT SHOWN

ROOF STEEL NOT SHOWN

EJ MODEL FTP-WT-48"X48"-SSAL-6 OR

BILCO BRAND, TYPE F-50 ALUMINUM ROOF SCUTTLE,

4'-0"x 4'-0" w/STAINLESS STEEL HARDWARE, OR

APPROVED EQUAL. GASKET SHALL SEAL TIGHT ON

FRAME WHEN LID IS CLOSED

ROOF

SCUTTLE

CONCEALED

PADLOCK HASP

STAINLESS STEEL LADDER (SEE

DETAIL THIS SHEET)

(4) #5 BARS TOP &

BOTTOM

1" CHAMFER REQ'D ON ALL

EXPOSED EDGES AROUND

ACCESS HOLE

FILL WITH SIKAFLEX 1A

OR APPROVED EQUAL

WALL STEEL

NOT SHOWN

1" CHAMFER

REQ'D TYP.

#5 DOWELS @ 12" C.C. 8"

VERT. x 10" HORIZ.

2 1/2"x3/8" STAINLESS STEEL

STRAP w/90° BEND SET IN

CONCRETE ROOF

FIELD DRILL HOLES IN STEEL STRAP

AFTER SCUTTLE IS INSTALLED. LID

SHALL SEAL AGAINST FRAME AFTER

INSTALLATION

(4) #5 BARS TOP &

BOTTOM

1" STAINLESS STEEL

ROD. HOLE DRILLED FOR

PADLOCK ON  OPPOSITE

END

(4) #5 BARS TOP &

BOTTOM

#5 DOWELS @ 12" C.C. 8"

VERT. x 10" HORIZ.

NOTE:

1. SEE SHEET DT-05 & DT-06 FOR ACCESS HOLE LOCATION.

8"±

8
"
±

3"

FINISHED GRADE

12" BELOW TOP

WITH 4% MIN

SLOPE AWAY

FROM VAULT

TOP OF VAULT
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6" DR-17 HDPE (CONNECT TO EXISTING

PIPE. SEE SHEET WP-01)

10" DR-17 HDPE TO

PLANT POND OUTFALL

PIPE RESTRAINT w/

WATER TIGHT LINK

SEAL (TYP.)

12" DR-17 HDPE

WATER TIGHT LINK

SEAL (TYP.)

WATER TIGHT LINK

SEAL (TYP.)

10" DR-17 HDPE TO

PLANT POND OUTFALL

WATER TIGHT LINK

SEAL (TYP.)

12" DR-17 HDPE FROM

1ST RIGHT PORTALS

WATER TIGHT LINK

SEAL (TYP.)

ACCESS HATCH & LADDER

SEE SHEET DT-04

4
'
-
0

"

7'±

10'-0"±

50" MIN 24" MIN

4'±

24'-0"

1
1

'
-
6

"

6" AIR VENT, ONE PIECE ROLLED

STEEL. HOT DIP GALVANIZE

AFTER FABRICATION, WITH #14

MESH .SST SCREEN PROTECTED

BY #4 RODENT SST SCREEN.

ATTACH WITH SET SCREW

COLLAR. TYP.

SECTION A-A

PLAN VIEW

2
'
-
6

"
±

5
'
-
4

"
±

8
'
-
8

"

24'-0"

6" AIR VENT

2
'
-
6

"
5

'
-
0

"

CONCRETE THRUST BLOCK

FLUSH TO VAULT WALL.

#5 BARS @8"

OC. EW.

#5 @ 8" OC.

TYP.

2'-8"

2'-8"

#5 BARS @ 8" OC. EW.

#5 BARS @ 6" OC. EW.

8
"

#5 BARS @ 8" OC. EW.

8"

8"

1
2

"

2
'
-
0

"

5'-0"

12" TYP.

A A

ACCESS HATCH & LADDER

SEE SHEET DT-04

6" FLASHSTRIP WATER

STOP (TYP) ENTIRE

PERIMETER

1" WASHED

GRAVEL 1"±

PROVIDE 2"Ø CONDUIT

OPENINGS - (2) FOR METER

POWER & COMMUNICATION

24"x24" GRATE

2
'
-
0

"

CONCRETE

EMBED/ANCHOR RING

REQ'D TYP.

6" AIR VENT, ONE PIECE ROLLED

STEEL. HOT DIP GALVANIZE

AFTER FABRICATION, WITH #14

MESH .SST SCREEN PROTECTED

BY #4 RODENT SST SCREEN.

ATTACH WITH SET SCREW

COLLAR. TYP.

CONCRETE

EMBED/ANCHOR RING

REQ'D TYP

CONCRETE THRUST BLOCK

FLUSH TO VAULT WALL.

CONCRETE THRUST BLOCK

FLUSH TO VAULT WALL.

CONCRETE THRUST BLOCK

FLUSH TO VAULT WALL.

2

1

3 3

4

5

6

7

8

8

9 10

8

11

10 12

8 8

7

13

7

14

10

15

10

16

1718

19

1

3

2

3

4

5

6

7

8

8

8

9

11

8

10 10

12

8

7

13

7

14
10

15

10

16

19

1718

20

21

21

22

23

24

CONCRETE THRUST BLOCK

FLUSH TO VAULT WALL.

3
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C

L
R

.

2" CLR.

2
"
 
C

L
R

F
R

O
M

B
O

T
T

O
M

1
2

"

#5 @ 6" OC.

TYP.

2'-8"

2'-8"2" CLR.

(3) ADDITIONAL #5 BARS

@ 6" OC. EW. AT EDGE

OF HATCH

NOTE:

PIPE PENETRATION REINFORCING REQUIRED AT ALL WALL AND ROOF PENETRATIONS.

NOTES:

· CONTRACTOR TO SUPPLY SHOP DRAWINGS OF ANY

PRE-MANUFACTURED ELEMENT.

· 4000 PSI CLASS AE CONCRETE.

· GRADE 60 REBAR

23 HDPE SPOOL 6"Øx1'-6" FUSED 1

1FL..6"

FLANGED ADAPTOR

22

21

20 BALL VALVE 6" FL. 1

1FUSEDHDPE ANCHOR RING18

17 HDPE SPOOL 12"Øx12" FUSED 1

1FUSED10"Øx1'4.5"HDPE SPOOL16

15 DISMANTLING JOINT 10" FL.xFL. 1

4FL.xFUSED10"10

3FUSED10"7

6

HDPE SPOOL

12"X10" FUSED 1

1HDPE 90° BEND4

3

2  D.I. TEE 12"X12"X6" FL. 1

1FL.12"BALL VALVE1

MK DESCRIPTION SIZE CONNEC. REQ'D REMARKS

PRV TYPE 1 PIPING SCHEDULE

3FL.xFUSED6"

10" FUSED 1HDPE ANCHOR RING19

1FUSED12"Øx7"

HDPE REDUCER

5

12"

HDPE FLANGE ADAPTOR 12" FL.xFUSED 2

5 w/ PIPE SADDLE6PIPE SUPPORT8

1FUSED10"Øx3'-2"HDPE SPOOL9

1FL.10"MAG METER11

1FUSED10"Øx1'-2"HDPE SPOOL12

1FUSED10"Øx2'x2.5"HDPE SPOOL13

1FUSED10"Øx7"HDPE SPOOL14

24 6" FUSED 1

25

FIELD VERIFY LENGTH

 TRUNNION MOUNTED

W/ S.S. FOLLOWER RING

12" FUSED

HDPE 90° BEND

HDPE FLANGE ADAPTOR W/ S.S. FOLLOWER RING

FIELD VERIFY LENGTH

W/ S.S. FOLLOWER RING

DISMANTLING JOINT

HDPE ANCHOR RING

6
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M
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N

.
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"

 

T

Y

P

.

PIPE & SEEP RING

IN WALL OR SLAB

(4) #5 BARS ON

CENTERLINE OF WALL,

SLAB, OR FLOOR @ 45°

TO MAIN REINFORCING

(LEN. = Ø + 2'-0")

NOTE:

PIPE PENETRATION REINFORCING REQUIRED AT ALL WALL AND ROOF PENETRATIONS.
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1ST RIGHT PORTAL VAULT PLUMBING (WITH FLOWMETER)
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10" DR-17 HDPE FROM

1ST RIGHT PORTALS

10" DR-17 HDPE TO

PLANT POND OUTFALL

P
R

V

16'x20' CONCRETE VAULT

10" DR-17 HDPE

1 2 3 6 5 8

7

5

7

2

5

4

9

19

4 4 4

13

14

15

11

14

11

12 4

13

14

16
4

17

18

20

23

24

20

25

1919

WATER TIGHT LINK

SEAL (TYP.)

WATER TIGHT LINK

SEAL (TYP.)

WATER TIGHT LINK

SEAL (TYP.)

10

10

AIR VENT

AIR VENT

SUMP & GRATE

ACCESS HATCH

AND LADDER

SEE DETAILS ON

DT-04

7'±

3'-9"'±

5'-6"± 2'-0"±

2
'
-
6
"

2
'
-
6
"

AA

PLAN VIEW

1
5
'
-
6
"

PROVIDE 2"Ø CONDUIT

OPENINGS - (2) FOR METER

POWER & COMMUNICATION

20'-0"

FLOW

F
L
O

W

8 8

8

4

8

11 4

11 11

21

22

21

11

4

8

4

4

NOTE:

PIPE PENETRATION REINFORCING REQUIRED AT ALL WALL AND ROOF PENETRATIONS.

SEE DETAIL ON DT-05.

23 SAMPLE COCK 3/4" 1

1THD.2"Øx9"BRONZE SPOOL

STAINLESS STEEL THREADED TRANSITION

22

21

20 HDPE SPOOL 2"Øx-2'-2" FUSED 2

1FUSEDHDPE SPOOL18

17 HDPE 90° BEND 6" FUSED 1

1FUSED6"Øx4"±HDPE SPOOL16

15 PRESSURE RELIEF VALVE 6" FL. 1 CLA-VAL MODEL 50-01 OR APPROVED EQUAL

2FUSED10"Øx2'-10"±HDPE SPOOL10

CLASS 150 WKM 370D4 TRUNNION MOUNTED BALL VALVE2FL.10"BALL VALVE7

6

HDPE REDUCING TEE

10"Øx2'-2"± FUSED 1

13PIPE SUPPORT4

3

2 HDPE SPOOL 10"Øx1'-4"± FUSED 2

1FL.10"MAG METER1

MK DESCRIPTION SIZE CONNEC. REQ'D REMARKS

PRV TYPE 1 PIPING SCHEDULE

2SEE REMARK2"

10" FUSED 3HDPE ANCHOR RING19

2FUSED10"x10"x6"

HDPE SPOOL

5

6"Øx5'-5"±

HDPE TEE 10" FUSED 1

W/ S.S. FOLLOWER RING6FL.xFUSEDHDPE FLANGED ADAPTOR8

1FUSED10"±x2'-6"±HDPE SPOOL9

6FL.xFUSED6"HDPE FLANGED ADAPTOR11

1FUSED6"HDPE TEE12

2FUSED6"x6'x2"HDPE REDUCING TEE13

3FL.6"BALL VALVE14 CLASS 150 WKM 370D4 TRUNNION MOUNTED BALL VALVE

BALL VALVE24 2" CLASS 150 WKM 370D4 TRUNNION MOUNTED BALL VALVETHD. 1

HDPE 90° BEND 2" 125

SMOOTH NOSED SAMPLE COCK

FIELD VERIFY LENGTH

FIELD VERIFY LENGTH

FIELD VERIFY LENGTH

10"

FIELD VERIFY LENGTH

FIELD VERIFY LENGTH

W/ S.S. FOLLOWER RING

FIELD VERIFY LENGTH

PLACED IN THRUST BLOCK FLUSH TO VAULT WALL

FIELD VERIFY LENGTH

2" IPS SDR11 BUTT FUSION X 2" MALE

FIELD VERIFY LENGTH, TAPPED FOR SAMPLE COCK

FUSED

ACCESS HATCH & LADDER

SEE SHEET DT-04
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'
-
0
"

SECTION A-A

2
'
-
0
"

2
'
-
6
"

7
'
-
6
"

#5 BARS @8"

OC. EW.

#5 @8" OC.

TYP.

2'-8"

2'-8"

#5 BARS @

8" OC. EW.

#5 BARS @ 6" OC. EW.

8
"

#5 BARS @ 8" OC. EW.

8"

8"

5'-0"

12" TYP.

10" HDPE SPOOL

6" FLASHSTRIP WATER

STOP (TYP) ENTIRE

PERIMETER

2' SQUARE

SUMP

WASHED

GRAVEL 1"±

20'-0"

2
'
-
0
"

6" AIR VENT, ONE PIECE ROLLED STEEL. HOT DIP

GALVANIZE AFTER FABRICATION, WITH #14 MESH

.SST SCREEN PROTECTED BY #4 RODENT SST

SCREEN. ATTACH WITH SET SCREW COLLAR. TYP.

(3) ADDITIONAL #5 BARS

@ 6" OC. EW. AT EDGE

OF HATCH

#5 @ 6" OC.

TYP.

2'-8"

2'-8"

1
2
"

2" CLR

2
"
 
C

L
R

2" CLR

3
"
 
C

L
R

NOTE:

PIPE PENETRATION REINFORCING REQUIRED AT ALL WALL AND ROOF PENETRATIONS.

SEE DETAIL ON DT-05.

NOTES:

· CONTRACTOR TO SUPPLY SHOP DRAWINGS OF ANY

PRE-MANUFACTURED ELEMENT.

· 4000 PSI CLASS AE CONCRETE.

· GRADE 60 REBAR
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3/8"

TYP

3/8"

3
.
5

"

3/8"

COPE 0.5" STEEL

PLATE TO WELD 0.5"

ROLLED PLATE.

WELD COPE

CLOSED AFTER

WELDING SEAM.

(FIELD WELD)

0.5" STEEL PLATE

5
"

1
.
5

"

3

4

" HOLE

12"x8"x0.5" PLATE w/(2)

5

8

" ANCHOR BOLTS (TYP)

0.5" STEEL PLATE

14" STEEL CASING

8"Ø HDPE WATERLINE

0.5" STEEL PLATE

3
.
5

"

12"

3/8"

FULL PENETRATION

WELD ( FIELD WELD)

0.5" STEEL PLATE

1
1

"
1

'
-
2

"

7
"

1
'
-
1

"

2" TYP

VARIES

16" MIN.

CENTER SUPPORT RING

ON WALL

EXISTING WALL

1

2

" STEEL PLATE

(4) 

5

8

"x5" EFFECTIVE

EMBEDMENT DEPTH

STAINLESS STEEL WEDGE

TYPE ANCHOR BOLTS

EXISTING PARAPET

PIPE SUPPORT

(SEE DETAIL A5

THIS SHEET)

2
'
-
1

0
"
±

6
"

13.25" URECON-SPIWRAP INSULATED

HDPE PIPE SYSTEM w/ HEAT TRACE

COMPONENTS.

CORE CUT EXISTING CONCRETE REQ'D

ABUTMENT

CONCRETE IN-FILL

ASPHALT

BRIDGE BEAMS

1.25"Ø SDR11 PVC

CONDUIT ATTACHED

TO BEAM

CONCRETE SINGLE

LUG PLATE

1
.
5
0
'

1"Ø CONTINUOUS

THREADED ROD

FORGED STEEL CLEVIS

ADJUSTABLE CLEVIS

HANGER

(4) 

5

8

"x4" EFFECTIVE EMBEDMENT DEPTH.

STAINLESS STEEL TYPE ANCHOR

BOLTS.

13.25" URECON-SPIWRAP INSULATED HDPE

PIPE SYSTEM W/ HEAT TRACE COMPONENTS

NOTE:

PIPE SUPPORT COMPONENTS BY ANVIL INTERNATIONAL OR EQUIVALENT 

CONCRETE SINGLE LUG PLATE - FIGURE 47

FORGED STEEL CLEVIS - FIGURE 299

CONTINUOUS THREAD ROD - FIGURE 146

ADJUSTABLE CLEVIS HANGER - FIGURE 260

NEWUSSD WATER LINE

EMERY COUNTY RD. 306

PROPOSED HDPE PIPE LINE

STREAMBANK

STREAMBED

ROAD

SHOULDER

12'

TEMPORARY

TRENCH

RIGHT-OF-WAY

ASPHALT

EMERY COUNTY ROAD 306 RIGHT-OF-WAY
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PIPE SUPPORT RING (DIVERSION DAM CROSSING)
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D5 TYPICAL SECTION A-A

NTS

A1 RILDA BRIDGE CASING DETAIL

NTS

A5 PIPE SUPPORT DETAIL

USE AT TYPE A RD REPAIR FOR STATIONS:

STA. 38+21.37 to STA. 40+91.72

STA. 5269.00 to STA. 53+84.86

STA. 58+50.00 to STA. 60+76.63

STA. 63+27.44 to STA. 65+00.00

STA. 70+00.00 to STA. 73+71.05

STA. 87+72.16 to STA. 88+33.75

STA. 110+29.82 to STA. 112+00.00



INSTALLATION

10.00' 15.00' 15.00' 15.00' 10.00'

PIPE SUPPORT TYP. SEE DETAIL

ON SHEET DT-07 A5

CORE DRILL REQ'D

10"Ø HDPE PIPE

CORE DRILL REQ'D

SEE DETAIL AND A1, & A5, ON DT-07 FOR ADDITIONAL

DETAILS.

TRANSITION TO

REQUIRED DEPTH

1
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.
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0
'
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65'±

CONCRETE IN-FILL AROUND

BRIDGE BEAM SECTION

CONCRETE IN-FILL AROUND

BRIDGE BEAM SECTION

EXTEND CASING 5' BEYOND

ABUTMENT WALL TYP.
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LIKELY (FIELD VERIFY)

NOTE:

TERMINATE HEAT/TRACER TAPE AT PULL BOXES AT EITHER END.

10"x8" HDPE

TRANSITION

10"Ø HDPE

PIPE

TRANSITION TO

REQUIRED DEPTH

10"x8" HDPE

TRANSITION

2" INSULATION DENSITY: 2.2 TO 3.0 LB/FT   (ASTM D1622

CLOSED CELL CONTENT: 90% MIN. (ASTM D6226)

WATER ABSORPTION: 4.0% BY VOLUME (ASTM D2842)

THERMAL CONDUCTIVITY: 0.020 TO 0.025 W/M°C

3

13.25"Ø, 22 GA GALVANIZED

SPIWRAP OUTER JACKET

8"Ø DR17 HDPE PIPE

2" INSULATION DENSITY: 2.2 TO 3.0 LB/FT   (ASTM D1622

CLOSED CELL CONTENT: 90% MIN. (ASTM D6226)

WATER ABSORPTION: 4.0% BY VOLUME (ASTM D2842)

THERMAL CONDUCTIVITY: 0.020 TO 0.025 W/M°C
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RILDA BRIDGE CASING INSTALLATION DETAIL
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D1

RILDA BRIDGE CASING DETAIL

NTS

A5 DIVERSION BRIDGE CASING DETAIL

NOTES (BOTH CASINGS):

· PROVIDE HEAT TRACE COMPONENTS (BOTH CROSSINGS)

· ELECTRONIC THERMOSTAT w/ GROUND FAULT DETECTION.

· 120-240 VAC. 30 AMP 2 POLE

· NEMA 4 PAINTED STEEL ENCLOSURE

· FACTORY SET @ 37.4° F

· POWER FEED KIT

· 100 OHM RTO TEMP SENSOR w/20' GREY PVC END WIRE

· THERMOCABLE HEATING CABLE WITH OUTPUT OF 4 WATTS/FT @ 240V

· 12 AWG BUS WIRES



SECTION VIEW

ACCESS HATCH SEE DT-04

LADDER SEE DT-04

14"Ø STEEL CASING

SEE A5 DT-08 FOR

DETAIL

FINISHED GRADE

FUSED 8"Ø DR17

HDPE PIPE

8" FUSED 45°

BEND

8" FUSED 45°

BEND

9'

LINK SEAL

#5 @ 6" OC. EW.

#5 @ 8" OC.
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#5 @8" OC. EW.
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FINISHED GRADE

#5 @ 8" OC.EW.

#5 @8" OC. EW.

LINK SEAL

1.25"Ø CONDUIT IN 4" CASING

10"Ø DR17, HDPE PIPE

1.25"Ø CONDUIT

10"x8" HDPE

TRANSITION

PLAN VIEW

ACCESS HATCH SEE DT-04

LINK SEAL

LINK SEAL

ANCHOR RING

REQ'D

CONCRETE THRUST

BLOCK REQ'D

10"Ø DR17, HDPE PIPE

8" FUSED 45°

BEND

8" FUSED 45°

BEND

1.25"Ø CONDUIT

9'

7
'

14"Ø STEEL CASING

FUSED 8"Ø DR17

HDPE PIPE

SEE SECTION VIEW

FOR REINF.
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1.25"Ø CONDUIT IN

4" CASING

10"x8" HDPE

TRANSITION
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4'-0"
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2
"

2" WEEP HOLE

2" WEEP HOLE

LOOSE RIPRAP

D    =12"

50

EXTEND RIPRAP BELOW

POND WATER LEVEL 3'±

PLAN VIEW

8"

10"Ø FUSED

FLANGE

ADAPTOR

10"Ø DR 17

HDPE PIPE

SECTION VIEW

10"Ø DR 17

HDPE PIPE

LOOSE RIPRAP

D    =12"

50

EXTEND RIPRAP BELOW

POND WATER LEVEL 3'±

2" WEEP HOLE (2 HOLES)

8"

8" 4'-0"

#5 BAR @ 10"

OC. EW.
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"

STA 303+50±

ELEV. 6845.0±

#5 BAR @ 10" OC.

EW. (TYP.)

8"

10" FLANGED

ADAPTOR

#5 @ 10" OC.
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NON-WOVEN 8OZ.
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NOTES:

· HORIZONTAL AND VERTICAL ALIGNMENT

REPRESENTED IS APPROXIMATE

· SITE CONDITIONS MAY REQUIRE MINOR

VARIATIONS

· IF 7' MIN REQ'D SEPARATION BETWEEN

NEW PIPE & NEWUSSD OR CV WATERLINES

CANNOT BE MET, DOUBLE WALLED HDPE

PIPE WILL BE REQUIRED.

· MINIMUM HORIZONTAL AND VERTICAL BEND

RADIUS SHALL BE 250'

SCALE:

H: 1"=200'

V: 1"=20'

DOUBLE WALLED HDPE PIPE

POSSIBLY REQUIRED. SEE NOTES

DOUBLE WALLED HDPE PIPE

POSSIBLY REQUIRED. SEE NOTES
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Utility Notification Center, Inc.

1-800-662-4111
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Dig  Safely.

Know what's

below.

Call

before you dig.

CALL BEFORE YOU DIG.
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H: 1"=200'

V: 1"=20'

S

R

.
 
3

1

DOUBLE WALLED HDPE PIPE

POSSIBLY REQUIRED. SEE NOTES

NOTES:

· HORIZONTAL AND VERTICAL ALIGNMENT

REPRESENTED IS APPROXIMATE

· SITE CONDITIONS MAY REQUIRE MINOR

VARIATIONS

· IF 7' MIN REQ'D SEPARATION BETWEEN

NEW PIPE & NEWUSSD OR CV WATERLINES

CANNOT BE MET, DOUBLE WALLED HDPE

PIPE WILL BE REQUIRED.

· MINIMUM HORIZONTAL AND VERTICAL BEND

RADIUS SHALL BE 250'
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Dig  Safely.

Know what'sbelow.

Callbefore you dig.

CALL BEFORE YOU DIG.

IT'S FREE AND IT'S THE LAW.

SEE SHEET WP-10

SCALE:

H: 1"=200'

V: 1"=20'

SEE SHEET SP-03

NOTES:

· HORIZONTAL AND VERTICAL ALIGNMENT

REPRESENTED IS APPROXIMATE

· SITE CONDITIONS MAY REQUIRE MINOR

VARIATIONS

· IF 7' MIN REQ'D SEPARATION BETWEEN

NEW PIPE & NEWUSSD OR CV WATERLINES

CANNOT BE MET, DOUBLE WALLED HDPE

PIPE WILL BE REQUIRED.

· MINIMUM HORIZONTAL AND VERTICAL BEND

RADIUS SHALL BE 250'

DOUBLE WALLED HDPE PIPE
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DIRECTIONAL DRILL SEE
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45° BEND

ACCESS VAULT REQ'D

SEE DT-09, D1 & A1

ACCESS VAULT REQ'D

SEE SHEET DT-09, A1 & D1

PIPE SUPPORT RING REQ'D

SEE SHEET DT-07, D1

14"Ø STEEL CASING REQ'D

SUPPORTED ON

CONCRETE WALLS

45° BEND

45° BEND

Existing Building

Existing Radial Gates

COMBINATION AIR

RELEASE REQ'D

4" STEEL CASING SCHEDULE 40

(FOR FUTURE FIBER OPTIC) WITH

1.25"Ø DR11 PVC REQ'D SECURED

TO TOP OF CONCRETE WALLS.
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R645-301-700:  HYDROLOGY 

R645-301-710. INTRODUCTION 

 
This application provides a detailed description of the hydrology, including groundwater and 

surface water quality and quantity, of the land within the Mill Fork State Lease Area (including 

UTU-88554/UTU-84285 and adjacent areas (refer to Figure MFHF-1)).  The Mill Fork Lease 

(ML-48258) Area consists of approximately 5,563 acres (UTU-88554 - 5522.8 acres, UTU-84285 

- 213.57 acres) located northwest of the existing Deer Creek Mine workings. 

 

Detailed data on the hydrology of the land within the permit Mill Fork Area and surrounding area 

have been collected, compiled, and analyzed by PacifiCorp, hydrologic consultants and several 

government agencies.  Information collected by PacifiCorp is the result of exploratory drilling, 

field investigations, geologic mapping, aerial photography, spring surveys, groundwater tests, 

monitoring of numerous wells and stream stations, climatological monitoring, and investigations 

by independent consultants.  

 

PacifiCorp has a policy of close cooperation with many agencies and has invited, encouraged, and 

permitted numerous agencies to conduct investigations and experiments within and adjacent to the 

permit Mill Fork Area.  The resulting information produced by these investigations is quite 

extensive and has been utilized throughout this application. 
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R645-301-711. GENERAL REQUIREMENTS 

 

711.100 Existing hydrologic resources as given under R645-301-720 

 

711.200 Proposed operations and potential impacts to the hydrologic balance as 

given under R645-301-730 

 

711.300 The methods and calculations utilized to achieve compliance with 

hydrologic design criteria and plans given under R645-301-740 

 

711.400 Applicable hydrologic performance standards as given under R645-301-

750 

 

711.500 Reclamation activities as given under R645-301-750 

 

R645-301-712. CERTIFICATION 
 

All cross sections, maps, and plans required by R645-301-722 as appropriate and R645-301-

731.700 will be prepared and certified according to R645-301-512.
 

R645-301-713. INSPECTION 

 

No impoundments are planned for the Mill Fork Area. 

 

R645-301-720. ENVIRONMENTAL DESCRIPTION 
 

R645-301-721. GENERAL REQUIREMENTS 

 

The existing pre-mining hydrologic resources of the East Mountain - Mill Fork Area are 

subdivided into the following sections. 

 

A. Existing Groundwater Resources 

 

1. Regional and Permit Mine Area Groundwater Hydrology 

2. Regional and Permit Mine Area Geology 

3. Regional and Permit Mine Area Groundwater Characteristics 

4. Springs and Seeps 

5. Groundwater Quality 
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6. Chemical Evolution of Groundwater 

7. Solute and Isotope Chemistry 

8. Active and Inactive Groundwater Zones 

9. Mine Dewatering 

10. Groundwater Rights and Users 

11. North Emery Water Users Association Special Services District (NEWUASSD) 

12. Castle Valley Special Service District (CVSSD) 

Little Bear Springs 

 

B. Existing Surface Resources 

 

1. Regional and Permit Mine Area Surface Water Hydrology 

2. Surface Water Quality 

3. Soil Loss and Sediment Yield 

 

A. EXISTING GROUNDWATER RESOURCES 

1. Regional Groundwater Hydrology 
The characteristics and usefulness of a groundwater resource are dependent upon the 

geology of the water bearing strata and on the geology and hydrology of the recharge area.  

Groundwater movement and storage characteristics are dependent on the characteristics of 

the substratum.  To facilitate an understanding of groundwater of the Mill Fork Area, a 

discussion of pertinent regional geologic features is presented below. 

2. Regional Geology 
The Mill Fork Area is located in the central portion of the Wasatch Plateau Coal Field in 

Emery County, Utah.  Generally, this area is a flat-topped mesa surrounded by heavily 

vegetated slopes which extend to precipitous cliffs dropping steeply to the valley below.  

Relief of up to 5,000 feet is measured from Castle Valley lowland to the plateau above.  

The following discussion summarizes the structural geology and stratigraphy of the region 

and the permit mining areas located within the Mill Fork Area. 

 

The regional geology of the Colorado Plateau in which the Wasatch Plateau coal field is 

situated is fairly simple.  Sedimentary rocks have been accumulating in this region since 

Permian time.  A broad, high, flat region that encompasses southeastern Utah, 

southwestern Colorado, northwestern New Mexico, and northern Arizona, the Colorado 

Plateau has been an area of relative stability while mountain-building episodes have 

occurred in surrounding regions.  The thick accumulations of sedimentary rocks in this 

region are being deeply dissected by erosion, leaving the most recent coal reserves in the 

higher plateaus, where they are now being mined.  The Energy West permit PacifiCorp 

mining area covers portions of East Mountain and Trail Mountain, which are separated by 

Cottonwood Canyon, a deep, partially glaciated valley. 
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The geologic formations exposed in the Energy West permitPacifiCorp mining area range 

from Upper Cretaceous (100 million years old) to Tertiary and Recent in age.  These 

formations, in ascending order from oldest to youngest, are the Masuk Shale member of 

the Mancos Shale, the Star Point Sandstone, the Blackhawk Formation, the Castlegate 

Sandstone, the Upper Price River Formation (all Cretaceous), and the North Horn 

Formation, and the Flagstaff Limestone (Tertiary).  The coal deposits are restricted to the 

lower portion of the Blackhawk Formation, about 2,500 feet below the top of the Plateau.  

Recent geologic deposits include numerous stream terrace gravels along streams and rivers, 

glacial till deposits in the upper reaches of Cottonwood Canyon, and alluvial and colluvial 

fills in all of the significant drainages. 

 

The Masuk Shale is the upper member of the Mancos Shale and consists of light to medium 

gray marine mudstones.  The marine Masuk Member of the Mancos Shale was deposited 

in an open marine environment (Mayo and Peterson, 2001).  The Masuk Member is a 

highly erodeable calcareous, gypsiferous, and carbonaceous dark gray colored shale.  It is 

continuously exposed along the eastern edge of the Wasatch Plateau, but is not exposed in 

the Mill Fork permit Area.  The Masuk Member is approximately 1,300 feet thick.  

Westward thinning wedges of the Masuk inter-finger with tongues of the Star Point 

Sandstone. Usually this formation weathers readily, forming slopes which are often 

covered by debris.  It is generally devoid of water. 

 

Overlying and intertonguing with the Masuk Shale is the Star Point Sandstone.  In the East 

Mountain area the Star Point Sandstone consists of three or more massive sandstones 

totaling about 400 feet in thickness. 

 

The Star Point Sandstone forms massive cliffs where exposed at the surface.  The 

sandstone was deposited as seaward thinning (east), marine, shoreface blanket sands that 

are laterally continuous (Mayo and Peterson, 2001).  Landward (west), these sandstones 

terminate abruptly into the mud- and organic-rich backshore facies (Van Wagoner and 

others, 1990).  Because many of the organic-rich facies are now mineable quality coal, 

locally the Star Point Sandstone has immediate contact with coal seams.  Elsewhere 

sandstone bodies of the Star Point Sandstone are overlain and underlain by lower shoreface 

and open marine shales of the Mancos Formation.  What this means is that the marine 

shoreface sandstones are three dimensionally encased by low-permeability marine shales 

and fine-grained carbonaceous backshore coal-bearing facies (Mayo and Peterson, 2001). 

 

The Star Point Sandstone thins eastward and merges with the underlying Masuk Member 

of the Mancos Shale.  Three prominent tongues of the Star Point Sandstone inter-finger 

with the Mancos Shale.  These three sandstone members, from top to bottom, are the 
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Spring Canyon, Storrs, and Panther Sandstones (refer to Figure 6, Mayo & Associates 

report in Appendix B).  In the Mill Fork permit Area, the Spring Canyon tongue is 

approximately 100 feet thick, lies about 80 feet above the Storrs tongue, and consists of 

massive, fine- to medium-grained sandstone. The Storrs tongue lies about 120 feet above 

the Panther tongue and consists of 50 feet of soft, friable sandstone.  The basal Panther 

tongue is approximately 100 feet thick and consists of massive, cross-bedded delta front 

sandstones Mayo and Peterson, 2001). 

 

Even though the Star Point Formation Sandstone exists throughout the entire East 

Mountain property, the low permeability and lack of recharge limit its usefulness as a water 

producing aquifer.  Permeability and the limiting factors of recharge, i.e., very little 

outcrop exposure and limited vertical groundwater migration caused by the mudstone 

layers of the North Horn and Blackhawk formations, will be discussed in detail in the 

section entitled REGIONAL GROUNDWATER CHARACTERISTICS.  Locally, the 

Star Point Sandstone exhibits aquifer characteristics.  These are isolated occurrences 

where regional faults have created secondary permeability and have been intersected by 

major canyons with perennial streams.  An example is Little Bear spring located in 

Huntington Canyon. 

 

The Blackhawk Formation consists of alternating mudstones, siltstones, sandstones, and 

coal.  Although coal is generally found throughout the Blackhawk Formation, the 

economic seams are restricted to the lower 150 feet of the formation.  The total thickness 

of the Blackhawk Formation in the East Mountain area is about 750 feet. 

 

The upper portion of the Blackhawk Formation was deposited in an alluvial-

plain/suspended-load fluvial channel environment (Mayo and Peterson, 2001).  In these 

delta and flood-plain environments layers of mud are more abundant than channel sands.  

Sandstone channels are generally isolated from each other both laterally and vertically by 

mud-rich overbank and inter-fluvial rocks (Galloway, 1977).  The upper portion of the 

Blackhawk Formation also contains some thin carbonaceous shale layers and thin coal 

seams that are not of economic interest. 

 

The lower portion of the Blackhawk Formation contains the mineable coal deposits and 

consists of more thinly bedded sandstone and shale layers (Johnson, 1978).  The coal-

bearing units of the lower Blackhawk Formation overlie and are laterally juxtaposed to 

marine shoreface sandstones of the Blackhawk Formation and Star Point Sandstone (Mayo 

and Peterson, 2001).  On a large scale, these sandstone bodies are laterally continuous but 

terminate abruptly into the mud- and organic-rich backshore faces in a landward direction 

(Van Wagoner and others, 1990).  However, individual rock layers are lenticular and 

discontinuous, with abundant shaley interbeds.  The fine to medium grained sandstones 
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occur as thin- to massively-bedded paleochannel deposits.  The paleochannels increase in 

frequency, thickness, and lateral extent upward in the formation.  There is also a vertical 

repetition of erosional scours within the upper sandstones (Marley, 1979).  

 

The Castlegate Sandstone , the lower member of the Price River Formation, generally caps 

the escarpment which surrounds the eastern limit of the property.  The Castlegate 

Sandstone consists of approximately 250 to 350 feet of coarse-grained, light gray, fluvial 

sandstones; pebble conglomerates; and subordinate zones of mudstones. 

 

The formation was deposited from bed-load fluvial channel systems (Appendix B Figure 

8; Chan and Pfaff, 1991).  The Castlegate Sandstone is made up of coarse-grained, often 

conglomeratic, fluvial sandstone.  Thin interbeds of siltstone and claystone occur in lower 

portion the formation.  Sandstone dominates over mudstone and individual sand channels 

may be thin, wide, or interpenetrating.  Although the primary porosity is high, the 

existence of mudstone drapes and pervasive carbonate and silica cement greatly reduces 

the overall porosity (Mayo and Peterson, 2001, Appendix B). 

 

The Upper Price River Formation, which overlies the Castlegate Sandstone, is about 350 

feet thick and forms steep slopes which extend upward from the Castlegate Sandstone. 

 

The Price River Formation was deposited from mixed-load fluvial channel systems that 

have sandstone/mudstone ratios intermediate between bed-load and suspended-load 

channel systems (Mayo and Peterson, 2001, Appendix B).  Sandstones and mudstones 

occur in about equal proportions.  Point bars that develop in this type of system are larger 

than those in suspended-load channel systems.  Mudstone drapes created during low flow 

stages of the active fluvial system separate the sandstones from each other both horizontally 

and vertically (Mayo and Peterson, 2001, Appendix B). 

 

The North Horn Formation forms the cap rock for much of East and Trail mountains where 

the Flagstaff Limestone has been eroded away.   Mudstones dominate the rock types 

present and are generally gray, light brown, to purple in color.  Localized, lenticular 

sandstone channels are present throughout the formation.  The sandstone beds are more 

common near the upper and lower contacts of the formation.  The North Horn Formation 

is approximately 850 to 1,000 feet thick in the Mill Fork Area. 

 

The North Horn Formation was deposited in an alluvial-plain/suspended-load fluvial 

channel environment (Mayo and Peterson, 2001, Appendix B).  In such environments 

layers of mud are more abundant than sands, which occur in sandstone channels.  The 

sandstone channels are generally isolated from each other, both laterally and vertically, by 

mud-rich overbank and inter-fluvial rocks (refer to reference list in Appendix B: Galloway, 
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1977 ).  In the study area the formation consists primarily of shale with discontinuous 

sandstone channels, minor lenses of limestone, and conglomerate.  Highly bentonitic 

mudstones, which swell when wetted, are common in the lower two-thirds of the formation. 

 

The Flagstaff Limestone caps the uppermost portions of East Mountain is the youngest 

formation exposed in the Mill Fork permit Area.  It typically forms small exposures on 

top of the plateau (refer to Geologic Section, Geologic Formation Map).  A thickness of 

105 feet was measured on Trail Mountain immediately south of the study area (refer to 

reference list in Appendix B: Davis and Doelling, 1977).  Maximum thickness in the Mill 

Fork permit Area is approximately 80-100 feet. 

 

The Flagstaff Limestone consists of carbonates, marls, and some thin sandstone stringers 

deposited in lacustrine, marginal lacustrine, and alluvial plain depositional environments 

(refer to reference list in Appendix B: Garner and Morris, 1996).  It primarily consists of 

light- to medium-gray colored limestone containing abundant secondary fractures 

produced during uplift and subaerial exposure (Mayo and Peterson, 2001, Appendix B). 

3. Regional Groundwater Characteristics 
Waters entering the groundwater system are mostly from snow melt.  The amount of water 

which enters the groundwater system is highly variable from one site to another.  The low 

surface relief on the top of East Mountain encourages the infiltration of melting snow.  

Conversely, the many areas with steep slopes have a much more limited infiltration 

opportunity.  All of the geologic formations which surface in the area have relatively low 

permeability which further reduces the amount of water entering the groundwater system.  

Probably less than five percent of the annual precipitation recharges the groundwater 

supply (Price and Arnow, 1974; U. S. Geological Survey, 1979). 

 

Geology controls the movement of groundwater.  Because of the low permeability of the 

consolidated sedimentary rocks in the East Mountain area, groundwater movement is 

primarily "through fractures, through openings between beds, and, in the case of the 

Flagstaff Limestone, through solution openings" (Danielson et al., 1981, p. 25). 

 

The majority of the groundwater which infiltrates the Flagstaff Limestone flows down 

vertical fractures which intersect sandstone channel systems in the North Horn Formation.  

The majority of the groundwater reaching this point intersects the surface in springs located 

in the North Horn Formation.  Very little recharge intersects the Price River Formation 

and Castlegate Sandstone; consequently, they are not water saturated where intersected in 

the numerous drill holes penetrating those units.  The remaining water then flows downdip 

(to the southeast) from the northern reaches of East Mountain until it discharges in the form 

of springs. 
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Data have been collected from numerous coal exploration drill holes, from within the 

adjacent mine workings, from surface drainages, and from the springs in the area.  The 

data have identified two separate isolated aquifer systems on the East Mountain property; 

the first is localized perched water tables in the North Horn and the Price River formations, 

and the second is a combination of localized perched water tables in the Blackhawk 

Formation and the Star Point Sandstone which exhibits some limited potential as a regional 

aquifer.  Stratigraphy is the main controlling factor restricting groundwater movement and 

development of regional and perched aquifer systems within the East Mountain property.  

The following is a description of the various formations and how they influence the 

groundwater systems.  The description is in descending order, which parallels the general 

groundwater flow (refer to Figure MFHF-3). 

Flagstaff Limestone 
This formation displays a strong joint pattern which permits good groundwater 

movement both vertically and horizontally through the formation.  Exposures of 

the Flagstaff Limestone is are limited to a narrow north-south trending ridge located 

in the western half of the Mill Fork permit Area. 

 

a. North Horn Formation 
This formation is comprised of a variety of rock types which range from 

highly calcareous sandstone to mudstone.  Its permeability is variable. 

 

Lenticular sandstone channels are oftentimes present in the upper and lower 

portions of the formation.  Water which percolates down fractures from the 

overlying Flagstaff Limestone works its way into the sandstones, forming 

the perched water tables.  The actual lateral extent, or correlation, between 

the perched water tables has not been identified; and it is not practical to do 

so because the tables are limited in extent and variable in stratigraphic 

location.  Many springs have been identified where the sandstone channels 

intersect the land surface. 

 

The lower two thirds (upper Cretaceous in age) of the formation is generally 

highly bentonitic mudstone which is impermeable.  It is likely that this 

material is acting as an aquiclude, preventing adequate recharge from 

reaching the Upper Price River Formation or Castlegate Sandstone below 

(bentonitic mudstone will be discussed in detail in the PHC.)  The 

mudstones present swell when they come in contact with water.  Therefore, 

vertical migration of water along fractures through this material is limited 

because the fractures are sealed by the swelling clays. 
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The depth of the aquifers in the North Horn Formation is variable due to the 

rugged topography.  The localized perched water tables may either 

intersect the surface of the ground or be covered by as much as 1,000 feet 

of overburden.  They are located at least 1,400 feet above the coal seam to 

be mined.  Communication of water between the perched aquifers in the 

North Horn Formation and the water flowing into the mine is limited in 

quantity and occurs very slowly.  The monitoring of the numerous springs 

located on East Mountain gives PacifiCorp the ability to assess any effects 

that mining might have on the North Horn Formation perched aquifers. 

 

With the data available it is not possible to compile a piezometric map of 

the waterbearing strata in the North Horn Formation because the channels 

are discontinuous and not interconnected. 

 

b. Upper Price River Formation 
The Upper Price River Formation is comprised predominantly of sandstone 

but commonly contains mudstone beds between the point bar deposits.  It 

is generally devoid of water because it lacks adequate recharge. 

 

c. Castlegate Sandstone 
The formation is thought to be fairly permeable but, where it has been 

intersected by drill holes, has never been found to be water saturated.  It is 

often dry or slightly damp in some zones.  It is devoid of significant water 

because it lacks adequate recharge. 

 

d. Blackhawk Formation 
The Blackhawk Formation contains only perched or limited aquifers which 

exist within the strata overlying the coal seams and the upper portion of the 

Star Point Sandstone Formation.  The perched aquifers exist as fluvial 

channels (ancient river systems) which overlie and scour into the underlying 

strata (refer to Volume 9 Hydrologic Section Maps HM2 and HM3 for 

examples of mapped channels systems within the adjacent Cottonwood and 

Deer Creek mines).  Channel systems were part of a deltaic depositional 

setting active during and after the coal forming peat accumulation.  The 

largest influx of water encountered during the mining process occurs 

beneath the fluvial channels.  The sandstone channels are mainly 

composed of a fine to medium grained sand with similar characteristics to 

the Star Point Sandstone Formation.  The semi-permeable and porous 

nature of the channels allows an effective route for water transport.  Other 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 10 

constituents of the Blackhawk Formation (i.e., non-permeable mudstone, 

carbonaceous mudstone, coal seams, and inter-bedded mudstones/siltstones 

and sandstones) generally act as aquicludes which impede vertical 

groundwater flow to the lower stratigraphic units.  In areas other than 

where faulting and fracturing have created secondary permeability, the 

migration of water from the perched aquifers-sandstone channel systems of 

the Blackhawk Formation to the Star Point Sandstone Formation is limited.  

Extensive mining in the Cottonwood/Wilberg complex, which produces 

coal from the Hiawatha seam, is stratigraphically located directly on top of 

the upper member of the Star Point Formation Sandstone.  Only minor 

quantities of groundwater have been produced from the Star Point 

Sandstone Formation.  The coal seams of the Blackhawk Formation are 

effective in impeding vertical groundwater movement.  In many areas in 

the adjacent mines where roof coal was left in place because of abundant 

thickness or as an additional effort to support the immediate roof, 

production of groundwater occurred only when roof support was installed 

or when a roof failure occurred exposing the overlying sandstone channel 

systems.  Listed below are hydrologic characteristics of individual rock 

types reported by the USGS, Open File 84067. 

 

Lithology:  Sh, shale;  Slt, siltstone; Ss, sandstone;  f, fine grained; m, medium grained. 

Hydraulic Conductivity:  I, impermeable to water even at pressures of 5,000 pounds per square inch (psi). 

 Hydraulic Conductivity           

(feet per day) 

Geologic Unit Lithology 
Depth below 

land surface 
Porosity % Horizontal Vertical 

Blackhawk 

Formation 

 

Ss, f 1,521 14 1.5x10-2 3.7x10-3 

Slt 1,545 3 9.3x10-8 1.2x10-7 

Sh 1,786 2 I I 

Ss, f 1,792 14 1.1x10-2 3.9x10-3 

Sh 2,170 4 1.1x10-8 --- 

Slt 2,265 2 2.0x10-7 2.2x10-6 

Star Point 

Sandstone 

Ss, m 2,466 17 3.1x10-2 1.1x10-2 

Ss, 2,493 11 1.5x10-2 6.6x10-3 

 

In the adjacent Cottonwood and Deer Creek mines, the majority of the water 

flowing into the mines comes from within the limited fluvial channel 

aquifers; however, water is also transmitted into the mine workings by way 

of faults, joints or fractures, and in-mine drill holes.  Historical monitoring 

locations in the Deer Creek Mine are shown on Map HM2, in the 

Wilberg/Cottonwood Mine on Map HM3 (refer to Volume 9 Hydrologic 

Section).  Many locations within the mines have been monitored in the 

past, but a limited number of accessible long term water monitoring 
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locations now exists because most water-producing areas of the mines are 

dewatered and stop flowing shortly after initial mining in the area. 

 

In several locations in the Deer Creek and Wilberg/Cottonwood mines, such 

as retreated longwall panels, water is being produced but cannot be 

measured because the workings are inaccessible.  The water entering these 

areas flows into numerous low areas in the mine which act as temporary 

sumps.  The water is then pumped to the main sump located near the mine 

portal.  Because the pumping system in the mine is ever changing (i.e., 

portable pumps being moved to various locations within the mine as the 

need arises), it is not possible to collect meaningful data from specific areas 

of the mine that can be compared with data collected from years or even 

months past. 

 

Based on data from the adjacent mines, several observations have been 

made concerning the Blackhawk water-bearing strata.  The sandstone, 

which is semi-permeable and porous, affords an effective route of water 

transport; while relatively impervious shale in the Blackhawk Formation 

prevents significant downward movement of the percolating water.  Of the 

water-producing areas, those closest to the active mining face exhibit the 

greatest flows.  As mining advances the area adjacent to the active face 

continues to be excessively wet, and previously mined wet areas experience 

a decrease in flow.  It appears that the water source is being dewatered 

since mined out areas of the mine do not continue to produce water 

indefinitely.  The water source must be either of limited extent, e.g., a 

perched aquifer, or have a limited recharge capacity. In an attempt to 

quantitatively evaluate saturated sandstone channels, a dripping channel in 

the 6th West area of the Deer Creek Mine was investigated (site 6W X 20; 

Figure 10, refer to Mayo & Associates report, Volume 9 Hydrologic 

Section: Hydrologic Support Information No. 11).  The channel, located 

near a minor fault with very limited displacement, has the dimensions of 

>2,000 feet in length, 150 feet in width and a maximum thickness of 25 feet.  

An array of uphole monitoring wells was installed across the width of the 

channel.  The wells were 15 to 25 feet deep and were open along their 

entire depth.  Each well was equipped with a shutoff valve and pressure 

gauge.  The idea was to conduct a pump test by letting selected wells 

gravity drain and simultaneously measuring pressure change in nearby 

wells.  Because a maximum of about 2 psi was recorded in the well (i.e. (5 

feet of water) we were unable to conduct the test.  What the well did 
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demonstrate was that the sandstone channel was not fully saturated and it 

was a perched, unconfined groundwater system. 

 

Although much of the water transfer within the Blackhawk Formation is 

through fractures or faults, data indicate that recharge to the Blackhawk is 

limited because of the above confining formations and many of the fractures 

become sealed by swelling bentonitic clays which stop or limit the water 

transfer, confirmation of which exists along the numerous faults and 

fractures over the area.  A measurable flow of water along a fault existed 

at only one location in the Wilberg/Cottonwood Mine - along the Pleasant 

Valley Fault in Main West, Wilberg.  This location produced an estimated 

average flow of 5 gpm from the time it was encountered to 1980 when the 

flow stopped.  The fractures sealed readily because of the ability of the 

shaley layers to swell and decompose to form an impervious clay, 

preventing significant downward percolation, collection, or conveyance of 

water along faults in the Blackhawk Formation.   

 

Significant quantities of groundwater were also encountered in the Deer 

Creek Mine, 4th South area, where development entries intersected 

fractures/faults associated with the Roans Canyon Fault system.  As with 

other areas where groundwater has been intercepted, the flow from the 

4th South/2nd Right area has decreased rapidly, from approximately 2000 

gpm in March 1990 to approximately 120 gpm in December 1990.  

Exploratory drilling was utilized in the development entries to locate and 

map the extent of the water producing fracture.  The water producing zone 

was isolated utilizing an inflatable packer and a pressure gauge was installed 

to monitor the head differential.  Pressure readings recorded were similar 

to those of Roans Canyon Fault crossing at 3rd North, with readings varying 

from 80-90 pounds per inch.  This calculates out to approximately 200 feet 

of head.  The amount of overburden in the area where the water producing 

fracture was encountered is approximately 1800-2000 feet.  In reviewing 

the dewatering curve and the initial head differential, groundwater produced 

from the interception of the water producing fracture was a function of 

storage and recharge to the fault is limited.  To monitor the potential impact 

of mine dewatering, PacifiCorp installed a series of wells in both the Deer 

Creek and Cottonwood/Wilberg mines (refer to Volume 9 Hydrologic 

Section Maps HM-2 and HM-3).  These wells were incorporated in the 

hydrologic monitoring program in 1989.  Well development information 

was detailed in the 1989 Annual Hydrologic Monitoring Report and in 

Volume 9 - Hydrologic Support Information).  Only the wells in the Deer 
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Creek Mine along the axis of the Straight Canyon Syncline revealed a 

change which could possibly be related to mine dewatering.  In addition to 

the in-mine monitoring PacifiCorp installed a series of surface wells to 

monitor the potential impacts in Cottonwood Canyon located to the south 

of Mill Fork and in Rilda Canyon located to the east of Mill Fork.  To 

evaluate the effects on the surface springs and surface drainage systems 

PacifiCorp maintains an extensive monitoring program.  Data collected 

will be reported annually in the Hydrologic Monitoring reports. 

 

Long-term water producing areas do exist within the current mine workings.  

Four types of occurrences have been recognized and will be monitored by 

the applicant (refer to Volume 9 Hydrologic Section: Figure HF4) and 

include 1) structural rolls with overlying fluvial channels, 2) Pleasant 

Valley and Roans Canyon Fault systems, 3) fractures and joints 

(lineaments), and 4) surface and in-mine drill holes. 

 

e. Star Point Sandstone 
The Star Point Sandstone overlies and inter-tongues with the Masuk Shale.  

The formation is approximately 350 to 400 feet in thickness and consists of 

at least three upward coarsening sandstone units.  Mudstone units of the 

Masuk Shale are present above the lower two sandstone members of the 

Star Point Sandstone due to the inter-fingering nature of the contact between 

the two units. 

 

The Star Point Sandstone, which immediately underlies the Hiawatha Coal 

Seam, exhibits some characteristics of an aquifer but experiences little 

recharge.  Studies conducted by the USGS indicate that the Star Point 

Sandstone is of low permeability, thus limiting its usefulness as a water-

producing aquifer.  Most of the water discharge from the Star Point 

Sandstone is where it has been intersected by the major canyons in the 

plateau or where faulting has caused secondary permeability.  This, plus 

the fact that the Star Point Sandstone is only slightly to moderately 

permeable, allows only limited flow of groundwater through the formation. 

Drill holes completed in the Deer Creek, Wilberg/Cottonwood and Genwal 

mines have defined the piezometric gradient in the lower Blackhawk/Star 

Point Sandstone system in isolated areas and confirmed the groundwater 

flow conforms with the topographic relief and structural features, i.e., 

regional dip, Straight Canyon Syncline, and regional faulting (refer to 

Volume 9, figures HF-5A and HF-5B for gradient information related to 

Deer Creek and Wilberg/Cottonwood mines and figure MFHF-6 for 
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potentiometric gradient data for the Spring Canyon Member of the Star 

Point Sandstone for the Mill Fork Area). 

 

The overall pattern of groundwater flow and surface water-groundwater 

interactions in the Mill Fork permit Area and adjacent areas can be 

described by a fairly simple conceptual model involving both active and 

inactive groundwater flow regimes (Mayo and Morris, 2000 Appendix B).  

The model is illustrated in Appendix B Figure 27.  Inactive zone 

groundwater systems contain old groundwater (i.e. 2,000 to 19,000 

radiocarbon years, Appendix B Table 5), have very limited hydraulic 

communication with the surface and with other active groundwater flow 

systems, and are not influenced by either annual recharge events or short 

term climatic variability as evidenced by the decline in roof drip rates 

(Appendix B Figure 15) and lack of fluctuations of in-mine monitoring 

wells.   

 

Solute chemistry in the Spring Canyon Member is not uniform beneath 

existing mines suggesting that there is a partitioning of groundwater 

systems in the member (refer to Appendix B - Mill Fork Hydrologic 

Investigation).  This condition is likely the result of inter-bedded lower-

permeability layers in the Star Point Sandstone which partition individual 

sandstone bodies.  These findings are substantiated by monitoring well 

data from 6 wells in the Trail and East Mountain areas (Appendix B Section 

7.3) and are significant in that they strongly suggest that the Spring Canyon 

Member does not act as a single regionally continuous aquifer, but rather it 

supports a series of smaller, discrete groundwater systems. 

 

Water in most of the Blackhawk/Star Point aquifer is confined under 

pressure between shale and siltstone beds within the aquifer (USGS, Lines, 

Open File Report 84067).  Water is released from storage from confined 

aquifers mainly by compression of the sandstones and less permeable, 

confining beds as pressure in the aquifer declines.  The quantity of water 

that can be released from storage is dependent on the storage coefficient, 

which is about 1x10-6 per foot of thickness for most confined aquifers 

(USGS Lines, Open File Report 84067).  Data collected by PacifiCorp on 

the Roans Canyon Fault System in 1988, 3rd North fault crossing, 

confirmed the USGS storage coefficient estimations, with values ranging 

from 1.6x10-4 to 7.0x10-6.  Transmissivity values computed for pump tests 

conducted by the USGS on Trail Mountain on nonfully semi-penetrating 

wells in the Blackhawk/Star Point aquifer ranged from 0.7 to 100 ft2 /day 
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with a majority of the two results ranging from 1 to 10 ft2 /day.  The 

computed transmissivity of 100 ft2 /day was greater than the laboratory data 

(listed early in this section) and was believed to be due to secondary 

permeability in the form of fractures.  Transmissivity results ranging from 

0.7 to 10 ft2 /day are indicative of the low permeability rock in most of the 

Cretaceous and Tertiary strata within the Wasatch Plateau. 

 

f. Structural Hydrologic Features 
Several important structural features, the Straight Canyon Syncline, Flat 

Canyon Anticline and Huntington Anticline, the Roans Canyon Fault 

Graben, Mill Fork Fault Graben, Left Fork Fault Graben, Pleasant Valley 

Fault, and the Deer Creek Fault, have been identified adjacent to and within 

the Mill Fork permit Area (refer to Hydrologic Map MFS1830D). 

 

Folding: 

Strata in the Mill Fork area are gently folded in two broad structural 

features.  The Flat Canyon Anticline crosses the southeastern portion of the 

permit lease area (refer to Hydrologic Map MFS1830D).  This anticline 

trends southwest to northeast, and plunges to the southwest.  Dips in the 

anticline range from two to six degrees with the south limb dipping the 

steepest. 

 

To the north, the north limb of the Flat Canyon Anticline becomes the south 

limb of the Crandall Canyon Syncline, a flat-bottomed syncline.  This 

syncline also trends southwest to northeast.  Dips on the northwest side are 

much steeper than on the southeast side.   

 

Faulting: 

The only known fault within the Mill Fork permit Area is the Joes Valley 

Fault, which forms the western limit of the coal reserves in this permit area.  

The Joes Valley Fault is the largest and most prominent of several north 

south trending fault zones within the Wasatch Plateau coal field.  

Displacement of the fault is approximately 1,500 feet, downthrown on the 

western side.  The fault creates a continuous north-south escarpment on the 

east side of Joes Valley.  Several side canyons are cut into this escarpment 

on the western side of the permit lease area, all of which drain into Joes 

Valley.  The fault zone itself is not visible along this escarpment, but the 

fault has been intercepted underground in the Genwal Mine to the north.  

Where the fault has been intercepted in the Genwal mine workings, a drag 
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fold is present, indicated by a gentle downward folding of the strata along 

the fault zone, extending for a few hundred feet to the east of the fault. 

 

The nearest known faulting outside of the permit lease area is the Mill Fork 

fault graben.   The Mill Fork fault graben passes to the southeast of the 

permit lease area (refer to Hydrologic Map MFS1830D).  This fault graben 

was crossed in ARCO's Huntington Canyon #4 Mine in Mill Fork Canyon 

and has a displacement of about twenty five (25) feet on the each side.  The 

trend of this fault zone is approximately N 40o E.  Based on projections 

from maps of #4 Mine, this graben should pass by the southeast corner of 

the permit lease area, between the Mill Fork lease and the existing Deer 

Creek Mine.  Where it crosses the northern end of East Mountain, the fault 

has been mapped to have a displacement of thirty (30) feet down on the 

northwest side.  Deer Creek mine workings have not intercepted this fault 

zone and exploration drilling in the right fork of Rilda canyon does not show 

any displacement, indicating that the displacement of the fault zone is too 

small to measure with exploration drilling, or that it has disappeared in this 

area.  This fault zone does not appear in any surface outcrops. 

 

g. Alluvial Aquifers 
Utah Regulations require that the presence of alluvial valley floors in or 

adjacent to the mine project area be identified.  The regulations define an 

alluvial valley floor as "unconsolidated stream laden deposits holding 

streams with water availability sufficient for sub-irrigation or flood 

irrigation agricultural activities but does not include upland areas which are 

generally overlain by a thin veneer of colluvial deposits composed chiefly 

of debris from sheet erosion, deposits formed by un-concentrated runoff or 

slope wash together with talus, or other mass movement accumulations, and 

windblown deposits."  The alluvial valley floor is therefore determined to 

exist if: 

 

1. Unconsolidated stream-laid deposits holding streams are present, 

and, 

2. There is sufficient water to support agricultural activities as 

evidenced by: 

a. The existence of flood irrigation in the area in question or its 

historical use; 

b. The capability of an area to be flood irrigated, based on stream 

flow, water yield, soils, water quality, topography, and regional 

practices; or 
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c. Sub-irrigation of the lands in question, derived from the 

groundwater system of the valley floor. 

 

Scope:  The purpose of this section of the report is to examine the potential 

existence of alluvial valley floors in and adjacent to the areas to be affected 

by surface operations associated with the permit areas.  It is divided into 

three parts.  First, a general description of the surface operations and site 

disturbances associated with the permit areas is presented.  Next, 

discussions of the characteristics of geomorphology and irrigation are 

presented.  Finally, the conclusions of the alluvial valley floor 

determination are summarized. 

 

Site Description:  Surface facilities associated with the permit area will 

consist of the portal area and associated facilities for Deer Creek Mine. 

 

The climate of the general area is semi-arid to arid and continental.  Daily 

minimum temperatures recorded at the East Mountain weather station in 

winter range from the average low of -6.3o F to the maximum record low of 

-15.2o F, and daily maximum temperatures in summer range from the 

average high of 84.7o F to the maximum record high of 89.3o F. 

 

Temperatures in the region tend to be inversely related to elevation.  

Average annual precipitation recorded for a 20 year period (1981-00) at the 

East Mountain weather station averaged 13.59 inches.  Approximately fifty 

percent of the annual precipitation falls during the winter as snow with most 

of the remainder coming as summer thunderstorms. 

 

Alluvial Valley Floor Characteristics:  In this section of the report the 

various criteria for determining the existence of an alluvial valley floor are 

examined in relation to the overall permit Mill Fork and adjacent areas. 

 

Geomorphic Criteria:   Alluvial deposits in and adjacent to the mine permit 

Mill Fork Area have been mapped and reported in Doelling's "Wasatch 

Plateau Coal Fields, 1972."  The report indicated that alluvia in the area are 

found solely along Huntington Creek below the Rilda Canyon confluence 

in the Huntington drainage system, in the Cottonwood drainage system 

along lower Cottonwood Creek and at the mouth of the North Fork of 

Cottonwood Creek, and in the Joe's Valley drainage. 
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Flood Irrigation:  Flood irrigation near the project area is currently (and has 

historically been) confined to the alluvial areas of Huntington Creek 

approximately one mile below the confluence of Deer Creek and 

Huntington Creek.  In the Cottonwood drainage system flood irrigation is 

currently, and historically, confined to the alluvial areas of lower 

Cottonwood Creek.  No flood irrigation has historically been practiced on 

the narrow alluvium land upstream in the canyons opening to lower 

Cottonwood and Huntington Canyon creeks.  The historic lack of flood 

irrigation in these steep, narrow canyons suggests that such activities are 

not feasible in the region.  In addition, the topography is very steep and 

consequently not conducive to agricultural activities. 

 

Water quality of Cottonwood and Huntington creeks is good.  A detailed 

review of the surface water quality has been presented previously in this 

report and is updated each year in the annual Hydrologic Monitoring 

Report. 

 

Sub-irrigation:  Some sub-irrigation of vegetation does occur on the 

alluvial valley floors.  The sub-irrigated species (mainly cottonwoods and 

willows) are found along the channels of Cottonwood Creek and in the Joes 

Valley drainage above the reservoir and along the channels of Rilda Canyon 

and Huntington Creek.  This suggests that sub-irrigation is confined to the 

channel areas where the water table is near the surface. 

 

Alluvial Valley Floor Identification:  Based on the foregoing analysis, the 

narrow canyons associated with the permit Mill Fork Area cannot be 

considered to have an alluvial valley floor due to insufficient alluvium and 

the very limited area for supporting an agriculturally useful crop.  The 

valley floor of Huntington Creek below the confluence with Deer Creek, 

however, can be classified as an alluvial valley floor due to the presence of 

both flood irrigation and limited sub-irrigation on the alluvium. 

 

Potential Impacts of Alluvial Valley Floors:  Very little potential exists for 

the mine operations to impact the Cottonwood and Huntington Creek 

alluvial valley floor due to the location of the operations in comparison to 

the alluvial deposits.  All surface disturbances in the portal area will be 

protected by sediment control facilities and have been designed and 

constructed according to R645 standards in an environmentally sound 

manner. 
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The hydrologic monitoring program will help determine the actual impact 

of surface activities and aid in selecting mitigating measures, if necessary; 

however, it is believed that the overall permit lease area and associated 

activities will have no significant hydrologic impacts on the alluvial valley 

floor along Cottonwood and Huntington creeks.  Details concerning the 

monitoring program are outlined in section R645-301-731. 

 

4. Springs and Seeps 
Prior to coal leasing, lands administrated by the United States Forest Service require 

sufficient environmental baseline data to be analyzed during the National Environmental 

Protection Act (NEPA) analysis process.  In preparation for coal leasing through the lease-

by-application process, Genwal Resources conducted baseline spring and seep surveys 

from 1994-1996 (northern portions of the lease were surveyed in 1989-90).  Data collected 

by Genwal Resources was determined by the Forest Service to meet the requirements of 

the Data Adequacy Standards (refer to Appendix C).  Information submitted to the Forest 

Service included: location, flow and quality (data indicates general trends, date of 

collection generalized and quality limited to field data).  With PacifiCorp’s acquisition of 

the Mill Fork State Coal Lease (reverted to the BLM on August 1, 2011 and designated as 

federal lease UTU-88554), a complete re-evaluation of groundwater resources was initiated 

in 2000 and continued through 2002.  Evaluation of the data revealed similar geologic 

occurrences to the southern portion of East Mountain, (majority of the groundwater 

resources discharge from the North Horn Formation in a down-dip configuration), which 

has been monitored by PacifiCorp for more than twenty thirty years.  The water 

reconnaissance program of the Mill Fork Area was initiated with an aerial survey via 

helicopter.  During the reconnaissance survey, previous baseline survey data was 

evaluated for field location accuracy. Based upon initial observations, PacifiCorp 

commenced a field program in 2000 to completely map, field mark and photograph each 

groundwater source.  Previous baseline studies were utilized as a guide of potential 

groundwater resources.  The entire area of the Mill Fork State Lease/UTU-84285 Area 

(including leases UTU-88554 and UTU-84285) and adjacent area was traversed.  During 

the field reconnaissance process, when water resources were encountered, they were 

tracked to the source.  At the sources, the sites were located utilizing GPS surveying 

techniques (GPS - equipment: Trimble Asset Surveyor, differentially corrected, horizontal 

accuracy sub-meter), digitally photographed, field marked with a brass tag and 

measurements were taken of flow and temperature (refer to Appendix C).  PacifiCorp 

retained identification system established during the previous surveys, except for the Joes 

Valley area and Mill Fork Ridge.  In these two areas, several springs were labeled with 

multiple tags of different numbers and separate springs were labeled the same 

identification.  In addition to the field measurements, PacifiCorp collected baseline water 

quality samples.  Not all sites were sampled, collection of water quality samples were 
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restricted to sites where representative samples could be obtained.  At selected sites, 

springs were also sampled for isotopic data.  These sites were selected based on 

geographic location, geologic formation, and occurrence (refer to Appendix C). 

 

During the 2000-2002 baseline evaluation, a total of 198 springs were identified within and 

adjacent to the permit Mill Fork Area.  Each spring site on East Mountain has been studied 

to determine the geologic circumstances that cause the springs to occur.  The mode of 

occurrence for each spring has been tabulated on the "Springs Geologic Conditions 

Inventory" sheets located in the compact disk in the Appendix C.  The springs on East 

Mountain originate in several different ways (see Table MFHT-1 and Mill Fork Spring 

Hydrologic Map MFS18310D); however, many springs share the same mode of occurrence 

and, in some cases, are related. 

 

The most frequent occurrences of springs are those located about 150 to 350 feet below the 

top of the North Horn Formation (refer to Figure MFHF-4).  Field observations along with 

drill hole data show a predominance of fluvial siltstone and sandstone at that stratigraphic 

interval.  These sedimentary rocks represent many isolated fluvial systems which are 

water-bearing.  The springs are formed where the fluvial channels intersect the land 

surface.  Because the fluvial channels within this zone are generally not interconnected, 

the springs are not interrelated but share the same mode of occurrence. 

 

Numerous springs located in the lower portion of the North Horn Formation occur when 

water flowing through fluvial sandstones which are underlain by a thin zone of impervious 

mudstone at the base of the North Horn Formation intersects the land surface.  Field 

observations along with drill hole data indicate that impervious mudstone units occur at 

the upper and lower portion of the North Horn Formation.  Even though these individual 

mudstone layers are discontinuous, the occurrence of this type of strata exists throughout 

the East Mountain Property.  The springs related to this mode of occurrence are not 

generally interrelated because they are fed by waters flowing through isolated fluvial 

channel sandstones and siltstones. 

 

Numerous springs are located along and within the Joes Valley Graben.  Generally, the 

springs are located within the North Horn Formation (Bald Mountain Ridge located west 

of the permit Mill Fork Area) along the fault zone and the alluvial valley deposits.  Many 

of the largest springs surveyed for the Mill Fork permit Area are located along this fault 

system west of the Mill Fork permit Area.  The springs located along this fault zone are 

generally interrelated. 
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A few springs are located within both the Flagstaff and Price River formations; however, 

their occurrence is insignificant in comparison to springs located in the North Horn 

Formation. 

 

Generally springs with discharges exceeding 50 gpm are associated with faulting where 

permeability has been increased by fracturing (example: Bald Ridge area).  The discharge 

of the springs varies directly with the amount of precipitation and also varies seasonally.  

Discharge is greatest during the snow melt period, normally from late April through the 

month of June.  Following periods of groundwater recharge the discharge recedes fairly 

rapidly at first, then gradually, indicating a double porosity effect.  At the end of the water 

year, the remaining discharge is only twenty to thirty percent (20-30%) of the peak 

discharge (refer to Tables MFHT-3 and -4 for historical data for the southern portion of 

East Mountain compared to the Mill Fork Area.  Seasonal flow variation collected for the 

Mill Fork permit Area compares directly to the data collected for the southern portion of 

East Mountain and data collected by Genwal resources to the north.  Table MFHT-4 

compares the data collected from the southern portion of East Mountain to the Mill Fork 

Area. 
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The following table provides a breakdown of spring locations by geologic formation and 

surface drainage: 

MILL FORK PERMIT AREA (Energy West 2000-2002 Surveys) 
SPRINGS by GEOLOGIC FORMATION and SURFACE DRAINAGE 

Drainage 

System 

Geologic Formation 

Alluvium Flagstaff 
North 

Horn 

Upper 

Price River 

Castle 

Gate 
Blackhawk 

Huntington Drainage 

Crandall Canyon 0 0 0 7 1 0 

Mill Fork Canyon 0 0 44 10  1 5 

Right Fork of 

Rilda Canyon 

0 1 39 1 0 0 

Cottonwood Drainage 

Un-Named 

Drainages 

of Joes Valley 

35  29 19 6 0 

Total Number of Springs = 198 

 

5. Groundwater Quality 
Groundwater chemical quality is very good in strata above the Mancos Shale.  The USGS 

reported a range in dissolved solids from 50 to 750 mg/l for samples from 140 springs in 

the region issuing from the Star Point Sandstone Formation and overlying formations 

(Danielson et al., 1981).  During the Energy West 2000 - 2002 seep and spring surveys, a 

total of one hundred twenty-nine (129) samples were collected with a range of dissolved 

solids from 207 to 390 mg/l (refer to Appendix C).  Danielson et al. (1981) identified the 

regional trends of decreasing water quality from north to south and west to east across the 

Wasatch Plateau.  Waters percolating through the underlying Mancos Shale quickly 

deteriorate, with total dissolved solids concentrations frequently exceeding 3000 mg/l. 

 

Additional studies by PacifiCorp have confirmed the primary findings of the USGS 

concerning regional trends in quality.  Originally, decreasing quality from north to south 

was believed to depict the groundwater flow direction, and the quality decreased as a 

function of the time it traveled through the strata. Although the time travel component is 

probably an important factor, in 1985 a surface exploration program identified the 

existence of an area of residual heat from an ancient burn on the outcrop throughout the 

southern extreme of East Mountain.  The high temperature was also explored within the 

mine and a portion of reserves were lost because of the situation.  It is now theorized that 

the high temperature water dissolved the mineral constituents of the formations, thereby 

altering the water chemistry.  The quality also decreases vertically downward because of 

the influence of marine sediments along with the trend of decreasing quality from north to 

south. 
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An examination of Figure MFHF-5 indicates that a relationship exists between elevation 

and the total dissolved solids concentration of the springs.  The data indicate that 

concentrations of dissolved materials increase with diminishing elevation for both surface 

streams and springs.  The change in quality is a function of the differences in the chemical 

character of geologic formations which outcrop at different elevations. 

 

To more closely identify springs which are related, water samples are analyzed to 

determine the percentage of cations and anions in solution.  These percentages have been 

graphically represented as cation-anion diagrams (refer to Appendix B, Table 2, Figure 22 

and Appendix C: Water Quality tab).  The purpose of the diagrams is to identify groups 

of related springs by water chemistry.  The diagrams clearly show the similarity of water 

quality of springs originating in the same geologic formation.  Historical data from 

PacifiCorp’s on-going East Mountain Hydrologic Program has demonstrated is that, even 

though the quality varies slightly from individual sites as well as from different formations, 

seasonal variations do not exist (refer to Annual Hydrologic Reports for yearly 

comparisons and Volume 9 Hydrologic Section Hydrologic Support Information No. 11, 

page 36: paired t-test analysis).  Along with the data referenced above, Table MFHT-5 

compares the seasonal water quality data collected during 2000-2001 field seasons for the 

Mill Fork Area.  Data collected in 2000-2001 confirms the trends historical in data 

collected for southern East Mountain, i.e., despite the seasonal variability in discharge 

rates, the solute concentrations of active region ground waters do not exhibit significant 

seasonal variability (refer to Appendix C: Water Quality tab and Table MFHT-5). 

 

PacifiCorp began in-mine quality monitoring in 1977 (Cottonwood/Wilberg and Deer 

Creek mines).  With the collection of numerous samples throughout the extent of the mine 

workings, the quality has remained relatively constant (see Volume 9 Hydrologic Section 

Maps HM2 and HM3).  As with the springs the quality varies from individual sites, but 

quality from the individual sites remains constant versus time (see Volume 9 Hydrologic 

Section Figure HF8). 

 

The predominant dissolved chemical constituents of the groundwater from both surface 

springs and samples collected in the mine are calcium, bicarbonate, magnesium, and 

sulfate.  Concentrations of magnesium are normally about one-half the concentration of 

calcium.  Sulfate concentrations are typically higher in water from springs issuing from 

the Star Point Sandstone-Blackhawk aquifer zone or confined aquifers intersected by mine 

workings.  As mentioned earlier, water quality degrades from the north to the south and 

also vertically. 
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PacifiCorp contracted Mayo & Associates in 1996 to conduct comprehensive study to 

characterize the hydrology and hydrogeology of the East and Trail Mmountains (refer to 

Volume 9 - Hydrologic Support Information No.11).  The hydrogeology of the PacifiCorp 

leases were evaluated by analyzing: 1) solute and isotopic composition of surface and 

ground waters, 2) surface and groundwater discharge data, 3) piezometric data, and 4) 

geologic information.  The following lists the key points and conclusions from the 1996 

study: 

 

Conclusions from the 1996 Mayo & Associates Hydrologic Investigation 

1. The δ2H and δ18O compositions demonstrate that all ground waters are of meteoric 

origin (i.e. snow and rain). 

2. Active and inactive groundwater regimes occur in the mine lease area.  

3. The active regime includes alluvial groundwater, groundwater in the Flagstaff 

Formation, and all near surface exposures of the other bedrock formations except, 

perhaps, the Mancos Shale.  The near surface extends about 500 to 1,000 feet into 

cliff faces.  Ground waters in the active regime contain abundant 3H and 

anthropogenic 14C. 

4. Comparison of long-term discharge hydrographs with precipitation records 

demonstrates that active regime ground waters: 1) are in direct hydraulic 

communication with the surface, 2) are recharged by modern precipitation, and 3) 

have large fluctuations in spring discharge rates which can be attributed to seasonal 

and climatic variability.  High-flow/low-flow discharge rates vary as greatly as 

600 gpm to nearly dry; however, most high flow rates are less than 50 gpm. 

5. Despite the seasonal variability in discharge rates, the solute concentrations of 

active region ground waters do not exhibit significant seasonal variability. 

6. The inactive regime includes groundwater in sandstone channels in the North Horn, 

Price River, and Blackhawk Formations which are not in direct hydraulic 

communication with the surface (i.e. greater than about 500 to 1,000 feet from cliff 

faces).  Mine workings are largely part of the inactive regime. The sandstone 

channels are vertically and horizontally isolated from each other and when 

encountered in mine workings are usually drained quickly.  Coal seams are 

hydraulic barriers to groundwater flow.  The blanket sands of the Star Point 

Sandstone are also largely in the inactive zone.  Except where exposed near cliff 

faces, faults encountered in mine workings are part of the inactive regime.  Except 

near cliff faces, faults are not conduits for vertical hydraulic communication 

between otherwise hydraulically isolated pockets of groundwater. 

7. Inactive region groundwater systems contain old groundwater (i.e. 2,000 to 12,000 

years), and are not influenced by annual recharge events or short term climatic 

variability. 
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8. In-mine inactive regime ground waters occur in nearly stagnant, isolated zones 

which have extremely limited hydraulic communication with other inactive regime 

ground waters in the vicinity of mine workings and with near-surface active regime 

ground waters as evidenced by the following: 

 

a) Ground waters discharging into mine openings have 14C ages ranging from 

2,000 to 12,000 years 

b) Roof drip rates rapidly decline when water is encountered in the mine 

indicating that the saturated zone above the coal seam is not hydraulically 

continuous and has a limited vertical and horizontal extent. 

c) Unsaturated conditions have been identified in boreholes drilled vertically 

into sandstone channels located above coal seams.  

 

9. The fact that inactive region ground waters encountered in mine openings do not 

have an infinite age means that, at some time, there has been some hydraulic 

communication with the surface.  This communication is extremely limited as 

illustrated by calculated steady state recharge-discharge rates of faults and 

sandstone channels in the inactive zone which range from 0.001 to 1.23 gpm. 

10. Groundwater in the Star Point Sandstone is part of the inactive regime as evidenced 

by the 6,000 year 14C age of the sample from well TM-3.  In the down dip direction 

along the axis of the Straight Canyon Syncline, potentiometric pressures in the 

Spring Canyon member results in upwelling of groundwater into Hiawatha seam 

mine openings.  Such upwelling may locally reduce the pressure in the Spring 

Canyon member. 

11. Aerially extensive groundwater regimes in the lower Blackhawk Formation and 

Star Point Sandstone do not exist within the lease area. Therefore, it is not 

meaningful to create piezometric surface maps of these systems. 

12. Stream flow is dependent on snow melt, precipitation and thunderstorm activity.  

There is no apparent hydraulic communication between stream flow and 

groundwater encountered in mine openings. 

13. The groundwater discharging into the Rilda Canyon alluvial collection system is of 

modern origin and is closely tied to seasonal recharge.  This is evidenced by its 

modern radiocarbon and 3H contents and by the discharge hydrographs.  The 

alluvial groundwater is not related to the groundwater encountered in the mines. 

14. The groundwater discharging in Cottonwood Canyon near Cottonwood Spring and 

Roans Spring discharges from glacial deposits and is of modern origin.  The 

radiocarbon and 3H contents of this water indicate a modern origin.  The water in 

the shallow glacial deposits is not related to the groundwater encountered in the 

mines. 
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In addition to the study conducted in 1996, Mayo & Associates were retained in 2000 to 

investigate hydrologic resources of the Mill Fork permit Area and adjacent areas.  The 

purpose of this investigation is to 1) characterize the groundwater and surface water 

systems in the Mill Fork permit Area, and 2) determine the probable hydrologic 

consequences of underground coal mining to surface waters and ground waters within the 

Mill Fork permit Area. The hydrology and hydrogeology of the Mill Fork permit Area area 

have been evaluated by analyzing: 1) solute and isotopic compositions of surface waters 

and ground waters, 2) surface water and groundwater discharge data, 3) piezometric data, 

and 4) geologic information (refer to Appendix B for complete details). 

 

6. Chemical Evolution of Groundwater (excerpt from Mayo & Associates 
Study - Appendix B) 

a. Chemical Reactions 
Solute compositions of groundwaters are the result of interactions between 

groundwater and bedrock lithology and between groundwater and 

atmospheric and soil gases.  The general reactions responsible for the 

chemical evolution of groundwaters in the vicinity of the study area and 

inside the coal mines are described below: 

 

Groundwater acquires most of its CO2(g) in the soil zone where the partial 

pressure of CO2 greatly exceeds atmospheric levels.  This CO2 combines 

with water to form carbonic acid according to 

 CO2(g) + H2O = H2CO3 (1) 

Carbonic acid dissociates into H+ and HCO3
- as 

 H2CO3 = HCO3
- + H+ (2) 

The H+ ions temporarily decrease the pH of the water but are quickly 

consumed by the dissolution of carbonate minerals that are abundant in the 

soil zone and in most aquifers.  Carbonate mineral dissolution is 

represented as 

 2H+ + CaMg(CO3)2 = Ca2+ + Mg2+ + 2HCO3
-,  and (3) 

 (dolomite) 

 H+ + CaCO3 = Ca2+ + HCO3
- (4) 

 (calcite) 

The net effect of reactions 2 through 4 is to increase the pH and the Ca2+, 

Mg2+, and HCO3
- contents of waters.  Dissolution of gypsum, which is 

present in minor amounts in many formations in the region, can elevate the 
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Ca2+ and SO4
2- contents in the absence of additional CO2(g) and H+ according 

to 

 CaSO4•2H2O = Ca2+ + SO4
2- + 2H2O (5) 

 (gypsum) 

Elevated Na+ concentrations may result from either the dissolution of halite 

or from ion exchange on clay particles or on sodium zeolites (Mayo and 

others, 2000).  Halite dissolution will increase the overall solute 

concentration (i.e. TDS) and will yield equal Na+ and Cl- contents when the 

solute compositions are reported in the meq/l units.  Halite is not abundant 

in the study area.  Ion exchange will not directly elevate the overall solute 

content, but will result in increased Na+ concentrations with corresponding 

decreases in Ca2+ and/or Mg2+ concentrations.  Halite dissolution may be 

represented as 

 NaCl = Na+ + Cl- (6) 

And the ion exchange may be represented by reactions involving the sodium 

zeolite analcime,  

 2NaAlSi2O6•H2O + Ca2+ = Ca(AlSi2O6)2•H2O + 2Na+, (7) 

 2NaAlSi2O6•H2O + Mg2+ = Mg(AlSi2O6)2•H2O + 2Na+, (8) 

or clay mineral exchange which may be represented as 

 Ca2+ + Na-clay = 2Na+ + Ca-clay (9) 

 Mg2+ + Na-clay = 2Na+ + Mg-clay (10) 

7. Solute Compositions 
Stiff (1951) diagrams representing mean solute compositions of groundwater, streams, and 

springs at the surface are shown in Appendix B Figure 22.  Mean solute compositions of 

each spring and geologic formation are listed in Appendix B Table 2.  The solute 

compositions of ground waters and surface waters in the study area are shown graphically 

on a Piper plot in Appendix B Figure 23.  Calculated mineral saturation indices are listed 

in Appendix B Table 3. 

a. Streams 
(1) Crandall Canyon Drainage 

Water quality samples taken below the confluence of the north and south 

forks of Mill Fork Creek have a mean TDS of about 300 mg/l and are 

of the Ca2+-Mg2+-HCO3
- type with lesser amounts of SO4

2-  (Appendix 

B Table 2).  This water includes drainage from the Mill Fork permit 

Area as well as the area to the north. 
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(2) Mill Fork Canyon Drainage 

Water quality samples taken below the confluence of the north and south 

forks of Crandall Creek have a mean TDS of about 480 mg/l and are of 

the Ca2+-Mg2+-HCO3
- type with lesser amounts of SO4

2-  (Appendix B 

Table 2).  Most of this water originates in the Mill Fork permit Area. 

 

(3) Rilda Canyon Drainage 

Water quality samples taken below the confluence of the north and south 

forks of Rilda Creek have a mean TDS of about 400 mg/l and are of the 

Ca2+-Mg2+-HCO3
- type (Appendix B Table 2).  This water is mostly 

drainage from the Mill Fork permit Area. 

 

b. Springs 
The solute compositions of ground waters from nearly all of the springs in 

the Mill Fork permit Area are of similar chemical type (Appendix B Table 

2).  This is seen in the similarity of the shapes of the Stiff diagrams in 

Appendix B Figure 22, and the clustering of the data points on the Piper 

plot in Appendix B Figure 18.  All of the springs in the Mill Fork permit 

Area for which chemical analyses are available are of the Ca2+-Mg2+-HCO3
- 

type with variable amounts of SO4
2-.  This chemical type is consistent with 

the dissolution of carbonate minerals in the presence of soil zone CO2(gas) 

according to equations 1-4 above. 

 

Mineral saturation calculations indicate that most of the springs and streams 

in the study area are at or above saturation with respect to the carbonate 

minerals calcite and dolomite (Appendix B Table 3).  What this means is 

that the chemistry of the spring water is near equilibrium with respect to 

these minerals, and thus there is not a thermodynamic tendency to dissolve 

additional carbonate minerals if these are encountered in the groundwater 

system.  Waters with saturation indices less than log = -0.1 have a 

thermodynamic tendency to dissolve the mineral species should they be 

encountered in the groundwater system and waters with a saturation indices 

greater than log = 0.1 have a thermodynamic tendency to precipitate the 

mineral species. 

 

For additional dissolution of carbonate minerals to occur, an influx of 

CO2(g) into the groundwater system must occur.  Common sources of 

CO2(g) in this environment include CO2 produced by root respiration and 

organic decay in the soil zone and bacteriological processes resulting in the 
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oxidation of CH4 (methane).  No surface or groundwater in the study area 

is near saturation with respect to gypsum.  What this indicates is that, if 

gypsum is encountered along a waters flow path, dissolution of the gypsum 

will occur, resulting in elevated Ca2+ and SO4
2- concentrations.  

Groundwater from the Blackhawk Formation and Star Point Sandstone 

encountered in nearby mine environments is supersaturated with respect to 

both calcite and dolomite (Appendix B Table 3) indicating that the water 

has the thermodynamic tendency to precipitate these minerals. 

 

TDS concentrations of springs in the study area fall in the narrow range of 

207 to 390 mg/l.  A probability plot of the ordered ranking of the TDS of 

ground waters collected during the 2000-2001 spring and seep survey 

(Appendix B Figure 24) indicate a single population with a normal 

distribution.  The fact that all of the Mill Fork permit Area springs 

discharging from alluvial systems, the North Horn Formation, Price River 

Formation, Castlegate Sandstone, and Blackhawk Formation have the same 

chemical character (Appendix B Table 2; Figures 22 and 23) is of particular 

significance.  In other areas in the Wasatch Plateau, bedrock springs 

commonly have a broader range of TDS and chemical type, which is related 

to the bedrock formation from which the springs discharge (Danielson and 

others, 1981; Mayo and Associates, 1997d; Mayo and Morris, 2000). 

 

The mean TDS for each geologic formation ranges from 253 mg/l in the 

North Horn Formation to 322 mg/l in the Price River Formation.  That 

there is not a greater variability in TDS, or a greater number of groundwater 

types represented in the springs in the study area implies that there is not a 

great deal of variation in the soil zone processes or mineralogy of the matrix 

of the groundwater systems from which these springs emanate.  We believe 

that the lack of variability in groundwater solute chemistry occurs because 

the groundwater systems that support springs in the area flush large 

quantities of groundwater through the thick soil zone and shallow fractured 

bedrock.  Over thousands of years, some of the soluble minerals which 

were once present in the shallow bedrock and in the soil have been leached 

away.  Because these groundwater systems do not come into contact with 

rocks deeper in the geologic formations (which vary substantially in their 

soluble mineral contents) there is little variation in the chemical type of 

groundwater. 

 

Although there is little variability in the chemical type and TDS of 

groundwater discharging from springs in the Mill Fork permit Area, there 
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is considerable variability in the TDS and solute compositions of spring 

discharge waters and the solute composition of spring discharging from the 

Blackhawk Formation in the nearby Trail and Cottonwood Mine areas 

(Appendix B Table 2, Figure 23).  We interpret the overall greater TDS and 

degree of chemical variability in the Blackhawk Formation in the Trail and 

Cottonwood Mine waters as a result of great precipitation variability in the 

Trail and Cottonwood Mine areas.  Except for Joes Valley Alluvium, Mill 

Fork permit Area ground waters recharge and discharge from very wet 

upland areas.  Trail and Cottonwood Mine groundwater recharge and 

discharge from a variety of elevations and recharge domains.  

c. In-Mine Groundwater 
Because the Mill Fork State Lease (now UTU-88554) was a new lease area 

that did not have existing underground workings, the solute compositions 

of in-mine groundwater can only be inferred from compositions of in-mine 

waters in nearby mines.  Extensive in-mine samples of Blackhawk 

Formation roof drip water are available from Energy West’s mines which 

include Cottonwood, Wilberg, Trail Mountain, and Deer Creek (Appendix 

B Table 2).  A limited number of in-mine samples (Table 2) from the Star 

Point Sandstone are also available from the Deer Creek and Cottonwood 

Mines (Mayo and Associates, 1997d) and from public documents for the 

Crandall Canyon Mine (Mayo and Associates, 1997a). 

 

(1) Blackhawk Formation 

In-mine roof drips from the Blackhawk Formation are of the Ca2+- 

Mg2+ -HCO3
- -SO4

2- type with appreciable amounts of Na+ 

(Appendix B Table 2).  These ground waters have elevated TDS 

contents relative to Blackhawk spring waters in the Mill Fork permit 

Area and are generally chemically dissimilar to springs in the Mill 

Fork permit Area (Appendix B Figure 23).  The two spring samples 

from the Deer Creek and Cottonwood Mine areas (Appendix B 

Table 2) have similar solute contents as the in-mine samples.  Mayo 

and others (2000) found the elevated TDS in coal mine roof drip 

water to be the result of a cascading series of chemical reactions 

involving the oxidation of pyrite which increases the SO4
2- 

concentration and releases H+ ions.  The H+ ions are consumed by 

dissolution of additional carbonate minerals (i.e., calcite and 

dolomite) elevating the Ca2+ and Mg2+ contents.  In the process acid 

mine drainage (AMD) is prevented.  Ion exchange of Ca2+ and 

Mg2+ on the sodium zeolite analcime increases the Na+ contents.  
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We anticipate similar in-mine processes will occur in the Mill Fork 

permit Area. 

 

(2) Spring Canyon Member 

The solute chemical composition of groundwater in the Spring 

Canyon Member beneath existing mine workings is highly variable 

(Appendix B Table 4).  Conductivities range from 500 to 2,287 

μS/cm.  Ca2+ concentrations range from 5.5 to 64 mg/l and Mg2+ 

concentrations range from 5.1to 41 mg/l.  Na+ concentrations range 

from 14 to 550.6 mg/l and Cl- concentrations range from 5.0 to 221.3 

mg/l.  The large spatial variations in solute chemistry are attributed 

to the influence of inter-bedded Mancos Shale tongues which are 

present in some locations and not in others and are known to contain 

soluble minerals.  The variations in Na+ are likely the result of the 

presence or absence of clays with ion exchange capacity.  Ion 

exchange commonly results in elevated Na+ concentrations at the 

expense of decreased Ca2+ or Mg2+ concentrations. 

 

That the solute chemistry in the Spring Canyon Member is not 

uniform beneath existing mines suggests that there is a partitioning 

of groundwater systems in the member.  This condition is likely the 

result of inter-bedded lower-permeability layers in the Star Point 

Sandstone which partition individual sandstone bodies.  These 

findings are substantiated by monitoring well data from 6 wells in 

the Trail and East Mountain areas (Appendix B Section 7.3) and are 

significant in that they strongly suggest that the Spring Canyon 

Member does not act as a single regionally continuous aquifer, but 

rather it supports a series of smaller, discrete groundwater systems. 
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(3) Joes Valley Fault System 

Ground waters in the Joes Valley Fault system and associated 

synthetic faults and fractures have been observed in the Crandall 

Canyon Mine.  Data from a public domain document (Mayo and 

Associates, 1997a, c) indicate the water is of the Ca2+ -Mg2+ -HCO3
- 

type.  This water type is consistent with the dissolution of carbonate 

minerals in the presence of soil zone CO2 (gas).  Slightly elevated 

SO4
2- concentrations are consistent with dissolution of minor 

amounts of gypsum.  The relatively low mean Na+ concentration 

(3.7 mg/l; 0.17 meq/l) indicates that appreciable ion exchange has 

not occurred.  Na+ and Cl- contents, in meq/l, are essentially the 

same, indicating halite dissolution as the Na+ source. 

8. d 2H and d 18O 

The d 2H and d 18O composition of a water molecule falling as precipitation is determined 

by the temperature at which nucleation of the water droplet occurs.  However, other effects 

related to the bulk composition of the water vapor phase, such as cloud rainout and 

orographic effects, also can affect the isotopic composition of precipitation. 

 

The stable isotopic compositions of waters are usually analyzed relative to the Meteoric 

Water Line (MWL).  The MWL is empirically derived from the worldwide plotting 

locations of coastal zone precipitation and is defined by the equation d 2H = 8 d 18O + 10 

‰ (See Appendix B for further discussion of the MWL).  Precipitation that forms under 

cooler conditions will plot lower (i.e. more negatively) along the MWL than will 

precipitation that forms under warmer conditions. 

 

Except for unusual conditions such as geothermal heating above about 100C, the d 2H 

and d 18O composition of a groundwater is set at the time of recharge and is not affected 

by subsurface conditions such as groundwater residence time and mineral dissolution and 

precipitation reactions.  In other words, the recharge and flow history of a groundwater 

can be evaluated independently of the solute content of the water using stable isotopic 

compositions.   

 

The d 2H and d 18O composition of both in-mine ground waters and ground waters from 

springs, streams, and wells in the study area are listed in Appendix B Table 5 and are 

plotted on Appendix B Figure 25.  Laboratory reporting sheets are presented in Appendix 

B.  All ground waters in the study area plot near the meteoric water line indicating a 

meteoric recharge origin (i.e. rain and snow). 
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Based on their stable isotopic compositions, ground waters from within both the Energy 

West and Crandall Canyon Mines are readily distinguishable from each other and from 

springs and creeks in the Mill Fork permit Area.  These three populations are statistically 

different from each other at the 95% confidence level.  The Mill Fork Spring samples tend 

to plot more positively relative to the meteoric water line than do the in-mine waters, 

indicating that the near-surface ground waters recharged under different climatic 

conditions.   The more negative composition of the in-mine ground waters is probably the 

result of paleo-recharge during cooler, wetter times.   The stable isotopic composition of 

water seldom changes significantly after infiltration into the groundwater system.  What 

this suggests is that modern groundwater systems in the upland areas overlying the mine 

area are not the primary source of recharge to the groundwater systems encountered in the 

mines. 

9. Groundwater Ages (3H and 14C) 
The concept of groundwater age is difficult to define because water arriving at a well or 

spring seldom travels via pure piston flow.  Instead it is usually a mixture of water 

molecules that recharged at different locations and at different times, thus water has no 

unique age.  It is therefore best to think of a groundwater “age” as the mean residence time 

of the water sampled at the well or spring. 

 

In this investigation, two unstable isotopes, tritium (3H) and carbon-14 (14C) have been 

used to evaluate mean residence times.  Tritium is a qualitative tool indicating if 

groundwater has a component of water that recharged since about 1954.  Groundwater 

that recharged prior to about 1954 will contain essentially no tritium (Appendix B).  

Carbon-14 provides information regarding the number of years that have elapsed since the 

groundwater became isolated from soil zone gases and near-surface waters.  Like tritium, 
14C can indicate if groundwater has a component that recharged since the 1950s.  Ground 

waters with 14C contents greater than about 50 percent modern carbon (pmc) contain 

anthropogenic (i.e., human-induced) carbon associated with atmospheric nuclear weapons 

testing.  It is not uncommon for groundwater issuing from a spring or occurring in a well 

to be a mixture of old (i.e. containing no 3H) and modern water. 

 

Groundwater ages have been calculated for 27 springs, 14 in-mine locations, and 6 Star 

Point Sandstone wells (Appendix B Table 5, Figure 26).  All spring waters, except for 

spring 18-4-1 which is located in the southwestern portion of Trail Mountain, contain 

anthropogenic carbon and appreciable amounts of 3H and are, therefore, modern.   These 

springs issue from alluvial systems, the North Horn Formation, the Price River Formation, 

the Castlegate Sandstone, and Blackhawk Formation. 

 

Spring 18-4-1 issues from the Blackhawk Formation-Castlegate Sandstone contact at the 

down plunge end of the Straight Canyon Syncline (Appendix B Plate 1) and is not in the 
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Mill Fork permit Area.  The spring water does not contain water that recharged since 1954; 

however, the water was likely recharged less than a few hundred years ago as is indicated 

by its 14C content.  

 

Most groundwaters collected inside the Cottonwood/Wilberg and Deer Creek Mines 

contain essentially no tritium (Appendix B Table 5) and have mean 14C ages ranging from 

2,000 to 12,000 years.  Roof drip waters associated with faults (i.e., 1.5N X 29, 6W X 20, 

and MN-ME) contain waters 2,000 to 7,000 years old and are not in hydraulic 

communication with the surface (Appendix B Table 5).  Both roof drip (i.e. Blackhawk 

Formation) and wells in the Spring Canyon Member of the Star Point Sandstone in the 

Crandall Canyon Mine generally have groundwater ages of 13,000 – 19,000 years.  These 

waters contain essentially no tritium and thus represent groundwater systems that are 

essentially hydraulically isolated from modern near surface hydrologic phenomena. 

 

As discussed in Appendix B Section 7.2.3, two in-mine roof drip samples associated with 

faults, TW-10 (Roans Canyon) in the Deer Creek Mine and 5th West (Joes Valley Fault) in 

the Crandall Canyon mine, have 3H contents indicating a component of modern recharge. 

 

Two wells completed in the Star Point Sandstone, CCCW-1S and TM-3, have mean 

groundwater residence times of 1,000 and 6,000 years, respectively.  These two wells are 

both completed in the Spring Canyon tongue and appear to be located on approximately 

the same flow line.  CCCW-1S is up gradient and near the recharge area as evidenced by 

the young 14C age and the 3H content.  TM-3 is down gradient.  Assuming that the two 

wells intercept groundwater along the same flow line, travel times can be calculated using 

the method described by Mooke (1980):  

 DT = 8270 ln (ak+1
14/ak

14) (11) 

 DT = 5,300 years  

where: 

DT = travel time (in years) 

ak+1
14 = 14C activity of up-gradient sample 

ak
14 = 14C activity of down-gradient sample 

Assuming the travel time of 5,300 years and a distance of 4 miles, the calculated flow 

velocity is approximately 0.25 feet per year. 

10. Active and In-ActiveInactive Groundwater Zones 
The overall pattern of groundwater flow and surface water-groundwater interactions in the 

Mill Fork permit Area and adjacent areas can be described by a fairly simple conceptual 

model involving both active and inactive groundwater flow regimes (Mayo and Morris, 

2000 Appendix B).  The model is illustrated in Appendix B Figure 27.   
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Active zone groundwater flow systems contain abundant 3H, have excellent hydraulic 

communication with the surface, are dependent on annual recharge events, and are affected 

by short term climatic variability.  Tritium and carbon-14 “age” dating of spring waters in 

the study area demonstrate that all springs, except 18-4-1, issue from active zone 

groundwater systems and are of modern origin (Appendix B Table 5, Figure 26).  

Groundwater in the active zone generally circulates shallowly and has short flow paths.  

Because the springs in the Mill Fork permit Area and adjacent areas are not part of large, 

regional groundwater systems, hydrographs of their discharge rates show both seasonal 

and climatic fluctuations (Appendix B Figure 12).  During drought cycles, it is not 

uncommon for discharge from some springs in the active zone to completely cease. 

 

The d 2H and d 18O compositions of Mill Fork permit Area springs relative to in-mine 

ground waters demonstrate that the Mill Fork permit Area springs are not part of the same 

groundwater systems that discharge in the mines (Appendix B Figure 25).  

 

The active regime includes alluvial groundwater, all of the Flagstaff Limestone, and the 

near-surface exposures of all other bedrock formations.  The “near surface” extends a few 

hundred feet vertically into the subsurface, about 500 to 1,000 feet into cliff faces and is 

controlled by fracturing, weathering, and the surface exposures of fluvial channel sands.  

Further into the cliff faces the discontinuous character of the channel sands prevents active 

groundwater flow. 

 

Except for mountain fronts and cliff faces, the coal bearing lower Blackhawk Formation 

and the Star Point Sandstone are generally not exposed at the surface in the Mill Fork 

permit Area and are not part of the active zone.   In Cottonwood Canyon, located south of 

Mill Fork permit Area, the Star Point Sandstone is within a few hundred feet of land surface 

and is part of the active zone as evidenced by the tritium content, 1.10 TU, in Well CCCW-

1S (Appendix B Table 5).  Elsewhere Star Point Sandstone samples have groundwater 

ages of 6,000 to 19,000 years.  In the Mill Fork permit Area the lower Blackhawk 

Formation and Star Point Sandstone are not exposed near the land surface, except at cliff 

faces, and are not in the active zone. 

 

Except for mining operations near cliff faces, the in-mine environment is generally not part 

of the active zone.  However, in-mine groundwater containing tritium (i.e., 1 TU or more, 

Appendix B Table 5) in TW-10 (Roans Canyon Fault) and 5th West Fault (Joes Valley 

Fault-Genwal Mine) indicate that locally the inactive zone extends into the mine 

environment where fracture zones, that are associated with major faulting, are currently 

under tensional stress.  The extension of the active zone into the mine environment along 

fractures is localized as evidenced by the absences of tritium and old 14C ages in in-mine 
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groundwater collected elsewhere along the fracture zone (Appendix B Table 5). 

 

Inactive zone groundwater systems contain old groundwater (i.e. 2,000 to 19,000 

radiocarbon years, Appendix B Table 5), have very limited hydraulic communication with 

the surface and with other active groundwater flow systems, and are not influenced by 

either annual recharge events or short term climatic variability as evidenced by the decline 

in roof drip rates (Appendix B Figure 15).  Groundwater in these systems tends to occur 

in sandstone channels in the North Horn, Price River, and Blackhawk Formations which 

are not in direct hydraulic communication with the surface (i.e. greater than about 500 to 

1,000 feet from cliff faces).  These sandstone channels are vertically and horizontally 

isolated from each other and when encountered in mine workings are usually drained 

quickly. The blanket sands of the Star Point Sandstone are also largely in the inactive zone. 

 

Except for the immediate vicinity of Joes Valley Fault, we believe that groundwater 

intercepted in the Mill Fork permit Area will be part of the inactive zone and will not be in 

hydraulic communication with either near surface groundwater or surface water systems.  

Mining within 200 to 300 feet of Joes Valley Fault is problematic in that the area is under 

tension and deep groundwater may be part of the active zone. 

 

Two fundamentally different groundwater regimes, active (near surface) and inactive (deep 

subsurface and in-mine) that occur in the vicinity of the Mill Fork permit Area and 

elsewhere in the Utah Coal District are due to the vertical and horizontal heterogeneity of 

the bedrock (Appendix B Section 5.3).  The rock formations consist primarily of 

alternating and interpenetrating layers of somewhat permeable sandstone and impermeable 

shale and mudstone.  Individual rock layers are generally not continuous over great 

horizontal distances.  Rather, one rock facies commonly grades horizontally into another 

facies.  Fluvial deposits consisting of sandstone channels, which locally support 

groundwater systems, typically interpenetrate with shale and mudstone units.  Thus, layers 

of shale or claystone that have very low permeabilities encase individual sandstone layers 

both horizontally and vertically.  Although the permeability of individual sandstone 

bodies may locally be relatively high, the ability of these rocks to transmit water 

horizontally over great distances is low because of the discontinuous nature of the 

sandstones.  Due to the pervasiveness of low permeability shales and mudstones, the 

potential for vertical groundwater flow is minimal. 

 

Because of the limited potential for groundwater to migrate vertically through the 

stratigraphic section, active zone recharge waters commonly infiltrate only into the soil 

zone and shallow, fractured bedrock.  Most groundwater moves downward through the 

shallow subsurface until the first impermeable layer is encountered where it migrates 

laterally and is discharged at the surface as a spring or seep. 
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11. Regional Groundwater Systems 
A report by the U.S. Geological Survey (Lines, 1985) states that there exists a regional 

aquifer in the lower Blackhawk Formation and Star Point Sandstone in the Wasatch 

Plateau.  Lines also postulates that the regional aquifer is recharged by the downward 

migration of ground waters from overlying perched groundwater systems in the North Horn 

and Price River Formations.  This idea is not correct.  Ground waters encountered within 

mine openings in the lowermost Blackhawk Formation occur primarily within 

discontinuous sandstone channels.  It is not uncommon for some of these channels to be 

completely dry, while others are partially or completely filled with water.  Between these 

sandstone channels, the surrounding shales and claystones of the Blackhawk Formation are 

usually dry.  The discontinuous nature of the saturated sediments in the lowermost 

Blackhawk Formation, and the unconfined conditions under which these ground waters 

exist do not support the idea of a deep, regional system with groundwater flowing from 

areas of recharge to areas of discharge.   

 

Additionally, radiocarbon and tritium groundwater age dating indicates that groundwater 

in the shallow perched groundwater systems are modern (post-1954) and in-mine 

groundwater in the Blackhawk Formation and Star Point Sandstone are thousands of years 

old.   

 

We believe that the presence of swelling clays and impermeable shales in the rocks in the 

unsaturated zone between the overlying perched systems and the Blackhawk Formation 

effectively prohibit downward vertical migration of waters from the perched systems.  

Lines (1985) analyzed cores taken from well (D-17-6) 27bda-1 and found the hydraulic 

conductivities of the shales and siltstones to be very low (i.e. 10-7 to 10-8 ft/day).  One 

shale sample was found to be effectively impermeable even when a hydraulic pressure of 

5,000 psi was applied. 

 

Because there are no regionally extensive groundwater regimes in the lower Blackhawk 

Formation or Star Point Sandstone within the lease area, it is not possible to draw 

meaningful potentiometric surface maps of these systems. 

 

Lines (1985) also reported that water was likely leaking from the Joes Valley Reservoir 

downward into the “lower Blackhawk / Star Point aquifer” in Straight Canyon.  We 

believe that this is incorrect.  Groundwater collected from well TM-3, which is completed 

in the Star Point Sandstone in Straight Canyon just below the reservoir, has a radiocarbon 

age of 6,000 years, while water in Joes Valley Reservoir is of modern origin.  Water levels 

in TM-3 do not respond to seasonal fluctuations in the water level in Joes Valley Reservoir, 

indicating that there is little or no hydraulic communication between the reservoir and 

water in the Star Point Sandstone.  Groundwater was sampled at UG-3 in the lower 
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Blackhawk Formation in the Trail Mountain Mine.  This water has a radiocarbon age of 

5,500 years, which is likewise not consistent with water from the reservoir.  

12. Summary of 2001 Mayo & Associates Study 
In summary, all groundwater encountered in springs monitored in the Mill Fork permit 

Area discharge from active, shallow groundwater systems.  No evidence exists that 

suggests a large, regional-type aquifer occurs in the area.  All of the springs analyzed in 

the study area exhibit large-scale fluctuations in discharge rates in response to the annual 

snowmelt event.  The springs are also sensitive to longer-term variations in climate.  

Carbon-14 and tritium dating of spring and stream waters indicate that the springs contain 

anthropogenic (human-induced) carbon and levels of tritium consistent with recharge in 

the past 50 years.  Stable isotopic δ 2H and δ 18O data from springs and streams at the 

surface indicate that the recharge sources for these groundwater systems are different from 

those that recharged the groundwater systems encountered in the mine environment. 

 

Almost all groundwater encountered in in-mine environments is not related to shallow, 

active zone groundwater systems from which springs and streams discharge. 14C dating 

indicates that groundwater entering the underground workings in most locations is 

thousands of years old. When groundwater is encountered in the mine, inflow rates 

commonly decrease rapidly and most inflows eventually dry up completely.  This 

indicates that the groundwater systems encountered in the mine are not part of large 

regional groundwater systems.  There is no relationship between groundwater inflow rates 

measured in the mine and the annual snowmelt event or long term climatic trends.  This 

demonstrates a lack of hydraulic communication between the groundwater systems 

encountered in the mine and active zone groundwater systems near the surface.   

13. Conclusions from 2001 Mayo & Associates Study 
 

 Ground waters discharging from springs are part of active zone groundwater systems.  

Isotopic analysis indicates that groundwater from the active zone is of modern origin 

(recharged less than 50 years ago).  Seasonal variations in discharge rates from 

active zone springs indicate that flowpath lengths are short and that groundwater 

travel times from recharge areas to discharge areas are generally less than one year.  

The abundance of shale and claystone units in the geologic section prohibits 

significant downward migration of active zone ground waters into deeper horizons. 

 

 Analysis of the solute chemistry of ground waters discharging from springs and seeps 

indicate that depths of circulation in these systems are shallow.  The modern 

groundwater ages of shallow ground waters in the study area support this conclusion. 

 

 Groundwater encountered in most locations in the mines is many thousands of years 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 39 

old.  Groundwater in the Star Point Sandstone ranges from approximately 1,000 to 

19,000 years old.  Groundwater in the Blackhawk Formation within the mines 

ranges in age from about 2,000 to 14,000 years, whereas groundwater in the Joes 

Valley Fault system ranges in age between about 2,500 and 5,000 years.  None of 

these groundwaters have appreciable tritium concentrations, indicating that no 

recharge has occurred in the past 50 years.   

 

 Groundwater encountered in the northwest corner of the Crandall Canyon Mine 

discharges from a series of fractures located near the Joes Valley Fault.  Tritium data 

indicate that a component of this water recharged in the past 50 years, whereas 14C 

data indicate that another component recharged more than 3,500 years ago.  This 

groundwater appears to originate from a sandstone channel in the mine roof.   

 

 More than two-thirds of all non-alluvial springs in the Mill Fork permit Area 

discharge from the North Horn Formation.  The abundance of springs in the North 

Horn Formation is the result of the large area of exposed North Horn in the upland 

areas where precipitation is greatest, and the presence of the abundant claystone and 

shale layers which inhibit significant downward migration of precipitation into the 

formation.   

 

 The fact that Little Bear Spring discharges modern water and has large variations in 

discharge rates suggests that it is the discharge location of an active zone groundwater 

system.  Because inactive zone groundwater systems in the Star Point Sandstone 

beneath the mine are tens of thousands of years old and do not exhibit seasonal 

variations in discharge, these groundwater systems are precluded as potential 

contributors to the discharge from Little Bear Spring.  The very low permeability in 

the Star Point Sandstone beneath the mine indicates that diffuse flow through the Star 

Point Sandstone beneath the mine cannot contribute significant groundwater to the 

discharge from the spring. 

 

 Limited data suggest the possibility that Little Bear Spring may receive significant 

recharge where the fracture system from which it emanates crosses streams and active 

zone groundwater systems in drainages south of Little Bear Canyon.  The conditions 

in Mill Fork Canyon seem favorable for recharge to the spring. 

14. Mine Dewatering 
Water encountered within the Deer Creek and Wilberg/Cottonwood mines (Des-Bee-Dove 

was a dry mine) has generally been confined to the perched aquifer systems and fractures-

faults associated with the Blackhawk Formation as discussed earlier.  Water enters the 

mines through various avenues including roof leakers (drippers) from overlying fluvial 
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sandstone channels, bolt holes, tension cracks in the overlying strata, longwall caved areas, 

and where fractures or faults have been intersected by the mine workings.  Excess water 

not utilized in the mining operation or for domestic use in the Mill Fork permit Area will 

be either pumped to storage areas or discharged from the Deer Creek Mine under approved 

UPDES permits (see Volume 9 Hydrologic Section: Appendix B for UPDES permit 

information).  A complete description of the quality and quantity is reported in the annual 

Hydrologic Monitoring reports and also in the PHC section (R645-301-728). 

15. Groundwater Rights and Users 
Nine springs have been developed in Huntington Canyon to provide for domestic, 

industrial, and commercial water needs.  Currently, Huntington City utilizes two springs 

in Huntington Canyon, Big Bear Canyon Spring and Little Bear Canyon Spring.  The 

North Emery Water Users Association Special Services District also utilizes springs in 

Huntington Canyon to provide for domestic and industrial water needs in areas outside of 

Huntington City.  The Association NEWUSSD is currently utilizing water from three 

springs in Rilda Canyon as well as from four other springs in the general area (refer to 

Volume 9 Hydrologic Section: Map HM1). 

 

Some of the springs on East Mountain/Mill Fork Area have been developed for watering 

livestock by installing troughs, and JV-36 (located approximately 1 mile west of the Mill 

Fork State Lease UTU-88554) has been developed as a culinary water source for a cabin 

in the area.  See Table MFHT-3 for a summary of the springs within the permit Mill Fork 

Area, their location, and any claims placed on the water they produce. 

a. North Emery Water Users Association Special Services District 
Of concern to PacifiCorp is the proximity of proposed mining activities in 

Rilda Canyon to the Rilda Canyon Springs which currently serve as a 

culinary water source to the North Emery Water Users Association Special 

Services District (NEWUASSD) serving some 410 connections.  Due to 

the importance of these springs, a separate discussion is provided in Volume 

9 Hydrologic Section. 

b. Little Bear Spring 
A second spring system which has been developed for culinary purposes 

referred to as Little Bear Spring occurs east of the Mill Fork permit Area.  

Little Bear Spring is a large spring (average flow of approximately 300 

gpm) which issues from the lowest member of the Star Point Sandstone 

(Panther Member) located approximately one and one half (1 ½ ) miles to 

the east of the Mill Fork permit Area boundary in Section 9, Township 16 

South, Range 7 East.  The spring was developed in 1960 by Huntington 

City and is currently maintained by Castle Valley Special Service District 

(CVSSD).  Little Bear Spring provides sixty five (65) percent of the 
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culinary water for the cities of Huntington, Cleveland and Elmo. 

 

As stated in the Mill Fork environmental assessment (EA) competed in 

1997, Little Bear Spring flows continuously, with average monthly 

discharge ranging from two hundred (200) to four hundred forty (440) gpm 

(CVSSD, 1997).  Flow varies seasonally, with a typical increase of twenty 

(20) to forty (40) percent in response to spring runoff.  The lowest average 

monthly baseflow recently measured was one hundred ninety eight (198) 

gpm in April 1995 (refer to Appendix C: Little Bear Spring - for historical 

quality and quantity).  Isotopic analyses performed to evaluate the age of 

water indicated that the spring discharges modern water, and has very 

similar composition to water in both Crandall and Huntington Creeks 

(Mayo and Associates, 1997).  Further chemical analyses show that water 

from Little Bear is very similar to surface water in both Little Bear and 

Huntington Creeks.  Water quality in the spring is good, requiring only 

chlorine treatment before it is suitable for consumptive use. 

 

Based on previous reports and field observations (refer to Little Bear Spring 

reference list), the spring emanates from western fault of the Mill Fork 

graben.  The graben is approximately one thousand (1,000) feet wide and 

trends from the southwest to the northeast at approximately north thirty (30) 

degrees east.  Much of the geologic and hydrologic detail concerning the 

fault system was derive from the mining history of the Arco #4 mine located 

in Mill Fork Canyon.  Mining in the #4 mine encountered the eastern fault 

(down thrown approximately thirty (30) feet on the west) of a small graben 

as entries were driven northwest from the portals in Mill Fork Canyon.  

Rock slopes were developed through the fault system down to the coal seam 

level.  Mining proceeded across the graben to the western fault up thrown 

fault (up thrown approximately twenty nine (29) feet on the west).  A 

second set of rock slopes were developed to access coal reserves to the west 

of the graben.  Coal reserves diminished rapidly to the west and the mine 

was eventually closed and reclaimed.  Mining across and within the graben 

encountered only minor quantities of groundwater and flow of Little Bear 

Spring was not impacted. 

 

Isotopic sampling of water from Little Bear Spring indicates modern water 

(Appendix B Table 5), shows marked seasonal discharge variations and 

responds to short term climatic cycles indicates that it is supported by 

shallowly circulating groundwater.  The groundwater that supports Little 
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Bear Spring is not related to the deep, old groundwater encountered in area 

coal mines (refer to Appendix B Groundwater Section). 

 

Results of in-mine slug testing of the Star Point Sandstone beneath the 

Crandall Canyon Mine conducted by Genwal Resources (Mayo and 

Associates, 1997b) indicate that diffuse, matrix flow of groundwater 

through the Star Point Sandstone cannot be an important source of recharge 

to Little Bear Spring.  Flow calculations using the hydraulic conductivities 

obtained from the slug testing and the approximate hydraulic gradient 

indicate that diffuse flow through the Star Point Sandstone is capable of 

yielding at most only a few gpm of groundwater discharge, which would 

represent only a very small percentage of the spring discharge.  The ancient 

age of groundwater encountered in the Star Point Sandstone beneath the 

Crandall Canyon Mine adjacent to Little Bear Spring (19,000 years; Mayo 

and Associates, 1997a) supports this conclusion. 

 

Mayo and Associates (Appendix B Reference List Mayo 1997a,b) 

suggested that Little Bear Spring is primarily recharged from surface water 

losses and alluvial groundwater losses in Mill Fork Canyon east of the Mill 

Fork permit Area (refer to Little Bear Spring reference list, Mayo & 

Associates studies June 1999 through November 2001 and AquaTrack 

Surveys December 1998 through November 2001). 

 

(1) Groundwater Flow Mechanisms 

The Mill Fork environmental assessment described three (3) 

mechanisms controlling flow to Little Bear Spring: 

 

1. Water flowing through the Star Point Sandstone emerges at 

the spring location.  Recharge for the spring is coming from the 

north and west, possibly supported by the Joes Valley Fault. 

 

2. Recharge to the spring comes from the flow through the Star 

Point Sandstone from the north and northwest, and surfaces 

through fractures in the formation. 

 

3. The trend of Huntington Creek follows a series of straight 

segments that are evident on topographic maps.  The portion of 

Huntington Creek approximately two (2) miles north of the lease 

tract follows a north-south lineation.  It has been suggested the 

trend of the creek in this area is controlled by a north-south 
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anomaly (possibly an unmapped fault) that runs south, through 

the northeast portion of the lease area (proposed lease delineation 

including the Little Bear drainage area) in Little Bear Canyon.  

Water from Huntington, Crandall Creeks and maybe Little Bear 

creeks enters this anomaly, and travels through it until it is 

intercepted by the Mill Fork Graben, where it is redirected to the 

northeast and emerges where the Mill Fork Graben fault zone 

intersects Little Bear Canyon.  Comparison of the flow 

hydrographs for the spring and Huntington Creek show a strong 

correlation, suggesting that the water from the spring is derived 

from surface water sources.  Spring flow has an apparent time 

lag of two (2) to four (4) years against flow in Huntington Creek.  

Additional flow may reach the spring by surface water seeping 

into the exposed outcrop of the Star Point Sandstone at nearby 

upgradient locations, or through direct infiltration of precipitation 

close to the spring source. 

 

Additional studies completed after the publication of the Mill 

Fork EA (AquaTek, 1998 and 1999) have developed a fourth 

mechanism controlling flow: 

 

4. Surface water from the upper reaches of Mill Fork Canyon 

flows down canyon recharging the alluvial deposits is intercepted 

by the southern extension of the Mill Fork graben, and then flows 

north along the fault and emerges in Little Bear Canyon.  This 

flow mechanism was confirmed by a study conducted jointly by 

Mayo & Associates and the Forest Service (Little Bear Spring 

reference list: Mayo & Associates, November 2001) 

 

As stated in the EA, given the most recent studies that indicate 

water from Little Bear spring is modern, chemically similar to 

surface waters in the area, and given the high discharge rates, it 

appears that the spring is supported by a system of faults and/or 

fractures that transmit surface water from the north and the south 

(AquaTek Studies).  The hydraulic conductivity of the Star Point 

Sandstone is low, and gives rise to slow groundwater movement.  

As demonstrated by Hansen, Allen and Luce, assuming a five 

thousand (5,000) foot capture zone along the Mill Fork graben, a 

velocity of 0.013 ft/day through the Star Point, and aquifer height 

of forty five (45) feet, the potential discharge amount through the 
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Star Point for the spring would only be fifteen point two (15.2) 

gpm.  This demonstrates that flow through the Star Point 

Sandstone itself cannot support the flow emanating from Little 

Bear spring. 

 

(2) Mill Fork Leasing Process 

As stated in the Mill Fork EA, on February 4, 1993, Genwal 

Resources, Inc. submitted Coal Lease Application UTU-71307 to 

the Bureau of Land Management (BLM), Utah State Office, to lease 

Federal Lands in the vicinity of Mill Fork Canyon. 

 

The Mill Fork tract lies within the Huntington Canyon-Gentry 

Mountain and the Ferron Canyon, Cottonwood-Trail Mountain 

Multiple-Use Evaluation Areas as described in the Manti-La Sal 

National Forest Land and Resource Management Plan (Forest Plan).  

The Forest Plan Environmental Impact Statement (EIS) and Record 

of Decision make these areas available for consideration for coal 

leasing. 

 

The first step in the leasing evaluation process was to delineate a 

tract.  Tract delineation was completed by the BLM on October 2, 

1996.  Named the Mill Fork Tract, the area encompassed 

approximately six thousand four hundred forty (6,440) acres. 

 

A no action alternative and three action alternatives were developed 

to provide a full range of reasonable alternatives that sharply define 

the significant issues. 

 

A. Alternative 1 - No Action 

 

Forest Service would not consent to, and the BLM would not 

approve leasing. 

 

B. Alternative 2 - Offer for lease with standard BLM Lease 

Terms, Conditions and Stipulations 

 

Forest Service would consent to, and the BLM would 

approve, offering six thousand four hundred forty (6,440) 

acres, as delineated for competitive leasing.  The lease 
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would only have the standard BLM terms, conditions and 

stipulations that are included on the BLM coal form. 

 

C. Alternative 3 - Offer for lease with application of Special 

Coal Leasing Stipulations for Protection of Non-Coal Resources 

 

Forest Service would consent to, and the BLM would 

approve, offering six thousand four hundred forty (6,440) 

acres, as delineated for competitive leasing.  The lease 

would have the standard BLM terms, conditions and 

stipulations that are included on the BLM coal form along 

with eighteen (18) Special Coal Lease Stipulations from 

Appendix B of the Forest Plan and two (2) additional tract 

specific stipulations. 

 

D. Alternative 4 - Offer a modified tract for lease with 

application of Special Coal Lease Stipulations for Protection of 

Non-Coal Resources 

 

In addition to those activities addressed in Alternative 3, 

Alternative 4 specifically focuses on concerns identified as 

water issues.  The portion of the lease tract east of the 

northeast quarter of Section 7 is removed from the leasing 

offering, to protect the water quality and quantity of Little 

Bear watershed and spring, reducing the overall tract by 

eight hundred eighty (880) acres. 

 

Based on the USFS Record of Decision, the BLM offered for lease 

the Mill Fork Tract excluding the eight hundred eighty (880) acres 

(total tract approximately five thousand six hundred sixty (5,660) 

acres).  The modified lease excluded the northeastern portion of the 

lease tract which encompasses the Little Bear Canyon watershed 

(designated as a Municipal Water Supply [MWS]).  Exclusion of 

the eight hundred eighty (880) acres will protect the Little Bear 

MWS and minimize potential disruption or degradation to surface 

and groundwater resources. 

 

On June 6, 2000, Genwal Resources Inc. re-applied for the eight 

hundred eighty (880) acres which were excluded during the 1997 

Environmental Assessment for the Mill Fork Tract.  Bureau of 
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Land Management and United States Forest Service evaluated the 

Lease-By-Application (LBA U-78593) referred to as the South 

Crandall Canyon Tract and issued the FONSI on February 18, 2003.  

Genwal Resources acquired the South Crandall coal lease on June 

12, 2003.  

 

PacifiCorp cooperated with Huntington City, Elmo City, Cleveland 

City and CVSSD in developing a comprehensive mitigation plan.  

The agreement was signed on July, 2004.  As part of the agreement, 

PacifiCorp constructed a water treatment plant in 2005 located near 

at the existing Huntington City plant in Huntington Canyon.  The 

mitigation agreement information is found in Appendix D of 

Volume 9. 

 

B. EXISTING SURFACE RESOURCES 
Presented within this section of the report is the regional hydrologic setting as well as the site 

specific description of hydrologic surface water characteristics of the permit Mill Fork Area. 

1. Regional and Permit Mining Area Surface Water Hydrology 
The PacifiCorp permit lease area is located in the headwater region of the San Rafael 

River Basin.  The surface drainage system of the permit lease area is divided into two 

major drainages.  The southwest portion forms part of the Cottonwood Creek drainage 

and the northeast portion contributes to the Huntington Creek drainage (see Hydrologic 

Map MFS1830D).  The Huntington Creek drainage covers approximately seventy 

percent (70%) of the East Mountain leases held by PacifiCorp; the remaining thirty 

percent (30%) is within the Cottonwood drainage system. 

 

Huntington and Cottonwood creeks drain about 300 square miles of the Wasatch Plateau 

in central Utah.  Altitude changes rapidly across the Wasatch Plateau with steep canyon 

sides and high mountain peaks.  Altitudes range from 6,000 to 10,700 feet.  Average 

precipitation generally increases with altitude and ranges from ten (10) inches near the 

town of Huntington to thirty (30) inches in the upper reaches of Huntington and 

Cottonwood creeks.  Most of the precipitation occurs during winter months in the form 

of snow. 

 

Water use upstream from Castle Valley (the monoclinal valley containing most of the 

agricultural land) is primarily for stock watering and industrial purposes (coal mining and 

electrical power generation).  Within Castle Valley, agriculture and power production 

utilize nearly all of the inflowing water (Mundorff, 1972) with minimum flows in the gaged 

streams occasionally approaching zero.  Transbasin diversions occur throughout the area. 
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In general, the chemical quality of water in the headwaters of the San Rafael River Basin 

is excellent, with these watersheds providing most of the domestic water needs to the 

people below; however, quality rapidly deteriorates downstream as the streams cross shale 

formations (particularly the Mancos Shale in and adjacent to Castle Valley) and receive 

irrigation return flows from lands situated on Mancos derived soils (Price and Waddell, 

1973).  Dissolved solids concentrations range from about 100 to 600 mg/l in the mountain 

regions and from 600 to 6000 mg/l in Castle Valley. 

 

Huntington Creek above the USGS stream gaging station (0318000) near the town of 

Huntington drains approximately 190 square miles.  Storage reservoirs regulate runoff 

from fifty four square miles in the upper part of Huntington Creek.  The average channel 

gradient of Huntington Creek above Huntington is about 100 feet per mile (1.9 percent).  

Danielson et al. (1981) estimate the average annual precipitation on the Huntington Creek 

drainage to be on the order of twenty six (26) inches.  The average discharge at the USGS 

gage near Huntington is approximately ninety six (96) cubic feet per second (70,000 acre 

feet per year).  The USGS estimates that "during most years, about 65 percent of the 

annual discharge at the Huntington Creek station (09318000) occurs during the snowmelt 

period (April-July)" (Danielson et al., 1981, p. 110).  While the majority of stream flows 

are due to snow melt, thunderstorms of high intensity are common in the area during the 

summer months.  The largest annual peak flows have been caused by thunderstorms.  Of 

the measured annual peak flows on Huntington Creek near Huntington, eight annual events 

have been greater than 1600 cfs (about a 10 year return period), all of which occurred 

during July, August, or September.  The peak discharge of record was 2500 cfs on August 

2 or 3, 1930. 

 

Cottonwood Creek above Straight Canyon drains approximately 21.9 square miles.  The 

average channel gradient of Cottonwood Creek above Straight Canyon is 300 feet/mile (5.7 

percent).  Only a short period of record (October 1978 to present) is available for the 

USGS stream gaging station (09324200) on Cottonwood Creek above Straight Canyon.  

Danielson et al. (1981) estimate the average annual precipitation to be on the order of 

twenty-two (22) inches, or 26,000 acre feet, on the Cottonwood Creek drainage above 

Straight Canyon.  Danielson et al. (1981) also estimate that only two percent of the 

precipitation on Cottonwood Creek above Straight Canyon leaves the basin as stream flow 

compared to thirty percent for Huntington Creek above Huntington.  The suggested 

reasons for the wide difference in percent of precipitation contributing to stream flow are:  

1) Cottonwood Creek Basin has a greater proportion of area with southern exposure with 

more gradual slopes than Huntington Creek Basin and 2) possible subsurface movement of 

water through fractures associated with the Joe's Valley Fault.  About seventy percent of 
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the total discharge at the Cottonwood Creek station above Straight Canyon for the water 

year 1979 occurred during the snow melt period (April-July). 

 

Sixty years of data are available for the gaging station on Cottonwood Creek near 

Orangeville (09324500).  The drainage area above Orangeville contributing to 

Cottonwood Creek is approximately 208 square miles.  Cottonwood Creek has an average 

discharge near Orangeville of about ninety-five (95) cfs, or 69,000 acre feet per year.  The 

maximum and minimum discharges of record on Cottonwood Creek near Orangeville are 

7,220 cfs (August 1, 1964) and 1.2 cfs (April 8, 1966), respectively. 

 

Surface drainages within and adjacent to the Mill Fork State Lease\UTU-84285 Area 

include portions of Crandall, Mill Fork, Right Fork of Rilda, and un-named tributaries of 

Indian Creek.  Crandall, Mill Fork and the Right Fork of Rilda drain the east slope of East 

Mountain and generally flow in an east-west direction from the headwaters to Huntington 

Creek located east of the permit Mill Fork Area.  Un-named drainages associated with 

Indian Creek drain the western slope of East Mountain.  Indian Creek flows to Lowry 

Water and then to Joes Valley. 

 

State of Utah designated standards for water quality in the Huntington Canyon and Indian 

Creek are 1C, 2B, 3A and 4, corresponding to domestic, recreation, cold water fisheries 

and irrigation beneficial uses. 

a. Permit Lease Area Watershed Characteristics 
Water sources within the mine plan area include springs and seeps, which were 

discussed earlier in the Existing Groundwater Resources section of this report.  

There are no major water bodies located within or immediately adjacent to the mine 

plan area. 

 

All of the streams within the Mill Fork permit Area are ephemeral or intermittent 

except for a portion of Crandall Creek (see table below).  Elevations in the Mill 

Fork permit Area range from approximately 7880 feet in Crandall Canyon to 10,728 

feet at Bald Mountain peak.  General land slopes in the permit Mill Fork Area 

range from near vertical along the Castlegate Sandstone escarpment to less than 

four percent.  Vegetative cover consists of sagebrush, juniper, and grasses on the 

south-facing slopes and dense conifer and aspen complexes on the north facing 

slopes.  The following table outlines the stream classifications for the individual 

drainage systems: 
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MILL FORK PERMIT AREA 

DRAINAGE SYSTEM 

Stream Drainage Area and Classification 

Major Drainage Sub-Drainage Drainage Area (acres) Stream 

Classification 
Total Within Permit 

Lease/Right-of-

Entry 

Boundary 

Huntington Creek* Crandall Creek 4000 1770 Perennial 

Mill Fork Creek 4020 1195 Intermittent 

Right Fork Rilda Canyon 5460 810 Intermittent 

Cottonwood Creek Un-Named Drainages 

associated with Indian 

Creek 

NA 2047 Ephemeral 

* Little Bear Canyon is not included within the boundaries of the lease and will not be included in the analysis.  

The Mill Fork EA completed in 1997 excluded 880 acres for protection of the Little Bear watershed. 

 

(1) Huntington Creek Drainage System 

(a) Crandall Creek 
Crandall Creek is a perennial stream and is the northern most surface 

drainage system within the permit Mill Fork Area. (Refer to Hydrologic 

Map: MFS1830D).  The drainage area encompasses approximately 

4,000 acres of which 1,770 is within the permit right-of-entry area.  

Surface facilities of the Genwal Resources coal mine are located in 

Crandall Canyon in Section 5, Township 16 South, Range 7 East.  

Genwal’s coal leases are located generally to the west and north of the 

Mill Fork permit Area.  The Crandall Creek drainage system has been 

extensively undermined by the Crandall Canyon Mine. 

 

According to the United States Geological Survey (USGS), discharge 

from Crandall Creek ranged from a minimum of 0.24 cubic feet per 

second (cfs) to 97 cfs from 1979 to 1984 (Danielson, 1981).  Based on 

the unit hydrographs developed for Crandall Canyon, approximately 

eighty (80) percent of the streamflow occurs between April and July.  

Suspended sediment loads in Crandall Canyon were measured in 1978 

and 1979 and were found to range between 0.08 to 0.41 tons/day based 

on flow variations (Danielson 1981).  Crandall Creek immediately 

below the Genwal Mine was designated as a class A1 channel type 

(steeper than 4% with boulder or bedrock channel) by Raleigh 

Consultants in a 1992 survey of drainages in the Huntington watershed.  
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Crandall Canyon is extensively monitored by Genwal Resources 

including ground and surface water resources. 

 

(b) Mill Fork Canyon 
Mill Fork Creek is an intermittent stream centrally located within the 

permit Mill Fork Area. (Refer Hydrologic Map MFS1830D).  The 

drainage area encompasses approximately 4,020 acres of which 1,195 

is within the permit right-of-entry area.  Numerous springs are located 

in the headwaters of Mill Fork in Sections 11, 12, 13 and 14.  Based 

upon field observations, flow exists in upper reaches during base flow 

conditions from the headwaters in Section 11 to the lower contact of the 

Castle Gate Formation.  From this point the drainage is dry except for 

short reaches due to the contributions of springs MF-7 and MF-8A.  

The drainage is again dry below spring MF-8A until the confluence of 

the two forks in Section 17.  Due to the contribution of flow from 

spring MF-213, flow in the drainage exists below the forks for 

approximately one quarter mile.  Again, the drainage is dry from this 

point in Section 17 to where the flow reemerges in Section 21 below the 

reclaimed Beaver Creek #4 Mine.  Flow below the mine exists for 

approximately one half (½) mile.  Mining in the Beaver Creek #4 was 

restricted to the lower portions of the Mill Fork drainage system in 

Sections 16 and 17 (refer to Hydrologic Map MFS1830D).  During the 

operational and reclamation phase of the #4 Mine, Beaver Creek 

monitored stream characteristics (quantity and quality) above and below 

the mine.  As part of the North Rilda extension of the Deer Creek Mine, 

PacifiCorp incorporated these two points within the surface hydrologic 

monitoring plan in 1996 (refer to Volume 9 and Annual Hydrologic 

Reports for unit hydrographs of Mill Fork Canyon).  At the request of 

the Forest Service, an additional surface monitoring point (MFU03) was 

incorporated into PacifiCorp’s hydrologic monitoring program during 

2002.  Surface monitoring point MFU03 is located in Section 17, 

Township 16 South, Range 6 East, above the projected intersection of 

the Mill Fork Graben with Mill Fork Creek (refer to hydrologic map 

MFS1851D). 

 

(c)  Right Fork of Rilda Canyon 
Right Fork of Rilda Canyon is an intermittent stream located on the 

southeastern boundary of the Mill Fork permit Area (Refer to 

Hydrologic Map MFS1830D).  The drainage area encompasses 
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approximately 5460 acres of which 810 are within the permit right-of-

entry area.  Numerous springs are located in the headwaters of the 

Right Fork in Sections 14, 23 and 24.  Based upon field observations, 

flow exists in upper reaches during base flow conditions from the 

headwaters in Section 14 to the confluence to the two forks in Section 

29.  PacifiCorp has maintained an extensive network of surface and 

groundwater resources of Rilda Canyon since 1989, including a flume 

located in the Right Fork of Rilda Canyon in Section 29 (refer to 

Volume 9 Hydrologic Section and Annual Hydrologic Reports for unit 

hydrographs of Rilda Canyon). 

 

(2) Cottonwood Creek Drainage System 

(a) Un-Named Tributaries to Indian Creek 
The un-named tributaries of Indian Creek which drain the western slope 

of East Mountain are ephemeral.  Indian Creek itself is located 

approximately one half (½) mile to the west of the permit UTU-84285 

boundary.  As stated in the Mill Fork EA and confirmed with field 

observations, Indian Creek is perennial from the southeastern quarter of 

Section 34, Township 15 South, Range 6 East, approximately one mile 

north of the permit lease boundary.  Most of the flow originates from 

the canyons on East Mountain as either surface flow or from springs at 

the base of the colluvial/alluvial toe in the valley floor.  Additional 

contribution comes from a series of large springs located on the east side 

of Bald Mountain located within the Joes Valley graben.  Indian Creek 

progressively gains flow from headwaters to below the Mill Fork State 

Lease lease boundary due to the contribution of groundwater.  A 

portion of Indian Creek is diverted at a structure located in Section 15, 

and flows in a ditch roughly parallel to Indian Creek along the western 

base of East Mountain.  Flow records collected by the Forest Service 

from 1972 to 1975 ranged between 1 to 30 cfs.  Seven relatively small 

ephemeral drainages flow from the western slope of East Mountain 

within the permit lease areas. (Refer to Hydrologic Map MFS1830D).  

The total drainage area within the permit area encompasses 

approximately 2,047 acres. 

 

b. Water Quality and Quantity 
PacifiCorp maintains an extensive surface monitoring program to evaluate both quantity 

and quality of the two major drainage systems which incorporate the permit Mill Fork Area.  

The following will be divided by major drainage systems. 
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(1). Huntington Creek Drainage System 

 

(a) Huntington Creek 
Huntington Creek is comprised of many smaller tributary systems that feed 

the main stream.  Crandall Creek, Mill Fork Creek, and Right Fork of Rilda 

Canyon, are the only tributaries to Huntington Creek that emanate from 

within the Mill Fork permit Area. 

 

Huntington Creek flow data are recorded on a continuous basis by Utah 

Power PacifiCorp Energy at two locations; one station is located near the 

Huntington Power Plant, the other below Electric Lake which is about 

twenty-two miles upstream from the Huntington Plant.  Flow records are 

maintained by Utah Power PacifiCorp Energy in order to determine water 

entitlements and reservoir storage allocation for the various users on the 

river. 

 

The Utah Power PacifiCorp Energy station near the Huntington plant was 

established in the fall of 1973.  Prior flow records were obtained from the 

USGS station located about one mile downstream from Utah Power’s 

PacifiCorp Energy’s existing station.  The USGS station was established 

in 1909 and discontinued in 1970 after determination of available water 

supply for the Electric Lake Dam.  The dam was completed in December 

1973, and water storage commenced shortly afterward. 

 

The calculated natural flow rates, which consider actual flow recorded at 

the plant, plant diversions, Electric Lake storage, and lake evaporation 

along with yearly comparisons, are reported annually in the Hydrologic 

Monitoring Report. 

 

In addition to the sites monitored by Huntington Plant Environmental 

Service staff (refer to Volume 9 Hydrologic Section), three sites were added 

on Huntington Creek near the Deer Creek confluence in conjunction with 

the Deer Creek discharge permit (refer to Volume 9). 

 

Specific water quality data as well as yearly comparisons are reported 

annually in the Hydrologic Monitoring Report.  This practice will continue 

throughout the life of the permit.  In general, the water shows a gradual 

increase in concentration of dissolved minerals as the flow proceeds down 

Huntington Canyon.  The values at the station below Electric Lake do not 
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express the actual natural drainage water quality characteristics because of 

the lake effect, but it appears that the surface flow in Huntington Canyon is 

of very high quality in the upper reaches with some natural degradation 

occurring as the flow proceeds to the canyon mouth.  Predominant 

dissolved chemical constituents in surface waters area calcium, magnesium 

and bicarbonate.  Sediment yields in the Upper Huntington Canyon 

drainage were estimated at 0.1 ace-feet per square mile by Wadell, et. al, 

1981. 

 

(b) Crandall Creek 
As stated earlier, only a small portion of the permit right-of-entry area is 

within the Crandall Canyon drainage area, and stream characteristics are 

extensively monitored by Genwal Resources.  To reduce redundant 

information, monitoring of Crandall Creek will not be included as part of 

the Mill Fork permit application unless Genwal Resources terminates 

monitoring. 

 

Water quality samples taken below the confluence of the north and south 

forks of Crandall Canyon Creek have a mean TDS of about 300 mg/l and 

are of the Ca2+-Mg2+-HCO3
- type with lesser amounts of SO4

2-  (Appendix 

B Table 2).  This water includes drainage from the Mill Fork permit Area 

as well as the area to the north. 

 

(c) Mill Fork Canyon Creek 
Mill Fork Canyon Creek is a tributary of Huntington Creek and was 

included in PacifiCorp's monitoring program starting in 1997.  Monitoring 

of Mill Fork will be conducted according to the following schedule (see 

Hydrologic Monitoring Schedule in Volume 9 Hydrologic Section). 

 a.) Locations: 

 (1) Above old mines – MFA01 

 (2) Mill Fork Canyon Culvert – MFB02 

 (3) Above projected Mill Fork Graben crossing - MFU03 (refer to 

Hydologic Monitoring Map MFS1851D). 

 b.) Flow information is collected during the first or second week of each 

month. 

 c.) Water samples will be collected and analyzed quarterly (one sample at 

low flow and high flow) during the first or second week of the quarter.  

Parameters analyzed are those listed in the DOGM Guidelines for 
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Surface Water Operational Quality.  The program was initiated in 

1997, except for MFU03 which was added in 2002.  Field 

measurements, including pH, specific conductivity, and temperature 

will be performed quarterly in conjunction with quantity measurements.  

Data regarding flow in Mill Fork Canyon Creek is presented in the 

annual Hydrologic Monitoring Report. 

 

As stated above, flow information is collected monthly throughout the year.  

Hydrographs comparing annual flows are reported in the annual Hydrologic 

Monitoring Report.  

 

Historical monitoring data collected by ARCo’s Beaver Creek Coal 

Company - #4 Mine and the United States Geological Survey (site No. 76 

Open File Report 81-539) has been incorporated in PacifiCorp's hydrologic 

database.  Operational water quality monitoring was conducted during 

1997 and 1998 (refer to Quarterly Hydrologic submittals).  Baseline 

quality analysis was conducted from November 1998 through the fourth 

quarter 2000 (refer to respective Annual Hydrologic reports and Appendix 

C: Water Quality tab).  Thereafter, baseline analysis will be repeated once 

every five- (5) years. 

 

Water quality samples taken below the confluence of the north and south 

forks of Mill Fork Creek have a mean TDS of about 480 mg/l and are of the 

Ca2+-Mg2+-HCO3
- type with lesser amounts of SO4

2-  (Appendix B Table 

2).  Most of this water originates in the Mill Fork permit Area . 

 

(d) Rilda Canyon Creek 
Rilda Canyon Creek is a tributary of Huntington Creek and is monitored 

according to the following schedule (see Hydrologic Monitoring Schedule 

included herein). 

a.) Locations: 

(1) Right Fork of Rilda - RCF1* 

(2) Left Fork of Rilda - RCLF1 (Field data only) 

(3) Left Fork of Rilda - RCLF2 (Field data only) 

(4) Rilda Canyon - RCF2 (Field data only) 

(5) Rilda Canyon - RCF3 

(6) Rilda Canyon - RCW4 (refer to Volume 9 Map HM1). 
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*During mining of the North Rilda Leases, an additional site has been added upstream of 

RCF1 (adjacent to drill hole EM-163) to monitor surface/groundwater flow relationships.  

Flow will be measured yearly during base flow conditions. 

b.) Flow information is collected during the first or second week of each 

month. 

c.) Water samples will be collected and analyzed quarterly (one sample 

at low flow and high flow) during the first or second week of the 

quarter.  Parameters analyzed are those listed in the DOGM 

Guidelines for Surface Water Operational Quality.  The program 

was initiated in June 1989.  Field measurements, including pH, 

specific conductivity, temperature, and dissolved oxygen, will be 

performed at the perennial stream locations, i.e., RCF3 and RCW4, 

monthly in conjunction with quantity measurements.  Data 

regarding flow in Rilda Canyon Creek is presented in the annual 

Hydrologic Monitoring Report. 

 

As stated above, flow information is collected monthly throughout the year 

with the use of three Parshall flumes and one V-notch weir (refer to Volume 

9 Map HM1).  Hydrographs comparing yearly flows are reported in the 

annual Hydrologic Monitoring Report and also as Figure HF33 in Volume 

9 Hydrologic Section. 

 

In accordance with the Hydrologic Monitoring Plan baseline quality 

analysis was conducted for a two year period; 1989-90, (refer to the 

respective Annual Hydrologic reports).  Baseline analysis will be repeated 

once every five (5) years.  Quality sampling was initiated in 1989; results 

of the samples collected are presented in Volume 9 Table HT7 and in the 

Annual Hydrologic Monitoring Reports. 

 

Water quality samples taken below the confluence of the north and south 

forks of Rilda Creek have a mean TDS of about 400 mg/l and are of the 

Ca2+-Mg2+-HCO3
- type (Appendix B Table 2).  This water is mostly 

drainage from the Mill Fork permit Area.  Water quality of Rilda Canyon 

deteriorates slightly from the upper reaches to the confluence with 

Huntington Canyon. 

 

(2) Cottonwood Creek Drainage System 

 

The western portion of East Mountain is intersected by Cottonwood 

Creek and its associated tributaries, including Cottonwood Canyon 
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Creek and Indian Creek.  The Cottonwood Creek drainage is about 

equal in size to the Huntington drainage, with total discharge from each 

drainage about 70,000 acre feet per year.  The major cultural feature on 

Cottonwood Creek is the Joes Valley Reservoir, located about twelve 

miles west of the town of Orangeville.  The 63,000 acre foot reservoir 

was constructed by the U.S. Bureau of Reclamation and provides 

storage water for irrigation, industrial, and municipal needs in the 

Emery County area. 

 

(a) Cottonwood Canyon Creek 
An extensive baseline study conducted on Cottonwood Canyon Creek to 

determine water characteristics prior to mining at the proposed Cottonwood 

Mine began in 1979.  A property acquisition in 1981 resulted in mine plan 

changes; therefore, the baseline study was terminated as of January 1, 1984.  

As agreed upon with DOGM, PacifiCorp will continue to monitor the flow 

and water quality field measurements at the USGS flume location on 

monthly basis (see Volume 9 Figure HF34). 

 

The Cottonwood Canyon located south of the Mill Fork permit Area is a 

major drainage system where evidence of glaciation exists.  From the 

headwaters to Section 24, Township 17 South, Range 6 East, the canyon is 

characterized by U-shaped valleys with associated lateral and terminal 

moraine deposits.  Lateral moraine deposits most commonly occur at the 

intersection with side canyons.  Terminal moraine deposits occur at the 

northwest corner of Section 24 and from this point to near the confluence 

with Straight Canyon the canyon can be characterized as a V-shaped valley 

with little evidence of glaciation.  For a complete discussion on 

Cottonwood Canyon Creek drainage refer to Volume 9. 

 

(b) Indian Creek 
Indian Creek is a tributary of Lowery Lowry Water located in upper Joes 

Valley.  Four permanent runoff sampling sites were established in 2000 

and are sampled as listed below (see Hydrologic Monitoring Schedule 

included herein). 

a.) Locations: 

(1) Indian Creek Above - ICA 

(2) Indian Creek Flume - ICF (Installed by Genwal Resources) 

(3) Indian Creek Below - ICB 
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(4) Indian Creek Ditch - ICD (refer to Hydrologic Map MFS1851D) 

 

b.) Flow information will be collected during base flow conditions at 

ICA, ICF, ICB and ICD. 

c.) Water samples will be collected and analyzed during base flow 

sampling.  Parameters analyzed are those listed in the DOGM 

Guidelines for Surface Water Operational Quality.  Field 

measurements, including pH, specific conductivity, dissolved 

oxygen and temperature, will be performed in conjunction with 

quantity measurements. 

 

As stated above, flow information will be collected during base flow 

conditions with the use of Parshall flume and a portable v-notch weir (see 

Hydrologic Map MFS1851D for locations).  Hydrographs comparing 

yearly base flows will be shown in the Hydrologic Monitoring Reports. 

 

Historical flow monitoring data collected by Genwal Resources at Indian 

Creek Flume (ICF) has been incorporated in PacifiCorp's hydrologic 

database and is included in Appendix C: Water Quality tab).  In accordance 

with the hydrologic monitoring guidelines, baseline quality analysis was 

conducted for a two year period (2000 and 2001).  Information from the 

baseline sampling is included in Appendix C: Water Quality tab.  After the 

initial baseline period, additional baseline analysis will be repeated once 

every five (5) years. 

 

Quality of Indian Creek is similar to the data collected in the Huntington 

Drainage.  Quality remains relatively constant throughout the upper Joes 

Valley area.  Indian Creek has mean TDS of about 270 mg/l and are Ca2+-

Mg2+-HCO3
- type with lesser amounts of SO4

2- (refer to Appendix C: Water 

Quality tab and Table MFHT-5).  Water quality of Indian Creek Ditch 

(ICD) is influenced by groundwater discharge from a series of springs 

throughout the length of the ditch and is slightly higher in TDS (average of 

about 410 mg/l) than Indian Creek. 

2. Soil Loss - Sediment Yield 
Sediment load concentrations in the area of the permit mine leases vary dramatically 

depending on the percentage of disturbed areas, ruggedness of the terrain, geologic 

formations present, the amount of precipitation the area receives, and stream flow volume. 
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As part of the U.S. Geological Survey water monitoring program in Utah coal fields (Open 

File Report #81359), fourteen water samples associated with the permit Mill Fork and Deer 

Creek mining areas were collected between August 1978 and September 1979 at gaging 

station 09318000 on Huntington Creek to determine suspended-sediment concentrations 

and loads.  Three samples each were collected at gaging stations 09317919, 09317920, 

and 09324200 in Crandall and Tie Fork canyons and on Cottonwood Creek.  Five 

additional samples were collected by project personnel from these and other streams in the 

study area.  Representative suspended-sediment concentrations and loads of streams in the 

study area are listed below. 

 

As indicated from the samples collected by the USGS, the suspended-sediment 

concentrations varied widely among the drainages analyzed.  The relatively low 

concentrations of suspended sediment were attributed to well established channels, low 

flow periods, and a scarcity of roads.  Higher concentrations appeared to be associated 

with the activities of man and erosion of large exposures of the Mancos Shale formation in 

the lower reaches of the drainages.  Sediment concentrations generally increased with 

increased stream discharge.  Note that the highest values at all of the locations occurred 

during the spring runoff period, but not enough data were available to compute daily 

sediment discharge. 

   Suspended Sediment 

Stream Site No. Date Concentration 

(mg/L) 

Load 

(tons per day) 

Huntington Creek 88 8-13-78 104 27 
(gaging station 09318000)  11-17-78 72 2.5 

  6-13-79 114 66 

  8-7-79 44 15 

Crandall Canyon 51 8-12-78 49 0.14 
(gaging station 09317919)  11-18-78 60 0.08 

  6-14-79 15 0.41 

  8-6-79 56 0.15 

Tie Fork Canyon 67 8-13-78 12 0.03 
(gaging station 09317920  11-18-78 57 0.12 

  6-14-79 38 0.68 

  8-6-79 66 0.17 

Bear Creek 81 10-25-78 8,860 1.90 

Deer Creek 87 6-14-79 609 3.10 

Cottonwood 104 8-15-78 5 0.003 
(gaging station 0932400)  11-19-78 130 0.2 

  8-5-79 63 0.09 
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PacifiCorp has collected samples on a quarterly basis from the streams within and adjacent 

to the permit Mill Fork Area.  Samples taken at periods of both high and low flow have 

been tested for total suspended solids (TSS) to identify stream stability and are reported 

annually in the Hydrologic Monitoring Report. 

 

Runoff from disturbed areas is diverted through sediment control facilities or protected 

from abnormal erosion.  Each sediment control facility is sized according to calculated 

annual sediment accumulations (see Operational section of the individual permit 

applications for specific information on sediment yields from disturbed areas).  Water 

discharged from the sediment pond facilities is monitored according to the stipulations set 

forth in the UPDES permits (refer Volume 9 Hydrologic Section Appendix B). 

 

R645-301-723. SAMPLING AND ANALYSIS 

 

Water quality sampling and analysis of samples collected by PacifiCorp will be done according to 

the "Standard Methods for the Examination of Water and Wastewater."  Refer to Volume 9 

Hydrologic Section Appendix A for sample documentation and analytical methods and detection 

limits. 

 

R645-301-724. BASELINE INFORMATION 

 

PacifiCorp maintains an extensive groundwater and surface monitoring program to characterize 

premining and any mining related impacts both to quality and quantity.  As an integral part of the 

permit application, an annual Hydrologic Monitoring Report is prepared by PacifiCorp and 

submitted to appropriate government agencies.  Baseline information for the East Mountain 

property will be divided into the following categories:  1) Groundwater and 2) Surface Water. 

1. Groundwater 
The characteristics of the groundwater resource are dependent upon the geology of the water-

bearing strata and on the geology and hydrology of the recharge area.  Groundwater movement 

and storage characteristics are dependent on the characteristics of the substratum.  To characterize 

the baseline quality and to document the existence of seasonal variations, PacifiCorp developed a 

groundwater monitoring program which includes sampling both surface springs and in-mine 

groundwater sources.  The program was initiated during a period from 1977 through 1979 for 

majority of East Mountain and during the year 2000 for the Mill Fork area.  Routine monitoring 

continues to support the quality data collected during the initial phase.  In general, data from the 

springs and in-mine sources are representative of the groundwater quality in the geologic strata 

from which the groundwater sources issue.  Cation-anion diagrams have been utilized to depict 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 60 

the groundwater characteristics and to monitor quality trends (refer to Appendix C: Water Quality 

tab for cation-anion diagrams for the Mill Fork Area).  Results of the data collected have shown 

that in both the surface springs and in-mine groundwater sources variations in quality from 

individual sources do exist, but the quality from the individual sources remains consistent with 

time.  Spring water is mostly calcium-bicarbonate with some magnesium and sulfate.  As 

discussed in the General Requirement Section - R645-301-711, quality decreases with increasing 

downward vertical movement and from north to south with sulfate becoming a major constituent.  

Cation-anion diagrams have been included in the Annual Hydrologic Reports to support the lack 

of seasonal variation. 

 

2. Surface Water 
The Mill Fork permit Area is drained by four major drainage systems:  Crandall Canyon Creek, 

Mill Fork Creek, Right Fork of Rilda Canyon, and a series of un-named drainages in Joes Valley.  

PacifiCorp and Genwal Resources along with government agencies have documented that all of 

the streams emanating from within the permit lease area with the exception of Crandall Creek and 

the lower portion of Rilda Canyon cease flowing in the fall or winter, suggesting that they are not 

perennial but ephemeral.  Flow in the drainage is a combination of snow melt and springs.  Most 

of the runoff occurs during the months of April through July.  Even though the drainage systems 

are ephemeral, except for Crandall Canyon and the lower portion of Rilda Canyon, variations in 

quality do exist.  Total dissolved solids increase gradually in concentration as flow proceeds from 

the upper plateau areas to the confluence of the major drainages of Huntington and Cottonwood 

Canyons.  Surface waters in the mine permit area are predominantly bicarbonate, calcium, and 

magnesium in the upper reaches with sulfate becoming a major constituent in the lower reaches.  

The increase in sulfate concentration is due to the influence of the Mancos Shale, a marine shale, 

which outcrops in the lower reach of each of the drainage systems.  Seasonal total suspended 

solids variations also occur with the highest concentrations occurring during the initial runoff 

period. 

 

R645-301-724.100. GROUNDWATER INFORMATION 
A detailed description of the ownership of existing wells, springs, and other groundwater 

resources, including seasonal quality and quantity of groundwater and usage, is given in sections 

R645-301-721 and 722. 

 

R645-301-724.200. SURFACE WATER INFORMATION 
A detailed description of all surface water bodies, i.e., streams and lakes, including quality, 

quantity, and usage is given in section R645-301-722. 
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R645-301-724.300. GEOLOGIC INFORMATION 
Applicable geologic information can be referenced in the Geologic Section of this Volume. 

 

R645-301-724.400. CLIMATOLOGICAL INFORMATION 
PacifiCorp operates a network of weather stations, including two at low elevations (Hunter and 

Huntington power plants) and two at high elevations (Electric Lake and East Mountain). 

 

A. PRECIPITATION 
The climate of the permit area has been described by the U.S. Geological Survey, which states that 

it is semi-arid to sub-humid and that precipitation generally increases with altitude.  The average 

annual precipitation ranges from about ten (10) inches in the lowest parts of the permit mine plan 

area (southeast) to more than twenty-five (25) inches in the highest parts (northwest).  

PacifiCorp's weather station, located in Section 26, Township 17 South, Range 7 East, has 

provided data which shows that the summer precipitation in the form of thundershowers averages 

about the same as the winter precipitation in the form of snowfall.  Because much of the summer 

precipitation runs off without infiltration, the winter precipitation has the greatest impact on 

groundwater. 

 

Precipitation amounts have been and will continue to be recorded at the Hunter and Huntington 

power plants, at Electric Lake Dam, and on East Mountain.  Precipitation data can be found in the 

annual Hydrologic Monitoring Report. 

 

B. TEMPERATURES 
Air temperatures vary considerably both diurnally and annually throughout the permit Mill Fork 

Area.  Midsummer daytime temperatures in lower areas commonly exceed 100o F, and midwinter 

nighttime temperatures throughout the area commonly are well below 0o F.  The summer 

temperatures are accompanied by large evaporation rates.  Although not recorded, there probably 

also is significant sublimation of the winter snowpack, particularly in the higher plateaus which 

are unprotected from dry winds common to the region.  Temperature information is collected at 

the PacifiCorp weather stations at each power plant, at Electric Lake, and on East Mountain.  

These data will continue to be included in the annual Hydrologic Monitoring Report. 

 

C. WINDS 
The winds in the area are generally variable.  The wind rose presented in Volume 9 Figure HF36 

displays the variability for the Meetinghouse Ridge area for January to December 1978. 
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R645-301-724.600. SURVEY OF RENEWABLE RESOURCES LANDS 
Information describing the existing groundwater resources, including descriptions of permit local 

area aquifers and areas of recharge can be found in section R645-301-721.  Impacts related to 

mine subsidence can be found in section R645-301-728. 

 

R645-301-724.700. ALLUVIAL VALLEY FLOORS 
Utah Regulations require that the presence of alluvial valley floors in or adjacent to the mine 

project area be identified.  The regulations define an alluvial valley floor as "unconsolidated 

stream-laid deposits holding streams with water availability sufficient for sub-irrigation or flood 

irrigation agricultural activities but does not include upland areas which are generally overlain by 

a thin veneer of colluvial deposits composed chiefly of debris from sheet erosion, deposits formed 

by unconcentrated runoff or slope wash together with talus, or other mass movement 

accumulations, and windblown deposits."  The alluvial valley floor is therefore determined to 

exist if: 

 

 1. Unconsolidated stream-laid deposits holding streams are present, and 

 2. There is sufficient water to support agricultural activities as evidenced by: 

a. The existence of flood irrigation in the area in question or its 

historical use; 

b. The capability of an area to be flood irrigated, based on 

streamflow, water yield, soils, water quality, topography, and 

regional practices; or 

c. Subirrigation of the lands in question, derived from the 

groundwater system of the valley floor. 

A. SCOPE 
The purpose of this section of the report is to examine the potential existence of alluvial valley 

floors in and adjacent to the areas to be affected by surface operations associated with the permit 

areas.  It is divided into three parts.  First, a general description of the surface operations and site 

disturbances associated with the permit areas is presented.  Next, discussions of the characteristics 

of geomorphology and irrigation are presented.  Finally, the conclusions of the alluvial valley 

floor determination are summarized. 

 

B. SITE DESCRIPTION 
Surface facilities associated with the permit area will consist of the portal area and associated 

facilities:  for Deer Creek Mine - Deer Creek and Rilda canyons. 

 

The climate of the general area is semi-arid to arid and continental.  Daily minimum temperatures 

recorded at the East Mountain weather station in winter range from the average low of -6.3o F to 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 63 

the maximum record low of -15.2o F, and daily maximum temperatures in summer range from the 

average high of 84.7o F to the maximum record high of 89.3o F. 

 

Temperatures in the region tend to be inversely related to elevation.  Average annual precipitation 

recorded for a 20 year period (1981-00) at the East Mountain weather station averaged 13.59 

inches.  Approximately fifty percent of the annual precipitation falls during the winter as snow 

with most of the remainder coming as summer thunderstorms. 

 

C. ALLUVIAL VALLEY FLOOR CHARACTERISTICS  
In this section of the report the various criteria for determining the existence of an alluvial valley 

floor are examined in relation to the overall permit mine plan and adjacent areas. 

 

D. GEOMORPHIC CRITERIA 
Alluvial deposits in and adjacent to the mine permit plan area have been mapped and reported in 

Doelling's "Wasatch Plateau Coal Fields, 1972."  The report indicated that alluvia in the area are 

found solely along Huntington Creek below the Rilda Canyon confluence in the Huntington 

drainage system, in the Cottonwood drainage system along lower Cottonwood Creek and at the 

mouth of the North Fork of Cottonwood Creek, and in the Joes Valley drainage. 

 

E. FLOOD IRRIGATION 
Flood irrigation near the permit mine plan area is currently (and has historically been) confined to 

the alluvial areas of Huntington Creek approximately one mile below the confluence of Deer Creek 

and Huntington Creek.  In the Cottonwood drainage system flood irrigation is currently, and 

historically, confined to the alluvial areas of lower Cottonwood Creek.  No flood irrigation has 

historically been practiced on the narrow alluvium land upstream in the canyons opening to lower 

Cottonwood and Huntington Canyon creeks.  The historic lack of flood irrigation in these steep, 

narrow canyons suggests that such activities are not feasible in the region.  In addition, the 

topography is very steep and consequently not conducive to agricultural activities. 

 

Water quality of Cottonwood and Huntington creeks is good.  A detailed review of the surface 

water quality has been presented previously in this report and is updated each year in the annual 

Hydrologic Monitoring Report. 

 

F. SUB-IRRIGATION 
Some sub-irrigation of vegetation does occur on the alluvial valley floors.  The sub-irrigated 

species (mainly cottonwoods and willows) are found along the channels of Cottonwood Creek and 

in the Joes Valley drainage above the reservoir and along the channels of Rilda Canyon and 
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Huntington Creek.  This suggests that sub-irrigation is confined to the channel areas where the 

water table is near the surface. 

 

G. ALLUVIAL VALLEY FLOOR IDENTIFICATION 
Based on the foregoing analysis, the narrow canyons associated with the permit mine plan area 

cannot be considered to have an alluvial valley floor due to insufficient alluvium and the very 

limited area for supporting an agriculturally useful crop.  The valley floor of Huntington Creek 

below the confluence with Deer Creek, however, can be classified as an alluvial valley floor due 

to the presence of both flood irrigation and limited sub-irrigation on the alluvium. 

 

H. POTENTIAL IMPACTS OF ALLUVIAL VALLEY FLOORS 
Very little potential exists for the mine operations to impact the Cottonwood and Huntington Creek 

alluvial valley floor due to the location of the operations in comparison to the alluvial deposits.  

All surface disturbances in the portal area will be protected by sediment control facilities and have 

been designed and constructed according to R645 standards in an environmentally sound manner. 

 

The hydrologic monitoring program will help determine the actual impact of surface activities and 

aid in selecting mitigating measures, if necessary; however, it is believed that the overall permit 

mine plan area and associated activities will have no significant hydrologic impacts on the alluvial 

valley floor along Cottonwood and Huntington creeks.  Details concerning the monitoring 

program are outlined in section R645-301-731. 

 

R645-301-725. BASELINE CUMULATIVE IMPACT AREA INFORMATION 

 

Hydrologic and geologic data required assessing the probable cumulative impacts of the coal 

mining and reclamation activities are presented in the Hydrologic (including the Annual 

Hydrologic Reports), Operational, and Reclamation sections of the Deer Creek permit application. 

 

R645-301-728. PROBABLE HYDROLOGIC CONSEQUENCES (PHC) 

DETERMINATION 

 

Probable hydrologic consequence determinations are based on extensive investigations conducted 

to determine existing groundwater and surface water resources along with ongoing hydrologic 

research and comprehensive monitoring programs including hydrologic and subsidence.  Data 

utilized to arrive at the conclusions presented in this section were discussed earlier (see Section 

R645-301-721), and specific information pertaining to impacts to the hydrologic balance will be 

discussed under the appropriate section. 
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A. DESCRIPTION OF THE MINING OPERATION 
The PacifiCorp mine permit areas operations are located in the central portion of the Wasatch 

Plateau Coal Field in Emery County, Utah.  Generally, this area is a flat-topped mesa surrounded 

by heavily vegetated slopes which extend to precipitous cliffs leading to the valley below.  Much 

data has been collected regarding the geology and the hydrology of the East Mountain property 

including the Mill Fork permit Area.  In all, approximately 150 232 drill holes have been 

completed from the surface, over 500 from within the mines; and a comprehensive hydrologic data 

collection program is ongoing, all of which have provided data used in this PHC.  The most 

applicable data have been included in this document.  For a review of additional data it is 

suggested that the reader refer to the annual Hydrologic Monitoring Report. 

 

B. GEOLOGY 
A detailed description of the geology (structure and stratigraphy) has been presented in a previous 

section and will not be duplicated here. (Refer to R645-301-600 Geologic Section of this Volume). 

 

C. MINING METHODS 
Mining of the Mill Fork Area was be conducted entirely by underground mining methods 

consisting of continuous miner and longwall techniques.  Production from the Mill Fork Area 

ceased on January 7, 2015.  Two mineable coal seams existed within the property.  In ascending 

order they are the Hiawatha and Blind Canyon (refer to the Engineering Section).  Inter-burden 

between the two seams ranges from approximately eighty (80) to one hundred twenty (120) feet.  

Based on the proposed mine plan, there will be were areas in each seam where one seam will be 

was mined, and an isolated area mainly within UTU-88554 where both seams will be were 

extracted.  Thin coal prohibits prohibited mining in the southwestern portion of Sections 22 and 

23 (T. 16 S., R 6 E.), and eastern half of Section 13 (T. 16 S., R 6 E.) and 18 (T. 16 S., R 7 E.).  

Multiple-seam mining is projected to occur has occurred in Sections 11, 12, 13 and 14 (T. 16 S., 

R 6 E.). 

 

The chemical and physical properties of the overburden have been identified and described in the 

Geologic section of the permit application. 

 

Because mining was is limited to underground mining techniques, only minor amounts of 

overburden directly in contact with the seam, either roof or floor, were will be removed during 

mining operations. 
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D. SURFACE WATER SYSTEM 
A detailed description of the regional and permit mine plan area surface water resources have been 

presented in previous sections and will not be duplicated here.  (Refer to R645-301-722).  In 

general, the surface drainage system on East Mountain is divided into two major drainages; the 

southwest portion forms part of the Cottonwood Creek drainage, and the northeast portion 

contributes to the Huntington Creek drainage.  The Huntington Creek drainage covers seventy 

percent (70%) of the East Mountain leases held by PacifiCorp.  Both of these perennial streams 

are located adjacent to but not within the permit lease boundaries.  PacifiCorp has observed that 

all of the streams emanating from within the Mill Fork permit boundary, with the exception of 

Crandall Canyon Creek, are either intermittent or ephemeral.  Most of the streams are spring fed.  

PacifiCorp has monitored all of the surface waters since 1979 (except for Rilda Canyon, Mill Fork 

Canyon and Indian Creek, 1989, 1997 and 2000 respectfully) and will continue to monitor them 

in the future.  The data collected is included in each annual Hydrologic Monitoring Report. 

 

Impacts to surface water due to the underground operations of Deer Creek are minor, both in terms 

of quality and quantity.  Due to the type of mining and relatively small areas of surface 

disturbance, surface water impacts are limited.  Through the use of sedimentation ponds and the 

diversion of runoff from undisturbed areas around the surface facilities, impacts to surface waters 

are negligible.  (See Volume 9 Appendix B for UPDES permit information.)  One impact 

associated with the Deer Creek operations is mine dewatering.  A detailed analysis of the 

associated impacts is described in the Hydrologic Balance section below. 

 

E. HYDROLOGIC BALANCE - SURFACE WATER SYSTEM 
As mentioned previously in this report, the major drainages conveying runoff away from the 

mine permit areas are streams in Crandall, Mill Fork, Rilda Canyons and un-named drainages in 

Joes Valley.  With the exception of the very headwater regions of these drainage basins, mining 

and, therefore, subsidence will not occur beneath the major stream channels of these canyons.  

In the majority of cases, cracking due to subsidence is not anticipated to extend to the surface; 

therefore, surface runoff patterns will not be significantly affected.  Data collected by 

PacifiCorp over a twenty thirty (230) year period concerning subsidence and surface drainages 

has not detected any surface stream impacts.  Consequently, subsidence should not cause 

significant impacts to the surface water system.  Surface facilities are located in the following 

canyons: 

 

Deer Creek Mine:   Deer Creek Canyon 

Rilda Canyon 

 

Natural tributary flows are diverted around surface facilities.  Surface runoff from disturbed areas 

is detained in sedimentation ponds prior to release.  All discharge from the sedimentation ponds 

is sampled in accordance with the stipulations in the UPDES permits (see Volume 9 Appendix B). 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 67 

 

Underground coal mines in the Wasatch Plateau Coal Field typically intersect groundwater from 

strata surrounding the coal seam.  Mines operated by PacifiCorp; including Deer Creek, 

Wilberg/Cottonwood, and Trail Mountain mines have intersected quantities of water in excess of 

operational needs and therefore have discharged intercepted groundwater.  Dewatering of Deer 

Creek, Wilberg/Cottonwood and Trail Mountain has had only a minor impact on surface quality 

and quantity on a regional basis; however, on a site specific basis the flow in Deer Creek and 

Grimes Wash has increased from premining conditions.  During periods of high runoff changes 

in quality are insignificant; however, in low flow conditions some degradation is likely due to the 

fact that the mine discharge waters are higher in TDS than the surface waters.  It The degradation 

is difficult to assess the degradation because it is not known from where or how much of the water 

discharged from the mine would naturally have been discharged into the receiving streams by 

natural groundwater flow.  It is anticipated that mining in the Mill Fork permit Area will intercept 

groundwater similar adjacent operations (Deer Creek and Genwal Resources).  The section below 

will describe the dewatering of Deer Creek and related surface impacts. 

 

Deer Creek Mine 

Excess water not utilized in the mining operation or for domestic use is either 

pumped to storage areas or discharged from the mine.  (Quality and quantity is 

reported in the Annual Hydrologic Report.)  The locations of the sump areas within 

the mine are shown in the Annual Hydrologic Report. 

 

Inline flow meters are utilized to record the amount of water discharged from the 

mine, after which it passes through underground sedimentation sumps.  Prior to 

December 1990 all of the water discharged from Deer Creek was piped directly to 

PacifiCorp's Huntington Power Plant.  As of November 16, 1990, the State of 

Utah-Department of Health granted PacifiCorp a temporary discharge permit under 

a bypass agreement.  On June 1, 1994, Department of Health granted PacifiCorp a 

site specific permit which included discharge from the Deer Creek Mine.  Excess 

water not utilized in the mining operation or for domestic use is either pumped to 

storage areas or discharged to the Huntington Plant or Deer Creek drainage in 

accordance with stipulations of UPDES Permit Number UT0023604-02 (refer 

Volume 9 Appendix B for UPDES permit information).   

 

F. MITIGATION AND CONTROL PLANS 
Runoff from disturbed areas is diverted through sediment control facilities or protected from 

abnormal erosion.  Any mine discharge will be routed through the underground sediment pond 

and reservoir in the old workings or specialized sump areas and will be monitored in accordance 

with UPDES permit standards and state and federal regulations.  (See Appendix B for UPDES 
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permit information.) 

 

The effects of the mining operation on the surface water system will be analyzed through the 

surface water monitoring plan described below.  In the event that monitoring shows that the 

surface water system is being adversely affected by mining activities, additional steps will be taken 

to rectify said impacts in cooperation with local, state, and federal regulatory agencies. 

 

G. SURFACE MONITORING PLAN 
A hydrologic surface monitoring program, initiated in 1979 (except for Rilda Canyon, Mill Fork 

Canyon and Indian Creek, 1989, 1997 and 2000 respectfully), has been underway at each of the 

surface monitoring stations shown on Hydrologic Map MFS1830D.  Stations were established to 

monitor water quality and quantity above and below the mine permit areas.  The parameters for 

laboratory analyses are those established by DOGM in "Guidelines for Surface Water Quality" 

(see Appendix A).  Once baseline data have been collected (two year period), the surface sites 

described in the hydrologic monitoring schedule in Volume 9 Appendix A will continue to be 

monitored quarterly (when accessible) throughout the operational phase of the mine.  The 

quarterly monitoring during the mine operational phase will include flow and quality to delineate 

seasonal variation and assess changes in water quality. 

 

Future data may show that modifications of the monitoring schedule are justified.  Any changes 

to the monitoring schedule (frequency or parameters) will be made only with the approval of 

DOGM.  Results of all water quality data will be submitted to that agency quarterly, with an 

annual summary. 

 

Postmining monitoring of surface water will continue at representative stations determined with 

the aid and approval of DOGM.  Representative surface water stations will be monitored 

biannually during high and low flow conditions.  Monitoring will continue until the release of the 

reclamation bond or until an earlier date to be determined after appropriate consultation with local, 

state, and federal agencies. 

 

H. GROUNDWATER SYSTEM 
Detailed descriptions of the regional and permit local area groundwater resources have been 

presented in previous sections and will not be duplicated here (refer to R645-301-722).  In 

general, the majority of all natural groundwater discharge points located on the East Mountain 

property (including the Mill Fork State Lease/UTU-84285 Area) are in the form of seeps and 

springs.  PacifiCorp has mapped approximately one hundred ninety-eight (198) springs within 

and adjacent to the Mill Fork permit Area ranging in discharge from <1 gpm to as high as 145 gpm 

(see Spring Map MFS1831 and Appendix C). 
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PacifiCorp has collected an extensive database of information pertaining to the groundwater 

quality and quantities of the East Mountain region and adjacent areas.  Included in the database is 

longterm quality and flow information both for springs and for groundwater intercepted by mining.  

In addition to the studies completed by PacifiCorp, Mayo & Associates was contracted in 1996 

and 2000 to conduct comprehensive study to characterize the hydrology and hydrogeology of the 

East and Trail mMountains (refer to Volume 9 - Hydrologic Support Information No.11 and 

Appendix B of this section).  The hydrogeology of the PacifiCorp leases were elevatedevaluated 

by analyzing: 1) solute and isotopic composition of surface and groundwaters, 2) surface and 

groundwater discharge data, 3) piezometric data, and 4) geologic information. The following is 

summary of the conclusion of this study (refer to Volume 9 Hydrologic Support Information No. 

11 and Appendix B of this section for complete details): 

 

Conclusions from Mayo & Associates Hydrologic Investigation 

1. The δ2H and δ18O compositions demonstrate that all groundwaters are of meteoric 

origin (i.e. snow and rain). 

2. Active and inactive groundwater regimes occur in the mine lease area.  

3. The active regime includes alluvial groundwater, groundwater in the Flagstaff 

Formation, and all near surface exposures of the other bedrock formations except, 

perhaps, the Mancos Shale.  The near surface extends about 500 to 1,000 feet into cliff 

faces.  Groundwaters in the active regime contain abundant 3H and anthropogenic 14C.   

4. Comparison of long-term discharge hydrographs with precipitation records 

demonstrates that active regime groundwaters: 1) are in direct hydraulic 

communication with the surface,  2) are recharged by modern precipitation, and  3) 

have large fluctuations in spring discharge rates which can be attributed to seasonal and 

climatic variability.  High-flow/low-flow discharge rates vary as greatly as 600 gpm 

to nearly dry; however, most high flow rates are less than 50 gpm. 

5. Despite the seasonal variability in discharge rates, the solute concentrations of active 

region groundwaters do not exhibit significant seasonal variability. 

6. The inactive regime includes groundwater in sandstone channels in the North Horn, 

Price River, and Blackhawk Formations which are not in direct hydraulic 

communication with the surface (i.e. greater than about 500 to 1,000 feet from cliff 

faces).  Mine workings are largely part of the inactive regime. The sandstone channels 

are vertically and horizontally isolated from each other and when encountered in mine 

workings are usually drained quickly.  Coal seams are hydraulic barriers to 

groundwater flow.  The blanket sands of the Star Point Sandstone are also largely in 

the inactive zone.  Except where exposed near cliff faces, faults encountered in mine 

workings are part of the inactive regime.  Except near cliff faces, faults are not 

conduits for vertical hydraulic communication between otherwise hydraulically 

isolated pockets of groundwater. 

7. Inactive region groundwater systems contain old groundwater (i.e. 2,000 to 12,000 
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years), and are not influenced by annual recharge events or short term climatic 

variability.   

8. In-mine inactive regime groundwaters occur in nearly stagnant, isolated zones which 

have extremely limited hydraulic communication with other inactive regime 

groundwaters in the vicinity of mine workings and with near-surface active regime 

groundwaters as evidenced by the following: 

a) Groundwaters discharging into mine openings have 14C ages ranging from 2,000 to 

12,000 years 

b) Roof drip rates rapidly decline when water is encountered in the mine indicating that 

the saturated zone above the coal seam is not hydraulically continuous and has a limited 

vertical and horizontal extent. 

c) Unsaturated conditions have been identified in boreholes drilled vertically into 

sandstone channels located above coal seams.  

9. The fact that inactive region groundwaters encountered in mine openings do not have 

an infinite age means that, at some time, there has been some hydraulic communication 

with the surface.  This communication is extremely limited as illustrated by calculated 

steady state recharge-discharge rates of faults and sandstone channels in the inactive 

zone which range from 0.001 to 1.23 gpm. 

10. Groundwater in the Star Point Sandstone is part of the inactive regime as evidenced by 

the 6,000 year 14C age of the sample from well TM-3.  In the down dip direction along 

the axis of the Straight Canyon Syncline, potentiometric pressures in the Spring Canyon 

member results in upwelling of groundwater into Hiawatha seam mine openings.  

Such upwelling may locally reduce the pressure in the Spring Canyon member. 

11. Areally extensive groundwater regimes in the lower Blackhawk Formation and Star 

Point Sandstone do not exist within the lease area. Therefore, it is not meaningful to 

create piezometric surface maps of these systems. 

12. Streamflow is dependent on snow melt, precipitation and thunderstorm activity.  There 

is no apparent hydraulic communication between streamflow and groundwater 

encountered in mine openings. 

13. The groundwater discharging into the Rilda Canyon alluvial collection system is of 

modern origin and is closely tied to seasonal recharge.  This is evidenced by its modern 

radiocarbon and 3H contents and by the discharge hydrographs.  The alluvial 

groundwater is not related to the groundwater encountered in the mines. 

14. The groundwater discharging in Cottonwood Canyon near Cottonwood Spring and 

Roans Spring discharges from glacial deposits and is of modern origin.  The 

radiocarbon and 3H contents of this water indicate a modern origin.  The water in the 

shallow glacial deposits is not related to the groundwater encountered in the mines. 

 

The USGS has conducted extensive studies to determine the regional groundwater system for the 

central Wasatch Plateau Coal Field.  The studies indicate a regional aquifer exists in the coal-
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bearing sequence of the Blackhawk and the underlying Star Point Sandstone formations.  The 

studies have also concluded that several isolated or perched aquifers existed above the 

Blackhawk/Star Point Sandstone aquifer.  PacifiCorp agrees with conclusions of the USGS 

studies concerning the perched aquifers above the coal-bearing sequence of the Blackhawk 

Formation but has some reservations about the significance of the Blackhawk/Star Point Sandstone 

aquifer which will be discussed below.  The majority of the groundwater is discharged from the 

perched aquifers which occur along the base of the North Horn Formation in the form of seeps and 

springs (refer to Spring Hydrologic Map MFS18310D).  Several other perched aquifers exist 

mainly along the formational contacts with the North Horn Formation, including the upper contact 

with the Flagstaff Limestone and the lower contact with the Price River Formation. 

 

The majority of the groundwater recharge on East Mountain comes from the winter snowpack 

which melts and infiltrates into the surface of East Mountain.  The water flows down vertical 

fractures which intersect sandstone channel systems in the North Horn and Blackhawk formations.  

The majority of the groundwater reaching this point intersects the surface in springs located in the 

North Horn Formation.  Very little recharge intersects the Price River Formation and Castlegate 

Sandstone sandstones; consequently, they are not water saturated where intersected in the 

numerous drill holes penetrating those units. 

 

The hydrogeologic characteristics of the coal-bearing Blackhawk and overlying formations 

effectively limit the extent of impacts to the hydrologic system.  Impacts to water quality are 

negligible and may be slightly beneficial.  As discussed previously, two separate aquifers-water 

bearing zones occur on the East Mountain property:  1) perched aquifers associated mainly with 

the North Horn Formation, and 2) Blackhawk-Star Point Formation, which exhibits limited 

potential as a property wide, water saturated zone.  The following hydrologic balance section will 

segregate the two zones and describe the significance and possible impacts to each zone. 

 

I. HYDROLOGIC BALANCE - GROUNDWATER 
Mining within the Mill Fork permit Area will have negligible impact on the regional hydrologic 

balance, but there could be some possible local impact.  This section discusses the possible 

mining-related impact on the hydrologic balance due to 1) subsidence - perched aquifer systems, 

2) mining in the Rilda Canyon area - NEWUASSD springs, 3) mining in the Mill Fork area - Little 

Bear Spring, and 4) interception of groundwater by mine workings. 

 

1. Subsidence:  Perched Aquifer Systems above the Mine Horizon 
As discussed earlier, most of the groundwater in the permit mine plan area discharges in the form 

of seeps and springs.  Springs issuing from the perched groundwater in the Flagstaff Limestone 

throughout the Blackhawk formations will only be impacted by mining activities if fracturing from 

subsidence reaches upward into these formations and is not sealed by swelling or fracture filling 
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from plastic mudstones.  As discussed earlier, the majority of springs on the East Mountain 

property (including the Mill Fork area) are associated with the North Horn Formation.  As 

discussed in the regional groundwater characteristics section, the North Horn Formation is 

comprised of a variety of rock types which range from highly calcareous sandstone to mudstone.  

Lenticular sandstone channels are often present in the upper and lower portion of the formation.  

Water which percolates down fractures from the overlying Flagstaff Limestone works its way into 

the sandstones, forming the perched water tables.  The actual lateral extent, or correlation, 

between the perched water tables has not been identified; and it is not practical to do so because 

the tables are limited in extent and variable in stratigraphic location.  Many springs have been 

identified where sandstone channels intersect the land surface.  A Spring Geologic Conditions 

Inventory sheet has been completed for each spring inventoried on the East Mountain Property 

and can be found in Appendix C. 

 

The lower two thirds (upper Cretaceous in age) of the formation is generally highly bentonitic 

mudstone which is impermeable.  It is likely that this material is acting as an aquiclude, preventing 

adequate recharge from reaching the Price River Formation or Castlegate Sandstone Sandstone 

below.  The mudstones present appear to swell when they come in contact with water; therefore, 

vertical migration of water along fractures through this material is limited because the fractures 

are sealed by the swelling clays.  To identify and verify the existence of these bentonitic-plastic 

type mudstones, PacifiCorp conducted a special surface drilling program in 1989 to determine the 

rock strength and lithologic characteristics of the overburden on the East Mountain property.  The 

entire sequence of the formations which are present on the East Mountain property, from the 

Flagstaff through the Star Point Sandstone Formation, was penetrated using two drill holes, 

identified as EM136C and EM137C.  Drill hole EM136C penetrated the Flagstaff Limestone and 

the upper 200 feet of the North Horn Formation.  Hole EM137C penetrated the lower portion of 

the North Horn Formation through the upper Star Point Sandstone Formation (refer to Volume 9 

Hydrologic Support Information: No.8).  Previous East Mountain surface exploration programs 

have experienced swelling and caving problems associated with plastic mudstone zones located in 

the upper and lower portions of the North Horn Formation.  Regional as well as property wide 

drilling, along with limited accessible outcrop data, has shown that even though projecting the 

lateral extent of individual lithologic units is not practical, the basic lithologic characteristics of 

the North Horn Formation are consistent on regional and permit local area bases.  Drilling of 

EM136C and 137C confirmed existence of soft, plastic type mudstones which form an aquiclude, 

preventing significant recharge to the lithologic units below the North Horn Formation.  Field 

investigations have shown that even along major fault systems, i.e., Pleasant Valley and Roans 

Canyon, vertical migration is interrupted by the lithologic characteristics of the North Horn 

Formation, forming springs along the fault traces.  Examples of springs of this type are shown on 

Volume 9 Table HT1 and Map HM4. 

 

The depth of the aquifers in the North Horn Formation is variable due to the rugged topography.  
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The localized perched water tables may either intersect the surface of the ground or be covered by 

as much as 1,000 feet of overburden.  They are located at least 1,400 feet above the coal seam to 

be mined.  Communication of water between the perched aquifers in the North Horn Formation 

and the water flowing into the Deer Creek Mine is limited in quantity and occurs very slowly. 

 

Studies conducted by PacifiCorp, along with independent governmental research have concluded 

that impacts to the perched aquifers have been negligible (refer to 1). Annual Hydrologic 

Monitoring Reports, 2). Supplemental Volume 1, Phase I, II, and III Lease Relinquishment 

Information for the Cottonwood/Wilberg Mine, C/015/019, Deer Creek Mine, C/015/018, and Des 

Bee Dove Mine C/015/017, Emery County, Utah, and 3). United States Department of Interior: 

Bureau of Mine Information Circular 9405).  As stated in IC9405; the Bureau of Mines evaluated 

the hydrologic and overburden failure data to assess the response of local ground water to 

underground coal mining in single- and multiple-seam conditions.  Surface subsidence did not 

appear to play a major role in response of springs at this site.  The lack of observed responses was 

attributed to geologically driven site-specific conditions that buffered the effects of mining.  

These conditions included thickness of overburden, presence of hydrophilic clays and estimated 

elevation of fracturing. 

 

To identify any mining related impacts to the perched aquifer systems above the mine horizon 

PacifiCorp monitors a significant number of springs which have been undermined or will be 

undermined within the next five years (see Hydrologic Monitoring Schedule in Appendix A and 

Hydrologic Monitoring Map MFS1851D).  A field verification meeting will be held each year 

with the government agencies involved to determine if changes in the springs monitored are 

required.  Each year in the annual Hydrologic Monitoring Report spring flow rates will be 

compared to East Mountain climatology as to how closely spring discharge follows local annual 

precipitation or to verify any mining related impacts. 

 

2. Mining in the Rilda Canyon Area-NEWUASSD Springs 
As discussed in R645-301-721, North Emery Water Users Association Special Services District 

(NEWUASSD), a major concern to PacifiCorp is the proximity of proposed mining activities in 

Rilda Canyon to the Rilda Canyon springs.  Probable hydrologic consequences of mining in the 

vicinity of the Rilda Canyon Springs is described in Volume 9 Hydrologic Section and will not be 

repeated here.  Mitigation alternative information for Rilda Canyon Springs can be found in 

Volume 9 Appendix D. 

 

3. Mining in the Mill Fork Area - Little Bear Spring 
The potential for mining activities to impact Little Bear Spring is believed to be minimal for several 

reasons.  First, the spring is located one and one half (1½) miles from the Mill Fork permit area 

lease UTU-88554 and more than two miles from the nearest proposed mining activities (refer to 
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Hydrologic Monitoring Map MFS1851D).  Second, Little Bear Spring discharges from an active 

zone groundwater system that is in good communication with shallow recharge sources.  These 

types of groundwater systems are isolated from the deep, inactive zone groundwater systems 

encountered in area coal mines. 

 

Although the headwaters of the Mill Fork drainage isare within the Mill Fork permit Area, the 

potential for adversely affecting surface waters in the drainage is remote.  In those areas in the 

headwaters region that are proposed for full extraction mining, the stream channel resides 

primarily on the North Horn and Price River Formations (Appendix B Figure 5).  The thick 

sequence of relatively low permeability rock that separates the mined horizon from the stream 

channel effectively prohibits the downward migration of surface water and groundwater into 

deeper horizons.  Thus, the potential for diminished flow in Mill Fork Creek, and corresponding 

decreases in the recharge to Little Bear Spring, is minimal (for alternative mitigation information 

related to Little Bear Spring refer to R645-301-731.530). 

 

PacifiCorp cooperated with Huntington City, Elmo City, Cleveland City and CVSSD in 

developing a comprehensive mitigation plan.  The agreement was signed on July, 2004.  As part 

of the agreement, PacifiCorp constructed a water treatment plant in 2005 located near at the 

existing Huntington City plant in Huntington Canyon.  The mitigation agreement information is 

found in Appendix D of Volume 9. 

 

4. Interception of Groundwater by Mine Workings 
As previously discussed in this section, the Blackhawk Formation consists of inter-bedded layers 

of sandstone and mudstone separated by various mineable and non-mineable coal seams.  The 

sandstone beds-fluvial channel systems are generally massive while the mudstone layers are fine 

textured and have a tendency to swell when wet and decompose into an impervious clay.  Because 

of the aquiclude formed by mudstone layers in the North Horn Formation, recharge to the 

Blackhawk Formation is limited, even along major fault systems.  Due to the lithologic 

characteristics of the Blackhawk, both vertical and horizontal migration is constricted. 

 

The interception of groundwater varies and is dependent on several factors.  One of the most 

significant is that when the mine enters virgin country, a significant amount of water is liberated.  

In virtually all cases the amount of water which flows into the mine exceeds the recharge and, in 

time, the water inflow decreases in volume.  If new areas are not mined, the discharge from the 

mine will decrease accordingly.  As reported in the annual Hydrologic Monitoring reports, flow 

rates for individual areas including fault zones normally decrease to less than ten percent of the 

initial flow rate.  (Historical information can be found in the annual Hydrologic Monitoring 

reports.)  
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Long term monitoring of water producing zones in both Deer Creek and Wilberg/Cottonwood 

mines has established that once base flow has been reached, the flow is consistent over time.  

Monitoring has not indicated any seasonal or yearly variations (see annual Hydrologic Monitoring 

reports for in-mine long term flow information). 

 

As pointed out by Theis (1957, p. 3), water discharged from a well or, in this case, underground 

mines, must be balanced by 1) an increase in recharge to the groundwater system, 2) a decrease in 

natural discharge from the system, or 3) a decrease of groundwater in storage, or by a combination 

of all of these.  As hydrologic studies have shown and monitoring of intercepted groundwater has 

verified, recharge into the underground workings is limited even in areas of faults and fractures.  

Based on the hydrologic characteristics of the Blackhawk and the underlying Star Point Formation 

(low porosity and hydraulic conductivities) and data from surface hydrologic monitoring, decrease 

in the natural discharge of the system is considered to be only a minor factor; therefore, 

groundwater intercepted in the permit mine plan area is believed to be from storage.  One factor 

which verifies this conclusion is rapid dewatering of intercepted groundwater with no apparent 

change in the surface hydrological system.  As the USGS pointed out in Open File 81539 and 

monitoring by PacifiCorp has shown, the majority of surface flow is due to the runoff from the 

winter snowpack and not from groundwater recharge.  It is possible that over a long period of 

time the groundwater system of the Cottonwood and Huntington Creek drainage systems could be 

impacted from a slight reduction in recharge; but this is more than offset by the interception of the 

groundwater, especially in terms of quality, which will be discussed later. 

 

a. Depletion Of Storage 
Two main areas-types of groundwater depletion are projected to occur within the Mill Fork permit 

Area and will be discussed separately, 1) fluvial sandstone channel systems, and 2) geologic 

structures; including folding, faults and fractures. 

 

(1) Fluvial Sandstone Channel Systems 

In the Deer Creek Mine sandstone channels (ancient river systems) overlie and scour into the 

underlying strata (refer to Volume 9 Maps HM2 and HM3 updated annually in the Hydrologic 

Monitoring Reports).  Based upon drilling results, similar geologic conditions are projected to 

occur in the Mill Fork permit Area.  These channel systems were part of a deltaic depositional 

setting active during and after the coal forming peat accumulation.  The largest influx of water 

originates from the roof when mining advances beneath sandstone top.  The sandstone, which is 

semipermeable and porous, affords an effective route of water transport.  Mudstone, siltstone, and 

interbedded materials generally act as aquicludes which impede water flow unless fracturing of 

the formation has allowed for secondary permeability.  Of the water producing areas, those closest 

to the active mining face exhibit the greatest flows.  As mining advances, the area adjacent to the 

active face continues to be excessively wet and previously mined wet areas experience a decrease 
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in flow.  Data collected by PacifiCorp indicates a ninety percent reduction in water flows from 

roof sampling sites over a five month period (or less) as the mining face is advanced (review annual 

Hydrologic Monitoring reports).  It has also been noted that the outermost entries of a multiple 

entry system remain wet for a longer period of time than the inner entries.  It appears that the 

water source is being dewatered since excavated areas of the mine do not continue to produce 

water indefinitely.  The water source must be either of limited extent, i.e., a perched aquifer, or 

have a limited recharge capacity, i.e., poor horizontal and vertical permeability (refer to Volume 9 

Figure HF42 depicting an idealized view of the dewatering process). 

 

As documented in Appendix B, in-mine groundwater occurs in isolated, inactive systems as 

demonstrated by the small 3H content and radiocarbon ages of mine waters which range from 2,000 

to 19,000 years (Appendix B Table 5), with the exception of two sites which are discussed below.  

This indicates that in-mine waters are not in hydraulic connection with near-surface spring waters 

that respond to seasonal and climatic changes and contain anthropogenic carbon and appreciable 

amounts of 3H. 

 

(2) Geologic Structures Including Folding, Faults And Fractures 

Folding:  Strata in the Mill Fork Area are gently folded in two broad structural features.  The Flat 

Canyon Anticline crosses the southeastern portion of the permit lease area.  This anticline trends 

southwest to northeast, and plunges to the southwest.  Dips in the anticline range from two to six 

degrees with the south limb dipping the steepest.  To the north, the north limb of the Flat Canyon 

Anticline becomes the south limb of the Crandall Canyon Syncline, a flat-bottomed syncline.  

This syncline also trends southwest to northeast.  Dips on the northwest side are much steeper 

than on the southeast side. 

 

Groundwater inflow related to folding has been minimal in the vicinity of the Mill Fork permit 

Area, except for the western portion of the Trail Mountain Mine located approximately nine miles 

to the south of the Mill Fork permit Area.  A major geologic structure known as the Straight 

Canyon Syncline bisects the Trail Mountain Mine area.  Gradient from the portal area to western 

portion of the mine was in excess of nine hundred feet in a distance of approximately three miles.  

The trough of the Straight Canyon Syncline can be observed at the Joes Valley Dam.  Drilling 

along the trough of the syncline intercepted artesian flow (refer to Trail Mountain Permit: 

Hydrologic Section for discussion of well TM-3 located in Section 3, Township 18 South, Range 

6 East).  As mining progressed to the west in the Trail Mountain Mine, groundwater inflow was 

encountered related to depressurization of the Star Point Sandstone. 

 

As stated above, the strata in the Mill Fork area are gently folded in two broad structural features 

with overall gradients across the lease of approximately one hundred feet in a distance of 

approximately three miles.  Exploration drilling has been conducted along the trough of the 
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Crandall Canyon Syncline on the eastern and western boundaries of the lease (refer to map 

MFU1828D).  Drilling conducted by PacifiCorp has not detected measurable groundwater inflow 

from the lower Blackhawk/Star Point formations (refer to R645-301-600 Appendix B).  Personnel 

communications with representatives of Genwal, hydrologic studies conducted at the Genwal 

Mine (refer to Genwal MRP: Hydologic Section) and observations of the mine verify that 

interception of groundwater related to the depressurization of the Star Point Sandstone is minimal. 

 

As stated earlier, Little Bear Spring is located in Little Bear Canyon along the base of the Crandall 

Canyon Syncline.  Little Bear Spring discharges from active zone groundwater system that is in 

communication with shallow recharge sources.  These types of groundwater systems are isolated 

from the deep, inactive zone groundwater systems encountered in the coal mines.  PacifiCorp’s 

Hydrologic Monitoring Program has been specifically designed to monitor potential impacts to the 

lower Blackhawk and Star Point Sandstone formations with the inclusion of springs MF-213 and 

Little Bear Spring (refer to map MFU1851D and Appendix A). 

 

Faults and Fractures:  Groundwater inflows associated with the Roans Canyon Fault system have 

occurred in the Deer Creek Mine and the Joes Valley Fault in the Crandall Canyon Mine.  

Hydrologic concerns regarding fault inflows are; 1) the capture of water supplying baseflow to 

creeks or springs, and 2) the discharge of fault-related water to creeks.  In general, we do not 

believe that fault-discharge waters are tied to active, modern groundwater systems.   However, 

locally fault related groundwater inflows, associated with the Roans Canyon and Joes Valley 

faults, have hydraulic communication with the surface as evidenced by their 3H contents.  Wells 

drilled into and near the fault systems demonstrate that there is limited lateral communication 

along the fault system and the radiocarbon age most fault-discharge waters are 2,500 or more years.  

Mining within 200 to 300 feet of the Joes Valley Fault could intercept appreciable quantities 

modern near surface water.  For a complete discussion of faults and fractures of the Deer Creek 

Mine southeast of the Mill Fork permit Area refer to Volume 9 Hydrologic Section - PHC). 

 

To prevent interception of groundwater from the Joes Valley Fault, the Forest Service included 

Stipulation #19 to the Special Coal Lease Stipulations.  It states, “ Except at specifically approved 

locations, mining that would cause subsidence will not be permitted within a zone along the Joes 

Valley Fault determined by projecting a 22 degree angle of draw (from vertical) eastward from 

the surface expression of the Joes Valley Fault” .  A buffer zone entitled “Joes Valley Fault Buffer 

Zone”, (22 degree angle of draw from the lowest coal seam - Hiawatha), is indicated on all maps 

associated with the Mill Fork permit Area. 

 

On January 25 (revised March 20), 2006, PacifiCorp filed an application for a federal coal lease 

by application (LBA) for access to unleased federal coal adjacent to the Mill Fork State Lease 

UTU-88554.  The serial number assigned to this LBA is UTU-84285.  
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Leasing of the Mill Fork West Extension Tract, serial number UTU-84285, would encourage and 

enable the greatest ultimate recovery and conservation of this natural resource, while promoting 

full development of the economically recoverable coal located between the western lease line of 

the Mill Fork State Lease ML-84258 UTU-88554 and the Joes Valley Fault zone which would 

otherwise become subject to bypass. This would be accomplished by allowing westward mine 

development and extraction beyond the existing Mill Fork western lease boundary until mining 

advancement is terminated due to the actual location of the Joes Valley Fault (refer to R645-301-

600 Geology Section for a complete discussion of the location of the Joes Valley Fault). 

 

Mining in the Federal Lease UTU-84285 area will consisted of longwall gateroads, setup and 

bleeder entries.  First mining will be was conducted with continuous miners.  Longwall gateroads 

were will be extended to the west but in no case did will second/full extraction mining occur within 

the Joes Valley buffer zone.  The Joes Valley buffer zone was established during the NEPA 

process to prevent interception of groundwater from the Joes Valley Fault.  No pillars were will 

be removed within the Joe Valley buffer zone during mining within the UTU-84285 area, and 

therefore no subsidence will occurred. 

 

In an effort to minimize interception of groundwater from the Joes Valley Fault, as mining in the 

longwall gateroads approaches within 200 feet of the projected location of the fault, an 

underground drill will be was set up in the western extent of each continuous miner section 

development and exploration holes were drilled roughly perpendicular to the known fault trend 

until they intersect the fault zone.  The holes will be drilled slightly upward at the start to aid 

circulation.  The holes will be roughly 3” in diameter.  Drilling results were will be examined by 

a professional geologist for evidence of faulting, fracturing, and water influence (weathering).  

Presence of faulting was be determined by fault gouge, weathering, and/or sudden lithologic 

change.  This is a large displacement fault, fault gouge should be have been significant. 

 

Precautions against water inflow will included cementing at least 10 feet of “surface” casing with 

a full flow valve, through which the hole was ill be drilled.  This will allow shutting the valve in 

the event of large water inflows.  NoIf significant water is flowing at the time of completion of 

the hole, the hole will be cemented to prevent continued inflows of water were observed. 

 

If faulting is was encountered prior to reaching the planned bleeder entries, mining will was to be 

terminated and the bleeder entries will be relocated.  At least 50 feet of solid coal will be was left 

between the bleeder entry and the fault.  Energy West PacifiCorp would have will notified y 

DOGM and the surface management agency immediately if substantial water (greater than 50 

gpm) is was produced from the drill holes, entries or the Joes Valley Fault.  Horizontal drilling 

has delineated the fault along its entirety on the west side of the UTU-88554 area.  Gateroad 
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entries and bleeder developments were completed adjacent to the fault according to the permit 

stipulations as of August, 2013.  No fault intercepts were made by mine workings, and no 

significant groundwater inflows were encountered. 

 

Mining in the Genwal Mine located to adjacent to the Mill Fork State Lease UTU-88554 provided 

hydrologic information related to the Joes Valley Fault.  Minor quantities of groundwater were 

intercepted in entries which penetrated the fault (Genwal Main West -Mine visit by Chuck 

Semborski and Ken Fleck) and in drill holes within UTU-77975 (personal communication with 

John Lewis - Genwal Mine engineer).  Although significant groundwater has not been intercepted 

by mining near the Joes Valley Fault, Energy West has developed an emergency plan contend with 

interception of groundwater as a preventative measure.  The plan consists of the following: 

 

1) Notify governmental agencies. 

2) Remove all mining equipment. 

3) Erect two solid concrete block seals at least 2 feet apart with 

appropriately sized de-watering pipe with valve at the bottom of the seal. 

4) Quick dying cement will be pumped into the space between the two seals. 

5) After the cement has cured, the de-watering valve will be closed. 

 

b. Quality 
The mines in the coal fields of the Wasatch Plateau tend to act as interceptor drains.  The 

groundwater that is brought to the surface has a lower dissolved solids content than would have 

existed were the water to continue its downward movement through shale layers, dissolving 

increased amounts of salt with distance (Southeastern Utah Association of Governments, 1977; 

Vaughn Hansen Associates, 1979; Danielson et al., 1981). 

 

Additional studies by PacifiCorp have confirmed the primary findings of the USGS concerning 

regional trends in quality.  Originally, decreasing deteriorating quality from north to south was 

believed to depict the groundwater flow direction, and the quality decreased deteriorated as a 

function of the time it traveled through the strata.  The time travel component is probably an 

important factor.  But in 1985 a surface exploration program identified the existence of an area of 

residual heat from an ancient burn on the outcrop throughout the southern portion of East 

Mountain.  The high temperature was also explored within the mine and a portion of reserves 

were lost because of the situation.  It is now theorized that the high temperature water dissolved 

the mineral constituents of the formations, thereby altering the water chemistry.  The quality also 

decreases deteriorates vertically downward because of the influence of marine sediments as well 

as along the trend of decreasing quality from north to south. 
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c.  Quantity 
As stated earlier, interception of groundwater varies and is dependent on several factors.  One of 

the most significant is that when the mine enters virgin country, in some areas significant amounts 

of water are liberated.  Mining quickly dewaters the saturated horizon immediately above the 

mined horizon and this water is not replaced as evidenced by the rapid decline and often complete 

drying of roof drips.  In-mine groundwater occurs in isolated, inactive systems as demonstrated 

by the small 3H content and radiocarbon ages of mine waters which range from 2,000 to 19,000 

years (refer to Appendix C: Table 5).  This indicates that in-mine waters are not in hydraulic 

connection with near-surface spring waters that respond to seasonal and climatic changes and 

contain anthropogenic carbon and appreciable amounts of 3H.s 

 

Based on data collected by PacifiCorp, discharge of intercepted groundwater from the Mill Fork 

Area was has been similar to that of the Deer Creek Mine and adjacent Genwal Mine.  Discharge 

from the these to mines range from 650 500 to 1,500 gpm (Deer Creek Mine average discharge 

ranged from 1,000 to 1,500 gpm [Energy West Mining Company 2001 Annual Reports], discharge 

from the Genwal Mine averages averaged approximately 650 900 gpm [Genwal 2000 Annual 

Report data received from UtahAmerican Energy - Crandall Canyon Mine Flows]).  All of the 

intercepted groundwater from the southern portion of the Deer Creek Mine will be discharge 

discharged to the Deer Creek drainage system.  Intercepted groundwater from the Mill Fork Area 

will be routed to the Rilda Canyon 1st Right Portals and piped directly to the Huntington Power 

Plant Settling Pond.  Discharge from the Deer Creek Mine will be monitored as specified in the 

UPDES permit (refer to Volume 9, Appendix B). 

 

d. Post Mining 
The monitoring of in-mine water sources has shown that the long term water flow from a given 

area is much less than ten percent (10%) of the initial flow from the area.  Most of the current 

inflow into the mine workings is from areas where water storage has not been depleted.  After the 

storage has been depleted, the flow will reduce to roughly equal the recharge rate which is expected 

to be less than ten percent (10%) (data presented earlier in this report) of the current discharge rate.  

Prior to the termination of production (January 7, 2015), The current discharge rate from the Deer 

Creek Mine averaged approximately 1000 to 1500 gpm; therefore, the postmining discharge rate 

is expected to be approximately diminish to 100 to 150 gpm.  For verification purposes, 

PacifiCorp has monitored selected areas of the mine to formulate discharge recession curves over 

time, enabling a better understanding of the ratio of initial discharge rates and long-term post 

mining discharge values (discharge recession curves from long-term in-mine water sources can be 

found in Volume 9 - Hydrologic Support Information, In-Mine Discharge Recession Curves). 

 

Deer Creek Mine portals were sealed April 17, 2015 as a facet of the Deer Creek mine closure 

process.  All mining equipment including the mine dewatering system was removed from the 

mine prior to sealing.  Withdrawal of all mining equipment inby the parallel plug locations 
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commenced upon completion of mining (refer to Map MFU1902D for mine closure sequencing, 

Comprehensive Environmental Response, Compensation, and Liability Act inspections 

[equipment removal] and areas of belt structure removal).  PacifiCorp coordinated removal of the 

mining equipment, including conducting environmental inspections, with the subsurface 

management agency and State of Utah regulators.  A double redundant French drain system (two 

separate well screen intake setups installed in two separate portals) was installed in the two lowest 

elevation portals at the Deer Creek Mine site to allow for a permanent post mine gravity discharge 

of groundwater from the southern portion of the mine. 

 

1) Mill Fork Area/Rilda Canyon Post Mine Closure 

 

Interception of groundwater in the Mill Fork area necessitated PacifiCorp to design post closure 

structures to prevent unapproved discharge from occurring at the Rilda Canyon 1st Right Portals.  

Groundwater intercepted from the Mill Fork mined out areas would naturally gravity flow along 

the mine entries from the Mill Fork east towards the Rilda Canyon and eventually to the lowest 

elevation portals – Rilda Canyon 1st Right portals.  With the announcement of the Deer Creek 

Mine closure in December of 2014, PacifiCorp designed and applied for mine closure approval 

from various government agencies to prevent a prohibited post-mine gravity discharge of water 

from the portals located in Rilda Canyon. 

 

PacifiCorp currently has two permitted outfalls for Deer Creek Mine, both in Deer Creek 

Canyon.  Deer Creek Canyon portals are within a drainage defined as Category 2 waters, 

whereas Rilda Canyon portals are within Category 1 waters, per UAC R317-2. Definitions of 

these categories are as follows: 

• Category 1 Waters: Waters which have been determined by the Board to be of exceptional 

recreational or ecological significance or have been determined to be a State or National resource 

requiring protection, shall be maintained at existing high quality through designation, by the 

Board after public hearing, as Category 1 Waters. New point source discharges of wastewater, 

treated or otherwise, are prohibited in such segments after the effective date of designation. 

• Category 2: Waters are designated surface water segments which are treated as Category 1 

Waters except that a point source discharge may be permitted provided that the discharge does 

not degrade existing water quality. 

 

No new point source discharge permits have been or will be issued for the Rilda Canyon portals 

because new point source discharges within Category 1 waters are prohibited.  Intercepted 

groundwater must be conveyed outside of Category 1 waters in order to be discharged. 

Therefore, appropriate management of the intercepted groundwater must be established to allow 

for the mine to cease operations, seal the mine, and complete the reclamation process as set forth 

in the Utah Division of Oil, Gas and Mining (UDOGM) permit and FS regulations. 
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Recognizing that new point source discharges, inclusive of Rilda Canyon, are prohibited, 

PacifiCorp designed the post closure hydrologic bulkheads using the IC 9506 Informational 

Circular/2008 “Guidelines for Permitting, Construction, and Monitoring of Retention Bulkheads 

in Underground Coal Mines”. 

 

The original preferred plan was to build water-retaining bulkheads to contain all of the 

intercepted groundwater in the underground mine workings in perpetuity. Efforts undertaken 

since late 2014 to obtain permission from the Mine Safety and Health Administration (MSHA) 

and the UDOGM to permanently retain intercepted groundwater underground with concrete 

bulkheads and possibly to direct overflow water to the Deer Creek Canyon were rejected in April 

of 2016.  A chronology of the bulkhead application is summarized below: 

2014 

 Reviewed historic bulkhead installations (failures and successes) 

 Discussed application protocol with MSHA District 9 Price Field Office 

 Designed bulkhead installation based on the National Institute for Occupational 

Safety and Health (NIOSH) IC 9506 “Guidelines for Permitting, Construction, 

and Monitoring of Retention Bulkheads in Underground Coal Mines” 

 Developed wells from surface for long term monitoring of bulkheads 

 Prepared draft application 

2015  

 January 6, 2015 - Meeting was held with MSHA District 9 Price Field Office 

 January 20, 2015 - Initial bulkhead submittal.  District 9 requests technical 

assistance from Mine Emergency Operations (MEO) and Mine Waste and 

Geotechnical Engineering Division (MWGE) 

 March 2, 2015 - Deer Creek Mine receives copy of memorandum from MEO to 

Russell Riley dated February 23rd outlining deficiencies 

 March 2, 2015 - Deer Creek submits Addendum #1 (add air sampling tubes) to 

address MEO’s concerns 

 March 12, 2015 - Submitted Addendum #2 (addressing possible impounded water 

by primary bulkheads) 

 April 1, 2015 - Submitted Addendum #3 (relocation of secondary bulkheads from 

1st Right x-28 to 1st Right x-4) 

 April 10, 2015 - Submitted Addendum #4 (re-sequencing mine closure to provide 

inspection of both sets of bulkheads) 

 May 29, 2015 - Deer Creek received disapproval letter from District 9 with 

technical reasons for disapproval 

 July 14, 2015 – Submitted Addendum #5 (bulkhead application extensively 

revised to address concerns of the MSHA Mine Waste and Geotechnical 

Engineering Division letter dated May 15, 2015) 
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 September 8, 2015 – Deer Creek received disapproval letter from District 9 with 

enclosed August 21, 2015 report by MWGE 

 October, 2015 - PacifiCorp retained J.T. Boyd to conduct a third-party 

independent review of the Deer Creek Mine closure plan 

 October 1, 2015 - PacifiCorp met with Assistant Deputy Director of Labor to 

outline concerns with MSHA’s jurisdictional authority related to mine closure  

 December 1, 2015 - received notification from District 9 stating, “We do not have 

the authority to approve bulkheads for the purposes described” 

 December 18, 2015 - PacifiCorp submits application to UDOGM to construct 

interlocking parallel plugs and seal enhancement 

 April 12, 2016 - PacifiCorp receives amendment denial from UDOGM:  

“After spending considerable time reviewing RMP [Rocky Mountain Power] 

proposed mine closure and particularly the water retention design, the 

Division, in a routine phone call with Mr. Russell Riley of MSHA on April 

11, 2016 was told that his letter of December 1, 2015 had been interpreted 

incorrectly by you and also by the Division.  He emphatically stated that the 

letter was intended as an unequivocal denial of the plan.  He stated that under 

no circumstances could MSHA approve a water-retaining structure as part of 

mine closure plan.  He asserted that the letter was referring to MSHA's lack 

of legal authority to approve a plan that requires water retention, not its 

jurisdictional authority to approve the closure plan.  He affirmed that MSHA 

does have jurisdiction to review and approve mine closure plans and did not 

waive that jurisdiction for the RMP plan.” 

 

MSHA and UDOGM will not allow any water retention as part of the Deer Creek closure plans; 

water must be directed to the portals to flow unimpeded out of the mine. This response by the 

agencies necessitates that PacifiCorp develop other alternatives to manage intercepted 

groundwater that would otherwise discharge from the Rilda Canyon portals in violation of UAC 

R317-2.  Intercepted groundwater from the Mill Fork Area will be diverted to the Rilda Canyon 

1st Right portals.  Similar to the structures at the Deer Creek portals, a double redundant French 

drain system (two separate well screen intake setups installed in two separate portals) are 

proposed for the Rilda Canyon 1st Right portals.   Gravity discharge from the Deer Creek and 

Rilda Canyon portals will resume after the mine floods to the elevation of the portals discharge 

structures (refer to Map MFU1905D and Volume 11 Engineering Section, Figures R645-301-

500D). 

 

There is no reason to assume the Post - mining discharge water quality will differ from that 

currently being discharged is predicted to be consistent with pre-closure analysis, except for 

Total Iron which will be detailed below (see Groundwater Quality section for pre-closure 
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analysis).  The cumulative effect of discharge water on the receiving stream will be insignificant 

based on data collected from Deer Creek and in comparison to flow differential. 

 

2) Post Mining Water Quality Analysis – Total Iron: 

 

PacifiCorp is aware of the elevated iron content of the mine water discharge from the adjacent 

sealed Genwal Mine.  Based on published reports and testimony before the Board of Oil, Gas and 

Mining (December 2011, Docket No. 2010-026), the elevated iron concentrations are attributed to 

the oxidation of pyrite or sulfide minerals in the flooded portions of the mine. 

 

PacifiCorp agrees with Peterson Hydrologic that the situation encountered in Genwal and a portion 

of the Deer Creek Mine is unique geologic occurrence and is spatially isolated to a narrow band 

bisecting the Mill Fork area.  In addition, as pointed out by Peterson Hydrologic, long term 

discharges from the Blackhawk Formation from surrounding mines have not produced mine 

discharge waters with elevated total iron.  PacifiCorp currently monitors the sealed Cottonwood 

Mine (UPDES-001) mine discharge water and has not recorded total iron values exceeding 

minimum detection limit of 0.05 mg/l. 

 

PacifiCorp evaluated the hydrologic monitoring data received from UtahAmerican Energy on the 

trend of total iron discharge from the Crandall Canyon mine to assess long term potential 

occurrence of elevated mine discharge water from Deer Creek.  The occurrence at the Genwal 

facility was complicated given the fact that the discharge was uncontrolled and not anticipated.  

Based on this evaluation, structures such as hydrologic bulkheads/parallel plugs were proposed to 

be installed in strategic locations in the Deer Creek Mine to control groundwater movement. 

 

3) Identified Hydrologic Concerns of the Mill Fork Lease Area: 

 

In the Mill Fork Area, all longwall panels trend east - west.  On the west side of these panels is 

the Joes Valley Fault system.  The north developments are restricted by the Crandall Canyon mine 

workings.  A barrier of unmined coal separates the longwall panels from both the Joes Valley 

Fault and the Crandall Canyon mine workings.  The northwestern portion of the Mill Fork Area 

dips toward the Joes Valley Fault.  The eastern portion of the Mill Fork Area dips toward the east. 

 

Groundwater from the Mill Fork mining area and the eastern portions of the lease flows to the east 

and is currently collected at the heading of 17th West and directed into the 7th North sump (refer to 

Map DU1901D).  Groundwater from the northwest panels will eventually drain through the seals 

at 7th North XC-39, and would be collected in the 7N sump if the mine is still operating.  

Groundwater collected in this sump has contact with the zones of coal that contain the elevated 

sulfur concentrations and the discharge water from the sumps has elevated concentrations of total 

iron.  Because the eastern portion of the Mill Fork Area dips downward to the east, PacifiCorp 
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projects that these waters will discharge from the Rilda Canyon 1st Right portals if not contained 

within the mine. 

 

PacifiCorp initiated an underground hydrologic monitoring program in May 2012 to assess the 

potential impacts of groundwater with elevated iron from sealed areas in the Hiawatha seam.  

Water samples were collected from the 11th and 17th West seals in the Hiawatha seam and 10th 

North drain (no longer accessible) from the Blind Canyon seam (refer to Map MFU1904D).  

Elevated iron in excess of the State of Utah Department of Environmental Health - Utah Pollutant 

Discharge Elimination (UPDES) limitation of 1.0 mg/l has been detected from the Hiawatha 

sampling sites.  The values are similar to those recorded during the high-iron discharge situation 

recently experienced at the adjacent Crandall Canyon Mine. 

 

4) Water Chemistry Assessment of the Mill Fork Area: 

 

Mayo and Associates LLC was contracted by PacifiCorp to conduct a geochemical investigation 

of the elevated concentrations of sulfur in the coal and the elevated total iron concentrations found 

in the discharge from the Mill Fork Area of the mine.  PacifiCorp has concerns that the elevated 

iron concentrations in the mine water from the Mill Fork Area would not comply with the effluent 

limitations of the Utah Pollution Discharge Elimination System (UPDES) for total iron should this 

water discharge to the surface. 

 

The Mayo Report concludes the following (refer to Geochemical Evaluation of Groundwater with 

Elevated Iron (Mayo & Associates, 2015): 

1. Zones of elevated sulfur and iron occur in the Hiawatha seam coal in the Mill Fork Area 

workings. 

2. Several factors suggest that gypsum and MgSO4 dissolution are the primary sources of the 

elevated concentrations of SO4
2- in both the Hiawatha 17th West seals and the Blind Canyon 

borehole groundwaters.   The factors are: 1) the very positive 34S values of all sampled 

groundwaters, 2) the SO4
2- concentrations in mine water greatly exceed the concentration 

available from iron sulfide oxidation, and 3) laboratory leaching experiments demonstrate 

that almost all of the SO4
2- is from the dissolution of oxidized sulfate minerals. 

3. Groundwaters discharged from the Hiawatha seam mine workings in the Mill Fork Area 

contain elevated concentrations of total iron which makes the water rust colored when 

oxygenated.  This elevated total iron is associated with groundwater that has contact with the 

elevated sulfur zone Hiawatha seam coal. 

4. Based on a 1st order calculation, approximately 958 tons of iron sulfide minerals (pyrite and 

marcasite) will be potentially available in the elevated sulfur zones to interact with in-mine 

groundwater at the time of projected mine closure. 

5. Approximately 600 tons of iron would also be available for oxidization from the conveyor 

belt components if the beltlines are abandoned and left in the mine workings. 
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6. Chemical interaction between incoming groundwater containing oxygen and the elevated 

sulfur zone results in iron sulfide oxidization and is responsible for the formation of rust 

colored iron hydroxide which is reported as total iron in laboratory analysis. 

7. Assuming that all of the potentially available iron sulfide mineralization will have contact 

with oxygen rich water it would take about 75 years to exhaust the total supply of iron 

sulfide.   If the beltline iron is included the time to exhaustion would exceed 100 years.  

When realistic in-mine conditions are considered it is likely that supply of readily available 

iron sulfide would be exhausted in a few to tens of years under present conditions. 

8. Water quality associated with two future mine closure options have been evaluated: 

a) The first condition, call herein the Open System, envisions groundwater discharging to 

the surface from the Rilda Canyon Portals via Mill Fork Access workings.  This 

discharge water would be continually oxidized and would contain elevated 

concentrations of total iron for an indefinite period of time.  Total iron concentration in 

the range of 1-3.5 mg/l would continue for several years.  The water will also contain 

elevated SO4
2-.  

b) The second condition, called herein the Closed System, envisions no surface 

groundwater discharge at Rilda Canyon due to the construction of bulkheads in the Mill 

Fork Access workings.  The water impounded in the workings behind the bulkheads 

would become reducing and would attain elevated and steady state concentrations of 

total ion and SO4
2-. 

 

For the full description of the water chemistry of the Mill Fork Area, refer to the geochemical 

evaluation conducted by Mayo and Associates for Energy West Mining in 2014.  This document 

is found in Appendix D Final Closure Plan - Geochemical Evaluation of Groundwater with 

Elevated Iron (Mayo & Associates, 2015). 

 

5) Remedial Approaches to Mitigating Potentially Elevated Iron Water Mine Water Discharge: 

 

In an effort to maintain acceptable compliance quality discharge water from the Deer Creek Mine, 

PacifiCorp is proposing the construction of water diversion pipeline from the Rilda Canyon 1st 

Right Portals to the Huntington Power Plant Settling pond.  PacifiCorp will sub-contract the 

installation of the pipeline to a reputable contractor with experience to assure quality control and 

quality assurance of the project. 

 

Groundwater intercepted in the mine, including groundwater with potentially elevated iron from 

the Mill Fork Area, will gravity flow to the Deer Creek portals (southern portion of the mine will 

discharge at the Deer Creek portals – Deer Canyon, Mill Fork Area will discharge at the Rilda 

Canyon 1st Right portals).  Final sealing of the Deer Creek portals completed April 17, 2015 

included installing a French drain system approved by MSHA and the BLM.  PacifiCorp has 

developed a strategy to control the mine water discharge depending on water quality (concentration 
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of Total Iron) to comply with the UPDES stipulations.  Prior to the interception of the pyritic split 

in the Mill Fork Area, post mine gravity discharge water quality was predicted to be in compliance 

with UPDES permit limitations.  PacifiCorp has revised the final reclamation plans to 

accommodate a buried pipeline from the Rilda Canyon 1st Right portals routing groundwater from 

the Mill Fork Area with potentially non-compliant water (elevated total iron concentrations 

exceeding 1 mg/L [UPDES limitation]) to the Huntington Power Plant Settling Pond.  Predicting 

post mine gravity discharge quality of the Mill Fork Area will depend on a number of factors 

including: 

 Water diverted to the Huntington Power Plant will be used in plant operations and will not 

be considered a discharge according to DWQ and will not require reporting through the 

UPDES system (June 14, 2016 meeting with DWQ) 

o U.S Army Corps of Engineers reaffirmed the consumptive use stating “there will 

be no discharge of material into jurisdictional waters associated with the 

project.  Therefore, no permit is required from this office” (email received from 

Michael Pectol, U.S.Army of Engineers, November 10, 2016) 

 Combined discharge rates from Mill Fork Area (non-elevated and elevated iron sources) 

 Concentration of total iron from the areas influenced by the pyritic split in the Mill Fork 

Area compared to the historic water quality from non-affected areas 

o Mill Fork Area – Elevated Iron Affected Areas 

 Predicted total iron peak concentration - ~ 3.0 mg/L (based on in-mine 

sampling data and monitoring history of the adjacent Genwal Mine) 

 Finite amount of available of free iron from pyritic split 

 Total Iron concentration is time dependent with concentration 

dissipating over time 

o Genwal Mine (adjacent to the Mill Fork Area) with similar 

geologic occurrence experienced elevated total iron values 

ranging from approximately 4.0 mg/L slowly dissipating to 

UPDES compliance level of 1.2 mg/L. 

o Mill Fork Area – Non-Affected Area 

 Intercepted groundwater total iron concentration - ND (not detected), 

reported as <0.05 mg/L 

 Timing of discharge sequence and water quality blending ratios 

o Gravity inflow of water from the Mill Fork Area, both from the non-affected and 

affected areas, will slowly migrate to the south eventually blending and discharging 

at the Rilda Canyon 1st Right Portals.  Overall total iron concentration of the mine 

discharge will depend upon inflow rates from the respective areas and diluted total 

iron concentration from the Mill Fork Area. 

o PacifiCorp has designated two main areas of potential sealed area drainage; Zone 

A: 11th – 17th West and B: 7th North (refer to MFU1904D). 
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 Zone A: 11th - 17th West 

 11th - 17th West was mined from June 2004 through February 2008 

 Permanent seals were installed April 2008 

 Post sealing gravity discharge occurred from 11th and 17th West 

seals (refer to Map MFU1904D) 

o Post sealing gravity discharge rates (2008 through 2015): 

 11th West: ~ 5 gpm 

 17th West: ~ 100 gpm 

o Post mine closure sealing, March 2015 (temporary mine 

closure pending final approval for permanent closure 

approval) 

 11th – 17th West sealed area 

 ~300 gpm (refer to Appendix D Final Closure 

Plan: 7th North Sump Discharge January 

2016 through December 2016) 

 Water quality samples have been collected from the sealed areas on 

a routine basis since May 2012 (refer to Appendix D Final Closure 

Plan: Deer Creek Mine Sealed Area Water Quality Analysis 2012 - 

2016) 

 Zone B: 7th North 

 7th North was mined from May 2009 through January 2015. 

 Permanent seals were installed March 2015. 

 All of the mined out workings inby the 7th North seals are north of 

the Flat Canyon Anticline (structural high).  Structural high may 

influence the final aquifer stabilization. 

o Structural high induces hydrostatic head 

o Cessation of mining operations terminates area of potential 

groundwater drainage 

o Ending of intercepted groundwater pumping (end of perched 

aquifer withdrawal) 

 PacifiCorp installed an air sampling tube line 3,000’ inby the 7th 

North seals to provide early warning of rising water (refer to Map 

MFU1904D). 

 PacifiCorp calculated the void area inby the 7th North seals (gateroad 

development and longwall gob).  Longwall gob porosity was 

evaluated varying from 10% to 20%.  Assessment of the void area 

provided PacifiCorp with potential discharge rates based on the time 

of detection. 
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 Routine monitoring of the 7th North seals air tube as not detected 

water (January 2017, approximately 700 days from the date the seals 

were installed) 

o Based on the void calculations the inflow inby the 7th North 

seals is projected at a maximum of approximately 200 to 300 

gpm as of January 2017. 

o Aquifer stabilization of the Mill Fork area may have 

occurred with the increased rate of discharge observed from 

11th – 17th West from pre/post closure sealing 

o In-mine monitoring of water quality from intercepted groundwater draining from 

the 11th – 17th West sealed area is consistent with projections of an open draining 

system detailed by Mayo & Associates (refer Geochemical Evaluation of 

Groundwater with Elevated Iron (Mayo & Associates, 2015) Appendix D Final 

Closure Plan) 

 Total iron decreased from slightly over 3.0 mg/L (May 2012 sample results) 

to approximately 0.61 mg/L to 1.36 mg/L (November 2016 and December 

2016 sample results, refer to Appendix D Final Closure Plan: Deer Creek 

Mine Sealed Area Water Quality Analysis 2012 - 2016). 

 Sulfate decreased from 153 mg/L to 93 mg/L, refer to Appendix D Final 

Closure Plan:  Deer Creek Mine Sealed Area Water Quality Analysis 2012 

– 2016) 

o PacifiCorp evaluated post mine closure contribution of total iron to mine discharge 

based on the following inputs (refer to Appendix D Final Closure Plan – Iron 

Blending Sensitivity Analysis) 

 Base Case 

o 11th – 17th West (Area A – refer to Map MFU1904D) 

 Flow rate: 300 gpm 

 Total iron start values at the time of final mine 

closure: April 2017 

 1.0 mg/L 

 0.8 mg/L 

 0.6 mg/L 

o 7th North Sealed Area (Area B – refer to Map MFU1904D) 

 Flow rate: 0 gpm (based on monitoring data) 

 Flow and total iron projections two and four years after final mine 

closure 

 Post mine closure water quality projections 

o Total iron 

 At time of mine closure 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 90 

 Total iron varies from 0.60 mg/L to 1.00 

mg/L 

 Two years after mine closure 

 Total iron varies from 0.48 mg/L to 0.80 

mg/L 

 Four years after mine closure 

 Total iron varies from 0.38 mg/L to 0.64 

mg/L 

 Projected total iron values of the mine discharge are less than the 

current UPDES limitation for Outfall 002 of total iron of 1.0 mg/L 

 Zone A and B Groundwater Contribution Case 

 11th – 17th West (Area A – refer to Map MFU1904D) 

o Flow rate: 300 gpm 

o Total iron start values at the time of final mine closure: April 

2017 

 1.0 mg/L 

 0.8 mg/L 

 0.6 mg/L 

 7th North Sealed Area (Area B – refer to Map MFU1904D) 

o Flow rate: 300 to 100 gpm 

o Total iron calculated based on regression analysis formula 

from 11th - 17th monitoring data 

o Total iron start values at the time of final mine closure: April 

2017 

 3.23 mg/L (refer to inputs (refer to Appendix D Final 

Closure Plan – Iron Blending Sensitivity Analysis) 

 Flow and total iron projections two and four years after final mine 

closure 

 Post mine closure water quality projections 

o Total iron 

 At time of mine closure 

 Total iron varies from 1.26 mg/L to 2.12 

mg/L 

 Two years after mine closure 

 Total iron varies from 0.91 mg/L to 1.50 

mg/L 

 Four years after mine closure 
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 Total iron varies from 0.58 mg/L to 0.91 

mg/L 

 Projected total iron values of the mine discharge are less than the 

current UPDES limitation for Outfall 002 of total iron of 1.0 mg/L 

after 4 years of mine discharge (maximum flow contribution from 

Area B). 

 

Final reclamation plans for Deer Creek will include a buried pipeline from the Rilda Canyon 1st 

Right portals to the Huntington Plant Settling Pond (see Volume 11 Engineering Figure R645-500 

D for details of the Rilda Canyon 1st Right portal structures).  Hydrologic monitoring of the mine 

discharge will include the gravity outfalls at Deer Canyon (UPDES Permit #UT0023064-002) and 

mine water diverted through pipeline to the Huntington Power Plant Settling Pond.   Water 

diverted to the Huntington Power Plant will be used in plant operations and will not require 

reporting through the UPDES system (June 14, 2016 meeting with DWQ).  The following table 

outlines the strategies and action plan to protect the hydrologic balance and limit potential offset 

impacts related to discharging groundwater with potentially elevated total iron from the Deer 

Creek Mine – Rilda Canyon 1st Right portals to the receiving stream (Huntington Creek): 

 

Deer Creek Mine Final Mine Closure 
Mine Water Discharge Monitoring 

Water Quality Parameter of Concern – Total Iron (UPDES permit limitation, 1.0 mg/L) See Note 1 

Concentration (mg/L) Trend of Analysis Monitoring Frequency Location of Discharge 

> 1.00 ▼▲ Monthly Huntington Plant for 

consumptive use 

< 1.00 to 0.50 ▼ Monthly Huntington Plant for 

consumptive use 

<0.50 ▼ Monthly See Note 2 Huntington Plant for 

consumptive use 

Trend Analysis 

▼► - Decreasing to Stable 

▼ – Decreasing 

Notes 

1. – PacifiCorp applied for an additional outfall (003) for the Deer Creek UPDES permit to the 

Department of Water Quality (DWQ) September 15, 2016.  DWQ anticipates completing analysis 

for Outfall 003 during the first quarter of 2017.  Concentration target level monitoring will be 

based on DWQ’s permit limitation accessed for Outfall 003. 

2. – After one year of monitoring, results of <0.5 (or UPDES limitations on Total Fe), PacifiCorp 

will evaluate potential discharge options; 1) continue discharging to the plant, 2) divert discharge 

to receiving stream at the Huntington Plant location – Division of Water Quality approval required 
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6) National Environmental Policy Act (NEPA) permitting process: 

 

After receiving the April 12, 2016 denial from UDOGM for the Interlocking Parallel Plugs 

application, PacifiCorp coordinated a meeting with parties of interest (BLM, USFS, Emery 

County, UDOT) to evaluate permitting requirements for the proposed mine relief drainage 

pipeline from the Rilda Canyon 1st Right Portals to the Huntington Plant Raw Water Pond.   

PacifiCorp selected the route to minimize potential environmental and infrastructure disturbance: 

 Pipeline corridor would be routed along existing rights-of-way, Emery County 306 

and State Highway 31 (within existing previously disturbed boundary) 

 Proposed pipeline corridor minimizes potential impact to archeological resources  

 Proposed route is outside of riparian and wetland resources 

 Huntington River crossings utilize existing bridge structures 

 Directional borings implemented crossing State Highway 31 

 Mine drainage diverted to Huntington Plant for consumptive use (partially offsets use 

of Huntington River in plant operations) 

 Pipeline route maintains clearance from existing utility infrastructures (phone, 

electrical, culinary water lines, natural gas collection systems) 

 

Permitting procedure - PacifiCorp committed to do the following: 

 Submit SF-299 forms and Plan-of-Development (POD) to the BLM and USFS 

 Retain an independent third party contractor to assist the federal agencies in 

preparation of the NEPA document 

 Select an engineering firm to design the pipeline with experience with civil 

projects  

 Submit road encroachment applications to Emery County and UDOT 

 Request pipeline easements from private property owners 

 Submit application to Division of Water Rights requesting Permanent Change 

Application for Rilda Canyon and Deer Creek Canyon portals for use in 

Huntington Plant operations 

 Submit an application to DWQ for additional point source discharge , Deer Creek 

Mine Outfall (003), to allow for discharging mine water from Rilda Canyon 

directly to Huntington River outside the USFS /anti-degradation boundary 

 Schedule meetings with UDOGM to discuss mine drainage permitting issues 

 

Permitting Process: 

 PacifiCorp submitted SF-299 forms and POD to BLM and USFS  - May 11, 

2016 

 PacifiCorp contracted a third party environmental firm Jones & DeMille 
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Engineering to assist the BLM and USFS in preparation of the NEPA 

document 

 PacifiCorp submitted road encroachment applications 

o UDOT Road Encroachment Permit 

 Submitted May 12, 2016 

 Approved/Amended November 11, 2016 

o Emery County Road Encroachment Permit 

 Submitted November 3, 2016 

 Approved December 21, 2016 

 PacifiCorp submitted easement requests with private property owners 

 PacifiCorp submitted application to Division of Water Rights requesting  

Permanent Change Application for Rilda Canyon and Deer Creek Canyon 

portals for use in Huntington Plant operations 

o Permanent Change Applications approved 

 Permanent Change Application Number 93-1115 (a41873) 

approved October 25, 2016 

 Permanent Change Application Number 93-3780 (a41874) 

approved November 10, 2016 

 PacifiCorp submitted an application to DWQ for additional point source 

discharge , Deer Creek Mine Outfall (003), to allow for discharging mine 

water from Rilda Canyon directly to Huntington River outside the USFS /anti-

degradation boundary 

o Submitted September 15, 2016 

NEPA Process: 

 Initial NEPA scoping – June 13, 2016 

o Issues Analyzed in EA Document based on public scoping: 

 Pipeline corridor: 

o Hydrologic issues 

 Potential impacts to wetlands and 

riparian resources 

 Water quality - acid mine drainage, 

elevated total iron, total dissolved metals 

 Use of mine water in plant operations 

 Water rights 

o Construction impacts 

 Sediment control and spill control 

prevention 

 Traffic control 

 Recreational impacts 

o Biological resources 

o Cultural resources 

o Visual resources 

 Environmental Analysis (EA) completed  - September 26, 2016 (refer to 
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Appendix E Deer Creek Mine Closure Water Pipeline UTU-91700 and PRI-

1606 – Final Environmental Assessment) 

 Draft Record of Decision (ROD) and Finding of No Significant Impact 

(FONSI) – September 26, 2016 (refer to Appendix E Deer Creek Mine 

Closure Water Pipeline UTU-91700 and PRI-1606 – Final Environmental 

Assessment) 

 Public comment periods 

o BLM 30 day comment period September 27 - October 27, 2016 

 No public comments received 

o USFS 45 day Objection Response September 27 – November 14, 2016 

 Received objection response from Sierra Club/HEAL Utah 

 

PacifiCorp evaluated the objection response submitted by Sierra Club/HEAL Utah and officially 

submitted a response to the governmental agencies on December 21, 2016.  In essence, 

PacifiCorp stated “In reviewing those Objections, we’ve noted numerous issues and 

mischaracterizations that we believe warrant correction, clarification or elaboration. The attached 

Memorandum provides relevant background and context that we believe will be helpful as you 

consider the issues and assertions set forth in the Objections. As an example, PacifiCorp 

Response #1 (page 2) provides background and support to correct the Objectors’ mistaken 

assertion that the power plant’s Raw Water Pond was unlined; PacifiCorp Response #5 

demonstrates that the Objectors’ characterization of the intercepted groundwater as “acid mine 

drainage” is erroneous; PacifiCorp Responses #7, #9, #10, #11, #14 and #15 refute the 

Objectors’ mistaken assertions that the EA failed to evaluate whether the eventual discharge of 

the intercepted groundwater into the power plant’s Raw Water Pond for consumptive use would 

have adverse impacts on the water quality of Huntington Creek; etc.”, refer to (refer to Appendix 

D Final Closure Plan – Sierra Club/HEAL Utah Objection Response December 21, 2016 for a 

complete assessment to the objection document). 

 

7) DOGM Pipeline Permitting Issues and Concerns: 

 

DOGM has been instrumental in Deer Creek’s closure plans since the formal announcement on 

December 15, 2014.  Involvement included: 

 Hydrologic bulkhead site investigations and construction plans 

 Environmental post closure inspections 

 Geologic assessment of elevated total iron 

 Interlocking Parallel Plug permit amendment 

o Independent hydrologic analysis  

 

From the April 12, 2016 interlocking parallel plug amendment denial from UDOGM:  

“After spending considerable time reviewing RMP [Rocky Mountain Power] proposed 

mine closure and particularly the water retention design, the Division, in a routine phone 
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call with Mr. Russell Riley of MSHA on April 11, 2016 was told that his letter of 

December 1, 2015 had been interpreted incorrectly by you and also by the Division.  He 

emphatically stated that the letter was intended as an unequivocal denial of the plan.  He 

stated that under no circumstances could MSHA approve a water-retaining structure as 

part of mine closure plan.  He asserted that the letter was referring to MSHA's lack of 

legal authority to approve a plan that requires water retention, not its jurisdictional 

authority to approve the closure plan.  He affirmed that MSHA does have jurisdiction to 

review and approve mine closure plans and did not waive that jurisdiction for the RMP 

plan.” 

 

As stated earlier, MSHA will not allow any water retention as part of the Deer Creek closure plans; 

water must be directed to the portals to flow unimpeded out of the mine. This response by the 

agencies forces PacifiCorp to develop other alternatives to manage intercepted groundwater that 

would otherwise discharge from the Rilda Canyon portals in violation of UAC R317-2.  

Intercepted groundwater from the Mill Fork Area will be diverted to the Rilda Canyon 1st Right 

portals.  To comply with this directive from MSHA and corresponding decision from DOGM, 

PacifiCorp initiated the process for permitting a pipeline corridor from the Rilda Canyon portals 

to the Huntington Plant. 

 

Inclusion of the post mine gravity drainage/pipeline corridor within the permit boundary involves 

resolving several permitting issues (December 20, 2016 meeting with DOGM): 

1. Amendment to the Deer Creek Mine permit to expand the permit boundary to include 

the pipeline corridor 

2. Terminus end of the pipeline corridor – Inlet to the Huntington Raw Water pond. 

3. Huntington Plant operation contingency plan 

4. Potential third party interference issues/complying with DOGM regulations. 

5. Bonding for performance and maintenance 

6. Monitoring post closure mine hydrology 

7. DWQ UPDES permit amendment modification – Outfall 003 

8. Acknowledgement by DOGM that NEWUSSD is interested in the water source 

transported by the mine relief pipeline. 

 

Explanation of and PacifiCorp’s commitment to the issues outlined above: 

 

1. Amendment to the Deer Creek Mine permit to expand the permit boundary to include 

the pipeline corridor: 

o PacifiCorp will amend the Deer Creek Mine permit boundary to include the 

pipeline corridor: 

 Width in general shall be 12 ft. for its entire length. 
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 An enlarged area for a potential treatment plant, approximately 250’ x 

250’, will be permitted at terminus of the pipeline. 

 PacifiCorp will provide DOGM with as-built metes and bounds 

description of the pipeline corridor 

2. Terminus end of the permit boundary will not include Raw Water Pond at Huntington 

Plant.  PacifiCorp committed to analyzing potential hydrologic impacts to the Raw 

Water Pond including the diversion of mine water.  Based on the analysis provided 

in Appendix B and outlined below, the total amount of iron production (goethite, 

FeOOH) would be insignificant in comparison to the total sediment production (total 

suspended solids/natural sediment of Huntington River diverted to the Raw Water 

Pond):  

 Raw Water Pond Technical Details: 

 Date of Construction: 1972 

 Capacity: 336 acre feet 

 Pond liner:  2’ of clay and silts compacted in 8” lifts to 98% 

density (ASTM D1557-70) 

 PacifiCorp analyzed the potential sediment and total iron contribution 

to the Raw Water Pond based on actual flow data and water quality 

analysis of Huntington River and Deer Creek Mine intercepted water 

(refer to Appendix D Final Closure Plan – Appendix D: 

Sediment/Goethite Production Huntington Plant Raw Water Pond).  

PacifiCorp contracted Peterson Hydrologic, LLC to evaluate the likely 

iron geochemistry behavior of Deer Creek Mine discharge waters 

blended with Huntington Creek waters in the clay-lined Raw Water 

Pond, including the likely characteristics and fate of the sediment that 

will likely be deposited in the Raw Water Pond (refer to Appendix D 

Final Closure Plan Sediment and Goethite Loading Report, Peterson 

2017) 

 Based on sampling analysis Huntington Plant Diversion to Raw 

Water Pond sediment production varied from (Huntington 

River Diversion rates from 6,700 gpm to 9,700 gpm and 

average Huntington Creek Site HCC01, TSS 35 mg/L): 

o 1.4 to 2.0 tons/day 

o 0.70 to 1.01 yard3/day 

o 254 to 367 yard3/year 

 Based on sampling analysis of Deer Creek intercepted 

groundwater production from 11th – 17th West projected 

goethite production would yield (11th – 17th West flow rate of 

300 gpm, total iron of 1.3 mg/L): 

o 0.004 tons/day 
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o 0.0010 yard3/day 

o 0.3794 yard3/year 

 Total sediment production equates to 99.85% to 99.90% of the 

total contribution of sediment from Huntington Creek and 

0.1% to 0.15 % from projected goethite in the mine water. 

 Any cleaning of the raw water pond will be the responsibility of 

Huntington Plant, where pond cleanings will be disposed of in a state 

approved landfill. 

3. Huntington Plant operation contingency plan:  

o If Huntington Power Plant is taken off line indefinitely for any reason and 

mine discharge water is not in compliance with the water quality numeric 

criteria determined by DEQ, a treatment facility will be constructed and 

compliant water will be discharged into Huntington Creek under the 

jurisdiction of the Division of Water Quality (DEQ) - Deer Creek UPDES 

permit. 

4. Potential third party interference issues/complying with DOGM regulations. 

o Acknowledgement by DOGM that the pipeline/permit corridor is a multiple use 

area over which PacifiCorp has no control (recommended permit conditions): 

 Pipeline right-of-way (area to be permitted) is within previously 

disturbed, existing rights-of-way. 

 Pipeline right-of-way is completely exposed to traffic, elements, third 

party interferences, etc. 

 No way to control external activities that might affect pipeline 

infrastructure. 

 No way to fence off or limit access to pipeline. 

 No way to mark or put permit signage along pipeline. 

5. Bonding for performance and maintenance: 

o PacifiCorp has secured performance and maintenance bonds from Emery 

County (Road 306) and State of Utah Department of Transportation (State Road 

31) 

6. Monitoring post closure mine hydrology: 

o The water quality of mine discharge shall be sampled at least monthly and 

analyzed for compliance with DEQ water quality numeric criteria and 

submitted to DOGM quarterly. 

o In the event of Number 3, a reclamation surety shall be provided to DOGM for 

the constructed treatment facility operation and its reclamation until the 

conditions in Number 3 are met. 

o If the mine discharge water quality falls within the range of numeric criteria 

determined by DEQ for six straight months (6-month running average), water 

may be discharged into the Huntington Creek under a UPDES permit or 
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transferred to NEWUSSD.  Permit reduction procedures shall commence and 

DOGM shall relinquish jurisdiction. 

7. DWQ UPDES permit amendment modification – Outfall 003 Submitted September 15, 

2016 

o PacifiCorp has collected hundreds of samples documenting the quality of the 

intercepted groundwater at the Deer Creek Mine.  Samples collected by 

PacifiCorp are analyzed by a third party, State Certified Laboratory.  Analysis 

of the water resources includes not only solute constituents documenting the 

geochemical nature of the groundwater, but in addition whole effluent testing 

has been used to verify that the groundwater discharge is not detrimental to 

aquatic life.  All water, whether surface or groundwater, includes minor 

amounts of constituents which contribute to the overall chemistry of the water.  

Levels of these constituents depend upon the hydrogeologic setting and 

interaction of the groundwater and the geologic formations from which it 

derives.    To assist State of Utah Division of Water Quality (DWQ) in 

reviewing of PacifiCorp’s revised UPDES permit application for a new outfall 

(003), PacifiCorp amended and expanded water quality analysis test procedures 

of the intercepted groundwater to comply with the EPA Form 2C requirements.  

PacifiCorp continues to sample and analyze the intercepted groundwater at 

Deer Creek, and to provide the detailed results to multiple governmental 

agencies. 

o The following table compares the numeric standards established by the State 

of Utah (Table 2.14.2 – Numeric Criteria for Aquatic Wildlife 3C – 

Huntington Creek) to analyses of groundwater intercepted in the Deer Creek 

Mine projected to be discharged at Rilda Canyon Portals.  As demonstrated in 

this table, the projected water quality discharged from the mine exceeds (is in 

compliance with) the Numeric Criteria for Aquatic Wildlife 3C – Huntington 

Creek. 
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Parameter State of Utah 

Utah  

Administrative Code 

 

Standards of Quality for 

Waters of the State Rule 

R317.2 

 

Table 2.14.2 

Numeric Criteria for Aquatic 

Wildlife 3C – Huntington Creek 

Deer Creek Mine 

Intercepted Groundwater 

Projected Discharge at Rilda 

Canyon Portals Note 1 

pH (units) 6.5 – 9.0 7.38 

Aluminum, ug/L (dissolved) 

(1 hour average) 

750 50 
Detected in three out of the six samples 

Arsenic, ug/L (total) 

(1 hour average) 

340 ND 

Lab reporting limit 10 

Cadmium, ug/L (total and dissolved) 

(1 hour average) 

2.0 ND 

Lab reporting limit 1 

Chromium, ug/L (total) 

(1 hour average) 

16 3.6 
Six samples analyzed 

Copper, ug/L (total and dissolved) 

(1 hour average) 

13 ND 

Lab reporting limit 10 

Lead, ug/L (total and dissolved) 

(1 hour average) 

65 ND 

Lab reporting limit 10 

Mercury, ug/L (total) 

(4 day average) 

0.012 ND 

Lab reporting limit <0.2 
Six samples analyzed 

Nickel, ug/L (total) 

(1 hour average) 

468 34.6 
Five samples analyzed 

Selenium, ug/L (total) 

(1 hour average) 

18.4 ND 

Lab reporting limit <2 

Silver, ug/L (total) 

(1 hour average) 

1.6 ND 

Lab reporting limit <2 

Zinc, ug/L (total and dissolved) 

(1 hour average) 

120 28.5 
Detected in two out of the seven samples 

Sample period represents the last six months of sampling from 11th – 17th West sealed area 

Note 1: Samples collected from 11th – 17th West discharge 

ND: Not Detected 

o Alteration of the existing water chemistry in the Huntington Plant Raw Water 

Pond will be insignificant.  In terms of total dissolved solids (TDS), 

introduction of the mine water will cause the overall TDS of the Raw Water 

Pond to increase from approximately 5 mg/L to 18 mg/L (mg/L – 

parts/million) depending on the rate of Huntington River diversion and 

volume of mine water diverted to the Raw Water Pond. 
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Data Transmitted to the USFS (8/1/2016) 

Water Diversion Total Dissolved Solids Mass Balance Calculation 

Huntington Creek   7,000 to 11,000 gpm (93 to 98% of total diversion) 

Deer Creek Mine – Rilda Canyon 200 – 500 gpm (2 to 7% of total diversion) 

Projected Huntington Power Plant Intake Water Quality (Cooling Towers): TDS (mg/L) Values 

 

Average Huntington Creek Diversion (7,000 gpm) with Mine Water varying from 200 to 500 gpm 

Total diversion      7,000 gpm (Huntington Creek @ 6,500 gpm, Mine Water @ 500 gpm) 

Total Dissolved Solids     262 mg/L              Change in TDS:  Increase of 18 mg/L 

Total diversion      7,000 gpm (Huntington Creek @ 6,800 gpm, Mine Water @ 200 gpm) 

Total Dissolved Solids     251 mg/L              Change in TDS:  Increase of 7 mg/L 

 

High Huntington Creek Diversion (11,000 gpm) with Mine Water varying from 200 to 500 gpm 

Total diversion      11,000 gpm (Huntington Creek @ 10,600 gpm, Mine Water @ 500 gpm) 

Total Dissolved Solids     255 mg/L              Change in TDS:  Increase of 11 mg/L 

                Total diversion      11,000 gpm (Huntington Creek @ 10,800 gpm, Mine Water @ 200 gpm) 

Total Dissolved Solids     248 mg/L              Change in TDS:  Increase of 5 mg/L 

 

The maximum increase in TDS in the Huntington Power Plant cooling towers is projected to be an increase of 18 

mg/L. 

o Huntington Plant water usage operation systems will remain constant 

 The Deer Creek Mine water supply has an increased TDS 

concentration when compared to the Huntington Creek supply; 

however, the Huntington plant cooling tower circulating water 

quality is controlled through a water treatment process such 

that the TDS concentration of the circulating water will not be 

affected by the use of the supplemental Deer Creek Mine 

supply. In essence, although the fraction of the make-up water 

supply to the Huntington cooling tower circulating water 

system from the Deer Creek Mine will have an increased TDS 

concentration as compared to the Huntington Creek water 

supply, the cooling tower circulating water system will be 

controlled to maintain the current (a consistent) TDS 

concentration.  This means that the overall chemistry in terms 

of TDS of the water used in the plant operations and ultimately 

diverted to the Huntington Plant Irrigation Reservoir will 

remain constant.  Use of the mine water will not alter the 

current irrigation system used at the plant 

 

8. Acknowledgement by DOGM that NEWUSSD is interested in the water source 

transported by the mine relief pipeline. 

o North Emery Water Users Special Service District (NEWUSSD) Board has 

voted to pursue pipeline and water when water is in compliance. 

o NEWUSSD may use pipeline for Rilda Springs flow as well. 

o NEWUSSD will need access and control of pipeline and valves up to the Rilda 

portals (into the reclaimed disturbed area of Rilda Canyon facilities until Phase 

III bond release). 
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o PacifiCorp will deed the pipeline corridor in its entirety and water to 

NEWUSSD and remove from permit area with bond release or permit 

reduction. 

 

8) Potential Post Mine Closure Interbasin Transfer: 

 

Because the permit lease area is divided between the Huntington Creek Drainage Basin and the 

Cottonwood Creek Drainage Basin, seventy percent and thirty-percent, respectively, the amount 

of interbasin water transfer that occurs must be considered.  PacifiCorp will installed seals as a 

mitigation effort to minimize interbasin transfer.  The average annual flows of Huntington and 

Cottonwood creeks are 96.3 and 95.1 cfs, respectively (USGS Open File reports #81539 and 

#81141).  The historical current discharge rate from PacifiCorp's total permit areas Utah mines 

ranges from 1000 to 1500 gpm, less than three and one half percent of either of the creeks' average 

flows.  Post mine closure estimated discharge <300 gpm is less than one percent of either of the 

creeks’ average flow.  Because a limited portion of the projected Mill Fork permit Area mine 

workings (less than thirty percent) intersects water that would normally migrate toward the 

Cottonwood Basin but is discharged out Deer Creek Canyon, the interbasin water transfer from 

the Cottonwood drainage to Huntington Creek will probably never exceed one percent (<1%) of 

the average annual discharge of either system. 

 

R645-301-729   CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT (CHIA) 
 

The Division will provide an assessment of the probable cumulative hydrologic impacts of the 

proposed coal mining and reclamation operation and all anticipated coal mining and reclamation 

operations upon surface and groundwater systems in the cumulative impact area. 

 

R645-301-730 OPERATION PLAN 

R645-301-731. GENERAL REQUIREMENTS 

 

PacifiCorp has submitted a plan to minimize disturbance to the hydrologic balance, to prevent 

material damage, and to support approved postmining land use (see Operational and Reclamation 

plan for the Deer Creek Mine). 
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R645-301-731.100. HYDROLOGIC BALANCE PROTECTION 

A. GROUNDWATER PROTECTION 
Although the analysis of the overburden samples tested has shown that no toxic or 

hazardous materials are present, groundwater quality will be protected by handling earth 

materials and runoff in a manner that minimizes infiltration to the groundwater system. 

B. SURFACE WATER PROTECTION 
Surface water quality will be protected by handling earth materials, groundwater 

discharges, and runoff in a manner that minimizes the potential for pollution. 

 

R645-301-731.200. WATER MONITORING 

A. GROUNDWATER 
Groundwater within the Mill Fork permit Area will be monitored according to the 

schedules in Appendix A.  PacifiCorp has conducted baseline and operational monitoring 

of spring sources in and adjacent to the permit lease area. The springs located within or 

immediately adjacent to areas overlying coal to be mined in the next five (5) years or areas 

overlying previously mined areas will be monitored.  The data collected have provided 

information useful in the understanding of potential hydrologic consequence of mining. 

 

1.  East Mountain Springs - Mill Fork 
In preparation for coal leasing, Genwal Resources conducted baseline spring and seep 

surveys from 1994-1996 (northern portions of the lease were surveyed in 1989-90).  

With PacifiCorp’s acquisition of the Mill Fork State Coal Lease (reverted to the BLM 

on August 1, 2011 and designated as federal lease UTU-88554), a complete re-

evaluation of groundwater resources was initiated in 2000 and continued through 2001.  

During the 2000-2002 baseline evaluation, a total of 198 springs were identified within 

and adjacent to the permit lease plan area.  Each spring site on East Mountain has been 

studied to determine the geologic circumstances that cause the springs to occur.  The 

mode of occurrence for each spring has been tabulated on the "Springs Geologic 

Conditions Inventory" sheets located in Appendix C.  The springs on East Mountain 

originate in several different ways (see Table MFHT-1 and Mill Fork Spring Map 

MFS1830D); however, many springs share the same mode of occurrence and, in some 

cases, are related. 

The ground water monitoring plan in Appendix A includes a selection of springs based 

on the following criteria: 

 

 Stratigraphic position 

 Area of potential influence from subsidence 

 Aerial distribution 

 Established water rights 
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 Measurable flow based on historical surveys 

 Reliable measuring point(s) 
 

The following table outlines the rationale for springs selected for long term monitoring.  

Selection of the springs to be monitored was based upon the factors listed along with 

discussions with the water users (CVSSD, Emery Conservancy District, NEWUASSD) 

and the surface management agency.  
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MILL FORK GROUNDWATER MONITORING PLAN - SPRINGS 

Spring Stratigraphic 

Position 

Projected 

Subsidence 

Zone 

Regional 

Location 

Water 

Rights 

Historical 

Measurable 

Flow 

Reliable 

Measuring 

Point 

Comment 

EM-216       Located outside projected zone of 

subsidence 

EMPOND       Added to the spring monitoring program 

at the request of the USFS 

GRANTS 

SPRING 

      Added to the spring monitoring program 

at the request of the USFS 

LITTLE 
BEAR 

SPRING 

      Located outside projected zone of 
subsidence.  Added to the spring 

monitoring program at the request of the 

DOGM 

JV-9       Located outside projected zone of 
subsidence.  Monitored to detect 

impacts to the Joes Valley alluvium 

JV-34       Located outside projected zone of 
subsidence.  Monitored to detect 

impacts to the Joes Valley alluvium 

MF-7       Located outside projected zone of 

subsidence 

MF-10        

MF-19B        

MF-213       Large spring located in the Blackhawk 
Formation downdip from projected 

mining 

MF-219        

MFR-10       Large spring denoted by USGS 

MFR-30        

RR-5        

RR-15        

RR-23A       Large spring within a series of springs 

located downdip from projected mining 

SP1-26        

SP1-29        

UJV-101        

UJV-206        

 

Water samples will be collected and analyzed during the months of July and October.  

Parameters analyzed are those listed in the "DOGM Guidelines for Groundwater Water 

Quality" (see Appendix A – Monitoring Locations – Groundwater – East Mountain 

Springs – Mill Fork Area).  Monitoring of groundwater sites will continue for a 

minimum of three years after the last date of mining (date of last mining - January 

2015).  PacifiCorp will submit a formal application to reduce hydrologic monitoring 

after the minimum three year time period. 

 

2.  In-Mine 
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Monitoring of in-mine water sources was terminated after mine sealing completed 

April 2015.  Historically,  intercepted groundwater sampling sites, (either roof 

drippers or contribution from the floor), will were be established according to the 

Special Condition Stipulation in the Deer Creek permit renewal, (February 6, 1996); 

"If during entry development, sustained quantities of groundwater are encountered 

which are greater than 5 gpm from a single source in an individual entry, and which 

continue after operational activities progress beyond the area of groundwater 

production, PacifiCorp must monitor these flows for quality and quantity under the 

approved monitoring plan".  In addition to the standard plan described above, if 

mining encountered significant quantities of groundwater which issues from a fault 

zone, PacifiCorp will; quantify the volume, sample for water quality according to the 

approved monitoring plan (baseline parameters for two year period), conduct isotopic 

sampling using a systematic approach (phase 1: tritium analysis, phase 2: depending 

the results of the tritium sampling, perform carbon age dating).  Parameters analyzed 

are those listed in the "DOGM Guidelines for Groundwater Water Quality" (see 

Appendix A). 

 

B. SURFACE WATER 
PacifiCorp has conducted baseline monitoring of surface waters within and adjacent to the 

Mill Fork permit Area.  Water samples will be collected and analyzed as outlined in 

Appendix A.  Parameters analyzed are those listed in the "DOGM Guidelines for Surface 

Water Quality."  Locations of all surface monitoring sites and sampling schedules can be 

found in Appendix A. 

 

R645-301-731.500. DISCHARGES 
 

Refer to Mine Dewatering R645-301-721 and UPDES information in Volume 9 Appendix 

B. 

 

R645-301-731.520.  GRAVITY DISCHARGES from UNDERGROUND COAL 
MINING AND RECLAMATION ACTIVITIES 
 

Interception of groundwater in the Mill Fork area necessitated PacifiCorp to design post 

closure structures to prevent unapproved discharge from occurring at the Rilda Canyon 1st 

Right Portals.  Groundwater intercepted from the Mill Fork mined out areas would 

naturally gravity flow along the mine entries from the Mill Fork east towards the Rilda 

Canyon and eventually to the lowest elevation portals – Rilda Canyon 1st Right portals.  

With the announcement of the Deer Creek Mine closure in December of 2014, PacifiCorp 
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designed and applied for mine closure approval from various government agencies to 

prevent a prohibited post-mine gravity discharge of water from the portals located in Rilda 

Canyon. 

 

The original preferred plan was to build water-retaining bulkheads to contain all of the 

intercepted groundwater in the underground mine workings in perpetuity. Efforts 

undertaken since late 2014 to obtain permission from the Mine Safety and Health 

Administration (MSHA) and the UDOGM to permanently retain intercepted groundwater 

underground with concrete bulkheads and possibly to direct overflow water to the Deer 

Creek Canyon were rejected in April of 2016. 

 

As outlined in the Probable Hydrologic Consequence section (R4645-301-728), MSHA 

will not allow any water retention as part of the Deer Creek closure plans; water must be 

directed to the portals to flow unimpeded out of the mine. This response by the agencies 

forces PacifiCorp to develop other alternatives to manage intercepted groundwater that 

would otherwise discharge from the Rilda Canyon portals in violation of UAC R317-2.  

Intercepted groundwater from the Mill Fork Area will be diverted to the Rilda Canyon 1st 

Right portals.  To comply with this directive from MSHA and corresponding decision 

from DOGM, final reclamation plans for Deer Creek will include a buried pipeline from 

the Rilda Canyon 1st Right portals to the Huntington Plant Settling Pond (see Volume 11 

Engineering Section complete details of the Rilda Canyon 1st Right portal reclamation 

plans).  Hydrologic monitoring of the mine discharge will include the gravity outfalls at 

Deer Canyon (UPDES Permit #UT0023064-002) and mine water diverted through pipeline 

to the Huntington Power Plant Settling Pond.   Water diverted to the Huntington Power 

Plant will be used in plant operations and will not require reporting through the UPDES 

system (June 14, 2016 meeting with DWQ). 

 

R645-301-731.300. ACID AND TOXIC-FORMING MATERIALS 
 

Acid-forming materials in western coal mines generally consist of sulfide minerals, which, 

when exposed to air and water, are oxidized causing the production of H+ ions (acid).  The 

sulfide mineral pyrite (FeS2) has been identified in the PacifiCorp mines.  Although the 

oxidation of pyrite occurs in the mine, acidic waters are not observed in the mine.  The 

acid is quickly consumed by dissolution of abundant, naturally occurring carbonate 

minerals (refer to Appendix B Eqs. 3 and 4).  Iron is readily precipitated as iron-hydroxide 

and excess iron is not observed in the mine discharge water. 

 

R645-301-731.530. State Appropriated Water Supply 
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PacifiCorp commits to comply with R645-301-731.530, which states: “The permittee will 

promptly replace any State-appropriated water supply that is contaminated, diminished or 

interrupted by UNDERGROUND COAL MINING AND RECLAMATION ACTIVITIES 

conducted after October 24, 1992, if the affected water supply was in existence before the 

date the Division received the permit application for the activities causing the loss, 

contamination or interruption. The baseline hydrologic and geologic information required 

in R645-301-700. will be used to determine the impact of mining activities upon the water 

supply”.  PacifiCorp has conducted baseline hydrologic monitoring to determine pre-

mining hydrologic resources (refer to Appendix C).  Ground and surface water monitoring 

programs have been designed to specifically to monitor potential impacts associated with 

mining in the Mill Fork permit Area.  Table MFHT-2 list the ground and surface water 

rights within and adjacent to the Mill Fork permit Area.  In addition, Table MFHT-2 list 

the quantity of the water rights within the projected affected area, and the observed flows 

collected during the baseline surveys and mitigation alternatives.  Quality of the State 

Appropriated Water Supplies are reported in Appendix C. 

 

R645-301-731.600. STREAM BUFFER ZONES 
 

Mining related activities will not occur within 100 feet of a perennial or intermittent 

streams unless the Division authorizes such activities. 

 

R645-301-731.700. CROSS SECTION AND MAPS 

731.710-720 and 750:   A water supply intake system known as "North Emery Water 

Users Association Special Services District - Rilda Canyon Springs" is located in Section 

28, Township 16 South, Range 7 East (refer to Volume 9 Map HM-9, a detailed drawing 

of the collection system is provided in Volume 9 - Hydrologic Section Map HM-8).  The 

intake system consists of a series of French drains collecting near surface alluvial water 

as a supply source for culinary water (for complete description of the NWEUASSD 

system refer to Volume 9 R645-721 “Existing Groundwater Resources”).  

 

Mine Sites:  All disturbed area drainage will flow into an approved sediment control 

device.  Maps showing water diversion, collection, conveyance, treatment, storage, and 

discharge can be found in the Operational section of the Deer Creek Mine PAP. 

 

730: Water Monitoring Location Map - Refer to Hydrologic Map MFS1851D. 

 

R645-301-731.800. WATER RIGHTS AND REPLACEMENT 
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In order to fulfill the requirements to restore the land affected by applicant's mining 

operations to a condition capable of supporting the current and postmining land uses stated 

herein, the applicant will replace water determined to have been lost or adversely affected 

as a result of applicant's mining operations if such loss or adverse impact occurs prior to 

final bond release.  The water will be replaced from an alternate source in sufficient 

quantity and quality to maintain the current and postmining land uses (refer to Table 

MFHT-2 for a list of State Appropriated Water Supplies; including; type, quantity (water 

right and baseline observations) and quality references. 

 

Nine springs have been developed in Huntington Canyon to provide for domestic, 

industrial, and commercial water needs.  Currently, Huntington City utilizes two springs 

in Huntington Canyon, Big Bear Canyon Spring and Little Bear Canyon Spring.  The 

North Emery Water Users Association Special Services District also utilizes springs in 

Huntington Canyon to provide for domestic and industrial water needs in areas outside of 

Huntington City.  The Association NEWUSSD is currently utilizing water from three 

springs in Rilda Canyon as well as from four other springs in the general area (refer to 

Volume 9 Hydrologic Section: Map HM1). 

 

1.  North Emery Water Users Association Special Services District 
Of concern to PacifiCorp is the proximity of proposed mining activities in Rilda 

Canyon to the Rilda Canyon Springs which currently serve as a culinary water source 

to the North Emery Water Users Association Special Services District (NEWUASSD) 

serving some 410 connections.  Due to the importance of these springs, a separate 

discussion is provided in Volume 9 Hydrologic Section. 

 

2.  Little Bear Spring 
A second spring system which has been developed for culinary purposes referred to as 

Little Bear Spring occurs east of the Mill Fork permit Area.  Little Bear Spring is a 

large spring (average flow of approximately 300 gpm) which issues from the lowest 

member of the Star Point Sandstone (Panther Member) located approximately one and 

one half (1 ½) miles to the east of the Mill Fork permit Area boundary in Section 9, 

Township 16 South, Range 7 East (refer to Groundwater Rights and Users for complete 

hydrologic characteristics related to Little Bear Spring).  PacifiCorp cooperated with 

Huntington City, Elmo City, Cleveland City and CVSSD in developing a 

comprehensive mitigation plan.  The agreement was signed on July, 2004.  As part of 

the agreement, PacifiCorp constructed a water treatment plant in 2005 located near at 

the existing Huntington City plant in Huntington Canyon.  The mitigation agreement 

information is found in Appendix D of Volume 9. 

 



Mill Fork - Hydrologic Section PacifiCorp 

 

 

January 2017 R645-301-700 Hydrology 109 

R645-301-732 - 764. SEDIMENT CONTROL 

 

Information pertaining to sediment control can be found in the Operational plan of the Deer Creek 

Mine PAP. 

 

R645-301-748, 755, 765. CASING AND SEALING OF WELLS 

 

Each water well will be cased, sealed, or otherwise managed, as approved by the Division. 

 

R645-301-751. WATER QUALITY STANDARDS AND EFFLUENT LIMITATIONS 

 

Discharges of water from areas disturbed by coal mining and reclamation operations will be made 

in compliance with all Utah and federal water quality laws and regulations and with effluent 

imitations for coal mining promulgated by the EPA set forth in 40CFR Part 434 (refer Volume 9 

Appendix B for UPDES permit information). 

 

R645-301-760. RECLAMATION 
 

As outlined in the Probable Hydrologic Consequence section (R4645-301-728), MSHA will not 

allow any water retention as part of the Deer Creek closure plans; water must be directed to the 

portals to flow unimpeded out of the mine. This response by the agencies forces PacifiCorp to 

develop other alternatives to manage intercepted groundwater that would otherwise discharge from 

the Rilda Canyon portals in violation of UAC R317-2.  Intercepted groundwater from the Mill 

Fork Area will be diverted to the Rilda Canyon 1st Right portals.  To comply with this directive 

from MSHA and corresponding decision from DOGM, final reclamation plans for Deer Creek will 

include a buried pipeline from the Rilda Canyon 1st Right portals to the Huntington Plant Settling 

Pond (see Volume 11 Engineering Section for complete details of the Rilda Canyon 1st Right portal 

reclamation plans).  Hydrologic monitoring of the mine discharge will include the gravity outfalls 

at Deer Canyon (UPDES Permit #UT0023064-002) and mine water diverted through pipeline to 

the Huntington Power Plant Settling Pond.   Water diverted to the Huntington Power Plant will 

be used in plant operations and will not require reporting through the UPDES system (June 14, 

2016 meeting with DWQ). 
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Deer Creek Mine – Mill Fork Area 

Geochemical Evaluation of Groundwater with Elevated Iron 

 

1. Introduction 

 

Energy West Mining Company (Energy West) anticipates closing the Deer Creek Mine as early 

as November 2014.  Hiawatha Seam workings in the Mill Fork Area have encountered a north-

south trending zone of coal that contains elevated sulfur concentrations.  Groundwater discharges 

at a rate of about 1,000 gallons per minute (gpm) from the Mill Fork area and this water has 

elevated concentrations of total iron in the form of ferric hydroxide (goethite) which is 

observable as a yellow precipitate.  This groundwater is used for in mine process purposes, 

however upon mine closure the water will discharge to the surface via the Rilda Canyon portals 

unless corrective actions are taken. 

The North Emery Water Users Special Services District (NEWUSSD) collects culinary water 

from three springs in the portals area.  The discharge of mine water containing ferric hydroxide 

precipitate will have a negative impact on the NEWUSSD water supply as well as surface water 

in Rilda Canyon.  Energy West has requested Mayo and Associates to undertake a chemical 

evaluation of the fate of the groundwater containing elevated iron.  Specifically we have been 

tasked to: 

1. Review hydrologic data from the adjacent Crandall Canyon Mine.  

2. Assess the geochemical evolution of intercepted groundwater and the 

chemical alteration of groundwater within sealed areas in the Hiawatha 

Seam – Mill Fork Area. 

3. Project geochemical long term trends of groundwater from sealed areas 

during mining, and after mining and sealing are complete. 

4. Evaluate mitigation options to control elevated iron groundwater 

discharge. 
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2. Setting 

 

Coal is mined from the Hiawatha and the overlying Blind Canyon seams in the Deer Creek 

Mine.  The mine consists of several separate mining areas.  Of interest to this investigation is the 

Mill Fork Area (Figure 1).  The Mill Fork Area is connected to other Deer Creek mining areas 

via the 2.6 mile long Mill Fork Access and Rilda Canyon break-out portals both of which are 

completed in the Hiawatha seam.  In the Mill Fork Area the longwall panels trend east-west and 

are bounded to the west by the Joes Valley Fault and to the north by the Crandall Canyon mine 

workings.  Barriers of unmined coal separate the longwall panels from both the Joes Valley Fault 

and the Crandall Canyon mine workings.  A northeast trending anticlinal structure with gentle 

dips causes the western portion of the mine floor to slope toward the Joes Valley Fault and the 

eastern portion to slope toward the east.  

 

Active mining is occurring in the Hiawatha seam in the northern portion of the Mill Fork Area.  

In the tract, the western most portions of the mined out 12
th

 to 17
th

 West and the 21
st
 to 23

rd
 West 

longwall panels are flooded due to the slight westward dip of the bedrock.  Groundwater from 

the active mining area and the eastern portions of the tract flow to the east and are collected at 

the 10
th

 North, 17
th

 West, and 11
th

 West sumps (Figure 1).  Groundwaters collected in the sumps 

have contact with the zones of coal that contain elevated sulfur concentrations and the discharge 

water has elevated concentrations of total iron (Table 1).   

 

3. High Sulfur Zones  

 

In the Mill Fork Area the primary elevated sulfur zone in the Hiawatha seam is 1,500 to 2,000 

feet wide, 2 miles long and trends approximately north-south (Figure 2).   Much of the coal in 

this zone has been removed by mining of the 12
th

 to 23
rd

 West panels; however, coal containing  
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elevated sulfur remains in the mine floor, unmined supporting pillars, and in the unmined 

portions 24
th

 to 27
th

 West panels.  A smaller high sulfur zone occurs in the mostly flooded 

portion of the mined 12
th

 to 23
rd

 West panels area (Figure 2).  This high sulfur zone extends into 

the adjacent Crandall Canyon mine, which since early 2008 has discharged about 500 gpm of 

groundwater containing total iron concentrations in excess of 1 mg/L (Peterson Hydrologic, 

2011).  

The percentage of sulfur in the coal in the high sulfur zone ranges between 0.5 and 10% and has 

an average value of 5.75%.  This compares with the average Deer Creek mine sulfur content of 

0.5%.  Sulfur in coal may be in oxidized, reduced, and native forms.  Oxidized sulfur includes 

minerals such as gypsum (CaSO4•nH2O) and anhydrite (CaSO4) which form in evaporative 

environments and as secondary mineralization.  Sulfur can also be the results of precipitation 

from sea water that flooded peat swamps (Chou, 1997).  Such sulfur may be in a highly soluble 

form such as MgSO4•7H20 (epsomite).  Reduced forms include iron sulfide minerals such as 

pyrite and marcasite (FeS2).  Native sulfur (S) has also been report in some coals.  The 

concentration of oxidized and reduced sulfur minerals in the high sulfur zones are described 

below.  

The calculated total sulfur in the high sulfur zones that may potentially interact with groundwater 

is 31,961 tons (Table 2).  The total sulfur in the high sulfur zones exceeds 50,000 tons (Figures 2 

and 3).  The calculated amount of sulfur that may potentially react with groundwater is based on 

the following assumptions: 

1. The average sulfur concentration in the high sulfur zones is 5.75%.  

2. Groundwater may interact with sulfur in mine areas to a depth of 2 feet from exposed 

mine floor and vertical surfaces.  Unmined coal beyond the 2 foot exposed surfaces 

contains non-available sulfur. 

3. Calculations of total sulfur do not include potential sulfur that occurs in collapsed gob 

coal and other rocks from the mine roof. 

 

Separate calculations have been made for the amount of available sulfur in the mine floor and in  
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the mine vertical surfaces (Table 2; Figures 2 and 3, respectively).  In the table, calculated 

amounts are summarized for both the flooded and non-flooded portions of the Mill Fork Area 

that may interact with groundwater.  About 77% of the available sulfur is in non-flooded portions 

of the Mill Fork Area. 

4. Groundwater Discharge 

 

Groundwater flows into the Mill Fork Area mine workings from both mine roof and floor 

sources and the general direction of groundwater flow in the mine workings are shown on Figure 

1.  Because of the approximate 3 % westerly slope of the mine floor, groundwater has flooded 

the western portion of the 12
th

 to 17
th

 West mined panels and the western portion of the 21
st
 to 

23
rd

 West mined panels.  Elsewhere the mine floor slopes gently to the east and groundwater 

flow is captured in one of three sumps which from south to north are the 11
th

 West, the 17
th

 

West, and the 10
th

 North.  These sumps are located just outside of the longwall panel seals.  

Quasi steady state flow to the sumps are about 5 gpm at the 11
th

 West, 100 gpm at the 17
th

 West, 

and 50 gpm at the 10
th

 North.  Water collected at the sumps is currently used as in-mine process 

water or is discharged at the Deer Creek Portals.  After mine closure this and other Mill Fork 

Area mine water will flow across the floor of mined out areas, along the Mill Fork access 

workings, and will discharge to Rilda Canyon (Figure 1).  The current total groundwater 

discharge rate to the in-mine workings is about 1,000 gpm.  The long-term groundwater 

discharge rate from the Mill Fork Area will likely decline after the end of mining activities. 

 

5. Geochemistry of Mill Fork Area Groundwater 

 

Since May 1, 2012, water quality samples have been collected monthly from the Hiawatha 11
th

 

and 17th West sumps and from the Blind Canyon 10
th

 North XC-5 borehole for analysis. Sulfate, 

pH, and total and dissolved iron concentrations are shown in Table 1.  Analysis of groundwater 

samples for major ions from the Hiawatha seam 11
th

 and 17
th

 West sumps and the Blind Canyon 

seam borehole collected on December 18, 2013 and January 1, 2014 are shown in Table 3.  On 
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November 6, 2013 samples were collected for analysis of the stable isotope 
34

S on dissolved 

SO4
2-

 and for the stable isotopes 
18

O and 
2
H of the water (Table 4).   The 

18
O and 

2
H data 

did not provide significant information regarding iron and sulfate and are not discussed herein. 

Both the 11
th

 and 17
th

 West collection locations drain the eastern dipping portion of the Mill Fork 

Area Hiawatha seam workings and the Blind Canyon borehole represents groundwater in the 

overlying Blind Canyon seam.   

 

5.1 Dissolved and Total Iron 

 

The dissolved iron contents in most samples are less than the laboratory detection limit of 0.03 

mg/L, however concentrations as great as 1.19 mg/L have been reported in Hiawatha seam 

groundwaters (Table 1).  The total iron concentrations in both Hiawatha seam locations are 

typically greater than 1 mg/L and the average total iron concentrations in the 11
th

 and 17
th

 West 

sump samples are 1.6 and 3.47 mg/L, respectively (Table 1).   

Although there is considerable scatter in the plot of total iron data, there is an apparent general 

trend of decreasing concentrations over the 18 months of record (Figure 4a).  Assuming a linear 

decay function and projecting best fit linear regression lines through the data, the total iron 

concentrations would intercept the 0 mg/L concentration in 2016 and 2019 for the 11
th

 and 17
th

 

West sumps, respectively.  The r
2
 (i.e. goodness of fit for linear regression) values of the best fit 

lines are less than 0.3, which means the regression lines are not a good predictor of future 

outcomes and considerably more temporal data are need to validate a decreasing trend in the 

data.  An r
2
 value of 1 means that all of the data fall on the regression line and a value of 0 means 

that the data are completely random.   Typically an r
2
 value greater than 0.5 is needed to assume 

a linear data fit.   

Both the dissolved and total iron concentrations of all Blind Canyon borehole samples were 

below the detection limits and iron is not an issue. 
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5.2 Dissolved Sulfate (SO4
2-)  

 

The most recent SO4
2-

 concentrations in the Blind Canyon Borehole and the 17
th

 West sump 

groundwaters average 132.5 and 181.1 mg/L, respectively (Table 3).   These values are 

considerably greater than the average concentrations of about 70 mg/L for in-mine groundwaters 

in the Wasatch Plateau and the Book Cliffs (Mayo et al., 2003).  The average value for the 11
th

 

West sump is only 36.7 mg/L (Table 1) which may represent quasi-steady state conditions for 

low sulfur areas.    

A plot of the monthly SO4
2-

 analysis (May 2012 to February 2014 data; Figure 4b) are better 

behaved than are the total iron data.  Linear regressions of all of the SO4
2-

 data have decreasing 

concentration trends that approach 0 mg/L in about the year 2025. The r
2
 values associated with 

the Blind Canyon Borehole, 17
th

 West sump, and 11
th

 West sump are 0.62, 0.90, and 0.80, 

respectively.  Although it is unlikely that SO4
2- 

concentration will ever reach 0 mg/L, substantial 

decreases in SO4
2-

 concentrations in the Blind Canyon borehole and the 17
th

 West sump are 

likely.   

 

5.3 Iron Hydroxide Precipitate 

 

Mine personnel have observed rust colored iron precipitate in the Mill Fork Area underground 

outflows and a rust coloration of some in-mine groundwater.  Rust colored precipitate was 

collected from outby of the 17
th

 West seal and iron was precipitated from water samples 

collected at the 17
th

 West seal during both in-mine and laboratory experiments.     

In the mine, the rapid conversion from dissolved iron to iron precipitate is illustrated in Figure 5 

where 2.5 gallons of water was poured 10 times between two clean 5 gallon buckets at the 17
th

 

West seal.  Pouring between the buckets oxygenated the groundwater and the dissolved iron 

quickly converted to a rust colored precipitate.  In the figure, a non-agitated control sample is 

shown for comparison.   
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X-ray diffraction (XRD) scans of the in-mine and laboratory precipitate indicates that the 

precipitate is amorphous and does not have an x-ray pattern (Appendix A).  Based on the XRD 

analysis and the physical properties David Tingey (BYU Laboratory of Isotope Geochemistry) 

concluded that the precipitate is either goethite (FeOOH) or its hydrated form limonite 

(FeOOH•nH2O). 

 

5.4 Sulfur Isotopes 

 

In an attempt to better understand the origin of the total iron and the elevated SO4
2-

 

concentrations, the SO4
2-

 has been analyzed for sulfur isotopes (Table 4).  Pyrite typically has a 

34
S value of about 0 ± 3 ‰.  Mayo et al., (2000) found a value of +3.4 ‰ for a pyrite sample in 

the SUFCO coal mine in Utah.  Data for pyrite in the Deer Creek mine are not available.  

Oxidized sources of sulfur, such as marine gypsum and other marine sedimentary minerals, have 

values of +10 to +40 ‰ (Thode, 1991).  All of the Mill Fork Area samples have very positive 

34
S values (i.e., +8.3 to +35.5 ‰) which suggest marine sedimentary or marine evaporative 

minerals as the primary source of dissolved sulfur.   

 

5.5 Chemical Reactions 

 

All of the groundwater samples, including the monthly sampling of the Hiawatha Seam 11
th

 and 

17
th

 West sumps, and the Blind Canyon Seam borehole (Tables 1 and 3), have near neutral to 

mildly basic pH values indicating that acid drainage is not an issue.  Groundwaters discharging 

from Utah coal mine environments are typically basic due to the abundance of carbonate 

minerals associated with the coal deposits (Mayo et al., 2000).   
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5.5.1 Major Ions 

 

The major ion chemistry and the geochemical evolution of the Hiawatha 11
th

 and 17
th

 West seals 

and the Blind Canyon borehole water provide additional insight into the origin of both the total 

iron and the elevated SO4
2-

 concentrations.  In Table 3, the major ion concentrations (mg/L) have 

been converted to reacting equivalents to better understand chemical reactions.   Units of 

reacting equivalents are milliequivalents per liter (meq/L).  

The meq/ L unit allows direct comparison of reacting concentrations of cations and anions.  

Conversion factors between meq/L and mg/L for major ions follow: 

 meq/L mg/L 

   

Ca
2+

  1 20.0 

Mg
2+

  1 12.2 

Na
+
  1 23.0 

K
+
  1 39.1 

HCO3
-
  1 61.0 

SO4
2-
  1 48.0 

Cl
-
  1 35.5 

 

By using reacting equivalents it is easier to evaluate chemical reactions than by using 

concentrations in mg/L.  For example the dissolution of 68 mg of gypsum (CaSO4•H20) in a liter 

of water would yield 1 meq/L of both Ca
2+

 and SO4
2-

 and 20 and 48 mg/L of Ca
2+

 and SO4
2-

, 

respectively. 

 

Total iron concentrations have been converted to their corresponding dissolved ferric (Fe
3+

) 

concentrations and these concentrations have also been converted to reacting equivalents (Table 

3).  A comparison of the total iron in the Hiawatha 11
th

 and 17
th

 West waters converted to 

reacting Fe
3+

 equivalents with the SO4
2-

 reacting equivalents suggests that only a small portion of 

the SO4
2-

 is from pyrite or marcasite oxidation.  In the 11
th

 and 17
th

 West waters, the SO4
2-

 

reacting equivalents are one to two orders of magnitude greater than their equivalent Fe
3+

 values 

(Table 3).  The average reacting equivalents of SO4
2-

 in the 11
th

 and 17
th

 West waters are 0.70 

and 2.54, respectively, whereas their corresponding reacting equivalents of Fe
3+

 are only 0.02 
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and 0.08.  The ratios of calculated Fe
3+

 reacting equivalents to the measured SO4
2-

 reacting 

equivalents are 0.029 and 0.031 for the 11
th

 and 17
th

 West sump samples, respectively.  These 

similar ratios suggest that the sulfate/iron sulfide ratios are similar in the rocks which have 

contact with mine waters regardless of location.  Some of the total iron in the water may have 

settled out prior to sampling and it is possible that the reported total iron somewhat under 

measures the total amount.  However, it is unlikely that the lost total iron approaches the SO4
2-

 

reacting equivalents.  The 
34

S and the Fe
3+

/SO4
2-

 ratios of reacting equivalents suggest that the 

origin of most of the SO4
2-

 may be explained by non-redox reactions (i.e., pyrite) which are 

described below.    

Major ion solute compositions of groundwaters are the result of interactions between 

groundwaters and bedrock lithology and between groundwaters and gases.  The general reactions 

responsible for most of the chemical evolution of groundwaters may be described as follows.  

Groundwater acquires most of its CO2(g) in the soil zone where the partial pressures of CO2 

greatly exceeds atmospheric levels.  In the in-mine environment additional CO2(g) is available 

from the gob atmosphere where the CO2 content is an order of magnitude greater than the outside 

air.  The Mill Fork Area in-mine gas composition is described below.  CO2 combines with water 

to form carbonic acid according to 

 

                                      CO2(g) + H2O = H2CO3                                                                (1) 

                                                        (carbonic acid) 

 

Carbonic acid dissociates into H
+
 and HCO3

-
  

                                      H2CO3 = HCO3
-
   + H

+
                                                                  (2) 

The H
+
 ions temporarily decrease the pH of the water but are quickly consumed by the 

dissolution of carbonate minerals that are abundant in the mine environment.  Carbonate mineral 

dissolution is represented as 

                 2H
+
 + CaMg(CO3)2 = Ca

2+
 + Mg

2+
 + 2HCO3

-
                                                 (3) 

                             (dolomite) 

 

and 
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                                H
+
 + CaCO3 = Ca

2+
 + HCO3

--
                                                             (4) 

                                        (calcite) 

 

The net effect of reactions 3 through 4 is to increase the pH and the Ca
2+

, Mg
2+

, and HCO3
-
 

contents of waters.   

 

Dissolution of gypsum, which is present in many formations in the region, can increase the Ca
2+

 

and SO4 
2-

 contents in the absence of CO2(g) and H
+
 according to 

                           CaSO4•2H2O = Ca
2+

 + SO4
2-

 + 2H2O                                                     (5) 

                                         (gypsum) 

 

Most CaSO4 is in the hydrated form but some occurs without attached water molecules and is 

known as anhydrite.  Anhydrite forms are implicitly included when gypsum is described.  

 

Both Mg
2+

 and SO4
-2

 can also be released by the dissolution of very soluble minerals such as 

epsomite which may form in coal environments where the peat was inundated by sea water.  

Dissolution of epsomite may be represented as 

 

                                                    MgSO4 = Mg
2+

 + SO4
2-

                                                             (6) 

                                                 (epsomite) 

 

Elevated Na
+
 concentrations may result from either the dissolution of small amounts of very 

soluble halite or from ion exchange on clay particles or on sodium zeolites.  Halite dissolution 

will increase the overall solute concentration (i.e. TDS) and will yield equal Na
+
 and Cl

-
 contents 

when the solute compositions are reported in the meq/L units.  Ion exchange will not directly 

elevate the overall solute content, but will result in increased Na
+
 concentrations at the expense 

of reduced Ca
2+

 and/or Mg
2+

 concentrations.   

 

Halite dissolution may be represented as 

                                                   NaCl = Na
+
 + Cl

-
                                                            (7) 

                                                 (halite) 

 

Ion exchange may be represented by reactions involving the sodium zeolite analcime,  
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             2NaAlSi2O6•H2O + Ca
2+

 = Ca(AlSi2O6)2•H2O + 2Na
+
                                        (8) 

           2NaAlSi2O6•H2O + Mg
2+

 = Mg(AlSi2O6)2•H2O + 2Na
+
                                       (9) 

Clay mineral ion exchange which may be represented as 

                         Ca
2+

 + Na-clay = 2Na
+
 + Ca-clay                                                          (10) 

                          Mg
2+

 + Na-clay = 2Na
+ 

+ Mg-clay                                                        (11) 

In all of the mine waters the Na
+
 reacting equivalents exceed the Cl

-
 reacting equivalents by an 

order of magnitude or more (Table 3) which suggest that ion exchange (Eqs. 8-11) is the primary 

source of dissolved Na
+
 rather than halite dissolution (Eq. 7).  Although there are other potential 

sources of Cl
-
, such as silicate mineral dissolution, most of these chemical reactions only yield 

meager amounts of Cl
-
 and are not considered further.  Ion exchange requires a source of 

dissolved Ca
2+

 or Mg
2+

.  Calcite, dolomite and gypsum dissolution (Eqs. 3-5) are all potential 

sources for these cations in the mine environment.   

In both the Hiawatha 11
th

 West seals and the Blind Canyon borehole groundwaters the HCO3
-
 

reacting equivalents exceed the Ca
2+

 plus Mg
2+

 reacting equivalents by 3.03 and 1.51 meq/L, 

respectively.  The Ca
2+

 or Mg
2+

 deficit in the 11
th

 West water can largely be accounted for by 

carbonate mineral dissolution and less than 1 meq/L of gypsum dissolution is necessary to 

account for the excess Na
+
.  This is consistent with the fact that the SO4

2-
 content is only 0.7 

meq/L.  In the Blind Canyon borehole samples carbonate mineral dissolution can only account 

for about 25% of the excess Na
+
 and gypsum dissolution is required to provide the additional 

Ca
2+

 for ion exchange reactions.   In these samples the average SO4
2-

 content is 2.54 meq/L.   

All of the groundwaters are supersaturated with respect to carbonate minerals and under 

saturated with respect to gypsum (Table 3).  Saturation is defined as log SI = 0.00 ± 0.1.  Values 

less than 0.01 means that the water is under saturated and can dissolve additional minerals and 

values greater than 0.01 means the water is supersaturated and has a thermodynamic tendency to 

precipitate minerals.  The saturation condition for carbonate minerals limits the amount of Ca
2+

 

and Mg
2+

 that can be supplied by carbonate mineral dissolution and under saturation of gypsum 

allows for the dissolution of all available gypsum. 
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5.5.2 Pyrite – Marcasite Dissolution 

 

Ken Fleck (personal communication) indicated that the iron sulfide mineralization occurs in 

more than one form and one of these is highly reactive when exposed to water.  In order to 

determine the mineralogy of the iron sulfide minerals XRD (x-ray diffraction) analysis was 

performed on samples from the coal and an igneous dike in the mine by Dave Tingey (BYU 

Laboratory of Isotope Geochemistry, Appendix A).  Samples were collected from a high-sulfur 

split rock and the cleat in the 17
th

 West submains XC-6, a high-sulfur split rock from the 17
th

 

West longwall at about XC-60, and an igneous dike.  The igneous dike sample only contained 

pyrite; however the coal samples contained both pyrite and its pseudomorph marcasite.  In the 

laboratory samples marcasite constitutes as much as much as 45 % of the iron sulfide 

mineralization (Appendix A). 

Both pyrite and marcasite have the same chemical composition (FeS2) and undergo similar 

decomposition reactions.  The general form of pyrite and marcasite oxidation can be represented 

as 

                           2FeS2(s) +7O2 +H2O = 2 Fe
2+

(aq) +4SO4
2-

(aq) + 4H
+
                                          (12) 

               (pyrite or marcasite) 

 

And the ferrous iron (II) may be oxidized to ferric iron (III) 

                                  4Fe
2+

(aq) + 7O2 + 4H
+
 = 4 Fe

3+
 + 2H2O                                                     (13) 

Both reactions (12 and 13) can be catalyzed by microorganisms that derive energy from the 

oxidation reactions and pyrite oxidation is greatly facilitated by microorganism.  Marcasite 

oxidation may readily occur without such organisms.  Pyrite has a cubic structure whereas 

marcasite has an orthorhombic structure.  The difference in crystal structures makes marcasite 

considerably more soluble than pyrite when in contact with oxygen rich water.   Solubility 

controls are described below. 

From equations 12 and 13 it is clear that an abundant supply of oxygen is required for the 

dissolution of iron sulfide minerals and the subsequent release of iron and sulfate. 
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Under suitable oxidizing/reducing potential (ORP) and pH conditions the released ferric iron 

(Fe
3+

) then combines with water to form amorphous iron hydroxide, which colors the water 

red/yellow/orange according to.  

                                       Fe
3+

 +2H2O = FeOOH(s) + 3H
+
                                                            (14) 

                                                             (goethite) 

 

The oxidation of reduced iron minerals such as pyrite and marcasite and the form of the released 

ion are regulated by both the pH and the ORP of the water (Figure 6).  ORP is commonly 

measured as Eh or pe (in millivolts) where Eh = 0.059pe.   Although there are no free electrons 

in a solution, it is useful to define the electron activity as pe where pe = -log electron activity in a 

fashion similar to defining pH as –log of the hydrogen ion activity.  If the ORP is low (i.e., 

reducing conditions) there is strong tendency for a solution to donate protons and if the ORP is 

high (i.e., oxidizing conditions) there is a strong tendency for a solution to accept protons.  

Dissolved oxygen is a strong electron acceptor and thus the presence of O2 in groundwater 

facilitates the oxidation of pyrite and marcasite. 

In reduced, low pH water the dissolved iron is often in the form of Fe
2+

 (Eq. 12), but may be in 

the form Fe
3+

 in more oxidized water (Figure 6).  In neutral to basic oxidized water, which is 

typical of mine floor water in Utah coal mines and in the Deer Creek mine, both ferrous and 

ferric iron combine with water to form rust colored iron hydroxide precipitate (Eqs. 13-14).  This 

iron hydroxide precipitate is amorphous and may not readily settle from moving water. 

In many mining environments reactions 12-13 result in acid mine drainage (AMD), however the 

abundance of carbonate minerals in Utah coal mines neutralizes the acid generated as shown in 

equations 1-3 (Mayo et al., 2000). 

 

5.5.3 Solubility Controls 

  

As described above, factors including OPR and/or pH control the conditions necessary for the 

dissolution of some minerals including carbonates and pyrite and marcasite.  Other minerals such 

as halite and gypsum and MgSO4 can dissolve independently of these controls.  The  
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concentrations of ions released by chemical reactions are regulated by the solubility of each 

mineral species and there is a very wide range of mineral solubility.  The maximum solubility 

can be defined by the equilibrium constant (Keq) for each mineral.  Keq is temperature and for 

some minerals pH and or pe dependent.  The equilibrium constant is sometimes known as the 

Ksp (solubility product) and is defined as 

 

 

Using calcite as an example 

 

 

where (  ) are the chemical activities which are similar to the concentrations.  The activity of a 

solid has a value of 1.  

The equilibrium constants and solubility for reactions of interest are listed in Table 5.  From the 

table it is apparent that the dissolution of gypsum and MgSO4 can release considerably more 

SO4
2-

 than pyrite and that iron hydroxide precipitate is essentially insoluble.  These differences in 

solubility may partially explain why the trends of SO4
2-

 concentrations in Mill Fork Area waters 

are declining over time and there is no measurable decline in total iron (Figure 4a, b).  The high 

equilibrium constants of gypsum and minerals such as epsomite mean that the available gypsum 

and epsomite will more readily leach out whereas it will take considerably longer for the 

available pyrite/marcasite to leach. 

 

5.6 In-Mine Factors Controlling SO4
2-

 and Iron Concentrations Due To 

Oxidizing/Reducing Conditions and Dissolved Oxygen 

 

The average Eh of water collected on March 6, 2014 by David Tingey at the 17
th

 West seal was  

-150 mv, whereas the well oxygenated groundwater in the mine had an Eh of about +300 mv.  
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The negative Eh of the water accumulating behind the 17
th

 West seal reflects reducing 

conditions, whereas the positive value of the well oxygenated groundwater measured after the 10 

bucket pours during the in-mine experiment reflects oxidizing conditions.   Because groundwater 

collected at the 17
th

 West seal has had contact with mine atmosphere behind the seal, the 

groundwater had been partially oxygenated and the groundwater entering the mine environment 

is more reduced than indicated by the measured value of the 17
th

 West discharge.   

Eh is difficult to measure accurately and hard to quantify, therefore the dissolved oxygen (DO) 

content is usually a better measure of a waters ORP.  There is no direct relationship between 

ORP and the concentration of dissolved oxygen as the concentration of a dissolved gas is 

inversely proportional to water temperature and numerous other factors and reactions can affect 

ORP.   

The measured gas composition of the atmospheric environment behind the 17
th

 West seal 

indicates that the non-ventilated in-mine atmosphere is enriched in both CO2 and methane (CH4) 

relative to the outside atmosphere (Table 6).  It is assumed that the in-mine ventilated 

atmosphere has a similar composition as the outside non-mine atmosphere.  Although the sealed 

17
th

 West mine gob area atmosphere is somewhat depleted in oxygen relative to the outside 

atmosphere, there is abundant O2 to oxygenate groundwater behind the seal. 

Field and laboratory measurements of DO in groundwater samples were conducted to evaluate 

the potential oxygen content of in-mine groundwater (Table 7, Appendix A).    In-mine analysis 

of DO in groundwater collected from the 17
th

 and 11
th

 West sumps and the TW-10 borehole had 

low oxygen concentrations of 2.44, 4.03, and 4.72 mg/L, respectively.   Although there is 

abundant O2 behind the seals the low DO contents of the waters suggest that there is little 

agitation of the water.  The laboratory analysis of the two sump samples collected at the same 

time is consistent with the low Eh of the in-mine analysis.  The TW-10 borehole sample had 

been exposed to O2 prior to the laboratory analysis or during sampling.   

Three laboratory flow though cell experiments were performed by David Tingey on 17
th

 West 

sump groundwater to further evaluate the impact of O2 on behind the seal groundwater that 

would flow on the mine floor if permitted to discharge at the Rilda Canyon portals.  The 
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 groundwater samples were collected in large containers without air space and when water was 

removed from the containers in the laboratory the displaced water was replaced with nitrogen gas 

to prevent oxygenation of the raw water.  In each experiment water was transferred to a flow 

through cell and readings were made every 2 minutes for 6 minutes.  In the first experiment the 

flowing water was allowed to equilibrate with the laboratory atmosphere and the DO increased to 

6.28 mg/L.  When the water was injected with laboratory air the DO increased to 7.35 mg/L.  

After letting the samples equilibrate over two days the measured DO dropped 5.77 mg/L on 

March 11, 2014.  The increased conductivity and pH associated with the March 11 flow through 

cell data may be due to evaporation of the water as it was open to evaporation in the laboratory.   

Results of the laboratory experiments suggest that groundwater flowing on the mine floor will 

likely acquire additional O2 and the dissolved Fe
2+

 may oxidize to Fe
3+ 

(Eq. 13) and the Fe
3+

 

would likely be converted to ferric hydroxide (Eq. 14) turning the water rust colored. 

 

5.7 Oxidized Sulfur and Elevated Mg Concentrations 
 

Although much of the excess SO4
-2

 concentrations in the discharge waters may be the result of 

gypsum dissolution it is unlikely that most of the elevated Mg
2+

 concentrations (Table 3) are due 

to dolomite dissolution.  Dolomite has not been reported as a common mineral in the Utah coal 

district and pure dolomite is rare.  The dissolution of pure dolomite would yield equal reacting 

equivalents of both Ca
2+

 and Mg
2+

.  In two sampling locations, 17
th

 West Seals and Blind 

Canyon Borehole, the Mg
2+

 reacting equivalents exceed the Ca
2+

 reacting equivalents. 

In an attempt to better understand the source of the elevated Mg
2+

 and its relationship to the 

elevated SO4
-2

, dissolution experiments were conducted on coal and parting shale samples.   The 

samples were crushed and allowed to equilibrate with CO2 and oxygen free water (i.e., reducing 

condition) in an oxygen free environment (Appendix A).  The purpose of the CO2-oxygen free 

environment was to evaluate the potential dissolution of oxidized sulfur bearing minerals and to 

reduce the effects of pyrite oxidization and acid driven carbonate mineral dissolution.  Some 

oxygenation may have occurred during liquid transferring procedures.    
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Results of the leaching experiments are shown in Table 8.  Although only two samples were 

leached and the results do not represent a systematic sampling of the in-mine environment, the 

results provide valuable insight into in-mine chemical reactions.  In the absence of CO2 and 

oxygen only minor mineral dissolution occurred in the coal sample.   In the parting shale sample 

it appears as if appreciable dissolution of both reduced and oxidized sulfur minerals occurred.  

Sulfate was the dominant anion (97.9%) and dominant anions include Ca
2+

 (35.3%), Mg
2+

 

(42.5%), and Fe
3+

 (19.4%).  The small amounts of  HCO3
-
 (2.1%) and Na

+
 (1.8%)  means that 

carbonate mineral dissolution and ion exchange were negligable reactions and that gypsum and 

MgSO4 dissolution were responsible for the elevated Ca
2+ 

and  Mg
2+

 and for most of the SO4
-2

.  

In the parting sample, pyrite or other reduced iron species dissolution accounts for 19.8% of the 

dissolved SO4
-2

.  The factors responsible for the release of dissolved iron were not investigated.   

6 Estimated soluble iron sulfide in the Mill Fork Area 

 

Although most of the dissolved SO4
-2

 in the 11
th

 and 17
th

 West sump waters is likely derived 

from the dissolution of oxidized sulfur (gypsum and epsomite) in the elevated sulfur zone, the 

total iron concentrations in discharge water clearly demonstrate that pyrite and marcasite 

oxidation provides some SO4
-2

 and releases iron which is converted to rust colored iron 

hydroxide.   

 

Although the sulfur content in the elevated sulfur zones is known, the concentration of iron 

sulfide mineralization is unknown.  Using the calculated Fe
3+

 concentrations and the measured 

SO4
2-

 concentrations it is possible to make a 1
st
 order estimate of the iron sulfide concentration in 

the high sulfur zones.  Assuming the calculated Fe
3+

 reacting equivalents represent the SO4
2-

 

reacting equivalents due to iron sulfide oxidation and that both oxidized sulfate minerals 

(gypsum and MgSO4) and pyrite contribute SO4
2-

 proportionally to their concentrations in water 

in the high sulfur zones, approximately 3% of the total sulfur in the high sulfur zones is from of 

iron sulfide.  Assuming 55% of the iron hydroxide is pyrite and 45% is the very reactive 

marcasite, pyrite and marcasite constitute 1.65 and 1.35% of the total sulfur content in the high 

sulfur zones, respectively.  Based on these assumptions the calculated potentially reactive total 
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pyrite and marcasite in the Mill Fork Area is 958 tons of which 775 tons are on the floor of the 

mine workings and 183 tons are in the vertical surfaces (Table 2).   

 

In Table 2, the amounts of iron sulfide mineralization has been calculated for both pyrite and 

marcasite and these calculations include mine floors and vertical surfaces for both flooded and 

non-flooded portions of the Mill Fork Area.  Total amounts are listed in both tons and in kg.  

Kilogram units are useful for evaluating the long-term impact of iron sulfide dissolution on in-

mine water quality.  When reviewing the calculated amounts in Table 2 it is important to keep in 

mind that the calculations are based on numerous assumptions and the results should only be 

considered as a 1
st
 order approximation. 

 

7  Other Potential Sources of Iron  

 

Approximately 1,200 tons of beltline components, located up gradient of the proposed bulkhead 

location Mill Fork Access #2 XC-62.5 to 27
th

 West, may be abandoned in the mine workings 

after mine closure.  An unknown but large portion of the beltline components consists of iron 

that will be subject to iron oxidization (i.e., rusting).  Assuming 50% of the total beltline 

components are iron, the total available iron for oxidation would become about 1,500 tons (600 

beltline tons + 958 iron sulfide tons).  Such oxidization will incrementally add to the dissolved 

and total iron in in-mine waters and the fate of this iron will be similar to the fate of iron from 

the oxidization of iron sulfide as described below.   

 

8 Long-term Impacts of Iron Sulfide Mineral Dissolution on In-mine Water 

 

Total oxidation and conversion to iron hydroxide (i.e., total iron) of the calculated iron sulfide in 

the Mill Fork Area would require about 75 years.  If the beltline iron is abandoned in the mine 

total iron oxidation would require more than 100 years.  The calculation assumes:  1) the total  
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available iron sulfide is 958 tons, 2) all of the iron sulfide has and will continue to have contact 

with oxygenated water, 3) the groundwater flow rate will remain at about 1,000 gpm, and 4) the 

steady state iron hydroxide concentration will be about 3.5 mg/L.  Clearly these are assumptions 

are unreasonable and the experience of declining total iron concentrations in groundwater 

discharging from the adjacent Crandall Canyon Mine (Peterson Hydrologic, 2011) suggest that 

the total iron concentrations in Mill Fork Area discharge water will also decrease over time.  

Additionally, after the cessation of mining activities the discharge rate will likely decline 

substantially from the current 1,000 gpm.  Several factors will regulate the long-term total iron 

concentrations in Mill Fork Area water.   These factors are discussed below. 

 
 

8.1 Open System Conditions 

 

Open system conditions means that after mine closure Mill Fork Area groundwater will 

discharge to the surface at the Rilda Canyon portals and that this water will flow across the floor 

of the Mill Fork Area long wall panels area and the Mill Fork Access workings.  Under open 

system conditions the current flooded and non-flooded portions of the workings will behave 

chemically differently.   

Water in the flooded portions has low oxygen concentrations, reducing conditions prevail, and 

the turnover rate of water from the flooded to non-flooded portions is very slow.  Gypsum and 

MgSO4 dissolution is not ORP regulated and the SO4
2-

 concentration may become quite large.  

The elevated SO4
2-

 concentrations in the Blind Canyon borehole (Table 3) provide evidence for 

increasing SO4
2-

 concentrations in water that is not actively flushed from the system.  Flooded 

region water has contact with both vertical surfaces and the mine floor and likely interacts with 

minerals to full saturation in the coal to a depth of 2 feet or more.  Because water in the flooded 

portions has a very low turnover rate and reducing conditions will prevail the water will reach 

pyrite and marcasite saturation and the rate of additional iron sulfide oxidation will be slow.  

This means that most of the available iron sulfide mineralization will not react with in mine 

water, but would become reactive if the impounded water were drained from the mine.   
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The flooded regions of the Mill Fork workings are separated from the Joes Valley Graben by 

coal barriers.  To date there is no evidence that this water leaks into the damage zone of the Joes 

Valley Fault or discharges into the Joes Valley Graben. 

Water in the non-flooded portions of the Mill Fork Area workings will flow along the floor of 

the 7
th

 North Mains, the Mill Fork Access Mains #1 and #2, and ultimately discharge to the 

surface via the Rilda Canyon portals.  This water will have limited access to vertical surfaces and 

will only have contact with part of the mine floor.  Elsewhere the mine floor may remain 

relatively dry, but the portion of mine floor that will be either wet or dry is unknown.  Because 

the water will flow along the mine floor, the water will have ample opportunity to acquire mine 

atmosphere oxygen in both the non-flooded portions of the Mill Fork workings and the Mill Fork 

Access workings.  In other words, oxidizing conditions will prevail and the water will be able to 

continually oxidize available iron sulfide minerals until the supply of iron sulfide mineralization 

is exhausted.   Marcasite oxidation will occur rapidly and pyrite oxidation will require additional 

time.  Bacteria in the water will aid in the oxidization of pyrite.   Iron oxide exhaustion in the 

mine discharge water will occur over time but this will likely require years to tens of years.  

Water discharge from the portals will also have elevated SO4
-2

 concentrations. 

 

8.2 Closed System Conditions 

 

Closed system conditions means that after mine closure Mill Fork Area groundwater will not 

discharge to the surface at the Rilda Canyon portals and that this water will not flow across the 

floor of the Mill Fork Access workings.  Construction of bulkheads in the Mill Fork access 

workings are proposed to seal the Mill Fork Area.  One proposed location is near the down 

gradient end of the access workings (1
st
 Right Sub-Mains XC-27.5) at an elevation of 7,793.9 

feet and the other is located closer to the Mill Fork Area at Mill Fork Access #2 Mains XC-62.5, 

elevation 7,977 feet.    

 

The net effect of the bulkheads will be to flood the most or all of the Mill Fork Area workings.  

Until the workings are completely flooded additional groundwater inflows will be oxygenated 
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 and this water will react with oxidized sulfate, iron sulfide minerals, and belt line iron.  The net 

effect will be an increase in both SO4
2-

 and total iron concentrations.  After flooding is complete, 

the impounded water will become reducing which will ultimately result in steady state SO4
2-

 and 

total iron concentrations.   

 

9 Not Included In This Investigation 

 

An analysis of future groundwater flow rates and potential impacts of in-mine water leakage to 

the damage zone of the Joes Valley Fault and the Joes Valley Graben are beyond the scope of 

this investigation.  Under closed systems conditions the impounded water in the Mill Fork Area 

will fully saturate the Hiawatha seam gob areas and may saturate the overlying rock, via 

fractures, to the aquifer system(s) that are draining into the Mill Fork Area workings.  Analyses 

of chemical and hydrodynamic conditions associated with saturating overlying bed rock are also 

beyond the scope of this investigation.    

Also not included in this investigation are the analyses of impacts of water leakage at the 

proposed bulkhead or other down gradient locations and the potential for catastrophic failure of 

the bulkhead. 

Over time the water discharge rate from the Mill Fork Area will likely decline.  The impact of 

such a decline relative to either total iron or SO4
-2

 concentrations has not been evaluated.   Also 

not analyzed is the spatial distribution of belt line components and the impact of roof drip and 

mine floor water on the iron portion of the components on total iron and SO4
-2

 concentrations.   

 

10 Conclusions 

 

1. Zones of elevated sulfur and iron occur in the Hiawatha seam coal in the Mill Fork Area 

workings. 

 

2. Several factors suggest that gypsum and MgSO4 dissolution are the primary sources of the 
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elevated concentrations of SO4
2-

 in both the Hiawatha 17
th

 West seals and the Blind Canyon 

borehole groundwaters.   The factors are: 1) the very positive 
34

S values of all sampled 

groundwaters, 2) the SO4
2-

 concentrations in mine water greatly exceed the concentration 

available from iron sulfide oxidation, and 3) laboratory leaching experiments demonstrate 

that almost all of the SO4
2-

 is from the dissolution of oxidized sulfate minerals.    

 

3. Hiawatha seam groundwaters in the Mill Fork Area contain elevated concentrations of total 

iron which makes the water rust colored when oxygenated.  This elevated total iron is 

associated with groundwater that has contact with the elevated sulfur zone Hiawatha seam 

coal. 

 

4. Based on a 1
st
 order calculation, approximately 958 tons of iron sulfide minerals (pyrite and 

marcasite) will be potentially available in the elevated sulfur zones to interact with in-mine 

groundwater at the time of projected mine closure.   

 

5. Approximately 600 tons of iron would also be available for oxidization from the beltline 

components if the beltline is abandoned in the mine workings.   

 

6. Chemical interaction with oxygen containing water results in iron sulfide oxidization and is 

responsible for the formation of rust colored iron hydroxide which is reported as total iron in 

laboratory analysis.  

 

7. Assuming that all of the potentially available iron sulfide mineralization will have contact 

with oxygen rich water it would take about 75 years to exhaust the total supply of iron 

sulfide.   If the beltline iron is included the time to exhaustion would exceed 100 years.  

When realistic in-mine conditions are considered it is likely that supply of readily available 

iron sulfide would be exhausted in a few to tens of years under present conditions. 

 

8. Water quality associated with two future mine closure options have been evaluated:   

 

a) The first condition, call herein the Open System, envision groundwater discharging to 

the surface from the Rilda Canyon Portals via Mill Fork Access workings.  This 
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discharge water would be continually oxidized and would contain elevated 

concentrations of total iron for an indefinite period of time.  Total iron concentration in 

the range of 1-3.5 mg/l would continue for several years.   The water will also contain 

elevated SO4
2-

.  

b) The second condition, called herein the Closed System, envisions no surface 

groundwater discharge due to the construction of bulkheads in the Mill Fork Access 

workings.  The water impounded in the workings behind the bulkheads would become 

reducing and will attain elevated and steady state concentrations of total ion and SO4
2-

.   

 

9. Water impounded behind Mill Fork bulkheads water would not discharge to the surface via 

the Rilda Canyon Portals.  It is unlikely that the ensuing closed system water would leak out 

via the damage zone of the Joes Valley Fault or into Joes Valley, but analysis of this 

condition is beyond the scope of this investigation. 
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Figure 2 Distribution of iron-sulfide mineralization in Hiawatha seam mine floor workings in 

the Mill Fork Area.  Calculated tons of iron sulfide mineralization is shown in blue. 
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Figure 3 Distribution of iron-sulfide mineralization in Hiawatha seam vertical surfaces in the 

Mill Fork Area.  Calculated tons of iron sulfide mineralization is shown in blue. 
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Figure 4 Temporal variation in: a) total iron and b) SO4
2-

 concentrations in Mill Fork Area 

groundwater discharges. 
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Figure 5 Results of in mine oxidation experiment of 17
th

 West seals groundwater.  Iron oxide 

precipitate is clearly visible in the left bucket water which was oxidized by transferring back and 

forth into an empty bucket.  The clear water in the left bucket is the control 17
th

 West seals water 

which was not oxidized and contains dissolved iron. 
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Figure 6  Stability diagram showing the relationship between dissolved ferric and ferris iron and 

iron hydroxide precipitate (goethite). 
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Table 2  Calculated tons of sulfur and iron sulfide minerals in the high sulfur zones that may have contact groundwater.  Only 

             mineralization within two feet of exposed surfaces are included in the calculations.

Area

Mined Area 

(ft
2
) 

Reactive 

Mined Area 

(ft
3
)

1

 Reactive 

Area Coal in 

Floor
 2 

(tons)

Sulfur 

(tons)
3

Vertical 

Surfaces 

(ft
2
)

Vertical 

Surfaces 

(ft
3
)

1

 Reactive 

Vertical 

Surfaces
2 

(tons)

Sulfur 

(tons)
3

Non-flooded areas

20
th

 - 25
th

 west panels 3,558,903 3,558,903 217,093 12,266

11
th 

to 14
th

 west panels 1,020,233 1,020,233 62,234 3,516

20
th

 to 27
th

 gate roads 86,142 86,142 5,255 3,021

18
th

-19
th

 gate roads 33,775 33,775 2,060 1,185

11
th

 -27
th

 gate roads 40,993 40,993 2,501 1,438

Flooded areas

14
th

 -17
th

 west panels 2,920,474 2,920,474 178,149 10,065

14
th

 -17
th

 gate roads 13,403 13,403 818 470

total 7,499,610 7,499,610 457,476 25,847 174,313 174,313 10,633 6,114

 Iron 

Sulfide
4 

(tons)

Pyrite
5 

(tons)

Marcasite
6 

(tons)

Iron 

Sulfide 

(kg)

Pyrite
5 

(kg)

Marcasite
6
 (kg)

 Iron 

Sulfide
1 

(tons)

Pyrite
5 

(tons)

Marcasite
6 

(tons)

Iron 

Sulfide 

(kg)

Pyrite
5 

(kg)

Marcasite
6 
(kg)

Non-flooded areas

20
th

 - 25
th

 west panels 368 202 166 333,820 183,601 300,437

11
th 

to 14
th

 west panels 105 58 47 95,696 52,633 86,127

20
th

 to 27
th

 gate roads 91 50 82 82,230 90,453 37,003

18
th

-19
th

 gate roads 36 20 32 32,241 35,465 14,509

11
th

 -27
th

 gate roads 43 24 39 39,131 43,044 17,609

Flooded areas

14
th

 -17
th

 west panels 302 166 136 273,936 150,665 246,542

14
th

 -17
th

 gate roads 14 8 13 12,794 14,074 5,757

total 775 426 349 703,452 386,899 633,106 183 101 165 166,397 183,036 74,878

1 
 Assumes thicness of active reactive zone is 1 ft from exposed surface

2
 Average density = 122 lbs/ft

3

3
 Assumes 5.75% average sulfur content

4 
 Assumes 3% of total sulfur

5
  Assumes 1.65% of total sulfur

6
  Assumes 1.35% of total sulfur

Mine Floor
1

Vertical Surfaces
1

Mine Floor
1

Vertical Surfaces
1
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Table 3  Major iron compositions of  and saturation Indices (SI) of Mill Fork areak groundwaters.

Sample Location date Q (gpm) oC pH

cond 

µmhos

/cm TDS Ca Mg Na K HCO3 Cl SO4

Fe 

dissolved Fe  total

Fe
+3 

equivalent

Hiawatha 11th West Seals 12/18/13 4.3 15.7 7.28 900 499 73.3 24.4 90.2 9.9 538.9 8 35 <0.3 0.48 0.302

1/15/14 4.6 15.7 7.62 913 525 75.9 25.8 88.5 9.8 536.5 8 32 <0.3 0.44 0.277

average 15.7 7.45 907 512 74.6 25.1 89.3 9.9 537.7 8 34 <0.3 0.46 0.290

0.35

Hiawatha 17th West Seals 12/18/13 ~100 12.5 7.48 928 536 64.4 42.5 64.8 11.2 388.9 12 124 <0.3 2.53 1.594

1/15/14 ~100 12.6 7.33 921 542 65.4 43.2 62.6 10.6 421.9 12 120 <0.3 2.15 1.355

average 12.6 7.41 925 539 64.9 42.8 63.7 10.9 405.4 12 122 <0.3 2.34 1.474

Blind Canyon 10th North XC-5 Borehole 12/18/13 50 11.6 7.35 1206 733 75.8 46.7 134.7 11.4 554.7 7 182 <0.3 <0.05

1/15/14 50 11.6 7.30 1216 749 76.8 48.5 128.9 10.9 571.8 7 182 <0.3 <0.05

average 11.6 7.33 1211 741 76.3 47.6 131.8 11.1 563.3 7 182 <0.3 <0.05

Ca Mg Na K HCO3 Cl SO4
Fe

+3

sum 

cation

sum 

anion

Hiawatha 11th West Seals 12/18/13 3.66 2.00 3.92 0.25 8.83 0.23 0.73 0.02 9.84 9.79

1/15/14 3.79 2.12 3.85 0.25 8.79 0.23 0.67 0.01 10.01 9.69

average 3.72 2.06 3.89 0.25 8.81 0.23 0.70 0.02 9.92 9.74

Hiawatha 17th West Seals 12/18/13 3.21 3.49 2.82 0.29 6.37 0.34 2.58 0.09 9.81 9.29

1/15/14 3.26 3.55 2.72 0.27 6.91 0.34 2.50 0.07 9.81 9.75

average 3.24 3.52 2.77 0.28 6.64 0.34 2.54 0.08 9.81 9.52

Blind Canyon 10th North XC-5 Borehole 12/18/13 3.78 3.84 5.86 0.29 9.09 0.20 3.79 13.77 13.08

1/15/14 3.83 3.99 5.61 0.28 9.37 0.20 3.79 13.70 13.36

3.81 3.91 5.73 0.28 9.23 0.20 3.79 13.74 13.22

Calcite DolomiteGypsum Halite

Hiawatha 11th West Seals 0.43 0.56 -2.1 -7.7

Hiawatha 17th West Seals 0.19 0.36 -1.63 -1.7

Blind Canyon 10th North XC-5 Borehole 0.26 0.46 -1.44 -7.6

1
 Saturation = 0.00  ± 0.1; positive values incidate super saturation and negative values indicate under saturation

Log Saturation Indicies (SI)
1

meq/L

mg/L
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Table 4 Stable isotopic compositions of dissolved sulfur and water collected on 

                       November 6, 2013.

18
O ‰ +/-

2
H ‰ +/- δ

34
S ‰ +/-

-17.18 0.40 -129.5 1.0 35.5 0.2

-17.07 0.40 -128.3 1.0 22.8 0.2

-17.10 0.40 -127.1 1.0 13.8 0.2

-16.85 0.40 -125.9 1.0 24.5 0.2

-16.93 0.40 -126.2 1.0 20.4 0.2

-16.83 0.40 -126.5 1.0 27.7 0.2

-16.94 0.40 -126.9 1.0 8.3 0.2

Hiawatha 8w xc-25 #2

Hiawatha11 N xc-9 #2

Hiawatha 27 W outby sc-37 Ent 2

Hiawatha 27 W Inby xc-70 Ent 2

Hiawatha 11th West Seals

Hiawatha 17th West Seals

Blind Canyon 10th North XC-5 Borehole
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  Table 5  Equilibrium constants and solubility  

            of selected minerals of interest. 
 

Mineral Keq 

Solubility @ 25 
o
C (mg/L) 

 Gypsum 10
-4.5

 2100 

 Calcite 10
-8.4

 100-500
*
 

 Dolomite 10-17 90-480** 

 Pyrite 10-18 ***1-10  

 
Geothite 

10-37 

Essentially 

insoluble 
   *CO2 dependent 

 
 

 ** pure dolomite is rare, most contains more Ca than 

Mg 

 *** value depend on the availability of O2; rapidly 

oxidizes and precipitates 

 

    

    Table 6  Gas composition of the atmosphere behind 

               the 17th west seal and the average 
                composition of the atmospere. 
 

    

 

Non-mine 

atmospheric 

average (%) 

In-mine non-

ventilated 

atmosphere 

behind 17
th

 west 

seal (%) 
 Nitrogen 78.084 81.17 

 Oxygen 20.946 13.65 

 CO2 0.397 5.15 

 Methane 0.00018 0.04 
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Table 7  Summary of field and laboratory dissolved oxygen

Field DO

Laboratory 

DO

Laboratory 

conductivit

y (µm/cm)

Laborator

y pH

(mg/L) (mg/L) Comments

17th West #2 seal

   2/26/2014 2.44 3.80

   3/7/2014 6.28 788 7.18 Average of 3 measurements over 6 minutes

   3/7/2014 7.35 856 7.82 Average of 3  measurements over 6 minutes with injection of laboratory air

   3/11/2014 5.77 928 8.30 Average of 3 measurements over 6 minutes after 2 day slow bubbling of laboratory air

MN-ME

   2/26/2014 9.34 8.00

TW-10 Borehole

   2/26/2014 4.72 6.50

11th West #2 Seal

   2/26/2014 4.03 4.20

Table  8  Summary of leaching experiments

mg/L

Ca Mg Na K HCO3 Cl SO4
Fe

+3

Parting Shale 317.1 232.0 18.11 15.74 56 <0.01 2107.8 242.9

Coal 7.27 4.19 3.05 1.93 18 14.52 8.91 0.04

Ca Mg Na K HCO3 Cl SO4
Fe

+3

Parting Shale 15.82 19.09 0.79 0.40 0.92 <0.01 43.88 8.70

Coal 0.36 0.34 0.13 0.05 0.30 0.41 0.09 0.001

meq/L
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B YU Labora/my of Is% pe GeochemisllY 
Department of Geological Sciences 
DYU campus, Provo, Utah 84602 
phone: (80 1) 422-39 18 

Client: Mayo <lnd Associates 

710 East 100 North 

Lindon, UT 84042 

Project: Deer Creek Mine-Mil l Fork Area 

Reporting Date: March 11, 20 14 

Analysis Date: March 7-11, 2014 

Water Parameter Experiments Collected from Flow-Through Cell 

3/7/2014 Raw Water 

DO % DOmg/L Cand uS/ em 

2 m in 57.6 6.23 786 

4min 58.5 6.30 788 

6min 58.9 6.32 790 

3/7/2014 After Oxygenation (using lab air) 

2min 72.9 7.32 855 

4min 73.0 7.31 856 

6min 74.3 7.42 858 

3/11/2014 After slow bubbling all weekend using lab air 

2 min 

4min 

6min 

Eh Measurement 

Jug #1 

-190 

DO-Dissolved Oxygen 
Cond-Conductivity 

67.4 

66.9 

66.5 

Jug #2 

-109 

ORP-Oxidation Reduction Potential 
Eh- Oxidat ion-Reduction measured in vO llS 

5.81 931 

5.77 929 

5.73 928 

pH ORPmV 

7.16 57.9 

7.19 66.4 

7. 19 69.3 

7.82 97.4 

7.82 97.7 

7.81 98.0 

8.29 93 .8 

8.29 92.7 

8.30 91.3 



Mayo and Associates, LC 
 

Deer Creek Mine Chemical Evaluation 38 April 26, 2014 
 

 

 

 

B YU LaboratOlY of !sotope Geochemistry 

D epartment of Geologica l Sciences 
BYU campus, Provo. Utah 84602 
phone: (80 1)422-39 18 

Client: Mayo and Associates 

7 10 East 100 North 

Lindon, UT 84042 

Project: Deer Creek Mine-Mill Fork Area 

XRD results 

Reporting Date: March 19, 20 14 

Analysis Date: March 17, 2014 

• I ron Precipitate is composed of Geothite and/ or Limonite 
• Chemical Formula of Geothite is FeO(OH) 
• Chemical Formula of Limonite is FeO(OH) . nH 20 

• Parting Shale FeS2 is composed of 55% Pyrite and 45% Marcasite 

• Igneous Dike Fes2 is Py rite 

• Coal Cleat Faces FeSz is Py rite 

Analysis by Scintag lne. Model 2000 XRD instnunenl. 

Qdg~j , ~ 
Research Professor 
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B YU Labora/ory oj Isotope GeochemistlY 

Department of Geological Sciences 
BYU campus, Provo, Utah 84602 
phone: (80 1) 422·39 18 

Client: Mayo and Associates 

710 East 100 North 

Lindon. UT 84042 

Project: Deer Creek Mine-Mill Fork Area 

Leach Experiment Procedure 

Reporting Date: April I L 20 14 

Analysis Date: April 9, 2014 

1. Water processing: Approximately 500 milliliters of ultrapure distilled water was 
boiled in a glass apparatus under an Argon atmosphere with Argon bubbling 
through the samples. This process was used to remove all dissolved Oxygen and to 
lower the Eh potential. 

2. A sample from the parting collected by David Tingey was first washed to remove 
the mining rock dust (CaC03) and dried. The shale material was coarse-crushed to 
a size which would pass through a screen with a Yz inch opening (12.7 mm). 

3. The procedure described in item 2 was done for the coal sample collected in the 
same location above the parting. 

4. Both the crushed parting and coal samples (150 mg) where placed in 1 liter wide 
mouth polypropylene bottles. The atmosphere was purged from the bottle with 
Argon gas and the bottle was sealed. 

5. After the leach water had boiled for 10 minutes, it was allowed to cool to room 
temperature while being maintained under an Argon atmosphere to prevent the 

introduction of Oxygen . 
6. The leach water (150 milliliters) was quickly transferred into each 1 liter bottle. The 

bottles where again purged with Argon and sealed. 
7. The 2 sample bottles where refrigerated so the reaction could happen at mine tem

peratures. The leaching experiment lasted for 48 hours after which the samples 
were filtered and analyzed for both anions and cations. 

Qdg~' ~ 
Research Professor 
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BYU Laboratory of Isotope Geochem;sllY 

D epartme nt o f Geological Sciences 
BYU campus, Pro\'O, Utah 84602 
phollc: (801) 422-39 18 

C lien t: Mayo and Associatcs 

7 10 East 100 North 

Lindoll. UT 84042 

Project: Deer Creek Mine-Mi ll Fork Area 

Leach Experiments continued: Parting Shale sample 

Cat ions mgIL meqlL 

Calcium (Ca++) 317.1 15.82 

MaAllcsium (MAT, 232.0 19.09 
Sodium (Na, 18.11 0.79 

POlassium(K , 15.74 0.40 

Iron (Fc+, 242.9 8.70 

An ions 

Bicarbonatc (HCO]-) 56.0 0.92 

FluorideW) <0.01 0.00 

Chloride (CI') <0.01 0.00 

Nitrate (NOn <0.01 0.00 

Bromidc (Sr") < 0.01 0.00 

0 -Phospll.:1 IC (HP04 ) < 0.01 0.00 
Sulfate (S04-') 2107.8 43.88 

Cation/An ion Bala nce 

Total cations 44.80 

Total anions 44.80 

Perce ntage error (%) 0% 

Rcporting Dalc: Apri l 11. 20 14 

Ana lysis Date: April 9, 2014 

EPA Method : 215. 1 

EPA Mcthod: 242.1 

EPA Method ' 27) . I 

EPA Method : 258. 1 

EPA Method' 300 .0 

EPA Method' 300.0 

EPA Metllod' 300.0 

EPA Mct hod: JOO.O 

EPA Mcthod: JOO.O 

EPA Method: 300.0 

ASTM: D 596·83 

Cations we re analyzed using Atomic Absorption and the EPA Methods listed above. 
Anions we re analyzed using Ion Chromatography and following EPA Method 300.0. 
Bicarbonate was estimated as the difference. 

&d.lJ CLr 
Research Professor 
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POST MINE CLOSURE HYDROLOGIC ANALYSIS 

 

 Potential for Acid Mine Drainage (Peterson Hydrologic, 2016) 
 



                Petersen Hydrologic 

  

2695 N. 600 E. Lehi, Utah 84043 (801) 766-4006 

 

 

  

 

       

15 December 2016      

 

Mr. Charles Semborski, P.G. 
Manager of Geology and Exploration 
PacifiCorp – Interwest Mining Company 
15 North Main Street 
Huntington, Utah 84528 
 
 

Chuck, 

 

At your request, we have evaluated the potential for acid mine drainage to occur in Deer 

Creek Mine drainage water discharging from the Rilda Canyon portals.  Our findings in 

this regard are summarized in this letter report. 

 

 

Introduction 

The Deer Creek Mine surface facilities are located in Deer Creek Canyon, approximately 

eight miles northwest of the town of Huntington, Utah (Figure 1).  The mine is located in 

the Wasatch Plateau coal district of Emery County, Utah. 

 

In December 2014, PacifiCorp announced that the Deer Creek Mine would be 

permanently closed.  Currently, the mine is undergoing mine closure procedures.  It has 

been projected that there will be permanent gravity discharges of intercepted mine 
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groundwater from the Deer Creek Mine from both the Deer Creek and Rilda Canyon 

portals.  While the drainage that includes the Deer Creek portals is classified by the State 

of Utah as a Category 2 water, the drainage that includes the Rilda Canyon portals is 

classified as a Category 1 water.  PacifiCorp currently holds UPDES discharge permits 

for the Deer Creek portals, but it is not possible to obtain a discharge permit for the Rilda 

Canyon portals because point source discharges into Category 1 waters are prohibited. 

Consequently, PacifiCorp plans to construct a buried pipeline to convey intercepted mine 

groundwater from the 1st Right portals in Rilda Canyon directly to the Huntington Power 

Plant where the water will be utilized in the operations at the plant. 

 

The purpose of this investigation is to evaluate the potential for the generation of acid 

mine drainage (AMD) at the Rilda Canyon Portals at the Deer Creek Mine. 

 

 

Water Quality Characteristics of Potential Deer Creek Mine Discharge Water to the 

Rilda Canyon Portals 

PacifiCorp personnel have collected a large amount of water quality and water quantity 

data from the historic discharges of mine groundwaters from the Deer Creek Mine 

(UDOGM, 2016).  Recent sampling (12 July 2016) and analysis of mine waters from the 

11th West - 17th West panels sealed area (the groundwater projected to eventually 

discharge to the surface through the Rilda Canyon portals) has taken place (See 

Attachment E in the Deer Creek Mine Closure Water Pipeline Environmental 

Assessment, September 2016 for water quality sampling results).   

 

It is noteworthy that both the historic Deer Creek Mine discharge waters and the recent 

11th West – 17th West groundwaters are not acidic in nature, but rather are consistently 

neutral to slightly alkaline as reflected by pH levels.  The neutral to slightly alkaline 

character of these waters is as anticipated given the hydrogeochemical regime of the Deer 

Creek Mine as will be discussed in the following section of this report.  The analytical 
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results from the long-list sampling of EPA priority contaminants of the 11th West – 17th 

West groundwater demonstrate the absence of elevated levels of these contaminants in 

the water that is projected to eventually report to the Rilda Canyon portals.  The total 

dissolved solids (TDS) concentration of the 11th West – 17th West water sampled on that 

date was 489 mg/L.  The total iron concentration measured in the 11th West – 17th West 

sample was 1.35 mg/L, which is marginally above a 1.0 mg/L discharge limit.  

PacifiCorp reports that the total iron concentrations in groundwater from the 11th West – 

17th West area has been declining gradually over time.  It is noted that the dissolved iron 

concentration of the water was below the laboratory detection limit (<0.03 mg/L), 

indicating that the iron detected in the total iron analysis occurs as solid particulate matter 

rather than ionic iron dissolved in the groundwater.  The 11th West – 17th West 

groundwater contains similar amounts of calcium, magnesium, and sodium cations (when 

expressed as milliequivalents per liter) with bicarbonate being the dominant anion. 

 

It should be noted that the mine water that will potentially be discharged from the Rilda 

Canyon portal pipeline (11th West – 17th West groundwater) has erroneously been 

referred to as “highly contaminated acid mine drainage”.  As noted above, the water is 

not acidic but rather is neutral to moderately alkaline.  Additionally, the groundwater is 

not contaminated with any of the EPA priority contaminants and the overall water quality 

as reflected by the TDS concentrations is good.  As a reference, the 11th West – 17th West 

groundwater would not be unsuitable for use as drinking water per U.S. EPA drinking 

water standards.  Additionally, the 11th West – 17th West water does not exceed the more 

stringent Utah water quality standards for aquatic life.  Furthermore, the 489 mg/L TDS 

concentration does not exceed the TDS limitation set forth in the Colorado River Salinity 

Forum. 

 

It should be emphasized that the water from the Deer Creek Mine Rilda Canyon pipeline 

is planned to be used/consumed in connection with operations at the Huntington Power 

Plant rather than discharging the water to receiving surface-water systems.   
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Potential for Acid Mine Drainage from the Rilda Canyon Portals 

Acid mine drainage is rare in the coal fields of the western United States (Mayo et al, 

2000).  It is projected that acid mine drainage will not occur at the Deer Creek Mine 

discharge.  The basis for this conclusion is discussed below. 

 

AMD is associated with the oxidation of sulfide minerals (commonly pyrite) in the 

presence of water and oxygen.  

 

This reaction may be expressed as: 

 

FeS2 (S) + 7/2 O2 + H2O = Fe2+
 + 2SO4

2- + 2H+     (pyrite oxidation) 

 

This reaction yields free, reduced iron (Fe2+), sulfate, and H+ (acid), and removes oxygen 

from the water.   

 

Water flowing in a surface stream that is fully aerated with near neutral pH generally will 

generally not contain more than a few micrograms per liter of dissolved iron (Hem, 

1985).  This is because oxygen is continuously present in an actively flowing stream and 

the Fe2+ is rapidly oxidized to Fe3+ according to:  

   

Fe2+ + 1/4 O2 + H+ = Fe3+ + 1/2 H2O     (iron oxidation) 

 

The oxidized iron is subsequently precipitated as a solid (commonly as an amorphous 

iron hydroxide) which eventually settles to the bottom of the water body.  This simplified 

reaction may be expressed as: 

 

Fe3+ + 3H2O = Fe(OH)3(s) + 3H+     (iron hydroxide precipitation) 
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The liberation of H+ in this reaction results in a temporary lowering of the pH and 

facilitates the dissolution of carbonate minerals according to: 

 

H+ + CaCO3 = Ca2+ + HCO3
-     (calcite dissolution) 

2H+ + CaMg(CO3)2 = Ca2+ + Mg2+ + 2HCO3     (dolomite dissolution) 

 

These two reactions result in an increase in the calcium, magnesium, and bicarbonate 

concentrations of the water and consume H+, resulting in a rising of the pH (the water 

becoming increasingly less acidic).  Because of the abundance of carbonate minerals in 

the coal fields of the western United States (Mayo et al, 2000), the acid produced from 

pyrite oxidation is readily consumed in the reactions described above and acid-mine-

drainage does not occur. 

 

In the Eastern and Interior Coal Provinces of the United States, coal mine drainage 

problems can occur as a result of the combined effects of abundant iron disulfide 

minerals and low background solute concentrations of many streams and groundwaters 

(Mayo et al, 2000).  The low solute concentrations in Eastern waters are due largely to 

high rates of meteoric precipitation which have previously flushed soluble minerals from 

the soil and bedrock.  Without the neutralization effect of soluble carbonate minerals, 

acid mine drainage may occur.  In contrast, the geochemical environments of the coal 

fields of the Western United States are such that coal mine drainage generally does not 

contain AMD and associated elevated concentrations of iron and manganese (Mayo et al, 

2000).  Largely because western region coal mining regions are generally dryer than are 

the Interior and Eastern coal mining regions, soluble carbonate minerals such as 

limestone are usually available for neutralizing AMD.  Because of the pervasiveness of 

carbonate minerals in the mine environment, oxidized iron may precipitate in the neutral 

pH water prior to leaving the mine (Mayo et al, 2000).  

 

It is noted that Mayo et al (2000) investigated the chemical evolution of coal mine 

drainage in a non-acid producing environment in Utah’s Wasatch Plateau coal field. The 
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investigation performed by Mayo et al (2000) was performed at the non-acid producing 

Canyon Fuel Company, LLC Sufco Mine which is located in the same Wasatch Plateau 

coal field about 25 miles south of the Deer Creek Mine.  The mining techniques utilized 

at the Sufco Mine (longwall mining production with continuous mining development 

entries) are similar to those that were employed at the Deer Creek Mine.  The mining 

activities at both mines occurred in the generally low-sulfur, bituminous coal seams 

contained in the lower portions of the Cretaceous Blackhawk Formation.  The historic 

absence of AMD discharges at the Sufco mine are supportive of the conclusion that AMD 

in Deer Creek Mine discharge will likewise not occur. 

 

While AMD is not anticipated in the Deer Creek Mine discharge, the results of total iron 

analysis from the 12 July 2016 11th West – 17th West panels area does indicate the 

presence of total iron in the water at a concentration of 1.35 mg/L.  The source of the iron 

in that groundwater is likely the oxidation of pyrite in flooded, oxygenated portions of the 

Deer Creek Mine as described above.  The presence of total iron in the 12 July 2016 11th 

West – 17th West sample, while dissolved iron was absent, indicates that the total iron 

consists of only solid iron particulate in the water (i.e. the iron has been oxidized to Fe3+ 

and subsequently precipitated from solution, likely as iron hydroxide prior to the water 

reaching the underground sampling location).  Similar conditions were observed at the 

nearby Genwal Resources, Inc. Crandall Canyon Mine, which is located immediately 

north of the Deer Creek Mine permit area.  After gravity discharge at the Crandall 

Canyon Mine first commenced in 2008, iron was found to be present in the discharge 

water.  The total iron concentration in the Crandall Canyon Mine discharge water peaked 

in late 2009/early 2010 at concentrations greater than 5 milligrams per liter.  

Subsequently, the total iron concentrations decreased gradually over the following 

several years.  Current total iron concentrations in the Crandall Canyon Mine discharge 

are now near 1.0 mg/L (UDOGM, 2016).  The cause of the decreasing iron 

concentrations over time is believed to be related to the oxidation of available pyrite with 

available dissolved oxygen in the flooded portions of the mine and the subsequent 

flushing of the total iron reaction products from the underground mine workings by 



Mr. Charles Semborski      
Page 7 of 8 

  

2695 N. 600 E. Lehi, Utah 84043 (801) 766-4006 

actively flowing mine waters.    Discharge waters from the Crandall Canyon Mine have 

been neutral to slightly alkaline as are groundwaters recently sampled at the 11th West –  

17th West panels area at the Deer Creek Mine.  Given the similarities of the Deer Creek 

mine environment and the adjacent Crandall Canyon Mine environment (where AMD has 

not occurred and total iron concentrations have gradually declined to low levels over 

time), it is anticipated that similar occurrences will be observed in the future at the Deer 

Creek Mine Rilda Canyon portals. 

 

Conclusions 

Based on the information provided to me and the analysis presented in this document, it 

is my professional opinion that acid mine drainage will not be of concern in the discharge 

from the Deer Creek Mine Rilda Canyon portals. 
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Please feel free to contact me should you have any questions in this regard. 

 

Sincerely, 
 

 

__________________________________________ 
Erik C. Petersen, P.G. 
Principal Hydrogeologist 
Utah PG #5373615-2250 
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POST MINE CLOSURE HYDROLOGIC ANALYSIS 
 

 Iron Blending Sensitivity Analysis  

o Base Case 11th – 17th West 

o Base Case at Raw Water Pond @ 7,000 gpm Diversion 

o Base Case at Raw Water Pond @ 3,500 gpm Diversion 

o 11th – 17th West and 7th North Total Iron Blending 

o Base Case at Raw Water Pond @ 7,000 gpm Diversion 

o Base Case at Raw Water Pond @ 3,500 gpm Diversion 
 



Deer Creek Mine
Projected Mine Water Discharge Quality Flow Reduction 50% Flow Reduction 10%

Start Date: 4/1/2017 Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Iron Regression start 4/1/2012  (3.23 = 41000*0.0014 + 60.628) Iron Regression start 4/1/2014  (2.20 = 41730*0.0014 + 60.628) Iron Regression start 4/1/2016  (1.18 = 42461*0.0014 + 60.628)

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West See Note #1 300 1.0 1.00 11th  ‐ 17th West 150 0.8 0.80 11th  ‐ 17th West 135 0.64 0.64
7th North XC‐39See Note #2 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 300 Total 150 Total 135

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Flow Rate #2 250 1.0 1.00 11th  ‐ 17th West 125 0.8 0.80 11th  ‐ 17th West 112.5 0.64 0.64
7th North XC‐39See Note #2 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 250 Total 125 Total 112.5

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 200 1.0 1.00 11th  ‐ 17th West 100 0.8 0.80 11th  ‐ 17th West 90 0.64 0.64
7th North XC‐39See Note #2 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 200 Total 100 Total 90
Assumptions

Note #1 11th - 17th West reduces 20%/2 years

Note #2

Note #3

11th - 17th West Total Iron @ 1.0 mg/L Start Value
Total Iron Reduction:
11th  - 17th West 20%

Total Iron Reduction:
11th  - 17th West 20%

 11th ‐ 17th West Sealed Area Two Years of Discharging from of 11th ‐ 17th West Sealed Area Four Years of Discharging from of 11th ‐ 17th West Sealed Area

•11th West - 17th West flow rate 300 gpm
•Flow rate from 7th North seals varies from 300 gpm to 100 gpm
•11th West  - 17th West seals total iron dissipates slowly from 1.0 mg/L 20% reduction/2 
years
•Flow decreases approximately 50% after two years, then decreases 5%/year 

No flow from 7th North XC-39 sealed area

Regression formula based on sampling results from 11th - 17th
West

BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

No Flow from 7th North Sealed Area



BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

No Flow from 7th North Sealed Area

Deer Creek Mine
Projected Mine Water Discharge Quality Flow Reduction 50% Flow Reduction 10%

Start Date 4/1/2017 Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Iron Regression start 4/1/2012  (3.23 = 41000*0.0014 + 60.628) Iron Regression start 4/1/2014  (2.20 = 41730*0.0014 + 60.628) Iron Regression start 4/1/2016  (1.18 = 42461*0.0014 + 60.628)

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West See Note #1 300 0.8 0.80 11th  ‐ 17th West 150 0.6 0.64 11th  ‐ 17th West 135 0.51 0.51
7th North XC‐39See Note #2 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 300 Total 150 Total 135

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 250 0.8 0.80 11th  ‐ 17th West 125 0.6 0.64 11th  ‐ 17th West 112.5 0.51 0.51
7th North XC‐39 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 250 Total 125 Total 112.5

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 200 0.8 0.80 11th  ‐ 17th West 100 0.6 0.64 11th  ‐ 17th West 90 0.51 0.51
7th North XC‐39 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 200 Total 100 Total 90
Assumptions

Note #1 11th - 17th West reduces 20%/2 years

Note #2

Note #3

Total Iron Reduction:
11th  - 17th West 20%

Total Iron Reduction:
11th  - 17th West 20%

No flow from 7th North XC-39 sealed area

Regression formula based on sampling results from 11th - 17th
West

11th - 17th West Total Iron @ 0.8 mg/L Start Value

 11th ‐ 17th West Sealed Area Two Years of Discharging from of 11th ‐ 17th West Sealed Area Four Years of Discharging from of 11th ‐ 17th West Sealed Area

•11th West - 17th West flow rate 300 gpm
•Flow rate from 7th North seals varies from 300 gpm to 100 gpm
•11th West  - 17th West seals total iron dissipates slowly from 1.0 mg/L 20% reduction/2 
years
•Flow decreases approximately 50% after two years, then decreases 5%/year 



BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

No Flow from 7th North Sealed Area

Deer Creek Mine
Projected Mine Water Discharge Quality Flow Reduction 50% Flow Reduction 10%

Start Date 4/1/2017 Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Iron Regression start 4/1/2012  (3.23 = 41000*0.0014 + 60.628) Iron Regression start 4/1/2014  (2.20 = 41730*0.0014 + 60.628) Iron Regression start 4/1/2016  (1.18 = 42461*0.0014 + 60.628)

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West See Note #1 300 0.6 0.60 11th  ‐ 17th West 150 0.5 0.48 11th  ‐ 17th West 135 0.38 0.38
7th North XC‐39See Note #2 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 300 Total 150 Total 135

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 250 0.6 0.60 11th  ‐ 17th West 125 0.5 0.48 11th  ‐ 17th West 112.5 0.38 0.38
7th North XC‐39 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 250 Total 125 Total 112.5

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 200 0.6 0.60 11th  ‐ 17th West 100 0.5 0.48 11th  ‐ 17th West 90 0.38 0.38
7th North XC‐39 0 3.23 7th North XC‐39 0 2.2 7th North XC‐39 0 1.18

Total 200 Total 100 Total 90
Assumptions

Note #1 11th - 17th West reduces 20%/2 years

Note #2

Note #3

•11th West - 17th West flow rate 300 gpm
•Flow rate from 7th North seals varies from 300 gpm to 100 gpm
•11th West  - 17th West seals total iron dissipates slowly from 0.6 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

No flow from 7th North XC-39 sealed area

Regression formula based on sampling results from 11th - 17th 
West

11th - 17th West Total Iron @ 0.6 mg/L Start Value
Total Iron Reduction:
11th  - 17th West 20%

Total Iron Reduction:
11th  - 17th West 20%

 11th ‐ 17th West Sealed Area Two Years of Discharging from of 11th ‐ 17th West Sealed Area Four Years of Discharging from of 11th ‐ 17th West Sealed Area



Deer Creek Mine
Projected Raw Water Pond Blending Quality
11th - 17th West Total Iron @ 1.0 mg/L Start Value Flow Reduction 50% Flow Reduction 50%

Raw Water Pond Total Iron @ 0.48 mg/L See Note 1

Total Diversion to Raw Water Pond Average 7,000 gpm Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 300 1.00 0.50 Rilda Canyon Mine Discharge 150 0.80 0.49 Rilda Canyon Mine Discharge 135 0.64 0.48
Huntington River See Note 1 6700 0.48 Huntington River See Note 1 6850 0.48 Huntington River See Note 1 6865 0.48

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 250 1.00 0.50 Rilda Canyon Mine Discharge 125 0.80 0.49 Rilda Canyon Mine Discharge 112.5 0.64 0.48
Huntington River See Note 1 6700 0.48 Huntington River See Note 1 6875 0.48 Huntington River See Note 1 6887.5 0.48

Total 6950 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 200 1.00 0.49 Rilda Canyon Mine Discharge 100 0.80 0.48 Rilda Canyon Mine Discharge 90 0.64 0.48
Huntington River See Note 1 6800 0.48 Huntington River See Note 1 6900 0.48 Huntington River See Note 1 6910 0.48

Total 7000 Total 7000 Total 7000
Assumptions Assumptions Assumptions

Note1 Huntington River HCC01 average total iron 0.48 mg/L (1990 - 2016) Note1 Huntington River HCC01 average total iron 0.48 mg/L (1990 - 2016) Note1 Huntington River HCC01 average total iron 0.48 mg/L (1990 - 2016)

No Flow from 7th North Sealed Area

BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

Total Diversion to Raw Water Pond Average 7,000 gpm

Total Iron Reduction:
11th  - 17th West 20%

Total Iron Reduction:
11th  - 17th West 20%

 11th ‐ 17th West Sealed Area Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6700 gpm to 6800 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 1.0 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6850 gpm to 6900 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 0.80 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6865 gpm to 6910 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 0.64 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 



No Flow from 7th North Sealed Area

BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

Total Diversion to Raw Water Pond Average 7,000 gpm

Deer Creek Mine
Projected Raw Water Pond Blending Quality Flow Reduction 50% Flow Reduction 50%

11th - 17th West Total Iron @ 1.0 mg/L Start Value
Raw Water Pond Total Iron @ 0.2 mg/L See Note 2

Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Diversion to Raw Water Pond Average 7,000 gpm

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 300 1.00 0.23 Rilda Canyon Mine Discharge 150 0.80 0.21 Rilda Canyon Mine Discharge 135 0.64 0.21
Huntington River See Note 2 6700 0.2 Huntington River See Note 2 6850 0.2 Huntington River See Note 2 6865 0.2

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 250 1.00 0.23 Rilda Canyon Mine Discharge 125 0.80 0.21 Rilda Canyon Mine Discharge 112.5 0.64 0.21
Huntington River See Note 2 6750 0.2 Huntington River See Note 2 6875 0.2 Huntington River See Note 2 6887.5 0.2

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 200 1.00 0.22 Rilda Canyon Mine Discharge 100 0.80 0.21 Rilda Canyon Mine Discharge 90 0.64 0.21
Huntington River See Note 2 6800 0.2 Huntington River See Note 2 6900 0.2 Huntington River See Note 2 6910 0.2

Total 7000 Total 7000 Total 7000
Assumptions Assumptions Assumptions

Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L (2016) Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L (2016) Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L (2016)

 11th ‐ 17th West Sealed Area Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6700 gpm to 6800 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 1.0 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6700 gpm to 6900 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 0.80 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6730 gpm to 6820 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 0.64 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula



Deer Creek Mine
Projected Raw Water Pond Blending Quality
11th - 17th West Total Iron @ 1.0 mg/L Start Value Flow Reduction 50% Flow Reduction 50%

Raw Water Pond Total Iron @ 0.48 mg/L See Note 1

Total Diversion to Raw Water Pond Average 3,500 gpm Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 300 1.00 0.52 Rilda Canyon Mine Discharge 150 0.80 0.49 Rilda Canyon Mine Discharge 135 0.64 0.49
Huntington River See Note 1 3200 0.48 Huntington River See Note 1 3350 0.48 Huntington River See Note 1 3365 0.48

Total 3500 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 250 1.00 0.52 Rilda Canyon Mine Discharge 125 0.80 0.49 Rilda Canyon Mine Discharge 112.5 0.64 0.49
Huntington River See Note 1 3250 0.48 Huntington River See Note 1 3375 0.48 Huntington River See Note 1 3387.5 0.48

Total 3500 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 200 1.00 0.51 Rilda Canyon Mine Discharge 100 0.80 0.49 Rilda Canyon Mine Discharge 90 0.64 0.48
Huntington River See Note 1 3300 0.48 Huntington River See Note 1 3400 0.48 Huntington River See Note 1 3410 0.48

Total 3500 Total 3500 Total 3500
Assumptions Assumptions Assumptions

Note1 Huntington River HCC01 average total iron 0.48 mg/L Note1 Huntington River HCC01 average total iron 0.48 mg/L Note1 Huntington River HCC01 average total iron 0.48 mg/L

BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

No Flow from 7th North Sealed Area
Total Diversion to Raw Water Pond Average 3,500 gpm

Total Iron Reduction:
11th  - 17th West 20%

Total Iron Reduction:
11th  - 17th West 20%

 11th ‐ 17th West Sealed Area Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 300 to 200 gpm
•11th W - 17th W flow varies 300 gpm to 200 gpm
•Huntington River Diversion varies from 3200 gpm to 3300 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 150 to 100 gpm
•Huntington River Diversion varies from 3350 gpm to 3400 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 135 to 90 gpm
•Huntington River Diversion varies from 3365 gpm to 3410 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 



BASE CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

No Flow from 7th North Sealed Area
Total Diversion to Raw Water Pond Average 3,500 gpm

Deer Creek Mine
Projected Raw Water Pond Blending Quality
11th - 17th West Total Iron @ 1.0 mg/L Start Value Flow Reduction 50% Flow Reduction 50%

Raw Water Pond Total Iron @ 0.2 mg/L See Note 2
Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461

Total Diversion to Raw Water Pond Average 3,500 gpm

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 300 1.00 0.28 Rilda Canyon Mine Discharge 300 0.5 0.23 Rilda Canyon Mine Discharge 270 0.40 0.22
Huntington River See Note 2 2900 0.2 Huntington River See Note 2 3200 0.2 Huntington River See Note 2 3230 0.2

Total 3200 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 250 1.00 0.26 Rilda Canyon Mine Discharge 250 0.5 0.22 Rilda Canyon Mine Discharge 225 0.40 0.21
Huntington River See Note 2 3000 0.2 Huntington River See Note 2 3250 0.2 Huntington River See Note 2 3275 0.2

Total 3250 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 200 1.00 0.25 Rilda Canyon Mine Discharge 200 0.50 0.22 Rilda Canyon Mine Discharge 180 0.40 0.21
Huntington River See Note 2 3100 0.2 Huntington River See Note 2 3300 0.2 Huntington River See Note 2 3320 0.2

Total 3300 Total 3500 Total 3500
Assumptions Assumptions Assumptions

Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L

 11th ‐ 17th West Sealed Area Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 300 to 200 gpm
•Huntington River Diversion varies from 2900 gpm to 3100 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 300 to 200 gpm
•Huntington River Diversion varies from 3200 gpm to 3300 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 270 to 180 gpm
•Huntington River Diversion varies from 3230 gpm to 3320 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Total Iron Reduction:
11th  - 17th West 20%

Total Iron Reduction:
11th  - 17th West 20%



Deer Creek Mine
Projected Mine Water Discharge Quality Flow Reduction 50% Flow Reduction 10%

Start Date: 4/1/2017 Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Iron Regression start 4/1/2012  (3.23 = 41000*0.0014 + 60.628) Iron Regression start 4/1/2014  (2.20 = 41730*0.0014 + 60.628) Iron Regression start 4/1/2016  (1.18 = 42461*0.0014 + 60.628)

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West See Note #1 300 1.0 2.12 11th  ‐ 17th West 150 0.8 1.50 11th  ‐ 17th West 135 0.64 0.91
7th North XC‐39See Note #2 300 3.23 7th North XC‐39 150 2.2 7th North XC‐39 135 1.18

Total 600 Total 300 Total 270

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 1.0 1.89 11th  ‐ 17th West 150 0.8 1.36 11th  ‐ 17th West 135 0.64 0.86
7th North XC‐39 200 3.23 7th North XC‐39 100 2.2 7th North XC‐39 90 1.18

Total 500 Total 250 Total 225

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 1.0 1.56 11th  ‐ 17th West 150 0.8 1.15 11th  ‐ 17th West 135 0.64 0.78
7th North XC‐39 100 3.23 7th North XC‐39 50 2.2 7th North XC‐39 45 1.18

Total 400 Total 200 Total 180
Assumptions

Note #1 11th - 17th West reduces 20%/2 years

Note #2

Note #3 Regression formula based on sampling results from 11th - 17th West

TOTAL IRON BLENDING ANALYSIS FROM SEALED AREAS
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm

11th - 17th West Total Iron @ 1.0 mg/L Start Value
Plus 7th N. XC-39 Total Iron @ 3.23 mg/L Start Value

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

7th North XC-39 reduction based on regression formula
starting at 3.23 mg/L

•11th West - 17th West flow rate 300 gpm
•Flow rate from 7th North seals varies from 300 gpm to 100 gpm
•11th West  - 17th West seals total iron dissipates slowly from 1.0 mg/L 20% reduction/2 
years
•7th North XC-39 seals total iron content trends as 11th W - 17th W
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Four Years after Discharging from Sealed AreasTwo Years after Discharging from Sealed AreasBlended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas



TOTAL IRON BLENDING ANALYSIS FROM SEALED AREAS
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm
Deer Creek Mine
Projected Mine Water Discharge Quality Flow Reduction 50% Flow Reduction 10%

Start Date 4/1/2017 Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Iron Regression start 4/1/2012  (3.23 = 41000*0.0014 + 60.628) Iron Regression start 4/1/2014  (2.20 = 41730*0.0014 + 60.628) Iron Regression start 4/1/2016  (1.18 = 42461*0.0014 + 60.628)

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 0.8 2.02 11th  ‐ 17th West 150 0.6 1.42 11th  ‐ 17th West 135 0.51 0.85
7th North XC‐39 300 3.23 7th North XC‐39 150 2.2 7th North XC‐39 135 1.18

Total 600 Total 300 Total 270

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 0.8 1.77 11th  ‐ 17th West 150 0.6 1.26 11th  ‐ 17th West 135 0.51 0.78
7th North XC‐39 200 3.23 7th North XC‐39 100 2.2 7th North XC‐39 90 1.18

Total 500 Total 250 Total 225

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 0.8 1.41 11th  ‐ 17th West 150 0.6 1.03 11th  ‐ 17th West 135 0.51 0.68
7th North XC‐39 100 3.23 7th North XC‐39 50 2.2 7th North XC‐39 45 1.18

Total 400 Total 200 Total 180
Assumptions

Note #1 11th - 17th West reduces 20%/2 years

Note #2

Note #3

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Two Years after Discharging from Sealed Areas

Regression formula based on sampling results from 11th - 17th West

Blended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas

7th North XC-39 reduction based on regression formula
starting at 3.23 mg/L

Four Years after Discharging from Sealed Areas

•11th West - 17th West flow rate 300 gpm
•Flow rate from 7th North seals varies from 300 gpm to 100 gpm
•11th West  - 17th West seals total iron dissipates slowly from 1.0 mg/L 20% reduction/2 
years
•7th North XC-39 seals total iron content trends as 11th W - 17th W
•Flow decreases approximately 50% after two years, then decreases 5%/year 

11th - 17th West Total Iron @ 0.8 mg/L Start Value
Plus 7th N. XC-39 Total Iron @ 3.23 mg/L Start Value

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula



TOTAL IRON BLENDING ANALYSIS FROM SEALED AREAS
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm
Deer Creek Mine
Projected Mine Water Discharge Quality Flow Reduction 50% Flow Reduction 10%

Start Date 4/1/2017 Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Iron Regression start 4/1/2012  (3.23 = 41000*0.0014 + 60.628) Iron Regression start 4/1/2014  (2.20 = 41730*0.0014 + 60.628) Iron Regression start 4/1/2016  (1.18 = 42461*0.0014 + 60.628)

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 0.6 1.92 11th  ‐ 17th West 150 0.5 1.34 11th  ‐ 17th West 135 0.38 0.78
7th North XC‐39 300 3.23 7th North XC‐39 150 2.2 7th North XC‐39 135 1.18

Total 600 Total 300 Total 270

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 0.6 1.65 11th  ‐ 17th West 150 0.5 1.17 11th  ‐ 17th West 135 0.38 0.70
7th North XC‐39 200 3.23 7th North XC‐39 100 2.2 7th North XC‐39 90 1.18

Total 500 Total 250 Total 225

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
11th  ‐ 17th West 300 0.6 1.26 11th  ‐ 17th West 150 0.5 0.91 11th  ‐ 17th West 135 0.38 0.58
7th North XC‐39 100 3.23 7th North XC‐39 50 2.2 7th North XC‐39 45 1.18

Total 400 Total 200 Total 180
Assumptions

Note #1 11th - 17th West reduces 20%/2 years

Note #2

Note #3 Regression formula based on sampling results from 11th - 17th West

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Blended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas Two Years after Discharging from Sealed Areas

7th North XC-39 reduction based on regression formula
starting at 3.23 mg/L

Four Years after Discharging from Sealed Areas

•11th West - 17th West flow rate 300 gpm
•Flow rate from 7th North seals varies from 300 gpm to 100 gpm
•11th West  - 17th West seals total iron dissipates slowly from 0.6 mg/L
•7th North XC-39 seals total iron content trends as 11th W - 17th W
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

11th - 17th West Total Iron @ 0.6 mg/L Start Value
Plus 7th N. XC-39 Total Iron @ 3.23 mg/L Start Value



Deer Creek Mine
Projected Raw Water Pond Blending Quality
Mine Discharge Total Iron @ 2.12 mg/L Flow Reduction 50% Flow Reduction 50%

Raw Water Pond Total Iron @ 0.48 mg/L See Note 1

Total Diversion to Raw Water Pond Average 7,000 gpm Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 600 2.12 0.62 Rilda Canyon Mine Discharge 300 1.50 0.52 Rilda Canyon Mine Discharge 270 0.91 0.50
Huntington River See Note 1 6400 0.48 Huntington River See Note 1 6700 0.48 Huntington River See Note 1 6730 0.48

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 500 1.89 0.58 Rilda Canyon Mine Discharge 250 1.36 0.51 Rilda Canyon Mine Discharge 225 0.86 0.49
Huntington River See Note 1 6500 0.48 Huntington River See Note 1 6750 0.48 Huntington River See Note 1 6775 0.48

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 400 1.56 0.54 Rilda Canyon Mine Discharge 200 1.15 0.50 Rilda Canyon Mine Discharge 180 0.78 0.49
Huntington River See Note 1 6600 0.48 Huntington River See Note 1 6800 0.48 Huntington River See Note 1 6820 0.48

Total 7000 Total 7000 Total 7000
Assumptions Assumptions Assumptions

Note1 Huntington River HCC01 average total iron 0.48 mg/L (1990 - 2016) Note1 Huntington River HCC01 average total iron 0.48 mg/L (1990 - 2016) Note1 Huntington River HCC01 average total iron 0.48 mg/L (1990 - 2016)

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Blended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6400 gpm to 6600 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.12 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Two Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6400 gpm to 6600 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.12 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Four Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6400 gpm to 6600 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.12 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

BLENDED CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm
Total Diversion to Raw Water Pond Average 7,000 gpm



BLENDED CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm
Total Diversion to Raw Water Pond Average 7,000 gpm

Deer Creek Mine
Projected Raw Water Pond Blending Quality Flow Reduction 50% Flow Reduction 50%

Mine Discharge Total Iron @ 2.12 mg/L
Raw Water Pond Total Iron @ 0.2 mg/L See Note 2

Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Diversion to Raw Water Pond Average 7,000 gpm

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 600 2.12 0.36 Rilda Canyon Mine Discharge 300 1.50 0.26 Rilda Canyon Mine Discharge 270 0.91 0.23
Huntington River See Note 2 6400 0.2 Huntington River See Note 2 6700 0.2 Huntington River See Note 2 6730 0.2

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 500 1.89 0.32 Rilda Canyon Mine Discharge 250 1.36 0.24 Rilda Canyon Mine Discharge 225 0.86 0.22
Huntington River See Note 2 6500 0.2 Huntington River See Note 2 6750 0.2 Huntington River See Note 2 6775 0.2

Total 7000 Total 7000 Total 7000

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 400 1.56 0.28 Rilda Canyon Mine Discharge 200 1.15 0.23 Rilda Canyon Mine Discharge 180 0.78 0.21
Huntington River See Note 2 6600 0.2 Huntington River See Note 2 6800 0.2 Huntington River See Note 2 6820 0.2

Total 7000 Total 7000 Total 7000
Assumptions Assumptions Assumptions

Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L (2016) Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L (2016) Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L (2016)

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6400 gpm to 6600 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.12 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6700 gpm to 6800 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.12 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 6730 gpm to 6820 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.12 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Blended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas



Deer Creek Mine
Projected Raw Water Pond Blending Quality
Mine Discharge Total Iron @ 2.12 mg/L Flow Reduction 50% Flow Reduction 50%

Raw Water Pond Total Iron @ 0.48 mg/L See Note 1

Total Diversion to Raw Water Pond Average 3,500 gpm Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #1 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 600 2.12 0.76 Rilda Canyon Mine Discharge 300 1.50 0.57 Rilda Canyon Mine Discharge 270 0.91 0.51
Huntington River See Note 1 2900 0.48 Huntington River See Note 1 3200 0.48 Huntington River See Note 1 3230 0.48

Total 3500 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #2 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 500 1.89 0.68 Rilda Canyon Mine Discharge 250 1.36 0.54 Rilda Canyon Mine Discharge 225 0.86 0.50
Huntington River See Note 1 3000 0.48 Huntington River See Note 1 3250 0.48 Huntington River See Note 1 3275 0.48

Total 3500 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron

Flow Rate #3 GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L
Rilda Canyon Mine Discharge 400 1.56 0.60 Rilda Canyon Mine Discharge 200 1.15 0.52 Rilda Canyon Mine Discharge 180 0.64 0.49
Huntington River See Note 1 3100 0.48 Huntington River See Note 1 3300 0.48 Huntington River See Note 1 3320 0.48

Total 3500 Total 3500 Total 3500
Assumptions Assumptions Assumptions

Note1 Huntington River HCC01 average total iron 0.48 mg/L Note1 Huntington River HCC01 average total iron 0.48 mg/L Note1 Huntington River HCC01 average total iron 0.48 mg/L

Blended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•11th W - 17th W flow @ 300 gpm vary 7th N XC-39 from 300 gpm to 100 gpm
•Huntington River Diversion varies from 2900 gpm to 3100 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 300 to 200 gpm
•Huntington River Diversion varies from 6400 gpm to 6600 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 270 to 180 gpm
•Huntington River Diversion varies from 6400 gpm to 6600 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

BLENDED CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm
Total Diversion to Raw Water Pond Average 3,500 gpm

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula



BLENDED CASE
11th - 17th West Flow Rate @ 300 gpm (based on mine monitoring)

7th North Sealed Area Flow Varies from 300 to 100 gpm
Total Diversion to Raw Water Pond Average 3,500 gpm

Deer Creek Mine
Projected Raw Water Pond Blending Quality
Mine Discharge Total Iron @ 2.12 mg/L Flow Reduction 50% Flow Reduction 50%

Raw Water Pond Total Iron @ 0.2 mg/L See Note 2
Date: 4/1/2019 Number of days 730 Date: 4/1/2021 Number of days 1461

Huntington River Diversion Average 3,500 gpm
Total Iron Regression formula: Y = - 0.0014X + 60.628See note #3

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 600 2.12 0.53 Rilda Canyon Mine Discharge 300 1.1 0.27 Rilda Canyon Mine Discharge 270 0.85 0.25
Huntington River See Note 2 2900 0.2 Huntington River See Note 2 3200 0.2 Huntington River See Note 2 3230 0.2

Total 3500 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 500 1.89 0.44 Rilda Canyon Mine Discharge 250 0.9 0.25 Rilda Canyon Mine Discharge 225 0.76 0.24
Huntington River See Note 2 3000 0.2 Huntington River See Note 2 3250 0.2 Huntington River See Note 2 3275 0.2

Total 3500 Total 3500 Total 3500

Weighted Average Weighted Average Weighted Average
Flow Total Iron Total Iron Flow Total Iron Total Iron Flow Total Iron Total Iron
GPM mg/L mg/L GPM mg/L mg/L GPM mg/L mg/L

Rilda Canyon Mine Discharge 400 1.56 0.36 Rilda Canyon Mine Discharge 200 0.78 0.23 Rilda Canyon Mine Discharge 180 0.62 0.22
Huntington River See Note 2 3100 0.2 Huntington River See Note 2 3300 0.2 Huntington River See Note 2 3320 0.2

Total 3500 Total 3500 Total 3500
Assumptions Assumptions Assumptions

Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L Note2 Raw Water Pond plant intake sampling average total iron 0.2 mg/L

•Rilda Canyon Mine Discharge varies from 600 to 400 gpm
•Huntington River Diversion varies from 2900 gpm to 3100 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 300 to 200 gpm
•Huntington River Diversion varies from 3200 gpm to 3300 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

•Rilda Canyon Mine Discharge varies from 270 to 180 gpm
•Huntington River Diversion varies from 3230 gpm to 3320 gpm
•Rilda Canyon Mine Discharge total iron dissipates slowly from 2.5 mg/L
•Flow decreases approximately 50% after two years, then decreases 5%/year 

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Total Iron Reduction:
11th  - 17th West 20%
7th North XC-39 Regression Formula

Blended 11th ‐ 17th West and 7th North XC‐39 Sealed Areas Two Years after Discharging from Sealed Areas Four Years after Discharging from Sealed Areas
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 Sediment/Goethite Production Huntington Plant Raw Water Pond 

o Sediment Load 

o Goethite Load from Mine 

o Sediment Load versus Goethite Production 

 



Huntington River Diversion to Raw Water Pond
Sediment Production

INPUTS
Water Lbs./gallon 8.34 Lbs/gal

Total Suspended Solids
HCC01 1990 ‐ 2016

Average 35 mg/L
Maximum 969 mg/L
Minimum 1 mg/L

Huntington River Diversion
Diversion Rates
Average, gpm 7,000                                           gpm 10.1       MGD
Maximum, gpm 10,000                                        gpm 14.4       MGD

Deer Creek Mine
Projected Rilda Canyon 

Discahrge Rate 300                                               gpm

Density of sediment
Sediment load 150 Lbs/cf3 4,050      Lbs/yd3 2.0                   tons/yd3

Sediment Load to Raw Water Pond See Note 1

Diversion Rate @ Average 7,000/minute mg/L Yard3 /day Yard3 /year
9,648,000                gal/day 9.65               MGD 35 mg/L average 2,816          1.4                      0.70 254

Huntington River 6700 gpm 969 mg/L maximum 77,970        39.0                   19.25 7027
Deer Creek Mine ‐ Rilda 300                           gpm 1 mg/l minimum 80                 0.04                   0.02 7

Diversion Rate @ Average 10,000/minute mg/L Yard3 /day Yard3 /year
13,968,000             gal/day 13.97             MGD 35 mg/L average 4,077          2.0                      1.01 367

Huntington River 9700 gpm 969 mg/L maximum 112,882      56.4                   27.87 10,173                         
Deer Creek Mine ‐ Rilda 300                           gpm 1 mg/L maximum 116              0.1                      0.03 10

Note 1 Total sediment production to the Raw Water Pond is calculated based on the Huntington River diversion rate and total suspended solids data collected at HCC01
Discharge from Deer Creek Mine is discounted from the total volume diverted

Tons/dayLoad Lbs/day
Sediment Production to Raw Water PondSediment Load HCC01

Load Lbs/day Tons/day



Deer Creek Mine
Rilda Canyon Mine Discharge  Base Case

Production of Goethite (FeOOH) Inputs
Mine Discharge Rate 300 gpm *11th ‐ 17th West Sealed Area

INPUTS Total Iron 1.3 mg/L
Atomic Weights

Iron Fe 55.85
Oxygen O 16
Hydrogen H 1

Goethite (FeOOH) Fe 88.85

Weight % of Fe in Goethite 63 %
Weight % of O in Goethite 36 % Mine Discharge @ 1.0 mg/L of Total Iron 
Weight % of H in Goethite 1 % Flow Rate 300 gpm Input Values

Total Iron 1.3 mg/L
Density of Goethite 265           lbs/ Ft3 1 liter of water contains 2.20 Lbs. 1.3 mg of Fe/liter

1 gallon of water contains 8.36 Lbs. 4.93 mg of Fe/gal
1 ton of Goethite = 0.28          yard3

Mine Discharge Rate Disharge Rate
Discharge of 300 gallons per minute (432,000 GPD) at 3.79 milligrams per gallon, Fe and  Fe2O3 Calcualtions
Discharge rate 432,000       gallons
Milligrams of Fe/gallon 4.93 mg/g 2,129,546     mg of Fe/day

2,129.55       grams of Fe/day
2.13               kg of Fe/day
4.69               Lbs. of Fe/day
3.380             kg of FeOOH/day
7.437             Lbs. of FeOOH/day
0.004             Tons of FeOOH/day
1.357             Tons of FeOOH/year
0.0010 Yard3 of FeOOH/day
0.3794 Yard3 of FeOOH/year



Huntington River Diversion to Raw Water Pond
Sediment Production to Raw Water Pond versus Production of Goethite

Sediment Load to Raw Water Pond
Diversion Rate @ Average 7,000/minute mg/L Yard3 /day

9,648,000                 gal/day 9.65          MGD 35 mg/L average 2,816      1.4          0.70
Huntington River 6700 gpm 969 mg/L maximum 77,970   39.0        19.25
Deer Creek Mine ‐ Rilda 300                            gpm 1 mg/l minimum 80           0.04        0.02

Diversion Rate @ Average 10,000/minute mg/L Yard3 /day
13,968,000               gal/day 13.97        MGD 35 mg/L average 4,077      2.0          1.01

Huntington River 9700 gpm 969 mg/L maximum 112,882 56.4        27.87
Deer Creek Mine ‐ Rilda 300                            gpm 1 mg/L maximum 116         0.1          0.03

Mine Discharge @ 1.0 mg/L of Total Iron 
Flow Rate 300 gpm Input Values
Total Iron 1.3 mg/L
1 liter of water contains 2.20 Lbs. 1.3 mg of Fe/liter Sediment Production ‐ Yard3 /day % of Total Deposition
1 gallon of water contains 8.36 Lbs. 4.93 mg of Fe/gal

Diversion Rate @ Average 7,000/minute 35 mg/L average 0.70 99.85
Mine Discharge Rate Discharge Rate
Discharge of 300 gallons per minute (432,000 GPD) at 3.79 milligrams per gallon, Diversion Rate @ Average 10,000/minute 35 mg/L average 1.01 99.90
Discharge rate 432,000   gallons
Milligrams of Fe/gallon 4.93 mg/g 2,129,546       mg of Fe/day

2,129.55         grams of Fe/day Production of FeOOH ‐ Yard3 /day
2.13                  kg of Fe/day
4.69                  Lbs. of Fe/day Mine Flow Rate 300 gpm 0.0010
3.380                kg of FeOOH/day Total Iron of Mine Discharge 1.3 mg/L
7.437                Lbs. of FeOOH/day
0.004                Tons of FeOOH/day
1.357                Tons of FeOOH/year
0.0010 Yard3 of FeOOH/day
0.3794 Yard3 of FeOOH/year

Calcualted FeOOH Load

Sediment Load HCC01

Sediment Production to Raw Water Pond versus Production of Goethite (FeOOH)

Sediment Load

Sediment Production to Raw Water Pond
Load Lbs/day Tons/day

Load Lbs/day Tons/day
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 7th North Sump Discharge January 2016 through December 2016 
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January 2016  ‐ December 2016

(includes Directional Drilling usage @ 50 gpm)

7th North Sump Discharge 7th North Sump Discharge with Directional Drilling Usage
Est. @ 50 gpm

PacifiCorp ‐ Huntington: Pres_mbar_Avg[mBar] (avg) Linear (7th North Sump Discharge)
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May 09,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
May 1,2012 
May 1,2012 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1213303-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 319 mg/L SM2340-B 
Sulfate, S04 41 mglL EPA 300.0 
Anions 10.54 meqIL SM1030E 
Balance -0.95 % SM1030E 
Cations 10.34 meqlL SM1030E 
Acidity 46 mg/L D1067 
pH 7.15 S. u. SM4500-H 
pH Temperature 11.50 ·C SM4500-H 
Conductivity 922 IJmhoslcm SM2510 
Total Dissolved Solids 544 mglL SM254O-C 
Chloride, CI 8 mglL EPA 300.0 
Alkalinity, rng CaC03/L (pH 4.5) 473 mglL SM2320-B 
Carbonate Alkalinity as CaC03 <5 rng/L SM2320-B 
Bicarbonate Alkalinity as CaC03 473 rng/L SM2320-B 

METALS BY ICP 
Calcium, Ca - Dissolved 80.40 mglL EPA 200.7 
Iron, Fe - Total 3.09 mglL EPA 200.7 
Iron, Fe - Dissolved 1.19 mglL EPA 200.7 
Magnesium, Mg - Dissolved 28.68 rng/L EPA 200.7 
Manganese, Mn - Total 0.108 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.108 mglL EPA 200.7 
Potassium, K - Dissolved 10.23 mglL EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of2 

PacifiCorp 
VBJ 
1555 
1415 
11th West Seal 1 
0.21 GPM 
1.8 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-05-07 
1 2012-05-03 
0 2012-05-07 
-10 2012-05-07 
0 2012-05-07 
5 2012-05-08 
0.01 2012-05-02 
0.01 2012-05-02 
0.1 2012-05-02 
30 2012-05-02 
1 2012-05-03 
5 2012-05-04 
5 2012-05-04 
5 2012-05-04 

0.03 2012-05-02 
0.05 2012-05-07 
0.03 2012-05-02 
0.01 2012-05-02 
0.002 2012-05-07 
0.002 2012-05-02 
0.14 2012-05-02 

ANALYZED 
TIME 

10:40:43 
16:37:00 
10:40:43 
10:40:43 
10:40:43 
10:55:00 
07:41:00 
07:41:00 
07:40:00 
14:00:00 
16:37:00 
08:00:00 
08:00:00 
08:00:00 

12:19:00 
11 :21 :00 
12:19:00 
12:19:00 
11 :21:00 
12:19:00 
12:19:00 
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Lab Supervisor 
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Analysis Report 

May 09,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: Deer Creek Mine Sample 10 By: 

Date Sampled: May 1, 2012 Sample Taken By: 
Date Received: May 1,2012 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1213303-003 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Sodium, Na -Dissolved 85.14 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of 2 

PacifiCorp 
VBJ 
1555 
1415 
11th West Seal 1 
0.21 GPM 
1.8 DEG. C 

REPORTING ANALYZED 
UMIT DATE TIME 

0.09 2012-05-02 12:19:00 

\'\ '-- r, \ I.. 
\·.:.t1\-.N"'\.·1~ " 

1 •• 11'1 Suncrvisur 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435~53-2436 www.sgs.com/minerals 

Membar of the SGS Group (Socl0!t6 General. de Surveillance) 

This docu1n8III is Issued by /he ComPllflY under its GenenJI CondiIion. 01 S91Vice acceS3ib1e 0/ hIIp:IlWWW.sgs.com __ and_oondItions.hfm. Attention is rInNm to the /imitrJtfon of Hab/llly, 
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Any holdet of this document 10 advised /hat Information contained horeon re/lects the Companys findings a/ the Um. of its fIlteNention only and within /he limits of COent's instructionS, if any. The 
Company's sole t8$pOfIsibility is to its CNent and this document does not .xonerate patties to a transaction n-om exercising aN their rights and obIifIaI/ons undsr the tronsat:Iion docUments. Any 
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May 09, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
May 1,2012 
May 1,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Field - Temperature: 

Comments: Dissolved Meta!s Filtered at Lab 

SGS Minerals Sample 10: 782-1213303-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 386 mg/L SM2340-B 
Sulfate, S04 153 mg/L EPA 300.0 
Anions 10.96 meq/L SM1030E 
Balance 0.02 % SM1030E 
Cations 10.96 meq/L SM1030E 
Acidity 13 mg/L Dl067 
pH 7.45 s. u. SM4500-H 
pH Temperature 10.80 ·C SM4500-H 
Conductivity 968 ~mhos/cm SM2510 
Total Dissolved Solids 606 mg/L SM2540-C 
Chloride, CI 12 mg/L EPA 300.0 
Alkalinity, mg CaC03/L (pH 4.5) 372 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 372 mg/L SM232O-B 

METALS BY ICP 
Calcium, Ca - Dissolved 73.70 mg/L EPA 200.7 
Iron, Fe - Total 3.24 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 49.15 mg/L EPA 200.7 
Manganese, Mn - Total 0.029 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.029 mg/L EPA 200.7 
Potassium, K - Dissolved 11.80 mgll... EPA 200.7 
Sodium, Na - Dissolved 67.62 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1555 
1326 
17 W#2 Seal 
13.0 DEG. C 

REPORTING 
LIMIT PATE 

1 2012-05-07 
1 2012-05-03 
0 2012-05-07 
-10 2012-05-07 
0 2012-05-07 
5 2012-05-08 
0.01 2012-05-02 
0.01 2012-05-02 
0.1 2012-05-02 
30 2012-05-02 
1 2012-05-03 
5 2012-05-04 
5 2012-05-04 
5 2012-05-04 

0.03 2012-05-02 
0.05 2012-05-07 
0.03 2012-05-02 
0.01 2012-05-02 
0.002 2012-05-07 
0.002 2012-05-02 
0.14 2012-05-02 
0.09 2012-05-02 

Page 1 of 1 

ANALYZED 
TIME 

10:40:43 
16:37:00 
10:40:43 
10:40:43 
10:40:43 
10:55:00 
07:39:00 
07:39:00 
07:40:00 
14:00:00 
16:37:00 
08:00:00 
08:00:00 
08:00:00 
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May 09,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
May 1,2012 
May 1,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1213303-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 390 mg/L SM2340-B 
Sulfate, S04 210 rng/L EPA 300.0 
Anions 12.56 meq/L SM1030E 
Balance 1.55 % SM1030E 
Cations 12.95 meq/L SM1030E 
Acidity 13 mg/L 01067 
pH 7.61 s. u. SM4500-H 
pH Temperature 10.90 'C SM450O-H 
Conductivity 1111 jJmhoS/crn SM2510 
Total Dissolved Solids 722 rng/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Alkalinity, mg CaC03/L (pH 4.5) 398 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 398 mg/L SM2320-B 

METALS BY ICP 
Calcium, Ca - Dissolved 74.45 rng/L EPA 200.7 
Iron, Fe - Total <0.05 rng/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 49.57 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 rng/L EPA 200.7 
Manganese, Mn - Dissolved <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 10.77 mg/L EPA 200.7 
Sodium, Na - Dissolved 112.30 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1555 
1240 

Page 1 of 1 

10N XC-5 Borehole 

. REPORTING ANALYZED 
LIMIT DATE TIME 

1 2012-05-07 10:40:43 
1 2012-05-03 16:37:00 
0 2012-05-07 10:40:43 
-10 2012-05-07 10:40:43 
0 2012-05-07 10:40:43 
5 2012-05-08 10:55:00 
0.01 2012-05-02 07:37:00 
0.01 2012-05-02 07:37:00 
0.1 2012-05-02 07:40:00 
30 2012-05-02 14:00:00 
1 2012-05-03 16:37:00 
5 2012-05-04 08:00:00 
5 2012-05-04 08:00:00 
5 2012-05-04 08:00:00 

0.03 2012-05-02 12:19:00 
0.05 2012-05-07 11:21 :00 
0.03 2012-05-02 12:19:00 
0.01 2012-05-02 12:19:00 
0.002 2012-05-07 11:21 :00 
0.002 2012-05-02 12:19:00 
0.14 2012-05-02 12:19:00 
0.09 2012-05-02 12:19:00 
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July 13, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jun 27,2012 
Jun 27, 2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1214250·005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 286 mg/L SM2340-B 
Acidity 45 mg/L D1067 
Sulfate, S04 40 mg/l EPA 300.0 
Anions 10.31 meq/l SM1030E 
Balance -3.54 % SM1030E 
Cations 9.60 meq/L SM1030E 
pH 7.19 s. u. SM45oo-H 
pH Temperature 18.00 ·C SM4500-H 
Conductivity 944 ~mhos/cm SM2510 
Total Dissolved Solids 525 mg/L SM2540-C 
Chloride, CI 8 mg/l EPA 300.0 
Alkalinity, mg CaC03/L (pH 4.5) 462 rng/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 462 mg/l SM232O-B 

METALS BY ICP 
Calcium, Ca - Dissolved 70.95 mg/L EPA 200.7 
Iron, Fe - Total 1.56 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 rng/L EPA 200.7 
Magnesium, Mg - Dissolved 26.48 mg/L EPA 200.7 
Manganese, Mn - Total 0.096 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.089 mg/l EPA 200.7 
Potassium, K - Dissolved 9.73 mg/l EPA 200.7 

Minerals Services DiviSion 
SGS North America inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of2 

PacifiCorp 
VBJ 
1545 
1245 
11th West Seal 1 
4 
7.1 DEG. C 

REPORTING 
UMIT DATE 

1 2012-07-05 
5 2012-07-02 
1 2012-07-03 
0 2012-07-05 
-10 2012-07-05 
0 2012-07-05 
0.01 2012-06-28 
0.01 2012-06-28 
0.1 2012-06-28 
30 2012-06-28 
1 2012-07-03 
5 2012-06-29 
5 2012-06-29 
5 2012-06-29 

0.03 2012-07-03 
0.05 2012-07-11 
0.03 2012-07-03 
0.01 2012-07-03 
0.002 2012-07-11 
0.002 2012-07-03 
0.14 2012-07-03 

ANALVZED 
TIME 

15:42:52 
10:50:00 
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Analysis Report 

July 13, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: Jun 27,2012 Sample Taken By: 
Date Received: Jun 27,2012 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - Temperature: 

Comments: Dissoived Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1214250-005 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 83.61 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1545 
1245 
11th West Seal 1 
4 
7.1 DEG. C 

REPORTING ANALYZED 
UMIT DATE TIME ANALYST 

0.09 2012-07'{)3 21:21:00 AL 

'\G\~~ ~~ 
Lab ~uncrvisur 

Domenic Ibanez 
Lab Supervisor 
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unout_ed 1IftorafiGn, fotgory or falsification of the _ or appearance ofllli. documenl i8 un/awful and offenders may be ptOSSC1J/8d /0 /he "'fIoSl extent 0'"," '-



July 13, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jun 27, 2012 
Jun 27, 2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1214250-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/1... 351 mg/L SM2340-B 
Acidity 19 mg/l... 01067 
Sulfate, S04 147 mg/l... EPA 300.0 
Anions 10.81 meq/L SM1030E 
Balance -2.54 % SM1030E 
Cations 10.28 meqlL SM1030E 
pH 7.47 s. u. SM4500-H 
pH Temperature 17.00 ·C SM45OO-H 
Conductivity 970 IJmhos/cm SM2510 
Total Dissolved Solids 581 mg/l... SM2540-C 
Chloride, CI 12 mg/l... EPA 300.0 
Alkalinity, mg CaC03/L (pH 4.5) 371 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 371 mg/l... SM2320-B 

METALS BY ICP 
Calcium, Ca - Dissolved 65.35 mg/L EPA 200.7 
Iron, Fe - Total 3.25 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/l... EPA 200.7 
Magnesium, Mg - Dissolved 45.58 mg/L EPA 200.7 
Manganese, Mn - Total 0.027 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.025 mg/L EPA 200.7 
Potassium, K - Dissolved 11 .51 mg/l... EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1545 
1155 
17W#2 Seal 
4 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-07-05 
5 2012-07-02 
1 2012-07-03 
0 2012-07-05 
-10 2012-07-05 
0 2012-07-05 
0.01 2012-06-28 
0.01 2012-06-28 
0.1 2012-06-28 
30 2012-06-28 
1 2012·07-03 
5 2012·06-29 
5 2012-06-29 
5 2012-06-29 

0.03 2012-07-03 
0.05 2012-07-11 
0.03 2012-07-03 
0.01 2012-07-03 
0.002 2012·07-11 
0.002 2012-07-03 
0.14 2012-07-03 

Page 1 of2 

ANALVZED 
TIME ANALY&T 

15:42:52 AL 
10:50:00 AL 
00:05:00 CM 
15:42:52 AL 
15:42:52 AL 
15:42:52 AL 
09:43:00 AL 
09:43:00 AL 
09:40:00 AL 
15:00:00 AL 
00:05:00 CM 
09:25:00 CM 
09:25:00 CM 
09:25:00 CM 

21 :21 :00 AL 
22:25:00 AL 
21 :21:00 AL 
21 :21:00 AL 
22:25:00 AL 
21:21:00 AL 
21:21 :00 AL 

" "-~~U\~- }~'" 
Lah Suocrvisur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 8452a t (435) 653-2311 f (435)-653-2436 www.sgs.comlmlnerals 

Member oflhe 8GS Group (Sxi6t6 G~nerale de SunielUancej 

TIlls document is Issued by 1110 Company undar Its Generaf Condftlons or SetVico accoo$lblo .t />ftp:/twww.sgs.com/Ierms_ond_r:0nditi0n6.htm. Attention Is drawn to /he Hmftalion or NabIfIIy, 
Indemnification and jurisdiction issues dtltined therein. 

Any hoJdor or lilts document Is arMsed that itJlatmalion contained hereon noflecls /he Company" 6n<l'II1go .t /he time or fils InterVention on:y and within /he IImfts or cr_~ instruc:tions. if MY. The 
Company's sol. ",sponsibility is to It1S CHent IJIId lilts document does nol exonerate pal1ies to a transaction /!'om a_sing aN lIIe.. rights and obligations under /he InInsac!fon documents. Any 
unautholizecl afletalfon, fotgory or fa/sf_ 01 the _ or appeeran<:e oflllis __ Is unlawful and oIfendBrs may be prosecuted to IIIe fu/JeS! extent of tt.e f • .., 



Analysis Report 

July 13, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jun 27,2012 
Jun 27,2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 

Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1214250-004 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

RESULT UNIT 

68.29 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1545 
1155 
17W#2 Seal 
4 
12.7 DEG. C 

REPORTING 
UMIT 

0.09 2012-07-03 

Page 2 of2 

ANALYZED 
TIME ANALYST 

21:21:00 AL 

\a\~~ J~>, 
I.uh Supervisor j 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of tho SGS Group (Socl6t. Gtntral. do Surveillance) 

11>i$ dt>cUm9nI is Issued by the Company under Its General CDndIt/on$ of _ ...... ssible at hItp:lIWwW.sgs."""""""'s_llIId_cor>ditions.hfm. AItontion IS drawn to the lim~at/oII of 1iabiIIIy. 
indemnI_on end Jurisdiction i .. u .. defined /hereIn. 

Any holder of tills document Is advised tIIat inform."on contained hereon IIIt/eds tIIo Company's findings III the f.me of Its intetvenIion only and wItIJin tile limits of C/ient~ /n.stnK;//onS. if any. Th8 
Com""ny~ sot. ",sponsibl/;;y Is to Its CHent 8fIcI 11110 c/ocutMnI does noI exo_ parties to a _s&etion trnm exen:i.sing all their tIg/JIs IlIId obl/gationa under the /nInssctioI1 documents. Any 
unauthorized alteration. fotgery or falsilica/ion of the content or appearance of this documont Is un//lWfu/ and offendots may b. prosecuted to the fullest extent of tile law 



July 13, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jun 27,2012 
Jun 27,2012 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1214250-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 369 mg/L SM2340-8 
Acidity 10 mg/L D1067 
Sulfate, S04 226 mg/L EPA 300.0 
Anions 13.02 meqlL SM1030E 
Balance -3.26 % SM1030E 
Cations 12.20 meqlL SM1030E 
pH 7.62 s. u. SM4500-H 
pH Temperature 17.60 ·C SM4500-H 
Conductivity 1165 iJ mhos/cm SM2510 
Total Dissolved Solids 718 mglL SM2540-C 
Chloride, CI 7 mglL EPA 300.0 
Alkalinity, mg CaC03/L (pH 4.5) 406 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 406 mglL SM232O-B 

METALS BY ICP 
Calcium, Ca - Dissolved 68.56 mglL EPA 200.7 
Iron, Fe - Total 0.06 mglL EPA 200.7 
Iron, Fe - Dissolved <0.03 mglL EPA 200.7 
Magnesium, Mg - Dissolved 47.97 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Manganese, Mn - Dissolved <0.002 mglL EPA 200.7 
Potassium, K - Dissolved 10.33 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 

1545 
1130 
10N XC-5 Borehole 
4 
12.5 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2012-07-05 15:42:52 
5 2012-07-02 10:50:00 
1 2012-07-03 00:05:00 
0 2012-07-05 15:42:52 
-10 2012-07-05 15:42:52 
0 2012-07-05 15:42:52 
0.01 2012-06-28 09:41:00 
0.01 2012-06-28 09:41:00 
0.1 2012-06-28 09:40:00 
30 2012-06-28 15:00:00 
1 2012-07-03 00:05:00 
5 2012-06-29 09:25:00 
5 2012-06-29 09:25:00 
5 2012-06-29 09:25:00 

0.03 2012-07-03 21:21:00 
0.05 2012-07-11 22:25:00 
0.03 2012-07-03 21:21:00 
0.01 2012-07-03 21 :21:00 
0.002 2012-07-11 22:25:00 
0.002 2012-07-03 21:21:00 
0.14 2012-07-03 21:21:00 

\G\~~ ~" 
I.atl SUPCTVi:!iul' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
CM 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
CM 
CM 
CM 
CM 

AL 
AL 
AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}·S53-2436 www.sgs.comlminerals 

Member 01 the SGS Group (Soci~' G'n6rale d. SUMlDlance) 

This document Is issued by thtt Company under ils G8fHIRI1 Conditions of SfllVice accessl/>/e at hltp:IMIww.&g6.OOI7II!enns_and_oonc/IIfon • . hIm. AItenIion Is drawn to /tie 6mitalion of lability, 
Indemni/icalion and Jurisdiction issues defined /tiel'll"". 

Any holder of 1tJi. document Is _d thai infDrmalfon oonIained hereon ,.fIeets th. Company" IIrIclings at /tJe time of It3 intetwnlion on~ and within /tie Htnit6 of CUenl'. Instructions, if any. Th. 
companY'. sot. responslbili/y Is to Ns C"..", and 1tJi. document does not exon.,." parties to a fran.actlcn tom exen:/oln9 .D their rigIIm and obligations under /tJe transaction documents. Any 
unauthorized aIleraIion, fcrV6tyor flJ&iflcaOOn of/tJe con/enl or appearo_ oflhlsdocument is unlawful andotrenders maytw prosecuted 10 the fllliestextent ofth. law 



Analysis Report 

July 13, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 
Sodium, Na - Dissolved 

Deer Creek Mine 
Jun 27,2012 
Jun 27,2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample I D By: 
Sample Taken By: 

Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1214250-003 

RESULT UNIT 

104.96 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1545 
1130 

Page 2 of2 

10N XC-5 Borehole 

4 
12.5 DEG. C 

ANALVZED REPORTING 
LIMIT DATE TIME ANALYST 

0.09 2012-07-03 21:21:00 AL 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of tho BGB Group (Bocilile General. d. Surveillance) 

TIlls document is Issued by the Compeny under lis Genera( COiKIItfons of service ": .. ,,,S/bIG III hltp:lMww.SflS.c:omAerms_and_oondilions.hIm. Attentton Is drawn to the Hmilalion of H.MIIy. 
Indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised thaI Infon7lllllon contained hereon ,""ects the Company's IInciings at /he Hme of lis intervention cr.1y and within tha limfts of Cl1ont~ itIStructions. If any. 7ho 
Compeny's sole "",ponsib/lity fs to lis CHenl and thi' documenl doe. nol exonerela patties to • tran •• ctton Itom exen:/sfng aN their rlfIII/s and obfigation. under the inlnsac/ion documents. Any 
lHUJuthotlzed alteratfon, foIgory or falsllX:alion of tire contanlor appearance of this documenl Is unfaWfUI and offenders may be prosacu/ed to /he fullest oxtant ofthofow 



October 10,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

AnN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 27,2012 
Sep 27,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1215662-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 307 mg/L SM2340-B 
Acidity 43 mg/L D1067 
Anions 10.31 meq/L SM1030E 
Balance -0.41 % SM1030E 
Cations 10.22 meq/L SM1030E 
Alkalinity, mg caC03IL (pH 4.5) 465 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 465 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.13 s. u. SM4500-H 
pH Temperature 15.40 ·C SM4500-H 
Conductivity 924 )Jmhoslcm SM2510 
Total Dissolved Solids 526 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 38 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 77.40 mg/L EPA 200.7 
Iron, Fe - Total 2.29 mg/L EPA 200.7 
Iron, Fa - Dissolved 0.44 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 27.54 mg/L EPA 200.7 
Manganese, Mn - Total 0.092 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.089 mg/L EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of2 

PacifiCorp 
VBJ 
1512 
1040 
11th West #1 Seal 
4 
6.9 pH units 
15.5 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-10-09 
5 2012-10-02 
0 2012-10-09 
-10 2012-10-09 
0 2012-10-09 
5 2012-10-02 
5 2012-10-02 
5 2012-10-02 
0.01 2012-09-28 
0.01 2012-09-28 
0.1 2012-09-28 
30 2012-10-01 
1 2012-10-01 
1 2012-10-01 

0.03 2012-10-04 
0.05 2012-10-05 
0.03 2012-10-04 
0.01 2012-10-04 
0.002 2012-10-05 
0.002 2012-10-04 

ANALYZED 
TIME 

15:41 :18 
12:45:00 
15:41 :18 
15:41 :18 
15:41:18 
09:05:00 
09:05:00 
09:05:00 
08:09:00 
08:09:00 
08:10:00 
13:45:00 
23:01 :00 
23:01:00 

17:00:00 
16:03:00 
17:00:00 
17:00:00 
16:03:00 
17:00:00 

'\ "-. \..., Q\"""'\.. ~ ~, '" -- .... 

L.\h SuTlC'r .... isur J 

Domenic Ibanez 
Lab Supervisor 

f (435)-e53-2436 www.sgs.comlminerals 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
CM 
CM 
CM 
AL 
CM 
CM 

CM 
CM 
CM 
CM 
CM 
CM 

Member 01 the SGS Group (Socll:te Ge""rale de Surveillance) 

This documont i$ issuod by file Company undor Ns Gonoral Condifions of SONiee a"""ssible at I7ttp:IAYww.SI}S.comIIerms_and_condJt(ons.hfm. Attention is drawn /0 tn. limitatfon of UablNly, 
Indemn/lJcal10n and jurisdiction issue delined therein. 

Any holdor of tni$ document is advised that information contained hereon reflects the Company's tfndings at the time of its intervention only and Within tho limits of C/ionl's instructions. If any. Tho 
company's solo I&sponsibUity is /0 Us Client and It!ls document does not exonerate pat1Ios to • transactfon from exercising aN their righ15 and obligations under the transaclion documents. Any 
unauthorized al/oration, forgery or falsification ofth. oontent or appearance of this documont is unlawful and offend"", may be ptUSBCUted /o·fIIe ful/es/ oxtent of tn. law 



Analysis Report 

October 10,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 

Potassium, K - Dissolved 
Sodium, Na - Dissolved 

Deer Creek Mine 
Sep 27,2012 
Sep 27,2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1215662-003 

RESULT UNIT METHOD 

10.10 mg/L EPA 200.7 
88.22 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1512 
1040 
11th West #1 Seal 
4 
6.9 pH units 
15.5 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-10-04 
0.09 2012-10-04 

Domenic Ibanez 
Lab Supervisor 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

17:00:00 CM 
17:00:00 CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (SOcI1!t6 G6n<1rale de Surveillance) 

This document /$ Issued by the Company under its General Conditions of Service accessible at hlfp:lMww.sgs.oom,fenn,,-and_oondifio.,s.hIm. Attention Is _ to the Kmltation of a.b;;iIy. 
Indemnification and JurlsdlctJon Issues defined therein. 

Any holder of this documant is adv/sad that in/bmlation oontai;oed hereon tef/er;ts the Company's Rndings at the time of its intervention only and within the Hmits of CUen,'. Instruction.. If any. The 
Company's solo responsibility is to its CUen' and this document doe. not o.onotato panie. to a transaction Itllm exen:ising aD their I1g/!ts and obllgattons undor the transaction documents. Any 
unauthorized alteratiOn, ~ ()( falsilfcetion of the content or _arance of this document is unJlIWfui and oll'endero may be prosecuted to the fUllest ex1enl of the law 



October 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 27,2012 
Sep 27,2012 
WATER 

Analysis Report 

Sample I D By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1215662-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 370 mg/l SM2340-8 
Acidity 15 mg/l Dl067 
Anions 10.60 meq/l SM1030E 
Balance 0.29 % SM1030E 
Cations 10.66 meq/l SM1030E 
Alkalinity, mg CaC03IL (pH 4.5) 370 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 370 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
pH 7.52 s. u. SM4500-H 
pH Temperature 15.10 DC SM4500-H 
Conductivity 961 jJmhos/cm SM2510 
Total Dissolved Solids 574 mg/L SM2540-C 
Chloride, CI 12 mg/l EPA 300.0 
Sulfate, S04 138 mg/l EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 70.73 mg/L EPA 200.7 
Iron, Fe - Total 3.47 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 46.84 mg/L EPA 200.7 
Manganese, Mn - Total 0.028 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.025 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1512 
1115 
17W#2 Seal 
4 
7.53 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-10-09 
5 2012-10-02 
0 2012-10-09 
-10 2012-10-09 
0 2012-10-09 
5 2012-10-02 
5 2012-10-02 
5 2012-10-02 
0.01 2012-09-28 
0.01 2012-09-28 
0.1 2012-09-28 
30 2012-10-01 
1 2012-10-01 
1 2012-10-01 

0.03 2012-10-04 
0.05 2012-10-05 
0.03 2012-10-04 
0.01 2012-10-04 
0.002 2012-10-05 
0.002 2012-10-04 

Page 1 of2 

ANALYZED 
TIME ANALY&T 

15:41:18 Al 
12:45:00 Al 
15:41:18 Al 
15:41:18 Al 
15:41 :18 AL 
09:05:00 AL 
09:05:00 Al 
09:05:00 AL 
08:11:00 CM 
08:11 :00 CM 
08:10:00 CM 
13:45:00 Al 
23:01:00 CM 
23:01 :00 CM 

17:00:00 CM 
16:03:00 CM 
17:00:00 CM 
17:00:00 CM 
16:03:00 CM 
17:00:00 CM 

~\G\~~- ~-t-_\ > .... 
La .... Supervisor' 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of tho SGS Group (Socl'" G4n4ralo de Surveillance) 

This document ;s issued by the Company under Its General Conditions of SeNlce accessible at http:IAvww.sgs.comAerms_snd_condition3. htm. Attention is drawn to the Umftation of liability, 
inrlt>mni/ic&Hon and jurisdiction issues defined tIlereln. 

Any holder 01 this document is advisecl that ;nfotmaUon contained hereon reflects the Company's findings at the time of its Intervention only and within the Hmits of Client's Instructions, If any. The 
COmpany's sole responsibility Is to n. CHent end this document does not exonerate peJties to a nnsaction from oxerr:/sing aN their rlghr:s and obligations under the transaction cIocum.nr:s. Any 
unauthorized alt6ration, forgery or falsification of the content or appearance of this document Is unlawfUl end offenders may be prosecuted to the fufI6st extent of Ihe ItIW 



Analysis Report 

October 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

AnN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Sep27, 2012 
Sep 27,2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1215662-004 

TESTS 
METALS BY lep (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.55 mg/l 
68.60 mg/l 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 
1512 
1115 
17W #2 Seal 
4 
7.53 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-10-04 
0.09 2012-10-04 

ANALYZED 
TIME 

17:00:00 
17:00:00 

" '"-_ r, \ ~, 
\ ~G\"'"'" 1-~~ .... 
Lo~ Sllocrvisol' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member 01 the SGS Group (Soci6to Gonerale de Surveillance) 

Th/$ document is issued by Ihe Company under Its General Conditions of SONlee BCC9$slblo at hlfp:llwww.sgs.comAerms_ancLcondillons./JIm. Attention is drawn to the Omllation of UabJIJty, 
indemnification and jurisdiction issues defined therein. 

Any holder of this documant is _ised that information contatned heraDn re/!ects the COmpany's Wndings al /he Nme of Its intervenNon only and within /he limits of CUent'll instruction., If any. The 
Company's sole responsibility /$ to Its CHenI and this document do.. not exone,.te partie. to • transection ttom exorcising aD their fights and obligations under the transactton documen"'. Any 
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October 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 27, 2012 
Sep 27,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1215662·005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/l 349 mg/l SM2340-B 
Acidity 13 rng/l 01067 
Anions 12.37 meq/l SM1030E 
Balance 0.03 % SM1030E 
Cations 12.37 meq/l SM1030E 
Alkalinity, mg caC03/l (pH 4.5) 412 mg/l SM2320-B 
Bicarbonate Alkalinity as CaC03 412 mg/l SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/l SM2320-B 
pH 7.60 s. u. SM4500-H 
pH Temperature 15.20 ·C SM4500-H 
Conductivity 1120 iJmhos/cm SM2510 
Total Dissolved Solids 693 mg/l SM2540-C 
Chloride, CI 7 mg/l EPA 300.0 
Sulfate, S04 189 rng/l EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 67.45 rng/l EPA 200.7 
Iron, Fe - Total <0.05 mgll EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/l EPA 200.7 
Magnesium, Mg - Dissolved 43.94 mg/l EPA 200.7 
Manganese, Mn - Total <0.002 mg/l EPA 200.7 
Manganese, Mn - Dissolved <0.002 mg/l EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1512 
1135 
10N XC-5 Borehole 
4 
7.5 pH units 
11 .9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2012-10'{)9 15:41 :18 
5 2012-10'{)2 12:45:00 
0 20 12-1 0'{)9 15:41 :18 
-10 2012-10'{)9 15:41 :18 
0 2012-10-09 15:41 :18 
5 2012-10-02 09:05:00 
5 2012-10-02 09:05:00 
5 2012-10-02 09:05:00 
0.01 2012-09-28 08:13:00 
0.01 2012'{)9-28 08:13:00 
0.1 2012-09-28 08:10:00 
30 2012-10-01 13:45:00 
1 2012-10'{)1 23:01 :00 
1 2012-10'{)1 23:01:00 

0.03 2012-10-04 17:00:00 
0.05 2012-10-05 16:03:00 
0.03 2012-10-04 17:00:00 
0.01 2012-10-04 17:00:00 
0.002 2012-10-05 16:03:00 
0.002 2012-10'{)4 17:00:00 
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Lab Supervisor 
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Al 
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Member of the SGS Group (Sacii!ttl Gtln6rale de Surveillance) 

ThIs document is Issued by the COtnpeny under Us General Conditions of SetVlce 8CC8Sslbie at http://www.sgs.comAerms_and_tondi::ons.htm. Anention is drawn ID the Umffalion of HabHity. 
Indemnification and Jurisdiction issues defined therein. 

Any holder of this document is acMsed that infomlB/lon contained her80n I8Rects the COmplJlly's nnding& at the «me of Ns Interventton or./y and within the limits of CUent'" instructions. «any. The 
Company's sote f88(JOIIS,bi/ity is ID its CUent and this document does not exonerate parties ID a lrans.ction from exorcising aU their ri~h" lIIJd obIlgattons under the transaction documents. Any 
unauthorized alteration. forgary or falsmca«on of the content or IIPP"""'nce ofthis document is unlawful and ofl'enders may be prosecuted ID the fUllest extent of the law 



Analysis Report 

October 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Sep27,2012 
Sep27,2012 

WATER 

Dissolved Metals Filtered at Lab 

Sample I D By: 

Sample Taken By: 

Time Received: 

Time Sampled: 

Location: 

Mine: 

Field - pH: 

Field - Temperature: 

SGS Minerals Sample 10: 782-1215662-005 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

10.67 mg/L 
117.71 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 

VBJ 

1512 

1135 

10N XC-5 Borehole 

4 
7.5 pH units 

11 .9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2012-10-04 17:00:00 
0.09 2012-10-04 17:00:00 
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Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (43S)-€S3-2436 www.sgs.comlminerals 

Member 01 the SGS Group (SOciiJI,; G6n6ral. d. Surveillance) 

This document is Issued by the Company under its General Conditions of Service occoslllbl. .t ht/p:/Mww.sg •. comAerm._anrl_oondInc .... hlm. Allention Is draM! to the UmllBnon 01 Oablllly. 
fndemnltJcat/on and jurisdiction issues defined therein. 

Any holder of this document is artv/sarl /hat Information conlBlned hereon teflecis /he Company's findinQs III tho Ume 01 its In_on only anrl wIth:n the limits 01 CHenl's inslructlons, il any. The 
Company's 5010 re<sponsibility is to its COont and this ,*","monl do.. not OXOrJera/e pattie. to • lran.aalon from exercising aN their lights and obligations under the transaction ctocumonls. Any 
unauthorized alteranon, forgery or falllIncation oftha content or appearance olthis docum.nt Is unl.wful and ol/ende,. may be prosecuted to /he fullest extent olthe law 



November 20,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Oct 26, 2012 
Oct 26, 2012 
WATER 

Analysis Report 

Sample I D By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1216147·001 

lliI§ RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 300 mglL SM2340·B 
Acidity 12 mglL Dl067 
Anions 9.99 meqlL SM1030E 
Balance 0.88 % SM1030E 
Cations 10.17 meq/L SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 451 mg/L SM2320-B 
Bicarbonate AlkaHnity as CaC03 451 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mglL SM2320-B 
pH 7.53 s. u. SM4500-H 
pH Temperature 16.60 ·C SM4500-H 
Conductivity 902 jJmhos/cm SM2510 
Total Dissolved Solids 535 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 37 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 77.41 mglL EPA 200.7 
Iron, Fe - Total 0.57 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 25.95 mg/L EPA 200.7 
Manganese, Mn - Total 0.071 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.056 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1312 
1025 
11th West #1 Seal 
4 
7.57 pH units 
15.8 DEG. C 

REPORTING 

YMI! DATE 

1 2012-11-19 
5 2012-11-02 
0 2012-11-19 
-10 2012-11-19 
0 2012-11-19 
5 2012-10-29 
5 2012-10-29 
5 2012-10-29 
0.01 2012-10-26 
0.Q1 2012-10-26 
0.1 2012-10-26 
30 2012-11-01 
1 2012-11-01 
1 2012-11-01 

0.03 2012-11-06 
0.05 2012-11-15 
0.03 2012-11-06 
0.01 2012-11-06 
0.002 2012-11-15 
0.002 2012-11-06 

Page 1 of2 

ANALYZED 
TIME ANALY&T 

13:33:05 DI 
11:35:00 AL 
13:33:05 AL 
13:33:05 AL 
13:33:05 AL 
09:30:00 CM 
09:30:00 CM 
09:30:00 CM 
15:12:00 CM 
15:12:00 CM 
15:10:00 CM 
13:40:00 CM 
13:49:00 CM 
13:49:00 CM 

17:25:00 DI 
15:49:00 DI 
17:25:00 DI 
17:25:00 DI 
15:49:00 DI 
17:25:00 DI 

~~G'~~- ~t, 
La .... SUl')crvi.suI· 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road HUntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (SDcll!le Gi!nilrale de Su"""lIonce) 

TIlls document is issued by tho Company under its General Condftions of Sorvi"" acce:s>:tb/e at htlp:llwwN.sgs.comAerms_and_cona,tions.h/m. Attention I. drawn to fhfI Ifmitafion of Hobilily, 
IndemnlWcatJon and JurIscIictIon issues rIoliner1 /he""n. 

My _ 0' this document is arMsed that /nfonnstion oo.1iainad hareon rellects the Company's finding' .t the time of Its InletventiOn only and within the limits of Client's instrllG1tons. If any. TIre 
Company'. sale re.ponsibility is to its CYent and _ document does not exonerate patties to a transaction It'om exercising all their rightls and obllgattons under the transaction docu_. Any 
unauthorlzad alteration, forgery or 'a/.mc&tion of the content or appear&nce of this document i. un/awful and offenders may be prosecuted to the fu/lest extent of the law 



Analysis Report 

November 20, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Oct 26, 2012 
Oct 26, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216147-001 

TESTS 
METALS BY lep (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

10.13 mg/L 
89.97 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 
1312 
1025 
11th West #1 Seal 
4 
7.57 pH units 
15.8 DEG. C 

REPORTING 
UMIT DATE 

0.14 2012-11-06 
0.09 2012-11-06 

Page 2 of2 

ANALVZED 
TIME ANALYST 

17:25:00 01 
17:25:00 01 

':~(I\~~ ~--- <. 

Lob supervisur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435~53-2436 www.sgs.comImlnerals 

Membe, of the SGS Group (SoelM6 06116'01. de Surveillance) 

This document Is Issued by /fie Company undar its G"""",' Conditions or Setvioe """,,&Sible at htlp:lIwww.$g8.<XItIIAerrn&_amUlOnd1tfons.hIm. AttenIion Is dralWl /0 /fie _ or Nability, 
/ndCmni/icalion and jurislflClion issues dsfiMd /herein. 

Any holder of this document I. advised tlra/ infOrmation contained /J6reon ,..1IecIs tire Company's findings at /fie time of Its inleJventlon only and witlrin tire limits of CHent's instructions, if any. 111. 
Company's sole responsibility Is /0 Its CHent and /Iris cIoaJnren( does not •• onerate patties /0 • trensllClion from e •• 1Cfs1ng aN ttreir rights and obIIga/iofIs under tire ITansacIJon documonflr. Any 
unaulhOJized e/leratlon, fDrr1ery or fa/si6caUon oftlra conlent or appeamnce of this _ument Is unlflWfuland Dffendem may ba prDIIOCuted /0 tiro fu//e.sf •• lent ofllra law 



November 20,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Oct 26, 2012 
Oct 26,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field· Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216147"()02 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 360 mg/L SM2340-B 
Acidity 13 mg/L Dl067 
Anions 10.29 meq/L SM1030E 
Balance 1.06 % SM1030E 
Cations 10.51 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 359 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 359 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.43 s. u. SM450O-H 
pH Temperature 15.60 DC SM4500-H 
Conductivity 956 ~mhos/cm SM2510 
Total Dissolved Solids 568 mg/L SM2540-C 
Chloride, CI 11 mg/L EPA 300.0 
Sulfate, S04 134 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 70.14 mg/L EPA 200.7 
Iron, Fe - Total 2.86 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 44.87 mg/L EPA 200.7 
Manganese, Mn - Total 0.027 mglL EPA 200.7 
Manganese, Mn - Dissolved 0.023 mglL EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of2 

PacifiCorp 
VBJ 
1312 
1055 
17W#2Seal 
4 
7.36 pH units 
13.1 DEG. C 

REPORTING 
LIMIT DATE 

2012-11-19 
5 2012-11-02 
0 2012-11-19 
-10 2012-11-19 
0 2012-11-19 
5 2012-10-29 
5 2012-10-29 
5 2012-10-29 
0.01 2012-10-26 
0.01 2012-10-26 
0.1 2012-10-26 
30 2012-11-01 
1 2012-11-01 
1 2012-11-01 

0.03 2012-11-06 
0.05 2012-11-15 
0.03 2012-11-06 
0.01 2012-11-06 
0.002 2012-11-15 
0.002 2012-11-06 

ANALVZED 
TIME 

13:33:05 
11:35:00 
13:33:05 
13:33:05 
13:33:05 
09:30:00 
09:30:00 
09:30:00 
15:14:00 
15:14:00 
15:10:00 
13:40:00 
13:49:00 
13:49:00 

17:25:00 
15:49:00 
17:25:00 
17:25:00 
15:49:00 
17:25:00 

" "-\, ~ U'.,""-. ~.t-~"" 
I .ab Supervisor' 

Domenic Ibanez 
Lab Supervisor 

f (435)-853-2438 www.sgs.comlminerals 

ANALYST 

DI 
AL 
AL 
AL 
AL 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 

DI 
DI 
DI 
DI 
01 
01 

Member of th. 5GS Group (SocI6!6 GAne,ale d. SurveUlal1Ce) 

ThIs _on! 18 Issued by "'" Company under iIs GMlenJi Conditions or Service accessible lit hltp:/Iwww·Bfls.oomAerrns_and_ooncIiIions.hlm.Atten«onl.dtawntoth.Umitation of OltbOlIy. 
indemnilfcatlon and Jurisdiction Issu •• defined thereIn. 

Any _ of tills document Is _d that infotmation containad hereon roneom tile Company's findings at th. t'me of its Intervention only and within the limits of Client's Instructions. if eny. Tho 
Company's sol. rosponsibiDly i. to iIs COent and this document does not exonera,., parties to a tnJnsactlon Ii'Dm exerasing aH their rights end obIIgaItons UJKtet the tnJnsaction documents. Any _ad oIhHaIion. forgery 0( falSIfication of tile content Of sppearance of this rJocument I. unlawM and _ may be prosecuted to tile flllI&st eldent oflhe lew 



Analysis Report 

November 20, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Oct 26, 2012 
Oct 26, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216147 -002 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.51 mg/l 
69.59 mg/l 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 
1312 
1055 
17 W#2 Seal 
4 
7.36 pH units 
13.1 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-11-06 
0.09 2012-11-06 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

17:25:00 DI 
17:25:00 DI 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/mlnerals 

Member or the SGS Group (Soci6te ~n6rare de SU!Verrlance) 

T/JI$ document 1$ Issuect by lire Company uncter ns General Conclilions of Service accessible at http://wWW.sgs.con>f8rms_8nd_concli1ionS.htm. AttenIIon Is drfIWfJ to th& HmitaIJon of HabHIty, 

Indemnitication and juriscliclion issUf/$ defined lIr""'in. 

Any hokler of this <Iocument i. _ct that Intormalfon contalnect hereon re~.cts th& Company's tinrlings at me Um. of its intervention only and within th& limns of Client's InstructiOllS, if 8/ly. The 
Company's sole IflSIJOrISlbilily is to its Client anrI lIris ctocumont does not exonerate parti.. to a transaction Ii'om exercising aN /heir I1g/ItS and obligations under lire transacllorJ 1focunH)n/S. Any 
U1IJIullrorized~, 1orflOTY or falsification of the content Of appearance ofthi.documonl is unlawful and offenders may b. prosecuted to th& fullest extent of"'" law 



November 20,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Oct 26, 2012 
Oct 26, 2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216147-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 350 mg/l SM234O-B 
Acidity 13 mg/L 01067 
Anions 12.22 meq/l SM1030E 
Balance 1.58 % SM1030E 
Cations 12.61 meqll SM1030E 
Alkalinity, mg CaC03/l (pH 4.5) 403 mgIL SM232O-B 
Bicarbonate Alkalinity as CaC03 403 mg/l SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/l SM2320-B 
pH 7.55 s. u. SM450O-H 
pH Temperature 16.70 DC SM4500-H 
Conductivity 1136 IJmhos/cm SM2510 
Total Dissolved Solids 715 mgll SM2540-C 
Chloride, CI 7 mgIL EPA 300.0 
Sulfate, S04 190 mgIL EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 68.68 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/l EPA 200.7 
Magnesium, Mg - Dissolved 43.26 mg/l EPA 200.7 
Manganese, Mn - Total <0.002 mgIL EPA 200.7 
Manganese, Mn - Dissolved <0.002 mg/l EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1312 
1115 
10 IN XC-5 Borehole 
4 
7.51 pH units 
11 .5 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2012-11 -19 13:33:05 
5 2012-11-02 11:35:00 
0 2012-11-19 13:33:05 
-10 2012-11-19 13:33:05 
0 2012-11-19 13:33:05 
5 2012-10-29 09:30:00 
5 2012-10-29 09:30:00 
5 2012-10-29 09:30:00 
0.01 2012-10-26 15:16:00 
0.01 2012-10-26 15:16:00 
0.1 2012-10-26 15:10:00 
30 2012-11-01 13:40:00 
1 2012-11-01 13:49:00 
1 2012-11-01 13:49:00 

0.03 2012-11-06 17:25:00 
0.05 2012-11-15 15:49:00 
0.03 2012-11-06 17:25:00 
0.01 2012-11-06 17:25:00 
0.002 2012-11-15 15:49:00 
0.002 2012-11-06 17:25:00 

" "-\ \ G\ """'. 
~\" 

l.al", SuocTvisOl' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
Al 
Al 
Al 
Al 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 

01 
01 
01 
01 
01 
01 

SGS North America Inc. 2035 North A:rport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Soci6t6 Go!n6rale de SUrveil.nee) 

ThIs document Is Issued by /he Company .odor its G9I'I8I'8i Conditions 0' Setv/ce accessible at hI/p:IAYww.sgs.OOIJ1Ifem!s.and.oonditions.htm. Attention is eta"" /0 /he IImI/anon 0' liability, 
in_on and jurisdiction i_ dolinecl /herein. 

Any holda, 0' tills document Is arMsod /hat tnfoml8lion OOfIlained hereon ",nem /he Company~ IIndIngs at the time 0' its /nIetvention only and wtthIn /he limits of CHenr. instructions, If any. TIl. 
Company~ sole responsibility Is to U. Client and /hi. document doe. not exonerate parn.. /0 8 transaction from .xetclslng aM /heir tfghts and obligations under /he _ documents. Any 
unauthorized aIIeratJon, fofgefy 01 fa_non 0' the oontent 01 appearance 0/ /his document I. unlawM and offenders may b9 prosecuted /0 /he fuI1est extant 0/ theta", 



Analysis Report 

November 20, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Oct 26, 2012 
Oct 26, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216147-003 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.26 mg/L 
122.73 mglL 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 

1312 
1115 
10 IN XC-5 Borehole 
4 
7.51 pH units 
11.5 DEG. C 

REPORTING ANALYlED 
LIMIT DATE 

0.14 2012-11-06 
0.09 2012-11-06 

Domenic Ibanez 
Lab Supervisor 

TIME 

17:25:00 
17:25:00 

ANALYST 

01 
01 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435)853-2311 f (435)-653-2436 www.sgs.comiminerals 

Momber ollhe SGS Group (_* G'n6rale do SuMiDanee) 

This document Is Issued by the Company under its Gonera/ Conditions of SetVloe acoessib/e .t hltp:llwwN.sgs.comAerms_an'Coonlfllions.hIm. Attention is drawn to the Iim_n of Nab/lily. 
indemnification and jurisdiction issues deffn«J therein. 

Any holder of this document is advised thai Inlbrmatlon oonItIined hereon ro/lecls the Companys findings at the lime 0' Its In_ntton only and within the limits of Client's ;nslructions. if any. Th. 
Company.. sol. responsibiflty is to its CDent IJIId this document does not o.on.,.t. parties to a transaction from oxer<:i$irrg aU their rigllts and obligations uncler the lransaction document.. Any 
unauthoriZed a/IenIIIOn. forgery or fats/lfcat/on of the content or appearance of this document i. unJlIWfuland offendors may be prosacuted to the tullOst extent of 1h.llIw 



December 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Desaiption: 

Deer Creek Mine 
Nov 27, 2012 
Nov 27, 2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample ID: 782-1216627-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 321 mg/L SM2340-B 
Anions 10.26 meq/l SM1030E 
Balance 1.39 % SM1030E 
Cations 10.55 meq/l SM1030E 
Acidity 30 mgll D1067 
Alkalinity, mg CaC03/L (pH 4.5) 463 mgll SM2320-B 
Bicarbonate Alkalinity as CaC03 463 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mgll SM232O-B 
pH 7.20 s. u. SM45oo-H 
pH Temperature 18.50 ·C SM4500-H 
Conductivity 927 ~mhos/cm SM2510 
Total Dissolved Solids 533 mg/L SM2540-C 
Chloride, CI 8 mgll EPA3CO.0 
Sulfate, S04 38 mgll EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 82.04 mg/l EPA 200.7 
Iron, Fe - Total 1.04 mg/l EPA 200.7 
Iron, Fe - Dissolved <0.03 mgll EPA 200.7 
Magnesium, Mg - Dissolved 28.15 mg/L EPA 200.7 
Manganese, Mn - Total 0.090 mg/l EPA 200.7 
Manganese, Mn - Dissolved 0.090 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1414 

1035 
11th West #2 Seal 
4 
7.45 pH units 
15.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-12-07 
0 2012-12-07 
-10 2012-12-07 
0 2012-12-07 
5 2012-12-07 
5 2012-12-05 
5 2012-12-05 
5 2012-12-05 
0.01 2012-11-28 
0.01 2012-11-28 
0.1 2012-11-28 
30 2012-12-03 
1 2012-11-30 
1 2012-11-30 

0.03 2012-11-28 
0.05 2012-12-04 
0.03 2012-11-28 
0.01 2012-11-28 
0.002 2012-12-04 
0.002 2012-11-28 

ANALYZED 
TIME 

13:21 :29 
13:21 :29 
13:21:29 
13:21:29 
09:35:00 
10:05:00 
10:05:00 
10:05:00 
06:56:00 
06:56:00 
07:10:00 
13:50:00 
00:13:00 
00:13:00 

12:54:00 
13:56:00 
12:54:00 
12:54:00 
13:56:00 
12:54:00 

'\G'~~ ~.~~ 
I.ab Supcrvisut' I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
Al 
Al 
Al 
Al 
Al 
Al 
Al 
Al 
Al 
AL 
AL 
AL 

Al 
Al 
Al 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 WWW.sgs.com/minerals 

Member of the SGS Group (Socil:!6 Gen6rale de SUrveillance) 

This document is issued by the company under ita Gonetal COnditions of SIIIVIce lICOSSSIbIe at hItp:/IWww.sgs.c:omAerm"_"nd_condltlons.lJtm. Attention is dnlwn to It>o ""nation of /lability. 
Indemnillca&on end JurlsdJctIon i ...... daRned therein. 

Any holder of this document I. adVIsed thai informsnon conlll/ned hereon rollec:ts the Company's nndlngs 1/1 the nme of ita intervention only end within the limits of CHent's 1,lIIructions, if any. The 
Company's sol. responsibility is to ita Client and Ihhs tIocumant does nol •• onerota perlias to a ITan •• elion Jtom exercWng .U their rights end obIiglJljons untler the transaction documents. Any 
unauthorized _ion, fotgerY 01' fa_ of the conIant 01' appearance of /his document;.. untewflll and offenders may be PfOSecu/ed to /he ful/e/ll extent of the law 



Analysis Report 

December 10,2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Nov 27, 2012 
Nov 27, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field· Temperature: 

SGS Minerals Sample 10: 782-1216627-001 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

10.37 mg/L 
89.16 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 
1414 

1035 
11th West #2 Seal 
4 
7.45 pH units 
15.7 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-11-28 
0.09 2012-11-28 

ANALYZED 

M 

12:54:00 
12:54:00 

~Q\~~' ~~" 
Lah S\lTlcrvist)r I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member oftlle 5GS Group (SOc1et6 Gin".I. d. SUMilance) 

ThIs docUment /$ Issued by the Comp<lny under its General Conditions of Servios ecce.slbfe at http://WWW.sgs.COI7IIfeJms.and.oondif.ons.htm. Attention Is dnlwn to tho limitation or UabUIty, 
Indemnification and jurisdiction (&suas defined_. 

Any holder or ",/$ docuf1lfH7l i. advised "'at infotrllaffon contaifHlll hereon "'_ tho Company'a findings at the lime of its /n1etVentiOn "".'y and within the limits of Cffenr. instructions. ir any. TIle 
Company's sole r88ponllibility is to its Cffent _ this document does not .xOfllll'llie parties to e transaction tom oxott:i5fng aN their rfghts and ob/igalioM under the ITiIn8aC/JOn docUments. Any 
unauft10rfzed a/terati<>n. fOIgery or ratslffcatlon or tho content or eppeerance of this document i. unlewful and oIrenders may be prosecu/fKJ to the fullest 0_ or",. faw 



December 10,2012 

PACIFICORP 
FiElD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 27, 2012 
Nov 27,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216627-002 

TESTS RESULT 00 METHOD 

Hardness, mg equivalent CaC03/L 368 mglL SM2340-B 
Anions 10.76 meqIL SM1030E 
Balance -0.76 % SM1030E 
Cations 10.60 meqlL SM1030E 
Acidity 30 mg/L D1067 
Alkalinity, mg CaC03/L (pH 4.5) 373 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 373 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mglL SM2320-B 
pH 7.26 s. u. SM4500-H 
pH Temperature 18.40 ·C SM4500-H 
Conductivity 953 ~mhos/cm SM2510 
Total Dissolved Solids 583 mglL SM2540-C 
Chloride, CI 12 rnglL EPA 300.0 
Sulfate, S04 142 rnglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 70.35 mg/L EPA 200.7 
Iron, Fe - Total 3.08 mg/L EPA 200.7 
Iron, Fe - Dissolved 0.09 mglL EPA 200.7 
Magnesium, Mg - Dissolved 46.63 mglL EPA 200.7 
Manganese, Mn - Total 0.026 mglL EPA 200.7 
Manganese, Mn - Dissolved 0.026 mglL EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1414 
1105 
17th West #2 Seal 
4 
7.82 pH units 
12.8 DEG. C 

REPORTING 
LIMIT ~ 

1 2012-12-07 
0 2012-12-07 
-10 2012-12-07 
0 2012-12-07 
5 2012-12-07 
5 2012-12-05 
5 2012-12-05 
5 2012-12-05 
0.01 2012-11-28 
0.01 2012-11-28 
0.1 2012-11-28 
30 2012-12-03 
1 2C12-11-30 
1 2012-11-30 

0.03 2012-11-28 
0.05 2012-12-04 
0.03 2012-11-28 
0.01 2012-11-28 
0.002 2012-12-04 
0.002 2012-11-28 

ANALYZED 
TIME 

13:21:29 
13:21:29 
13:21 :29 
13:21 :29 
09:35:00 
10:05:00 
10:05:00 
10:05:00 
06:58:00 
06:58:00 
07:10:00 
13:50:00 
00:13:00 
00:13:00 

12:54:00 
13:56:00 
12:54:00 
12:54:00 
13:56:00 
12:54:00 

\',,-~ 
\'j~- '" 

I.a"" SunervisOl' I 
Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.comlrninerals 

Member of tho SGS Group (SocIO!tt Gtnt,.,. d. SUrwmance) 

ThIs document Is Issued by the Company under Its General ConclltlotJs of S6rVice accessible at hftp:#Nww.sgs.comAerms_liIId_conditions.hlm. A/fention Is dnlwn to the limitation of Oability, 
ind9mnificanon and jurisdiction las ... deffned ther8in. 

Any holder of this document is arMlMJd that infDnnanon contained hereon I&Wects the Compeny's ffndinfl3 at the time of Its intervention only and within tho limits of CHent's Instructions, if any. The 
Companys sal. f8Sponsibility Is to n. Client and IlJis document does not exonerate patti.. to a transactloll from exerr:ising ell IIJejr rights and a/l/lgalfon. under the transaction cIocum.nt& Any 
unauthorized .Itenotlon. Ibtpery or _catlan afthe content or tppea18nce o(thl. cIocument Is unlawful and olfl>ndens may be prosscuted to the fIIJ1est .xtont of the lew 



Analysis Report 

December 10, 2012 

PACIFICORP 
FiElD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Nov 27, 2012 
Nov 27, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample I D By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216627 -002 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.48 mg/L 
68.08 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1414 
1105 
17th West #2 Seal 
4 
7.82 pH units 
12.8 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-11-28 
0.09 2012-11-28 

ANALYZED 
TIME 

12:54:00 
12:54:00 

\\«\-.~ ~~ ": 
l.ub Supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-553-2436 www.sgs.comIminerals 

Member of tho SGS Group <_ G6n6rale de SUNellianee) 

TIll. document I. l ... erJ by the Company under Its General Conc/llfon. of SlWke accessible at 1Ittp:_.sgs."""""""'._and_~.htm. Attention is rJrawn 10 the Nmltalion of UabOity, 
in_on ondjurisrJiction issues defined ttrer8ln. 

Any hoIrJer of this document is a_ that infDmla/fon contained hereon reneas the Company's finding. at the tim. of Its inIorvention o,"lIy end within ttl. limits of Client's in.tructJons, if any. TIre 
Company's sole responsibility Is 10 Its Client and ttlis document does not exonerate patties to a tnlnsactfon Itom exerr:ising all ttl... nghts and obIiglliions unrJer ttle transactiOn documents. Any 
unau/horlzed oftetalfon, foIgery or falsillctJtion of /he content or..""...,ance 01 this ctocument is un/ewfu/ and offenrJero "",y be proaecu/erJ to the ltIf/est extent 01 /he law 



December 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 27, 2012 
Nov 27, 2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216627-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 358 mg/L SM2340-B 
Anions 12.59 meq/L SM1030E 
Balance 0.21 % SM1030E 
Cations 12.65 meqlL SM1030E 
Acidity 20 mg/L D1067 
Alkalinity, mg CaC03/L (pH 4.5) 415 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 415 mg/L SM2320-8 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-8 
pH 7.47 s. u. SM4500-H 
pH Temperature 17.90 ·C SM4500-H 
Conductivity 1128 ,",mhos/em SM2510 
Total Dissolved Solids 692 mg/L SM2540-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 197 mglL EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 68.88 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.25 mg/l EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Manganese, Mn - Dissolved <0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 

1414 
1130 
10 North XC-5 Borehole 
4 
7.93 pH units 
11.9 DEG. C 

REPORTING 
LIMIT 12m. 

1 2012-12-07 
0 2012-12-07 
-10 2012-12-07 
0 2012-12-07 
5 2012-12-07 
5 2012-12-05 
5 2012-12-05 
5 2012-12-05 
0.01 2012-11-28 
0.01 2012-11-28 
0.1 2012-11-28 
30 2012-12-03 
1 2012-11-30 
1 2012-11-30 

0.03 2012-11-28 
0.05 2012-12-04 
0.03 2012-11-28 
0.01 2012-11-28 
0.002 2012-12-04 
0.002 2012-11-28 

ANALYZED 
TIME 

13:21:29 
13:21:29 
13:21:29 
13:21 :29 
09:35:00 
10:05:00 
10:05:00 
10:05:00 
07:00:00 
07:00:00 
07:10:00 
13:50:00 
00:13:00 
00:13:00 

12:54:00 
13:56:00 
12:54:00 
12:54:00 
13:56:00 
12:54:00 

" '---~ ~ 0\""""-- ~~'>, 
I .ub S\locrvisor 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (SDci6t~ G6n6,ale de SurveUIance) 

T1>is document i. issued by the Company under lis GOfIeral Conditions of Setvfce ar:cessJble llt "",,:IMww.5fIS.comAerms_8nd_COIIct/t/ons.htm. Afftmlion is drawn to the Nmitalion of Habili/y, 
indemnification and jurisdiction ;ssues defined therein. 

Any holder of this document is advised that Informatton contained hereon ren.ets the Company's findings at the time of its intervention only and within 1M limits of Client's Ina1ructions. if any. 71Ie 
Company's aoIe responsibiflly is to its CN.n' and this document does no' .xon"",'. pattie& to a transaction trom exercising an their rights and ob1i:gellons under the transaction documants. Any 
unauthotizad alteration. fOrgery or falsinc.Non of the content or appelllllnce of this document is unlawful and 06endera may be pro58CUIed to /tie IIIHt1st extent of the tsw 



Analysis Report 

December 10, 2012 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Nov 27, 2012 
Nov 27,2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216627-003 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

10.71 mg/L 
119.81 mgll 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 

1414 
1130 
10 North XC-5 Borehole 
4 
7.93 pH units 
11.9 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-11-28 
0.09 2012-11-28 

ANALYZED 
TIME 

12:54:00 
12:54:00 

'\~~ »-~" 
l.ub SuncT'\.·isur l 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-e53-2436 www.sgs.comlminerals 

Member of the SGS Group (Soci1:t6 G6nerale de SUrveillance) 

This document is issuoct by tile Company under ;m GenfIRJI Condition. of sennce accessible at hf1p:IIwww.sgs.comAarms_and_condItions.lJIm. Attention is cI1IIwn /0 tIIa /imitation of Nabl1i/y, 
in__ and jurisdiction Issu •• c1e/1ned tllfII8in. 

Any holder of this document is advised that in_on contalnod m.reon re_ ma COmpanys findings st tile time of its intervention only and WIthin tile limits of COent's in:Jtructi0n5, If any. 71Ie 
COmpanys sole respons/blllfy is /0 Its COont anet mls document does not axonerlll& p8fties /0 a InJrrs.ction /rom exetclslng aN meir rights and obligations unc/er tile fnlnsacfi<>n documents. Any 
unauthorized IIfteration, forgery or fa/siliclltion of me oontent or appearance 01 this document is unlawful and offerIc/er$ may ba ~ /0 tile fullest extent of the IIIIW 



January 16, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Dec 17, 2012 
Dec 17, 2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216963-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 304 mg/L SM2340-B 
Anions 10.00 meq/L SM1030E 
Balance 2.03 % SM1030E 
Cations 10.41 meq/L SM1030E 
Acidity 22 mg/L 01067 
Alkalinity, mg CaC03/L (pH 4.5) 448 mg/L SM2320-8 
Bicarbonate Alkalinity as CaC03 448 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.12 s. u. SM4500-H 
pH Temperature 20.30 DC SM4500-H 
Conductivity 930 IJmhos/cm SM2510 
Total Dissolved Solids 504 mglL SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 39 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved n.70 mg/L EPA 200.7 
Iron, Fe - Total 3.96 mg/L EPA 200.7 
Iron, Fe - Dissolved 0.11 mglL EPA 200.7 
Magnesium, Mg - Dissolved 26.64 mg/L EPA 200.7 
Manganese, Mn - Total 0.094 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.094 mglL EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of2 

PacifiCorp 
VBJ 

1454 
1110 
11 th West #2 Seal 
4 
6.98 pH units 
15.5 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-12-28 
0 2012-12-28 
-10 2012-12-28 
0 2012-12-28 
5 2012-12-18 
5 2012-12-18 
5 2012-12-18 
5 2012-12-18 
0.01 2012-12-18 
0.01 2012-12-18 
0.1 2012-12-18 
30 2012-12-18 
1 2012-12-21 
1 2012-12-21 

0.03 2012-12-21 
0.05 2012-12-27 
0.03 2012-12-21 
0.01 2012-12-21 
0.002 2012-12-27 
0.002 2012-12-21 

ANALYZED 
TIME 

11:18:41 
11 :18:41 
11:18:41 
11:18:41 
14:35:00 
15:29:00 
15:29:00 
15:29:00 
07:59:00 
07:59:00 
08:00:00 
11:00:00 
21:18:00 
21:18:00 

17:11 :00 
16:08:00 
17:11:00 
17:11 :00 
16:08:00 
17:11:00 

~\ '--- ~~ \'J~ ~ 
Lab Suocrvisol' I 

Domenic Ibanez 
Lab Supervisor 

f (435)-653-2436 www.sgs.comIminerals 

ANALYST 

Al 
AL 
AL 
AL 
01 
01 
01 
01 
CM 
CM 
CM 
CM 
AL 
AL 

CM 
CM 
CM 
CM 
CM 
CM 

Member olthe 6G6 Group (S0016le Gene",l. de Surveillance) 

T/II$ document Is Issued by ttl. Company under Its General Conditions of S.rvice accessible at http:HNww.sgs.comAerm'Lond_tlOIIdiNon:s.hlm. An&nlion is cInIwn to ftIo Hmitatlon of UabUlty. 
indemnification and jurisdiction issuos _ned ttI.raIn. 

Any holder of ttlis document is advi .. d ftIat infDtmaHon contained hereon re/lects ttle Company's IIndinllS at ftIa 61110 of Its interven60n or.!y and within the limits of C/ient~ instructions. if any. 7lJe 

company'. sole rospons/bUlty is to Its Client and /his document does not exonerate paI1ies to a transaction tom ex.n;/sing aN ttleir rights IIfId ob/igll«ons under ftIe tnJnsactfon c1ocumenls. Any 
unauttlorized atteralion, /bIgery or fBloiHcalion offtla content or appearance ofttlls document is unlawful and offenders may be prosecuted to ftIo fullest extent ofllHllaw 



Analysis Report 

January 16, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Dec 17,2012 
Dec 17,2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216963-003 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

10.95 mg/L 
93.40 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 
1454 
1110 
11 th West #2 Seal 
4 
6.98 pH units 
15.5 DEG. C 

REPORTING 

Y.M!! DATE 

0.14 2012-12-21 
0.09 2012-12-21 

ANALYZED 
TIME 

17:11:00 
17:11 :00 

\~~~~ 
Lab Supervisor' C 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member 01 the 5GS Group (Socie!' Go!n'rale de SUrveillance) 

Thl$ document 1$ issued by the Company under Its Ganeral Conclltfons of 5arv1oo IICCeSsII>Je at hftp:IIwww.sg&.oomAerms_and_conditions.hIm.AIIenIlon Is drawn to the limitation of HabHIty, 
Indemni/fcatiDn and jurisdiction issues defined _In. 

Any /lOIrIar of tills document Is advised IIIst Inlbnnatlon conlained her8Dn reflec13 the Company's 6ndlngs III lIIe lima of /Is Intervention only fIrId within the limits of CUenl's InslTucfions. If any. The 
Company's sole responsibility Is to ils Clienl and tills documenl does no/ aXDnorale pat1/as to a ITansaction from exen;ls}ng aO /heir tfg/!fs and obligations under lhe transacfion documents. Any 
unaulllotfzed _on, forgery or fa/si/fcenon of ilia contenl OIappearanoe of",," document Is unhiwfu/and ._ders may be prosecutec/ to lIIe fullest e)(/9nl of ilia law 



January 16, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Dec 17, 2012 
Dec 17, 2012 

WATER 

Analysis Report 

Sample I D By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216963-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 367 mg/L SM2340-B 
Anions 10.53 meq/L SM1030E 
Balance -0.46 % SM1030E 
Cations 10.44 meq/L SM1030E 
Acidity 61 mg/L 01067 
Alkalinity, mg CaC03IL (pH 4.5) 367 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 367 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mglL SM2320-B 
pH 7.36 s. u. SM45OO-H 
pH Temperature 20.30 ·C SM45OO-H 
Conductivity 962 IJmhos/cm SM2510 
Total Dissolved Solids 548 mg/L SM2540-C 
Chloride, CI 12 mg/L EPA 300.0 
Sulfate, S04 138 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 69.70 mg/L EPA 200.7 
Iron, Fe - Total 3.95 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 46.74 mg/L EPA 200.7 
Manganese, Mn - Total 0.026 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.026 mglL EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1454 
1139 

17 West #2 Seal 
4 
7.27 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-12-28 
0 2012-12-28 
-10 2012-12-28 
0 2012-12-28 
5 2012-12-18 
5 2012-12-18 
5 2012-12-18 
5 2012-12-18 
0.01 2012-12-18 
0.01 2012-12-18 
0.1 2012-12-18 
30 2012-12-18 
1 2012-12-21 
1 2012-12-21 

0.03 2012-12-21 
0.05 2012-12-27 
0.03 2012-12-21 
0.01 2012-12-21 
0.002 2012-12-27 
0.002 2012-12-21 

ANALYZED 
TIME 

11:18:41 
11:18:41 
11:18:41 
11:18:41 
14:35:00 
15:29:00 
15:29:00 
15:29:00 
08:01:00 
08:01:00 
08:00:00 
11:00:00 
21:18:00 
21:18:00 

17:11:00 
16:08:00 
17:11:00 
17:11 :00 
16:08:00 
17:11 :00 

~Gt~~ ~~ 
Lal1 SUllcrvisor ~ 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
01 
01 
01 
01 
CM 
CM 
CM 
CM 
AL 
AL 

CM 
CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 65l-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member olthe 6GS Group (SOci6t~ Gen6rale de Surveillance) 

ThIs document is issued by /I>e Compeny under fts Genoral Conditions of SelVies accellSibl. 0/ htlp:llwww.sgs.com/felms_.nd_oonc1/~ons.htm. Altenlion is drawn /0 tf1e Umilalion of Oabmry, 
IndBmnlllcalion and lurlsrJidion issues defined tf1ereln. 

Any holder of this document Is .cMsocI tIIat In_on contained hereon reReds the Compeny's findings at the «me of Hs Intervention only Md wlltJln tile IImiIs of CHent's instructions. if any. 7h8 
Company's sole responsibility is to its Client and this document doe& not exonerate parties to a tTansactJon ttom exercising all their rf~ts and obligations under the transactton documents. Any 
unauthorized _on, fotgery or falsfficaffon of til. content or appearance of this document is unlewful and Oli'Bndens may be proaecuIod to the fillies( extont of the law 



Analysis Report 

January 16, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Dec 17, 2012 
Dec 17, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1216963-004 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.08 mg/L 
65.02 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 

1454 
1139 
17 West #2 Seal 
4 
7.27 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-12-21 
0.09 2012-12-21 

ANALYZED 
TIME 

17:11:00 
17:11:00 

'\G\'~~ ~ ~~. 
Lab supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member oltha SGS Group (Soci6te G6n6rale de Su ..... llI.nce) 

This document is issued by the Company under its Gen8181 Conditions of Service "c", .. slble at hltp:l1Nww.sgs.comAetms_and_concIItioM.hlm. Altention is drawn to the Umltation of Oablllty. 
Indamnlncation and jurlsdJcIJon issues defined thore/n. 

Any holder of flJis document is advised thlIt infOrmation contained he180lJ ,.nects the Campeny's findings at the time of its illlervenlion only and within the limits of CHenfs instructioM, if ""y. The 
Company's sole respons,bHiIy Is to Ns Client 8/ld this document does not exonerale parties to • /ransactfon WOm exercising aN their lights ""d ob/igBtions under the transaction documents Any 
unauthoriZed alteration, forgery or falsification of the content or appeanillco offlJi. document Is unlawful Bnd offenders mBY be prosecuted to the fullest extent arrha law 



January 16, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Dec 17, 2012 
Dec 17,2012 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1216963-005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 359 mg/L SM2340-B 
Anions 12.82 meq/L SM1030E 
Balance -0.46 % SM1030E 
Cations 12.71 meq/L SM1030E 
Acidity 30 rr¢ 01067 
Alkalinity, mg CaC03/L (pH 4.5) 422 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 422 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.51 s. u. SM4500-H 
pH Temperature 20.30 ·C SM4500-H 
Conductivity 1170 IJmhos/cm SM2510 
Total Dissolved Solids 704 mg/L SM2540-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, 804 202 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 68.71 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.52 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 
Manganese, Mn - Dissolved <0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1454 
1200 
10 North XC-5 Borehole 
4 
7.4 pH units 
11 .9 DEG. C 

REPORTING 
LIMIT DATE 

1 2012-12-28 
0 2012-12-28 
-10 2012-12-28 
0 2012-12-28 
5 2012-12-18 
5 2012-12-18 
5 2012-12-18 
5 2012-12-18 
0.01 2012-12-18 
0.01 2012-12-18 
0.1 2012-12-18 
30 2012-12-18 
1 2012-12-19 
1 2012-12-19 

0.03 2012-12-21 
0.05 2012-12-27 
0.03 2012-12-21 
0.01 2012-12-21 
0.002 2012-12-27 
0.002 2012-12-21 

ANALYZED 
TIME 

11:18:41 
11:18:41 
11:18:41 
11:18:41 
14:35:00 
15:29:00 
15:29:00 
15:29:00 
08:03:00 
08:03:00 
08:00:00 
11:00:00 
21:05:00 
21:05:00 

17:11:00 
16:08:00 
17:11 :00 
17:11:00 
16:08:00 
17:11:00 

'\ "-~ .. ' ..... 0''''''''''- ", 
Lnh Supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
DI 
DI 
DI 
DI 
CM 
CM 
CM 
CM 
AL 
AL 

eM 
CM 
eM 
eM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member Dlthe SGS Group (SDci8t6 G6nnl. d. Surveillance) 

7hI!r document is issued by the Company under Its Gen""'l Conditions of S"",lce occesolble .1 ht/p:IIwww.sg&.comAetms_and_coodilions.hIm.Allention Is <ltBwn to ttl. limitation of 6abili/y, 
/ndemnilic&tion and jurisd/Cllon Issues delined ttle~In, 

Any holder of ttlis do<;umenl is __ that inlbnn&lfon contained hOlllOn ffIfIects tho Company's lindings at ttle Ume of its intervention only and wiltlin ttle limits of cnenl's Instrucf/OnS, If ."y, 7h6 
Company's sol. respcnslbllity is to its Client and ttlis docum.nt rloes not exonorota pam.. to • transaction from e.erolslng an tholr tights ."d obligations under tho transoction documents. Any 
unauttJorlzed alteta6on, forgery or falsification of the content or appe8/8lJCfl of this documenl i. unlllWfui and offenders may be prosecuted to ttJo fullest eJdent of tho law 



Analysis Report 

January 16, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Dec 17, 2012 
Dec 17, 2012 
WATER 

Dissolved Metals Filtered at Lab 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample ID: 782-1216963-005 

TESTS 
METALS BY lep (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

10.47 mg/L 
121.09 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1454 
1200 
10 North XC-5 Borehole 
4 
7.4 pH units 
11 .9 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2012-12-21 
0.09 2012-12-21 

ANALYZED 
TIME 

17:11 :00 
17:11:00 

~\~~ l~ 
I~nb Supervisur 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comIminarals 

Mambar oflha SGS Group (Soci6t6 Gtntrale do Surveillance) 

This document is issued by /he Company under its Gena",1 Conditions of S.,..ioe accessible at http://wNw.sgs.comAerms_and_CDnditionlJ.hIm. Attention is drawn to /he Nmltatlon of NabNlly, 
Indemnification and jurisQic/ion Issues dellned lIIerein. 

Any holder of /his documant is arMsed tfIIlt lnfomIation conIafnad hereon re/lects /he Company's IInrlfngs at the Ume of Its Intetvanllon only and wilhfn /he "mils of CHont... instructions, If any. The 
Company. sole respons/bH1Iy is to iIs Client and /his document doe. not exonanJle pallles to • transaction from exercising aO /IIeir rights end obligeffons under /lie transaction documants. Any 
unou/llorized aI/enItion, forgery or falS/Rca/ion oflllo content or appeorence of lIIis document is unlawful and offenders may be prosecuted to /he fu/fest extent of the low 



February 07, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jan 23,2013 
Jan 23,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 

Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1317507-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 307 mg/L SM234O-B 
Anions 9.92 meq/L SM1030E 
Balance 1.78 % SM1030E 
Cations 10.28 meq/L SM1030E 
Acidity 25 mg/L 01067 
Alkalinity, mg CaC03IL (pH 4.5) 445 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 445 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.24 s. u. SM4500-H 
pH Temperature 21.90 DC SM4500-H 
Conductivity 925 IJmhos/cm SM2510 
Total Dissolved Solids 539 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, 804 38 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 78.16 mg/L EPA 200.7 
Iron, Fe - Total 0.51 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 27.20 mg/L EPA 200.7 
Manganese, Mn - Total 0.082 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1409 
1025 
11 W#2 Seal 
4 
7.12 pH units 
4.3GPM 
16 DEG. C 

REPORTING 
LIMIT DATE 

1 201H)2-07 
0 2013-02-07 
-10 2013-02-07 
0 2013-02-07 
5 2013-01-30 
5 2013-01-30 
5 2013-01-30 
5 2013-01-30 
0.01 2013-01-24 
0.01 2013-01-24 
0.1 2013-01-24 
30 2013-01-29 
1 2013-01-25 
1 2013-01-25 

0.03 2013-02-07 
0.05 2013-01-25 
0.03 2013-02-07 
0.01 2013-02-07 
0.002 2013-01-25 

ANALYZED 
TIME 

15:09:57 
15:09:57 
15:09:57 
15:09:57 
11:00:00 
12:45:00 
12:45:00 
12:45:00 
07:36:00 
07:36:00 
07:40:00 
16:30:00 
14:16:00 
14:16:00 

11:04:00 
11:09:00 
11:04:00 
11:04:00 
11:09:00 

~~~~~, 
Lob Supcrvis()r I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 
01 
CM 
CM 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-e53-2436 WWW.sgs.com/mlnerals 

Member of the SGS Group (Socl616 G6n6rale de Surveillance) 

7lIis docIImeI11 I. Issued by the Comp<IIIY under Its General Condifions of Service acce&Sible st hIIp:IIwwW.sgs. __ .mfCcondIlfc • .lS.hbn. Aftenlion Is etawn fa the _ 0' ullbnity. 
inc/etnni/fcalion and Jurisdiction _ defined """"in. 

Any holder of IIJI. document Is advfSBd mat infOrmatIon contained h8l6Oll "'"_ me Company's nndings BI m. lime of Its InIetvention oofy and wiIIJIn the limits 0' ClIent'S instructions. if .."y. TIle 
Company's sole f8SPOIISibifily Is fa U. Client and t/ri$ documonl doe. not exonerate p8ffies fa • lran.actlon ...... exon:lsfng aN melr rig."" and obJigatlons under the _ doctnnonIs. Any 
unauthotfzed alteration. fbrg&ry or fafs/1Ic&Iion ofth. 0I>fIt8IJt or appearance of Ihi.s document Is unlawful and offenders may be pfDS8CIIIad fa me frI//eot extant ~me law 



Analysis Report 

February 07, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

Deer Creek Mine 
Jan 23,2013 
Jan 23,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample ID: 782-1317507-001 

RESULT UNIT 

0.070 rrg/L 
10.11 mg/L 
89.30 mg/L 

Minerals Services Division 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1409 
1025 
11 W#2 Seal 
4 
7.12 pH units 
4.3GPM 
16 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-02-07 
0.14 2013-02-07 
0.09 2013-02-07 

ANALYZED 
TIME 

11:04:00 
11:04:00 
11:04:00 

\'. .. '--- ~t-.. 
\ \ '" 'J~ , ..... 

Lab Supervisor I 
Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member 01 the 5GS Group <Sao*' G6nlr.1e de Su""'~Iance) 

This documenl is I&ued by IIlfI Ccmpany under /Is Genoral COndition. of Service a"""sslble at h1Ip:lNiWW.sgs.llOII>ferms_and_condilloN.htm. _ is dntwn to /hlI Umltation of wbility. 
Indemnification and jurlsdlc/lon Issues _ned /tIerein. 

Any holder of thI. documenl is atMtred that In'''''''a6on conlBlned hereon reflec:ts /tie Companys findings 81 IIlfI time of iIs In/elWntion only and wtlh/n /tie Hmils of Client... Instructions, if .ny. TIl. 
company... sole responsibility is to /Is Client and this document does not exonerate pwt1es to • /Tons.cI/on It'om exercising aD their rIgh/Ir end obligations under IIlfI ITIInsaction documents. Any "",,_ad.-. forgery or __ oflllfl conten/ or appe8f8IIC8 ofltJls document is unlawful and oII'erldeni; may be (ltOS8CUted to IIlfI fullest extent oflllflllNf 



February 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jan 23,2013 
Jan 23,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1317507-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 370 mg/L SM234O-B 
Anions 10.45 meq/L SM1030E 
Balance 1.20 % SM1030E 
Cations 10.71 meqIL SM1030E 
Acidity 17 mgt ... 01067 
Alkalinity, mg CaC03/L (pH 4.5) 368 I1l:I/L SM2320-B 
Bicarbonate AlkaUnity as CaC03 368 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.26 s. u. SM4500-H 
pH Temperature 22.20 °C SM4500-H 
Conductivity 973 (.Jmhos/cm SM2510 
Total Dissolved Solids 568 mg/L SM2540-C 
Chloride, CI 12 11l:I/L EPA 300.0 
Sulfate, S04 133 I1l:I/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 70.71 mg/L EPA 200.7 
Iron, Fe - Total 3.10 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 rngll.. EPA 200.7 
Magnesium, Mg - Dissolved 46.95 mg/L EPA 200.7 
Manganese, Mn - Total 0.025 I1l:I/L EPA 200.7 
Manganese, Mn - Dissolved 0.024 11l:I/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1409 
1055 
17W#2 Seal 
4 
7.38 pH units 
12.9 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-02-07 
0 2013-02-07 
-10 2013-02-07 
0 2013-02-07 
5 2013-01-30 
5 2013-01-30 
5 2013-01-30 
5 2013-01-30 
0.01 2013~1-24 

0.01 2013~1-24 

0.1 2013-01-24 
30 2013-01-29 
1 2013-01-25 
1 2013-01-25 

0.03 2013~2-04 

0.05 2013-01-25 
0.03 2013-02-04 
0.01 2013-02-04 
0.002 2013-01-25 
0.002 2013-02-04 

ANAlYZED 
TIME 

15:09:57 
15:09:57 
15:09:57 
15:09:57 
11:00:00 
12:45:00 
12:45:00 
12:45:00 
07:38:00 
07:38:00 
07:40:00 
16:30:00 
14:16:00 
14:16:00 

14:07:00 
11:09:00 
14:07:00 
14:07:00 
11:09:00 
14:07:00 

\~~~" 
I .ah S\lnC"rvi~or , 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 
01 
CM 
CM 

CM 
CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Membor of the SGS Group (Socllll' G6n6role de SUMliliance) 

TI>is document is iS8lJ8d by ftIe CompMY under I/o GenenJI ConQ;IIans of S61VIce _ble Bt hItp:IMww.sgs.com"erm',-,""LoonditJo!Is.hIm. AIt&nIion is dnIwn to ftIe _ of Nobility. 
in_calfon and J_aton /.s:su •• delinoQ ftlet81n. 

Any hOlder of this documenl Is advised /IJaI information contained henJon ""'ects /he Compeny's Ifndings ., the lime of I/o InlONenlion only and Wllllin /he /iml/o of CNonl's inS/TucllotlS, il any. TIIa 
Comp<J1ly's 1501& ",sponsi/JUily /0 /0 iItr Client and fl>fs docUmenl do.. not exonerate pallias /0 8 transaction from exercising aU tI1eIf r/gt'fs and obJigeIions under ttle _ documen/3. MY 
unaufhorizad _on, /oIr}tKy or falsification of/he content or IIppe8fBIICfI of this docUmenl is unlflWful and ol/endBIs may be prosecuted to /he fuNest elltenl olthe taw 



Analysis Report 

February 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

AnN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jan 23, 2013 
Jan 23,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1317507-002 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.87 mg/l 
69.27 mgll 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1409 
1055 
17W#2 Seal 
4 
7.38 pH units 
12.9 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2013'{)2-04 
0.09 2013-02-04 

ANALVZED 
TIME 

14:07:00 
14:07:00 

'\~~. ~t.~ 
Lnh SUJ")crvisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

lI.ember or tho 5G5 Group (Soo/6I6 General. d. SU!VelUance) 

This document Is issued by the Company under /IS Generll conditions <If ServIce """,,_Ie at hlfp:lfWWW.sgs.ccmAerms.and-,onG'tions.hIm. Alfen/ion Is dtawn to the Hmllalfon <If 'abifity, 
indemni/ica/ion and jurlsdiclion iSSU9S defined theroin. 

Any holdor of Ihhr document Is advieed that inf"Oll7laflon confalned hen>cm retreds lI>e Company's Hndings at the Nme of /IS Inletwn/ion cnly and within the limits of Client's inaIrrJction&, If any. The 
company's sole rasponsiblli/y I. to its CHent end this document does not .. onerate parties /0 • lTBmaction from oxan:ising BII lIIe/r r/gtrts and ob/igatjOlls under the InJnsac/lon ctocum ... ts. Arty 
unauthorized a/tenJJion, forgeIy or fBlsI/IcaIIon of the conIant or appearallOe oflhhr documontls unlawful and otrenders mey be proeecuI9d /0 the fullest _ 01 the law 



February 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTiNGTON UT 84528 

A TIN: Invoice Contact 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jan 23,2013 
Jan 23,2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1317507-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03JL 363 mgJL SM2340-B 
Anions 13.18 meq/L SM1030E 
Balance 0.35 % SM1030E 
Cations 13.27 meqlL SM1030E 
Acidity 16 mgJL 01067 
Alkalinity, rng CaC03/L (pH 4.5) 448 rng/L SM2320-B 
Bicarbonate Alkalinity as CaC03 448 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mgJL SM232O-B 
pH 7.37 s. u. SM4500-H 
pH Temperature 22.00 ·C SM4500-H 
Conductivity 1187 )J mhos/cm SM2510 
Total Dissolved Solids 744 mg/l... SM2540-C 
Chloride, CI 7 mg/l... EPA 300.0 
Sulfate, 804 193 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 70.50 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mglL EPA 200.7 
Magnesium, Mg - Dissolved 45.39 mg/l... EPA 200.7 
Manganese, Mn - Total <0.002 mg/l... EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1409 
1120 
10 N XC-5 Borehole 
4 
7.25 pH units 
64GPM 
11.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2013-02-07 15:09:57 
0 2013-02-07 15:09:57 
-10 2013-02-07 15:09:57 
0 2013-02-07 15:09:57 
5 2013-01-30 11:00:00 
5 2013-01-30 12:45:00 
5 2013-01-30 12:45:00 
5 2013-01-30 12:45:00 
0.01 2013-01-24 07:40:00 
0.01 2013-01-24 07:40:00 
0.1 2013-01-24 07:40:00 
30 2013-01-29 16:30:00 
1 2013-01-25 14:16:00 
1 2013-01-25 14:16:00 

0.03 2013-02-04 14:07:00 
0.05 2013-01-25 11:09:00 
0.03 2013-02-04 14:07:00 
0.01 2013-02-04 14:07:00 
0.002 2013-01-25 11 :09:00 

~ "-~~ \ . ..,0''''''"'-.. ~ . "'-

l.nh Supervisor , 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 
01 
CM 
CM 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of tho SGS Group <_ G6nerale de Su"",UJance) 

ThIs cIocument IS l!!ISued by the Compeny under /Is Ganoral CondItions of Service acce$Slble .t htfp:lMww.sgs.oom.femIs_and_t:anc/ifions.ir.m. Atfention IS <RlMl to /he Hmllalion of UebUify, 
indsmni/icali,n and jurisdiction 1118"'" drtlined themin. 

Any holder of this cfocument i. advised "'at In_on contaimld hereon reneclS ",. Compeny's IIndIngs at /he tima of its Inlatvenfion only and within the limits of ClIent's /nsIrucIions, If any. TIre 
compeny's sole rusponstbili/y is to Its CHent and this document does not eKonerate pstt;es to a transaction fInm exeroIsing 80 "'air righls and obllgallons under "'e InInsaclioll documents. Any 
unaufllot1zBd a/!eratIotJ, Ibr!18fY or fa/sltJca_ offtle content 01 _renee of/lris document Is unJawIUI ancloffendets may b. prosecuIed to the fUHesf extent of /he law 



Analysis Report 

February 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

ATTN: Invoice Contact 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jan 23,2013 
Jan 23, 2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1317507-003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 mg/L 
11.20 mglL 

131.87 mg/L 

Minerals Services DiviSion 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1409 
1120 
10 N XC-5 Borehole 
4 
7.25 pH units 
64GPM 
11.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-02-04 14:07:00 
0.14 2013-02-04 14:07:00 
0.09 2013-02-04 14:07:00 

,,:.~~~ ~,~" 
Lab Supervisor , 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Soci6t6 G6n6rale de Surveillance) 

This document is issued by the Company under 1m General COndilion. of Senlfce ac:t»ssibJe at http://www.sgs.c:omAer77J5_Bnd_ooncIII!DrI •. htm. Alt9ntion i. drawn to the Hmltlllion of HabHiIy, 
Indemni/iCSffon and jurIsd1ctJon issues de/fned therein. 

Any holder of /hi. document is adVf$8d ftJat Information contained _ mn.cts the Company's lindings at the Um. of 1m /nterventlon ooly and wiftJin the limits 0' ClIent.. 1n5tnK:Iions, If any. The 
Company's sole respotJSlbility is to /IB CHent and ftJls document does not exonorate pattie. to a _n Itom oxorc;s/ng aU their riJI/IIS end obliQalfons under the transection documents. Any 
uneuthorized &/t6t8tion, forgery or fa/si/lcstion 0' the content or appearanee of"', doc-Jment Is un/awful and offenders may b. prosecuted to the fullest e.tent o'/tlo/aw 



March 08, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Feb 21,2013 
Feb 21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1317949-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031\.. 309 mg/L SM234O-B 
Anions 10.00 meqIL. SM1030E 
Balance 1.37 % SM1030E 
Cations 10.32 meq/L SM1030E 
Acidity 31 mgl\.. 01067 
Alkalinity, mg CaC03/L (pH 4.5) 452 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 452 mgl\.. SM232O-B 
Carbonate Alkalinity as CaC03 <5 mgl\.. SM232O-B 
pH 7.12s.u. SM45OO-H 
pH Temperature 21.90 ·C SM4500-H 
Conductivity 933 ~mhos/cm SM2510 
Total Dissolved Solids 518 nWL SM2540-C 
Chloride, CI 9 mg/L EPA 300.0 
Sulfate, S04 37 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 78.48 mgl\.. EPA 200.7 
Iron, Fe - Total 2.36 mgl\.. EPA 200.7 
Iron, Fe - Dissolved <0.03 mgl\.. EPA 200.7 
Magnesium, Mg - Dissolved 27.39 mg/L EPA 200.7 
Manganese, Mn - Total 0.092 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1458 
1220 
11th W#2 Seal 
4 
7.45 pH units 
5.1 GPM 
15.9 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-0~ 

0 2013-03-06 
-10 2013-03-06 
0 2013-03-06 
5 2013-03-05 
5 2013-03-06 
5 2013-03-06 
5 2013-03-06 
0.01 2013-02-22 
0.01 2013-02-22 
0.1 2013-02-22 
30 2013-02-26 
1 2013-02-22 
1 2013-02-22 

0.03 2013-02-26 
0.05 2013-03-01 
0.03 2013-02-26 
0.Q1 2013-02-26 
0.002 2013-03-01 

ANALYZED 
TIME 

15:31 :44 
15:31:24 
15:31:24 
15:31:24 
13:45:00 
10:45:00 
10:45:00 
10:45:00 
08:26:00 
08:26:00 
08:25:00 
12:55:00 
15:52:00 
15:52:00 

11:43:00 
10:42:00 
11:43:00 
11:43:00 
10:42:00 

'\~~~~, 
Lab Supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
AL 
AI.. 
AL 
CM 
eM 
CM 
CM 
CM 
CM 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerais 

Memb", of the SGS Group (SCc:iMe G6n6rafo de SU,,",illance) 

Jhjs documenl Is issued by the Company under Its Gonoral conditi0n8 0' SfHVlce aoces&ible at hf1p:IIwwN.sgs.oomAerm._and...conditions.hIm. _ Is dl8wn to tho limitation of NabUfty. 
indemnification SlId jurisdiclion issues deffned /h""'in. 

Any holder of /his documenl Is arJv/$ed thaI infomJa~on contained hereon reneas tile Company's ffnclinga .1 /he Nme of Its Intetvention only end wiIflin ttlo limits of CHont', ins/rUc/Ions, If any. _ 
Company', sole responsibility Is to ils Client and this document does not exonor"" patties to • fnlnsactlon from ex_II .0 thoir tights and obIigaliOtlS under tho transaellon documents. Any 
unauthorized oItetBtion. forJ/e!y or fa/siffcalion of /he content or appearance ofl1lis document is unlawful and oflendens may be prosocutad to the fullest extant of /he IIIW 



Analysis Report 

March 08, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Feb 21,2013 
Date Received: Feb21,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1317949-003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.092 mglL 
10,19 mglL 
89,38 mglL 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 
1458 
1220 
11th W #2 Seal 
4 
7.45 pH units 
5.1 GPM 
15.9 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-02-26 
0,14 2013-02-26 
0,09 2013-02-26 

Domenic Ibanez 
Lab Supervisor 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

11:43:00 eM 
11 :43:00 eM 
11:43:00 eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 www.sgs.comlminerals 

Member 0/ the SGS Group (SocIet6 Giner.,. de SUrveIllance) 

7/IIS document IS Issued by tilt Compeny under ~ GenlHDf ConrJItIons 0/ Servfce accessible at h/tp:/I'NwN.sga.rx>nrAenn._ancI_conclInon$.hlm. Attention Is c/rawn 10 the imitation of HabiliIy, 
Indtunnilicl!ltion and juri5dir:tion ;SSUftS defined thereIn. 

Any holder 0/ tIJIs <Iocument ;s ac/v/sed ttlat infwmation conIBined h"""'" ra"ec:ts /tie Company's l/tIc/ings at /tJ8 6me of ~ intervention only and within /tie limits of COent's InstructJons, If any. The 
Company" sole rasponsi/Ji/ity Is to its COent lJII(/ ItJ/s cIocumont doe. not eKonerate patties to • _section tom exercising aU ItJtir ri!;Irts lJII(/ obligation. under /tie ITInsaclion _.nts. Any 
unauthorized alteration, forgery or fa/SI/icalion o/the oontent or ~ ofltJ/s -.unelllis un/awful and otfondets may b. prosecuted to tho fullest eldent cft/le law 



March 08,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Feb 21,2013 
Feb 21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1317949-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03A.. 371 mg/L SM2340-B 
Anions 10.21 meqIL SM1030E 
Balance 2.21 % SM1030E 
Cations 10.67 meq/l SM1030E 
Acidity 15 mgll D1067 
Alkalinity, mg CaC03/l (pH 4.5) 356 mg/l SM2320-B 
Bicarbonate Alkalinity as CaC03 356 mg/l SM2320-B 
Carbonate Alkalinity as CaC03 <5 mgJl SM2320-B 
pH 7.34 s. u. SM4500-H 
pH Temperature 22.10 ·C SM4500-H 
Conductivity 956 IJmhos/cm SM2510 
Total Dissolved Solids 544 mg/l SM2540-C 
Chloride, CI 12 mgll EPA 300.0 
Sulfate, S04 132 mgJl EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 70.25 mg/l.. EPA 200.7 
Iron, Fe - Total 2.99 mgP~ EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/l EPA 200.7 
MagneSium, Mg - Dissolved 47.58 mg/l EPA 200.7 
Manganese, Mn - Total 0.025 mgll EPA 200.7 
Manganese, Mn - Dissolved 0.025 mgfl.. EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1458 
1150 
17W#2 Seal 
4 
7.81 pH units 
13.0 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-03-06 
0 2013-03-06 
-10 2013-03-06 
0 2013-03-06 
5 2013-03~ 

5 2013-03-06 
5 2013-03-06 
5 2013-03-06 
0.01 2013-02-22 
0.01 2013-02-22 
0.1 2013-02-22 
30 2013-02-26 
1 2013-02-22 
1 2013-02-22 

0.03 2013-02-26 
0.05 2013-03-01 
0.03 2013-02-26 
0.01 2013-02-26 
0.002 2013-03-01 
0.002 2013-02-26 

Page 1 of2 

ANALYZED 
TIME ANALYST 

15:31:44 CM 
15:31:24 CM 
15:31:24 CM 
15:31:24 CM 
13:45:00 CM 
10:45:00 Al 
10:45:00 Al 
10:45:00 Al 
08:24:00 CM 
08:24:00 CM 
08:25:00 CM 
12:55:00 eM 
15:52:00 eM 
15:52:00 CM 

11:43:00 eM 
10:42:00 CM 
11:43:00 eM 
11:43:00 eM 
10:42:00 CM 
11:43:00 CM 

~ "-\ y (J\'N"'\.- ~: 
Lab Supervisor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-e53-243e WWW.sgs.comlminerals 

Member of tho 5GS Group (Sod6tt G<ln6ralo da Surveillance) 

rns document i. /&sued by the Company <TKIer Irs Goneral C4nditions of 8M/Joe _""'Ie at hItp:lNIWW.S!/S.c:omIIetmS_ond_ocndltfons.hfm. AItentIon 15 lira"" to tho limitation of HebRlIy, 
IndemnlncaffOll and jur/sdlcllon issues de/lned _no 

Any holder of 11115 document is edvised th/JI information contained hetBOII renods the Compeny's findings at tile Ume of Irs intflrventlon only end within the limits of Client's instructions, if any. The 
Company's 50/. ,.sponsibiflty Is to Irs Client and this document does not O"""enlte pfllff.s to a trans_ Itom exen:lslng aU their tights and obIigationlr under lIIe /nuISac6on documents. Any 
Ull8uthorizad a/t"",t/ot1, forgeiyOl tfl/5iflcalion attire OOIIIent 01 ~ ofttJis document Is un/1IWfu/ and _ may De PfCS8ClJ/edto the flJlfetitoxtantollho taw 



Analysis Report 

March 08, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Feb 21,2013 
Feb 21, 2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

5G5 Minerals Sample 10: 782-1317949-002 

TESTS 
METALS BY lep (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.53 mg/L 
67.83 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 
1458 
1150 
17W#2 Seal 
4 
7.81 pH units 
13.0 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2013-02-26 
0.09 2013-02-26 

ANALYZED 
TIME 

11:43:00 
11:43:00 

\~~~ ~~, 
Lab Supervi~ol' I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member 01 the SGS G""'I' (Soc*! G6n6rale de 5urveiU8nce) 
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March 08, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Feb 21,2013 
Feb21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1317949-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 372 mglL SM2340-B 
Anions 13.41 meqJL SM1030E 
Balance 0.33 % SM1030E 
Cations 13.50 meqlL SM1030E 
Acidity 17 mg/L 01067 
Alkalinity, mg CaC03/L (pH 4.5) 453 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 453 mg/L SM2320~ 

Carbonate Alkalinity as Cac03 <5 mg/L SM232O~ 

pH 7.39 s. u. SM4500-H 
pH Temperature 22.10 ·C SM4500-H 
Conductivity 1178 ~mhos/cm SM2510 
Total Dissolved Solids 732 mg/L SM2540-C 
Chloride, Ci 8 mg~~ EPA 300.0 
Sulfate, S04 198 mgfL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 72.69 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 46.31 mg~_ EPA 200.7 
Manganese, Mn - Total <0.002 mgfL EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 

1458 
1130 
10N XC-5 Borehole 
4 
7.78 pH units 
60GPM 
12.1 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2013-03-06 15:31:44 
0 2013-03-06 15:31:24 
-10 2013-03-06 15:31:24 
0 2013-03-06 15:31 :24 
5 2013-03-05 13:45:00 
5 2013-03-06 10:45:00 
5 2013-03-06 10:45:00 
5 2013-03-06 10:45:00 
0.01 2013-02-22 08:22:00 
0.01 2013-02-22 08:22:00 
0.1 2013-02-22 08:25:00 
30 2013-02-26 12:55:00 
1 2013-02-22 15:52:00 
1 2013-02-22 15:52:00 

0.03 2013-02-26 11:43:00 
0.05 2013-03-01 10:42:00 
0.03 2013-02-26 11:43:00 
0.01 2013-02-26 11 :43:00 
0.002 2013-03-01 10:42:00 
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Analysis Report 

March 08, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Feb21,2013 
Feb 21,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782·1317949-001 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 mglL 
11.10 mglL 

132.82 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
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PacifiCorp 
VBJ 
1458 
1130 
10N XC-5 Borehole 
4 
7.78 pH units 
60GPM 
12.1 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-02-26 11:43:00 
0.14 2013-02-26 11:43:00 
0.09 2013-02·26 11:43:00 
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April 01, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Mar21,2013 
Mar21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1318386-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 312 mgIL SM2340-B 
Acidity 42 mgll Dl067 
Anions 10.03 meq/L SM1030E 
Balance 2.32 % SM1030E 
Cations 10.51 meqil SM1030E 
Alkalinity, rng CaC03/L (pH 4.5) 449 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 449 rnglL SM2320-B 
Carbonate Alkalinity as CaC03 <5 rng/L SM2320-B 
pH 7.14s. u. SM4500-H 
pH Temperature 17.90 ·C SM4500-H 
Conductivity 928 ~mhos/cm SM2510 
Total Dissolved Solids 536 mg/L SM2540.c 
Chloride, CI 9 mglL EPA 300.0 
Sulfate, S04 39 mgll EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 79.05 mg/L EPA 200.7 
Iron, Fe - Total 1.06 mg/L EPA 200.7 
Iron, Fe - Dissolved 0.11 mglL EPA 200.7 
Magnesium, Mg - Dissolved 27.82 mgll EPA 200.7 
Manganese, Mn - Total 0.093 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1619 
1130 
11TH W#2 SEAL 
4 
6.81 pH units 
5GPM 
15.9 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-03-28 
5 2013-03-27 
0 2013-03-28 
-10 2013-03-28 
0 2013-03-28 
5 2013'{)3-22 
5 2013'{)3-22 
5 2013-03-22 
0.01 2013-03-22 
0.01 2013-03-22 
0.1 2013-03-22 
30 2013-03-25 
1 2013-03-26 
1 2013-03-26 

0.03 2013-03-27 
0.05 2013'{)3-25 
0.03 2013-03-27 
0.01 2013-03-27 
0.002 2013-03-25 

ANALYZED 
TIME 

12:00:00 
13:30:00 
12:00:00 
12:00:00 
12:00:00 
12:39:00 
12:39:00 
12:39:00 
08:39:00 
08:39:00 
08:40:00 
14:25:00 
19:21 :00 
19:21 :00 

15:29:00 
16:31:00 
15:29:00 
15:29:00 
16:31:00 

~ ~ft ~ JCJ\"""'- !Jt.-~ 
1.ab Supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

DI 
CM 
01 
01 
DI 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
eM 
eM 

CM 
CM 
eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2439 www.sgs.comIminerals 

Mambar of !he SGS Group (_1616 GGn6raie de SUrvomance) 

71Iis document Is issued by ftJo Company uncler Its Genfltal Conditions or SONIee aCC88Sible .t hltp:INJww.5f}S.comAerms_and_oondl1ions.hlm. Attention is drawn ID ftJo Nmita/ion of UabiHty, 
Indemnilicatlon and jurisdiction issues dellned therein. 

Any holder or this documenl is acMsed lIlal infonnation conta:ned hereon ntffOGts tile CompanY'S /inc/ings at the lime of Its in_anllon on.'y and within /lie IimiIs or CYen!'s Inslnrctfons, «any. 71Ie 
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Analysis Report 

April 01, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Mar21,2013 
Mar21,2013 
WATER 

Dissolved Metals Filtered at lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1318386-003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.093 mg/L 
10.15 mg/L 
92.23 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 
1619 
1130 
11TH W #2 SEAL 
4 
6.81 pH units 
5GPM 
15.9 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-03-27 
0.14 2013-03-27 
0.09 2013-03-27 

Domenic Ibanez 
Lab Supervisor 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

15:29:00 eM 
15:29:00 eM 
15:29:00 eM 
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Member of the SGS Group (Soci616 _10 de Surwiillnce) 

1I>is document Is Issued by the company under Its General Conditions of SorviCtt accessible at hltp:/IWWW.sgs.ClClIMerms_and_comlilions.htm. Attention Is drawn to the /imi/8fion of OabOity, 
Indemn/llCatfon and jurisdiction Issu .. defined /he"';n. 

Any holder of this documont is stMlI8d that information con/aIned hereon ra_ the Company's findings at /he time of its inhlMlntion only end wiIhIn the //mIlS of CNenr. inatTuction.. if ony. 7he 
Compeny's sole rasponslbU/ly Is to Its CHent _ this document do.. not exonerate partiN to a _ hom o .. roioing 00 thoir rl;;tlts snd obIiga6_ under /he tr""""ctJon document& My 
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April 01, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Mar21,2013 
Mar21,2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Meta!s Filtered at Lab 

SGS Minerals Sample 10: 782-1318386-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 2 mg/L SM2340-B 
Acidity 14 mg/L 01067 
Anions 10.22 meq/L SM1030E 
Balance 2.44 % SM1030E 
Cations 10.74 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 358 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 358 mg/L SM2320-8 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.47 s. u. SM45oo-H 
pH Temperature 17.30 ·C SM4500-H 
Conductivity 944 j.Jmhos/cm SM2510 
Total Dissolved Solids 562 mg/L SM2540-C 
Chloride, CI 13 mg/L EPA 300.0 
Sulfate, S04 130 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 69.82 mg/L EPA 200.7 
Iron, Fe - Total 3.63 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 46.56 mg/L EPA 200.7 
Manganese, Mn - Total 0.035 rng/L EPA 200.7 
Manganese, Mn - Dissolved 0.035 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 

1619 
1150 
17W#2 SEAL 
4 
7.26 pH units 
12.8 DEG. C 

REPORTING 
LIMrr DATE 

2013-03-28 
5 2013-03-27 
0 2013-03-28 
-10 2013-03-28 
0 2013-03-28 
5 2013-03-22 
5 2013-03-22 
5 2013-03-22 
0.01 2013-03-22 
0.01 2013-03-22 
0.1 2013-03-22 
30 2013-03-25 
1 2013-03-26 
1 2013-03-26 

0.03 2013-03-27 
0.05 2013-03-25 
0.03 2013-03-27 
0.01 2013-03-27 
0.002 2013-03-25 
0.002 2013-03-27 

ANALYlED 
TIME 

12:00:00 
13:30:00 
12:00:00 
12:00:00 
12:00:00 
12:39:00 
12:39:00 
12:39:00 
08:41 :00 
08:41:00 
08:40:00 
14:25:00 
19:21 :00 
19:21:00 

15:29:00 
16:31 :00 
15:29:00 
15:29:00 
16:31:00 
15:29:00 
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U/Uluthorized 8It&rvIion, foqjery or fal$llk:tllion ofllle oon/flnI or __ of this docunJent Is IIIIIawfuI and cIfendors moy be ptDSeCU/ed to"", fIIIIe.st extent of l1l& I .... 



Analysis Report 

April 01, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample I D: Deer Creek Mine Sample ID By: 
Date Sampled: Mar21,2013 Sample Taken By: 
Date Received: Mar21,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1318386-004 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 11.59 mg/L EPA 200.7 
Sodium, Na - Dissolved 71.85 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1619 
1150 
17 W#2 SEAL 
4 
7.26 pH units 
12.8 DEG. C 

REPORTING ANALVZED 
LIMIT DATE TIME 

0.14 2013-03-27 15:29:00 
0.09 2013-03-27 15:29:00 
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This document is issued by the Company uncler Its General Contfltion. of SolVi.. tICCOSISible at hltp:/AYww.&gS.comAerm._end_condifjons.hIm. AllenlJon ts drawn to ttle I/mitaIion of IlabDity. 
indemnification and]urlscf1Clion i&sue. defined therein. 

Any hDider of /hi. document is arMoed that information contained hereon reflects /he Company's Iindinf1ll at /he lime of Its InteM/ntion only and within the Nmlts of CNent's Instructtons, if &ny. The 
Company's $Ole responslb/llIy Is to Its CHent and ttlis document <Ices not exonerale partie. to a tnlnsaclion ~m axan:ioing e" their rights and obl4l8nons under the trensaclion documon'" Any 
unau/horlzed a/tenJ1icn, kxgory or falsincalion of /he CClltent or appeatance cftlJis ctocument is unlawful and offendenl may be prosocu/8d to the fUllest eJdent of the law 



April 01, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Mar21,2013 
Mar21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

5G5 Minerals Sample 10: 782-1318386-005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L. 3 mg/L. SM2340-B 
Acidity 15 mg/L. 01067 
Anions 12.88 meq/l SM1030E 
Balance 3.48 % SM1030E 
Cations 13.81 meqIL. SM1030E 
Alkalinity, mg CaC03ll (pH 4.5) 445 mg/L. SM2320-B 
Bicarbonate Alkalinity as CaC03 445 mg/l SM2320-8 
Carbonate Alkalinity as CaC03 <5 mg/l SM2320-B 
pH 7.42 s. u. SM4500-H 
pH Temperature 17.80 DC SM4500-H 
Conductivity 1202 IJmhos/cm SM2510 
Total Dissolved Solids 733 rng/L. SM2540-C 
Chloride, CI 8 mg/l EPA 300.0 
Sulfate, S04 181 mg/l EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 73.80 rng/l EPA 200.7 
Iron, Fe - Total <0.05 mg/l EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/l EPA 200.7 
Magnesium, Mg - Dissolved 46.71 rng/L. EPA 200.7 
Manganese, Mn - Total <0.002 mg/L. EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 

1619 
1225 
10 N XC-5 BOREHOLE 
4 
7.06 pH units 
45.4GPM 
11 .9 DEG. C 

REPORTING 
LIMIT DATE 

2013-03-28 
5 2013-03-27 
0 2013-03-28 
-10 2013-03-28 
0 2013-03-28 
5 2013-03-27 
5 2013-03-27 
5 2013-03-27 
0.01 2013-03-22 
0.01 2013-03-22 
0.1 2013-03-22 
30 2013-03-25 
1 2013-03-25 
1 2013-03-25 

0.03 2013-03-27 
0.05 2013-03-25 
0.03 2013-03-27 
0.01 2013-03-27 
0.002 2013-03-25 

ANALYZED 
TIME 

12:00:00 
13:30:00 
12:00:00 
12:00:00 
12:00:00 
10:45:00 
10:45:00 
10:45:00 
08:43:00 
08:43:00 
08:40:00 
14:25:00 
23:00:00 
23:00:00 

15:29:00 
16:31 :00 
15:29:00 
15:29:00 
16:31:00 
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Company's we ,..spon5illilily Is to its CYenl .nd this cIocument does not exonerate pat1ies /0 a transaction /I'run exetcisillll aU thoir rights and obIIg.atlons under tha transaction rIocum<!nts. Any 
unauthOlizod a/lIHation, foIpery 0/' faJsi6cation of the oontent or .ppe~ "'this docum8nIls unlawful and _ may bt prooOClJ!od to the flJ/fest oxtentofthB , ... 



Analysis Report 

April 01,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Mar 21,2013 
Mar21,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1318386-005 

TESTS 
METALS BY lep (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 mglL 
11.10 mglL 

138.06 mglL 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 

1619 
1225 
10 N XC-5 BOREHOLE 
4 
7.06 pH units 
45.4 GPM 
11.9 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-03-27 
0.14 2013-03-27 
0.09 2013-03-27 

ANALYZED 
TIME 

15:29:00 
15:29:00 
15:29:00 

\~G\~'~"- ~~, 
Lab SUJ")Crvisor 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-231 1 f (435)-653-2436 www.sgs.com/minerals 

Member or III. SGS Group (Soci6t6 Gono,al. de SUMllllonce) 

This document Is issuact by ttle Company under Its Genontl Condition. of Srw/Ce acoesslble at http:IAwiw.SfIII.COI7IIIern!s_ond_condilions.hIm. AttentiOn is drawn /0 ttl. Urnltation of Uabllfly, 
indemnllicstlon and jurisrHction issues defined therein. 

Any holder of ttli. rIocumen/ Is acMsed ttlat intonnanon rxJII/a/ned hereon ,"nects ftIo Company's IIndIngs at ItJe Vme of its interWn/ion only and wfthfn ftIo limits of Client's instructions. if any. The 
Companys .oIe responsrbUi/y is /0 its Client and this rlDcwnent does not exonerate "..me. /0 a transaction from exercising aN ttlaIr rfghts and obligations under ftIo transaction rlDcumanls. Any 
unauthorized alteration. forgery or fa/sincstion of ttle content or appearance ofttlis rIocument is unlawtIJI and offenders may be prosBCUted /0 ftIa fullest eJdt:nt of ItJe taw 



May 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Apr26,2013 
Apr26,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1318907-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03JL 297 mgJL SM2340-B 
Acidity 21 mgJL 01067 
Anions 10.15 meqJL SM1030E 
Balance ~.55 % SM1030E 
Cations 10.04 meq/L SM1030E 
Alkalinity, mg CaC03JL (pH 4.5) 459 mgJL SM2320-B 
Bicarbonate Alkalinity as CaC03 459 mgJL SM232O-B 
Carbonate Alkalinity as CaC03 <5 mgJL SM2320-B 
pH 7.48 s. u. SM4500-H 
pH Temperature 14.30 ·C SM4500-H 
Conductivity 905 jJmhos/cm SM2510 
Total Dissolved Solids 525 mgJL SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 36 mgJL EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 76.05 mgJL EPA 200.7 
Iron, Fe - Total 0.54 mgJL EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/l... EPA 200.7 
Magnesium, Mg - Dissolved 26.12 mg/l... EPA 200.7 
Manganese, Mn - Total 0.078 mgJL EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1459 
1240 
11 W#2 Seal 
4 
7.19 pH units 
5.5GPM 
15.8 DEG. C 

REPORTING 
LIMIT DATE 

1 2013~5-07 

5 2013~5~1 

0 2013-05~7 

-10 2013-05-07 
0 2013-05~7 
5 2013-04-30 
5 2013-04-30 
5 2013-04-30 
0.01 2013~4-26 

0.01 2013~4-26 

0.1 2013~4-26 

30 2013~5-02 

1 2013~5~6 

1 2013-05-06 

0.03 2013-04-30 
0.05 2013-05-02 
0.03 2013-04-30 
0.01 2013-04-30 
0.002 2013~5-02 

Page 1 of2 

ANALYZED 
TIME ANALYST 

09:18:17 AL 
13:45:00 01 
09:18:17 AL 
09:18:17 AL 
09:18:17 AL 
15:29:00 01 
15:29:00 DI 
15:29:00 01 
15:27:00 01 
15:27:00 01 
15:30:00 01 
13:30:00 CM 
19:05:00 AL 
19:05:00 AL 

13:08:00 AL 
12:47:00 AL 
13:08:00 AL 
13:08:00 AL 
12:47:00 AL 

~~~ ~t~ 
LAb Suncrvisor j 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 64526 t (435) 653-2311 f (435)-e53-2436 WWW.sgs.comlminerals 

Member of the SGS Group (Societ6 G6n6ralo de SUrveRlanct) 

This document is issued by the Compeny under its Gan""" CondIIions at serv/oe &CC8Ssib/e at http:IMww.ISfI5.00mAenns_and_condIItons.htm. Alh>nlfon is drawn to /he Umltalfon of UabUily, 
Indemnilic8liot> and jlHfsd/r:iIOn Issues deffned lher8in. 

Any holder at /his document is advised /hat infonnation conhtined hereon ,"Weets the COmpany's /inding. at the «me of i/s Intervelllion only and within the limits at Cuent.. inl!/rllcilons, if any. _ 
Company" sole responsibility is to i/s CHent and /his document does not ... nerata parties to a trans_ /tom •• ero/sillg aN their rir;h/$ end obligations under the franS8cllon documents. Any 
unauthorizad _on, forgeIy or faloibHon 01 the oontent or appe""""'" "'this document Is unlawful and o/landers may be ptDSeCUted to tho full<JS/ extent oIltJe law 



Analysis Report 

May 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Apr26,2013 
Apr26,2013 
WATER 

Dissolved Metals Filtered at lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1318907-003 

TESTS 
METALS BY lep (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.078 mg/L 
9.97 mg/L 

88.40 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 

1459 
1240 
11 W#2 Seal 
4 
7.19 pH units 
5.5GPM 
15.8 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-04-30 
0.14 2013-04-30 
0.09 2013-04-30 

Domenic Ibanez 
lab Supervisor 

P~ge2 of2 

ANALYZED 
TIME ANALYST 

13:08:00 AL 
13:08:00 AL 
13:08:00 AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.comlminerals 

Member oflhe 5GS Group (Soci6te General. d. SlJrleillanco) 

This document Is issued by IfIe Company under its Genetal Conditions of SM/ice accessible .t hltp:hlNww.ISQS.oomAonns_and_condltlons.htm. Attention is drawn IfJ /tie Umltatlon of UabiUty. 
indemniffcation and jurisc/ic:lion iss ... defined /tI8J9in. 

Any holder of this document is edvised IfIet inform.6on contained hereon renects /tie Company. IindInl1$ .t IfIe time of its Intervention only and wIIfIin /tie Hmits of CHent's Inslruc/lons. if any. The 
companys sole f8SPOIISIbHIIy Is IfJ Its CUent and this document do"" not exonerate pmti.. IfJ • tRns.c/Ion /tom exero/slnf/ aN IfIeif rights and obligallons under the tRnsac/lon documents. Any 
un_zed aHero/ion. forgery or _calion of IfIe content or appearance of this <Iocum.ntls untawful and orrendenl may be prosecuted IfJ /tie fullest extent of /tie law 



May 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Apr 26, 2013 
Apr26,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1318907-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 359 mg/L SM2340-B 
Acidity 12 mg/L Dl067 
Anions 10.10 meq/L SM1030E 
Balance 1.22 % SM1030E 
Cations 10.35 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 367 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 367 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.40 s. u. SM4500-H 
pH Temperature 9.20 ·C SM4500-H 
Conductivity 864 ~mhos/cm SM2510 
Total Dissolved Solids 551 mg/L SM2540-C 
Chloride, CI 13 mg/L EPA 300.0 
Sulfate, S04 133 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 68.95 mg/L EPA 200.7 
Iron, Fe - Total 4.02 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.30 mg/L EPA 200.7 
Manganese, Mn - Total 0.025 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.024 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1459 
1020 
17 W#2 Seal 
4 
7.21 pH units 
12.8 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-05-07 
5 2013-05-01 
0 2013-05-07 
-10 2013-05-07 
0 2013-05-07 
5 2013-04-30 
5 2013-04-30 
5 2013-04-30 
0.01 2013-04-26 
0.01 2013-04-26 
0.1 2013-04-26 
30 2013-05-02 
1 2013-04-30 
1 2013-04-30 

0.03 2013-04-30 
0.05 2013-05-02 
0.03 2013-04-30 
0.01 2013-04-30 
0.002 2013-05-02 
0.002 2013-04-30 

Page 1 of2 

ANALYZED 
TIME ANALYST 

09:18:17 AL 
13:45:00 DI 
09:18:17 AL 
09:18:17 AL 
09:18:17 AL 
15:29:00 DI 
15:29:00 DI 
15:29:00 DI 
15:23:00 DI 
15:23:00 DI 
15:30:00 DI 
13:30:00 CM 
20:47:00 AL 
20:47:00 AL 

13:08:00 AL 
12:47:00 AL 
13:08:00 AL 
13:08:00 AL 
12:47:00 AL 
13:08:00 AL 

\\ ~ 
\V"~ ~~ 
l.ab S\lJlCr.·i~or I 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435~53-2436 www.sgs.com/minerals 

Member of the 8GB Group (SOciM6 G6n6rare de SUMlillance) 

7llis document Is issued by the Company UOOM Its General C<Jnditions of SM/Ice acat6sible at hltp:lIwww.sgs.comAe ... IS_and...conditions.hIm. AttentIon Is dlawn /0 the /imitation of Nablllty. 
indemnification and jurisdiction Issues doNned /hol8in. 

Any holcler of this document is arll:J .. d that tnfbmJatIon contained hereon reffects the Compeny"s findings at the time of Rs tntervenlfon only and within the IiIrIRs of CHen". iTlStTUctJon., If any. Tho 
Company's soI<I responsibility is /0 /IS CDent and /his document does not axon"""" parties to a transaction ~m axercWng en their rights and obligations under the franaactJon documents. Any 
unauthorized .tteratlon, fbrJ/0IY or faIsInoatlon of the content or appearance of /IIi. document /$ unl.MIII end olfenc/ets may be prosecuted /0 /he rulillst axtenl of /ho law 



Analysis Report 

May 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample 10 By: 
Date Sampled: Apr26,2013 Sample Taken By: 
Date Received: Apr26,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1318907-001 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 11 .40 mg/L EPA 200.7 
Sodium, Na - Dissolved 66.53 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of 2 

PacifiCorp 
VBJ 
1459 
1020 
17W#2 Seal 
4 
7.21 pH units 
12.8 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2013'{)4-30 13:08:00 
0.09 2013.{)4..3Q 13:08:00 

~~~ jA--~ 
LAb Supervisor j 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2438 www.sgs.comlminerals 

Member of \he SGS Group (Soci6t6 136n6",lo de SUrvemBnce) 

This document is ' .. uod by the Company under its General Conditions of Service accessible at http://www.sgs.oornAerms_and.ooncllllOllS.hlm. AttentiOn I. ctawn to the Hmltatlon of 1iabIfHy. 
Indemnification and Jurtsclfctlon Issues dellnod It>erein. 

Any holder of this document is advised that infbrm.non oontained hereon relfec:ts It>a COmpany's lindings 81 the nme of its Inteivent/On only and wiIIIin the limits of C/iJtJt's 1n5tnIc:fions. If .. y. Tho 
Company's sole responsibOify is to its CIJent and this ctocumant doe. not e.onertJIe patties to a fransaalon /tom exorcising ar their lights and obligation. under the tnmsadion documents. Any 
unauthorized _on. fotgery 0( latsilicatlon 01 the oontent or appearance oIlt>is document /$ unlawful and otrenders mey be pmsecuted to the fulfe.t extent althe law 



May 07, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Apr26,2013 
Apr 26, 2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1318907-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 366 mg/L SM2340-B 
Acidity 26 mg/L 01067 
Anions 13.41 meq/L SM1030E 
Balance -0.01 % SM1030E 
Cations 13.41 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 476 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 476 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
pH 7.46 s. u. SM4500-H 
pH Temperature 14.10 ·C SM4500-H 
Conductivity 1160 ~mhos/cm SM2510 
Total Dissolved Solids 732 mg/L SM2540-C 
Chloride, CI 6 mg/L EPAJOO.O 
Sulfate, S04 179 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 72.10 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.20 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1459 
1052 
10N XC-5 Borehole 
4 
7.27 pH units 
50GPM 
11.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

201~7 09:18:17 
5 2013-05-01 13:45:00 
0 2013-05-07 09:18:17 
-10 2013-05-07 09:18:17 
0 2013-05-07 09:18:17 
5 2013-04-30 15:29:00 
5 2013-04-30 15:29:00 
5 2013-04-30 15:29:00 
0.01 2013-04-26 15:25:00 
0.01 2013-04-26 15:25:00 
0.1 2013-04-26 15:30:00 
30 2013-05-02 13:30:00 
1 2013-04-30 20:47:00 
1 2013-05-06 19:05:00 

0.03 2013-04-30 13:08:00 
0.05 2013-05-02 12:47:00 
0.03 2013-04-30 13:08:00 
0.01 2013-04-30 13:08:00 
0.002 2013-05-02 12:47:00 

"\ ,---~. 
\.J~- ~ 
Lab Suncrvisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
01 
AL 
AL 
AL 
01 
01 
01 
01 
or 
01 
CM 
AL 
AL 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Societ. G6nllrale de Su,,",;llonce) 

This document i. issued by the Company under Its General ContlltJon. of SfNVice accessible at hItp:IIwww.sg&.comAfllms_and...cond!1ioml.htm. Attention is drawn to "," DmItIllion of lability, 
Inclsmnilicalion end jurisdiction issues clsflMd """"tn. 

Any holder of tIW document is advi4ed "'at infOrmation contained heteon ,.fIeets ",. Company's findings at ",. time of Its Intervenlfon only end within the Umills of CUent's insltucllon.. if any. ."", 
Company" sole rosponslbOlty Is to ills CHent and this document does nol exonenJIe parties to a ITansaction from exen:islng aIf their rig."'" and obltga"ons unclsr the franslJct/oI! documents. Any 
unaul1>OIized alteration. forgery or faloilictJlton oftha content or appearance o/thl. document Is unJswfu/ and olrendln mey be prosecuted to I1>a tlJliest extent of I1>alaw 



Analysis Report 

May 07,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Apr26,2013 
Apr 26, 2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample I D By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1318907-002 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 mg/l. 
11.36 mg/l. 

133.43 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1459 
1052 
10N XC-5 Borehole 
4 
7.27 pH units 
50GPM 
11.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-04-30 13:08:00 
0.14 2013-04-30 13:08:00 
0.09 2013-04-30 13:08:00 

~~~~~ 
Lab SUf')crvisul' j 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435)853-2311 f (435)-653-2436 www.8gs.com/minerals 

Member of \he SGS Group (Socil!te Gtn6,al. de Surveillance) 

This documonl is issued by tho Company uncle, its Gon_ CondiIion8 of Service accosQbJe III http:hwww.sgs.CClfrIAenns_Bnd_CtJrlc/i6ons.hIm.AtI8nlion Is drawn to /he Nmnllllon of Hability. 
inclemnlt7catlon and jurisdiction iMues drttfned therein. 

Any holder of /hIS document is acMsed IflBI InfDrmB60n oontalned heneon renec:13 /he cam"""y's IInriings ., /he 8m. of its intetventlon only anct wiIflln tho limits of CHont's /mtnIc:/ions. If any. The 
Company's ao/e responsibility is to its CHonl enct Iflis documenl does not exonerate parties to B trans_ /tom exen;ising aU thoil rights and obllgatfons under /he transat;/fon documents. Any 
unaulf1or1zact _. forgety or ,.,.,nCQ/ion .flfle content or eppeersnc8 of this _onl is unlawful and offencters may be prosecuted to /he IIIl1Gst emnt of /he law 



May 31,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
May21,2013 
May 21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319309-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC0311... 302 mg/L SM2340-B 
Acidity 47 mg/L 01067 
Anions 10.09 meq/L SM1030E 
Balance 1.08 % SM1030E 
Cations 10.31 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 453 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 453 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
pH 7.18 s. u. SM4500-H 
pH Temperature 21 .20 DC SM4500-H 
Conductivity 933 ~mhos/cm SM2510 
Total Dissolved Solids 539 mg/L SM254O-C 
Chloride, CI 9 mg/L EPA 300.0 
Sulfate, S04 38 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 77.52 mg/L EPA 200.7 
Iron, Fe - Total 1.44 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 26.40 mgIL EPA 200.7 
Manganese, Mn - Total 0.093 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1536 
1140 
11THW#2SEAL 
4 
7.04 pH units 
5GPM 
16 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-05-29 
5 2013-05-23 
0 2013-05-29 
-10 2013-05-29 
0 2013-05-29 
5 2013-05-23 
5 2013-05-23 
5 2013-05-23 
0.01 2013-05-22 
0.01 2013-05-22 
0.1 2013-05-22 
30 2013-05-21 
1 2013-05-23 
1 2013-05-23 

0.03 2013-05-22 
0.05 2013-05-22 
0.03 2013-05-22 
0.01 2013-05-22 
0.002 2013-05-22 

ANALYZED 
TIME 

10:49:35 
12:05:00 
10:49:35 
10:49:35 
10:49:35 
08:30:00 
08:30:00 
08:30:00 
07:57:00 
07:57:00 
07:40:00 
15:45:00 
18:53:00 
18:53:00 

12:43:00 
15:54:00 
12:43:00 
12:43:00 
15:54:00 

'\~~~~ 
Lab ~ihlPervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
AL 
CM 
CM 
CM 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
CM 
CM 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Soc~ G6n6ralo de Surveillance) 

This document Is Issued by tho Company under /Is Gene181 COndItion. of SONiaJ accessible at h/Ip://WWW.sgs.""""""""s_and_con_.hlm. Attention I. draM! to the Hmitation of Nobility, 
inclemnillcalfon and jurtsd/ctton i .. _ defined _in. 

Any holder of thI# document Is a<Msad /hat in_on contained hfJRJOlJ "'_ the Company's 6ndings at the lime of lis in_lion only and within the limils of CHent'lS Instructtons, If any. The 
Company'. sole responsibility Is to Its CHent end this document doe. not e.onerate pettie. to a transaction 110m e.oro/slng an their rigIJIs encI obli!/alions UIIder /he InJns8c1ioiJ _ Any 
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Analysis Report 

May 31,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: May 21,2013 Sample Taken By: 
Date Received: May 21,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319309-001 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 0.093 mgll... EPA 200.7 
Potassium, K -Dissolved 10.03 mgll... EPA 200.7 
Sodium, Na - Dissolved 92.37 mglL EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1536 
1140 
11TH W#2 SEAL 
4 
7.04 pH units 
5GPM 
16 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-05-22 
0.14 2013-05-22 
0.09 2013-05-22 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 

M ANALYST 

12:43:00 Al 
12:43:00 Al 
12:43:00 AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comfminerals 

Member oIlhe SGS Group (Soci6t6 04".",10 de SUrveillance) 

1J!is docum8IJ1 I. issued by ",., Company under Its Gen"",1 Conditions of SOfIIfce accessible 8/ hI/p:IIwww.sgs.CIOJ11Aenn&_Bna_conditlons.hIm.Aflenlionlsdntwnto.....Hmltation or Hability. 
Indltmnilicalfon ana /uri5dit:Iion issue& _ned_. 

Any holdff or ItIIs documenl Is adVlsea /hal information contained hertlOtl ,./Iec/& the Companys nndings .1 III. Hmo or its inlolVOllllon only ana WltlJin ",., limits of Client's 1MITuctions. If any. 1J!e 
Company's 0010 responsibility Is to its Clienl and this _enl does not •• on.,.18 petties to • lrilMaclion from e.en;fsfng aU lIIeir r.;Jhts and obligation. under ",., transaction docurr>ents. Any 
unaulllorizea _on. rorg.,y or falsification ofllle con18nl or eppearance of 1111. c/ocument I. unlawfUl ana offendenr may b. prosecuted to the fu//eslexl8nl or/he law 



May 31,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
May 21,2013 
May21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319309-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 344 mg/L SM2340-8 
Acidity 26 mg/L Dl067 
Anions 10.37 meq/L SM1030E 
Balance -1 .02 % SM1030E 
Cations 10.16 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 365 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 365 mg/L SM2320.a 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320.a 
pH 7.34 s. u. SM4500-H 
pH Temperature 21.00 ·C SM4500-H 
Conductivity 944 jJmhos/cm SM2510 
Total Dissolved Solids 557 mg/L SM254O-C 
Chloride, CI 12 mg/L EPA 300.0 
Sulfate, S04 132 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 66.37 mg/L EPA 200.7 
Iron, Fe - Total 3.17 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 43.29 mg/L EPA 200.7 
Manganese, Mn - Total 0.024 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.024 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1536 
1210 
17W#2 SEAL 
4 
7.25 pH units 
12.6 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-05-29 
5 2013-05-23 
0 2013-05-29 
-10 2013-05-29 
0 2013-05-29 
5 2013-05-23 
5 2013-05-23 
5 2013-05-23 
0.01 2013-05-22 
0.01 2013-05-22 
0.1 2013-05-22 
30 2013-05-21 
1 2013-05-23 
1 2013-05-23 

0.03 2013-05-22 
0.05 2013-05-22 
0.03 2013-05-22 
0.01 2013-05-22 
0.002 2013-05-22 
0.002 2013-05-22 

Page 1 of2 

ANALYZED 
TIME ANALYST 

10:49:35 CM 
12:05:00 AL 
10:49:35 CM 
10:49:35 CM 
10:49:35 CM 
08:30:00 AL 
08:30:00 AL 
08:30:00 AL 
07:59:00 AL 
07:59:00 AL 
07:40:00 AL 
15:45:00 AL 
18:53:00 CM 
18:53:00 CM 

12:43:00 AL 
15:54:00 AL 
12:43:00 AL 
12:43:00 AL 
15:54:00 AL 
12:43:00 AL 

'\~,,~ ~~" 
Lab Supervisol' 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 8452a t (435) 653-2311 f (435)-653-2436 www.&gs.comlminerals 

Member 0/ the 5GS Group (Socl6t6 General. de Surveillance) 
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unautflorized alteration. fDrpeIy or _cafton of the conI8nt or appear&IJce oItflis document is un/aWful and offendenl may be prosecuted to the full8st extent of the law 



Analysis Report 

May 31, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: May 21,2013 
Date Received: May 21,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1319309-002 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 11.13 mg/L EPA 200.7 
Sodium, Na - Dissolved 69.08 mg/l EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1536 
1210 
17W#2 SEAL 
4 
7.25 pH units 
12.6 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2013'{)5-22 
0.09 2013'{)5-22 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

12:43:00 AL 
12:43:00 AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-e53-2436 www.sgs.comlmlnerals 

Member of !he 5GS Group (SOCitt6 Gtne,.1e de SunIIIlllance) 

TIrI& doaJmon/ Is !&sued by ",., Company under i/o GelHJl8l Conditions of SOIVi<;e accessible at hItp:ltwww.sg&.ClOI7IAenns_anrUXllldltiOlJ$.hIm. Attention Is rIIiIIm /0 til. lImiIafton of O&blllty. 
Indomnilication end jurist/ic/jon issues d91ined tIIorein. 

Any hoIrklr of tII/:s rtocumonl Is advised _ /nlbrma/lon conlalned hareon ",nec:1lr tfIo Company's /fnrt/ngs BI tfIB 6mo of its /ntetVontIon only anet within tfIB Hmils of CUenl.. inslru<:tJoM. if any. 7he 
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May 31,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
May 21,2013 
May 21,2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample ID: 782-1319309-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 348 mg/L SM2340-B 
Acidity 31 mg/L D1067 
Anions 13.36 meq/L SM1030E 
Balance -1.29 % SM1030E 
Cations 13.02 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 467 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 467 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.37 s. u. SM4500-ti 
pH Temperature 21.10 ·C SM45oo-ti 
Conductivity 1196 jJmhos/cm SM2510 
Total Dissolved Solids 736 mg/L SM254O-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 183 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 69.63 mg/L EPA 200.7 
Iron, Fe - T etal <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 42.33 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 

1536 
1238 
10N XC-5 BOREHOLE 
4 
7.22 pH units 
50GPM 
11.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-05-29 
5 2013-05-23 
0 2013-05-29 
-10 2013-05-29 
0 2013-05-29 
5 2013-05-23 
5 2013-05-23 
5 2013-05-23 
0.01 2013-05-22 
0.01 2013-05-22 
0.1 2013-05-22 
30 2013-05-21 
1 2013-05-23 
1 2013-05-23 

0.03 2013-05-22 
0.05 2013-05-22 
0.03 2013-05-22 
0.01 2013-05-22 
0.002 2013-05-22 

ANALYZED 
TIME 

10:49:35 
12:05:00 
10:49:35 
10:49:35 
10:49:35 
08:30:00 
08:30:00 
08:30:00 
08:01 :00 
08:01 :00 
07:40:00 
15:45:00 
18:53:00 
18:53:00 

12:43:00 
15:54:00 
12:43:00 
12:43:00 
15:54:00 
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Lab Suncrvisor 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
AL 
CM 
CM 
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AL 
AL 
AL 
AL 
AL 
AL 
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CM 
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AL 
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AL 
AL 
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Memb.r 01 til. SGS Group (SOciete G6n6rale de SUrwlliance) 
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Analysis Report 

May 31,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: May21,2013 Sample Taken By: 
Date Received: May 21,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319309-003 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Manganese, Mn - Dissolved <0.002 mgfL EPA 200.7 
Potassium, K - Dissolved 10.85 mg/L EPA 200.7 
Sodium, Na - Dissolved 132.98 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1536 
1238 
10N XC-5 BOREHOLE 
4 
7.22 pH units 
50GPM 
11 .7 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-05-22 12:43:00 
0.14 2013-05-22 12:43:00 
0.09 2013-05-22 12:43:00 

'\G'~~ ~~, 
Lab Supervisor i 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member oflhe 5GS Group (Sod616 G4!n6rale de Surveillance) 

TIlls document Is Issued by t1Je Company under its General COndiIIoM of 5"",ioo accessible at http://owM.sgs.oom/Ierms_and_concIf/lons.hIm. Attention is dnnm /0 tho 1lmit8tion of /iabIfJty, 
int1tmni/fca6on and jurisdiction fssu •• t1ttinecllhemln. 

Any holder of thl3 document 13 advised that In_on conl8ln.d Irer80n relteds /he Company's tindlngs at /he lima of its fnfenlenlion only and within the limits of Client's Instructtons, ff any. 71>e 
company's sol. responsibility Is /0 its Client and this document does not exonorate petties /0 a inJn_ trnm exerdslng an their right. and ob/igaticJM under the __ documents. Any 
unaulhorlzedaltelilnon. /otgfJIyCll' fatstlk:&llonotlhe oontantor appearance oflhis-.mentls un/awfUI and otre.-s may be prosocuted/o /he fuIIosleJdentof/ha/aw 



July 10, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jun 27, 2013 
Jun 27,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319902-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 299 mglL SM2340-B 
Acidity 6 mg/L D1067 
Anions 9.95 meq/L SM1030E 
Balance 0.88 % SM1030E 
Cations 10.13 meqlL SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 450 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 450 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-B 
pH 7.50 SM4500-H 
pH Temperature 20.60 ·C SM4500-H 
Conductivity 911 ~mhos/cm SM2510 
Total Dissolved Solids 506 mg/L SM2540-C 
Chloride, CI 8 mglL EPA 300.0 
Sulfate, S04 35 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 76.55 mglL EPA 200,7 
Iron, Fe - Total 0.78 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium. Mg - Dissolved 26.19 rng/L EPA 200.7 
Manganese. Mn - Total 0,073 mglL EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1510 
1115 
11TH W #2 SEAL 
4 
7.54 pH units 
5GPM 
14.6 DEG. C 

REPORTING 
LIMIT DATE 

1 2013''()7-09 
5 2013..()7-09 
0 2013"()7"()9 
-10 2013..()7"()9 
0 2013"()7"()9 
5 2013-07-01 
5 2013-07-01 
5 2013..()7''()1 
0.Q1 2013"()6-28 
0.01 2013"()6-28 
0.1 2013..()6-28 
30 2013"()7-O2 
1 2013-06-28 
1 2013-06-28 

0,03 2013-07"()8 
0,05 2013"()7"()2 
0.03 2013-07"()8 
0.01 2013-07-08 
0.002 2013..()7"()2 

ANALYZED 
TIME 

15:02:53 
12:30:00 
15:02:53 
15:03:45 
15:03:45 
14:40:00 
14:40:00 
14:40:00 
07:51:00 
07:51:00 
08:00:00 
13:05:00 
23:21:00 
23:21:00 

17:19:00 
17:14:00 
17:19:00 
17:19:00 
17:14:00 

\\~~ }t-~" 
Lab SupervisOr I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comIminerals 

Member of the 5GS Group (Socl6t6 G6n6ra1e do SUMlUlance) 

77>/s document is Issueel by "'" ComPll/lY under its GeneroJ Conditions of sotV#Oe accessible at hltp:IINWW .•. <XlI7>I8rms.an'Lconditions.hIm. Attention Is drawn to ",. Umltalion of UobDity, 
indemnIfication and /II_on issue. defined ""'l8in. 
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Company's sole respDIISIbility /s to Its C/ient and this documonr does not .xonerote parlie. to 8 transaction from ."_11 aD tIleir rlatn and obligations under tile _ dDcumonts. Any 
unautflOrizotJaNeraII<>n. fofgefyor __ of tile _or~ ofthls~/suntaWfIJ/ andofl'8ndetsmoybo prosecutotJto tlle fuJ/e.,.xtenl oflllo law 



Analysis Report 

July 10, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jun 27,2013 
Jun 27,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Samp!ed: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1319902-003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.068 mgll 
9.86 mgll 

89.69 mgll 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1510 
1115 
11TH W #2 SEAL 
4 
7.54 pH units 
5GPM 
14.6 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-07-00 
0.14 2013-07-00 
0.09 2013-07-00 

ANALYZED 
TIME 

17:19:00 
17:19:00 
17:19:00 

'\\ \...... G, ~ . 
.. .... 4'1""""-- rv-- "" 
I.ab Supervisor l 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2438 www.sgs.comIminerals 

Mamber oIthe SGS Group (SocIMt G6n6rala da Surveillanta) 

This documfJrlt is ilSl5ued by tile Company /HIder its Genoral Condition' of SOtVice /lCOOSsibie ;of http://oNww.sgs.corMel77lS_ond_conttitions.hIm. Attention is dnown to "'" HmH_ of HobHiIy. 
Indamnl/icatton and Jurisdiction Issues _ad /herein. 

Any hoIcfo1 of this c/ocument is adIitsod that information contained hereon ,.~acts til. Company's finclings at ",. tlma of its intervention only and witIIin til. limits of CHant's 1nstTuc1ions, if any. The 
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July 10, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jun 27, 2013 
Jun 27,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319902-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 358 mg/L SM234O-B 
Acidity 16 mglL D1067 
Anions 9.97 meqlL SM1030E 
Balance 1.85 % SM1030E 
Ca~ons 10.34 meq/L SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 348 mglL SM2320-B 
Bicarbonate Alkalinity as CaC03 348 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.30 SM450O-H 
pH Temperature 20.60 ·C SM4500-H 
Conductivity 923 ~mhoS/cm SM2510 
Total Dissolved Solids 544 mg/L SM2540-C 
Chloride, CI 12 mgIL EPA 300.0 
Sulfate, S04 128 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 68.67 mg/L EPA 200.7 
Iron, Fe - Total 3.10 mg/L EPA 200.7 
Iron, Fe - Dissolved 0.14 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.27 mg/L EPA 200.7 
Manganese, Mn - Total 0.025 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.025 mgIL EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1510 
1140 
17W#2 SEAL 
4 
7.29 pH units 
10.9 DEG. C 

REPORTING 
LIMIT DATE 

2013'{)7'{)9 
5 2013'{)7.{)9 
0 2013-07-09 
-10 2013-07-09 
0 2013-07-09 
5 2013-07'{)1 
5 2013-07-01 
5 2013-07-01 
0.Q1 2013-06-28 
0.01 2013'{)6-28 
0.1 2013'{)6-28 
30 2013-07-02 
1 2013-06-28 
1 2013-06-28 

0.03 2013-07'{)8 
0.05 2013'{)7 '{)2 
0.03 2013'{)7'{)8 
0.01 2013'{)7 -08 
0.002 20 13'{)7'{)2 
0.002 2013'{)7 -08 

Page 1 of2 

ANALYZED 

!I.M5 ANALYST 

15:02:53 AL 
12:30:00 AL 
15:02:53 AL 
15:03:45 AL 
15:03:45 AL 
14:40:00 AL 
14:40:00 AL 
14:40:00 AL 
07:53:00 AL 
07:53:00 AL 
08:00:00 AL 
13:05:00 AL 
23:21 :00 AL 
23:21:00 AL 

17:19:00 CM 
17:14:00 CM 
17:19:00 CM 
17:19:00 CM 
17:14:00 CM 
17:19:00 CM 

~ "-\'..;~ ~~> 
Lah Supervisor j 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 WWW.sgs.com/minerals 

Member of 111. SGS Group (SOciM. G"o!ra" de SurwUlance) 

1711s document is Issued by ftI& Company undor iIs General COOdIIIons of SaIv/ce acansib/e III hItp:lfwww.sgs.oomII8m1._and_conditions.htm. AItfJntion I. en.... /0 ftI& limitation of lability. 
Indemnillcaffon and Jurisdidlon Issue. deIIned there/no 

Any holder of /his document is advised that /nfbtmallon conlBfnBd hereon '""_ /he Company's /fndings at ttle time of lis intervention only end wIItIIn ftI& HmIts of CNont'8 inlllructions. if .ny. 17Ie 
company'. sole responsibRity /$ /0 its Client and thi. document does not exonerate parties /0 • IrIInsaction 110m exen:ilsing 811 ttlotr rIgtIfS and obligations under !tie tr_ documen/s. Any 
un._ad _ . forgery or feJslflcation of the conIant 01' appearance ofltl/s ctocum.nlis unlawful and offenders may be prosecuted to lIIe rutIos/ emnl of III • law 



Analysis Report 

July 10, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: Jun 27, 2013 Sample Taken By: 
Date Received: Jun 27,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample ID: 782-1319902-004 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 11.23 mg/L EPA 200.7 
Sodium, Na - Dissolved 66.82 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1510 
1140 
17W#2 SEAL 
4 
7.29 pH units 
10.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2013-07-08 17:19:00 
0.09 2013-07-08 17:19:00 

~~"'-~ ~'~ 
Lab Supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435~53-2436 www.sgs.comlminerals 

Member of tho SGS G!oup (SociM6 G6rM1raie do SUMma.ee) 

This document i. issued by /lie Comp8lly under ills General Condilion •• f Service access/bIe at http://Www.lSQS.comAerms_and_cond'tlollS.hIm. Alt8n1ion is cWwn to /lie Hm_ of Nebi/"lly. 
inrJemnlfrcatlon and Jurisdiction issue.s defined therein. 

Any _ of lIIi. document Is _d thI!II inlbnnafion contained hereon re/lects /lie Comp8llYs findings at lIIe «me of ills InteNtnllon only and willlin III. limits of CNent'o /nstrUCtIOns, if any. The 
Company's sole responsibility /s to /to CDent and /llis _ent does not exonerate pettie. to a !ransac:/lOn /rom exercising eU /IIeit :fgh/5 and oIJlIgaIIons uncter /lie lr8~on documen/s. Any 
unaulhorized e/t8,.«on, fotpery or (a/$incatlon dille content or eppeeranCfl oflll/S _umont I. unlawful and offenders mey be prosecuted to IIIe fullest exten! of the law 



July 10, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jun 27,2013 
Jun 27,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1319902-005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 361 mgA.. SM2340-8 
Acidity 13 mg/L 01067 
Anions 13,41 meqlL SM1030E 
Balance -0,98 % SM1030E 
Cations 13,15 meqlL SM1030E 
Alkalinity, mg CaC03/L (pH 4,5) 480 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 480 mglL SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7,32 SM4500-H 
pH Temperature 20,70 ·C SM4500-H 
Conductivity 1168 ~mhosJcm SM2510 
Total Dissolved Solids 729 mg/L SM254O-C 
Chloride, CI 8 rng/L EPA 300,0 
Sulfate, S04 173 mglL EPA 300,0 

METALS BY lep 
Calcium, Ca - Dissolved 72.22 mglL EPA 200.7 
Iron, Fe - Total <0,05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0,03 mgfL. EPA 200.7 
Magnesium, Mg - Dissolved 43,85 mglL EPA 200,7 
Manganese, Mn - Total 0,002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1510 
1205 
10 N XC-5 BOREHOLE 
4 
7.39 pH units 
-43GPM 
10.2 DEG. C 

REPORTING 
LIMIT DATE 

2013-07-09 
5 2013-07-09 
0 2013-07-09 
-10 2013-07-09 
0 2013-07-09 
5 2013-07-01 
5 2013-07-01 
5 2013-07-01 
0,01 2013-06-28 
0,01 2013-06-28 
0,1 2013-06-28 
30 2013-07-02 
1 2013-06-28 
1 2013-06-28 

0,03 2013-07-08 
0,05 2013-07-02 
0,03 2013-07-08 
0.01 2013-07-08 
0,002 2013-07-02 

ANALVZED 
TIME 

15:02:53 
12:30:00 
15:02:53 
15:03:45 
15:03:45 
14:40:00 
14:40:00 
14:40:00 
07:55:00 
07:55:00 
08:00:00 
13:05:00 
23:21:00 
23:21 :00 

17:19:00 
17:14:00 
17:19:00 
17:19:00 
17:14:00 

'\~~ ~~., 
i " 

Lab Suncrvisor 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
M.. 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 www,sgs.comlminerals 

Member of the SGS Group (Soci6t6 G6nmle de SUrwmanca) 

1J!1s document Is issued by "'e Company under Its G_ Condition. 0' SfI/VIOO _e IJI hIIp:/Iwww.sgs.c:omIIemr6_lJIld_conditlcns.lJIm. Attention Is eta"" to /tie llmltalfon 0' Dab;;;ty, 
Indamnificlltion andjurisdlClion Issues <lrmneel"'.rein. 

Any holder 0' this document Is ecMsed tf>a/ infonna/ioJ! contained heRJon _ ItIe Company's findings IJI /tie lime of Its interventfon only and wiIhin /tie HmIts of GHent's tnstructlons, if any. Tho 
Company's sol. l&SpOIISibHlty Is to Its cUent and ItJIs document does not exonerate paI1ies to • I1ansactlon Jtom exercising a/t their rights IJIId obIigaIfons under It!e transaction documents. Any 
unauthorizeel a_on, forgery or faIsi"catlon of /tie content or __ nee oflhis document ~ unlawflll and otrenden may ba prosecu/ed to "'e flJUest .ldent of"'e law 



Analysis Report 

July 10, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jun 27, 2013 
Jun 27,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1319902-005 

TESTS 
METALS BY lep (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.002 rng/l.. 
10.64 rng/L 

130.37 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1510 
1205 
10 N XC-5 BOREHOLE 
4 
7.39 pH units 
-43GPM 
10.2 DEG. C 

REPORTING 

b1Ml! DATE 

0.002 2013'{)7-08 
0.14 20 13'{)7'{)8 
0.09 2013-07-08 

ANALYZED 
TIME 

17:19:00 
17:19:00 
17:19:00 

\~~ ~~,~ 
Lab Supervisor , 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.comlminerals 

Member 0' the 5GS Group (Soci6l~ G6n6nl1e de SUrveillance) 

Tnf.s document Is Issued by me company under its Genn Conditions of SelV/oe accessible .1 h/tp;/Mww.sgs.oorntIerms_antLoonrllt!OII$.IIIm. ,.,_ Is dra.." to /lie nml/afion 0' liability, 
Inriemnilicelion and]uris</ic/ion issues defined lh8l8in. 

Any holder of mls documOllI Is advised /tlQ1 Information contained hereon rener:ts /tle Company's findings 0/ /he Ome of its InteNenllon or.Jy and within III. /imIIs of CUent'. Instructions, if OIly. The 
Company" sole responSIbility is to its CUenl and this documenl does not flJConera/a patties to • transaaton Imm __ II an /tleir rii1hts and obItgallonS unrleT III. _ docum_nts. Any 
urlauIIJorlzed all."""'" ""II"'Y or _on of/tlo COIIIenl or ___ of Ihir doc<nnenI is unIawfIIIand otrenders may be ~ to /he fuJlollleJdent at/tlo laW 



Analysis Report 

August 08,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jul25,2013 
Jul25,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 

Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field -Temperature: 

SGS Minerals Sample 10: 782-1320321-001 

TESTS RESULT 00 METHOD 

Hardness, mg equivalent CaC03/L 306 mg/L SM2340-B 
Acidity 43 mg/L Dl067 
Anions 9.96 meq/L SM1030E 
Balance 1.51 % SM1030E 
Cations 10.26 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 450 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 450 mgIL SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.12 SM4500-H 
pH Temperature 15.70 ·C SM4500-H 
Conductivity 926 ~mhos/cm SM2510 
Total Dissolved Solids JA'd mg/L SM2540-C 
Chloride, CI t; 'l_J< 8 mgll EPA 300.0 
Sulfate, S04 #' 35 mg/L EPA 300.0 

METALS BY lep ~~ -
Calcium, Ca - Dissolved ~~ 78.69 mg/L EPA 200.7 
Iron, Fe - Total 1.76 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 26.64 mg/L EPA 200.7 
Manganese, Mn - Total 0.088 mg/L EPA 200.7 

Minerals Services DiviSion 

Page 1 of2 

PacifiCorp 
VBJ 
1552 
1140 
11W#2 Seal 
4 
6.89 pH units 
5GPM 
15.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-08-08 
5 2013-07-29 
0 2013-08-08 
-10 2013-08-08 
0 2013-08-08 
5 2013-07-31 
5 2013-07-31 
5 2013-07-31 
0.01 2013-07-25 
0.01 2013-07-25 
0.1 2013-07-25 
30 2013-08-01 
1 2013-07-29 
1 2013-07-29 

0.03 2013-07-31 
0.05 2013-08-06 
0.03 2013-07-31 
0.01 2013-07-31 
0.002 2013-08-06 

ANALYZED 
TIME 

09:53:23 
10:45:00 
09:53:23 
09:53:23 
09:53:23 
13:00:00 
13:00:00 
13:00:00 
16:11 :00 
16:11:00 
16:15:00 
14:10:00 
15:20:00 
15:20:00 

13:30:36 
13:54:00 
13:30:36 
13:30:36 
13:54:00 

~. "'- ~ 
, '} (1\""""'. ' ,t. .. ---: > 

Lah SUTlcTvisor j 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
CM 
CM 
CM 
AL 
AL 
CM 
CM 
CM 
CM 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Mombor of 111. SGS GrDUp (Soci6te G60ml. de Survelnance) 

This document Is issued by /he Company under 113 Gon"",1 C<lnditions of Service 1JCCttSSib10 8t hlfp:JlwwN.sgs.comAenns.enrl...txllldilioll&hIm. Attenlfon Is dlawn to tho /imltalfon of liability, 
Indemntncalfon and JlJItsd/cllon Issues doMed therein. 

Any ho/cler of this document Is advised that Information contained hereon ","ecls th. COmpeny's findings at the limo of its fntetvonlion only and within the limils of CHent's in/!l1UctIons, If any. 71Ie 
Company's !SOle responsibi::ty is to /t$ Client and this document does not exonerate parlies to a transaction Ii'om exetcislng aI/ their rights and obligations under the traM8ction documents. Any 
unauli10Jized _on, forgery or _Wca/ton of the content or appearance of /his documont Is unlawful and otr8nden1 may be prosecuted to /ha fullest extent o,the I_ 



Analysis Report 

August 08, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Ju125,2013 
Ju125,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1320321-001 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.088 mg/L 
9.97 mg/L 

89.43 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1552 
1140 
11W#2 Seal 
4 
6.89 pH units 
5GPM 
15.7 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-07-31 
0.14 2013-07-31 
0.09 2013-07-31 

ANALYZED 
TIME 

13:30:36 
13:30:36 
13:30:36 

'\G\~~ ~~"-'. 
Lah Suncrvisur J 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (SocI~. G6n6rare de SurwOronce) 

TIlls rJocument Is issued by "'" Compeny under its Ge""nJI CondiIion. of SeNfce a".,.$SIbI. al hltp:/IWww.5g$."""""'nns_and_oondifions.hIm. Altenlion Is <Ira"" to /flo limitalion of gabOlly, 
;nd9mnification end jurisdicNon issuo$ defined the"';n. 

Any hokler of /his document is advised that infoml.fion cantoined hereon re/lec:ts /he Company's /fnding6 aI /h. limB of Its IntBIVention only and within /he /tmItS of CHent's instructions. If any. TIIa 
Company's sole responsitlilily is to its Client and /tIls docUment doss not exOfl6fllfe parlie. to a transaction from exelCisinli aN /heir rlghlo and obligations under tire lnJMacllon documents. Any 
unautholized llltefation, forgefy or falslncation of the content or appearance of this tIorumont Is unlawful and oll'anders may be PfO'ISCtIIed to "'" fu/fest extent of /he law 



August 08,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jul25,2013 
Jul25,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1320321-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 362 mg/L SM2340-B 
Acidity 25 mglL Dl067 
Anions 10.09 meq/L SM1030E 
Balance 1.37 % SM1030E 
Cations 10.38 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 355 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 355 mg/L SM232O-B 
Carbonate Alkalinity as Cae03 <5 I1lI/l SM232O-B 
pH 7.25 SM4500-H 
pH Temperature 14.20 ·C SM4500-H 
Conductivity 934 IJmhoslcm SM2510 
Total Dissolved Solids 554 mglL SM2540-C 
Chloride, CI 12 mg/L EPA 300.0 
Sulfate, S04 128 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 69.63 mg/l EPA 200.7 
Iron, Fe - Total 9.79 I1lI/L EPA 200.7 
Iron, Fe - Dissolved <0.03 I1lI/l EPA 200.7 
Magnesium, Mg - Dissolved 45.75 mglL EPA 200.7 
Manganese, Mn - Total 0.025 mg/l EPA 200.7 
Manganese, Mn - Dissolved 0.025 mg/l EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1552 
1235 
17W#2 Seal 
4 
7.17 pH units 
12.9 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-08-08 
5 2013-07-29 
0 2013-08-08 
-10 2013-08-08 
0 2013-08-08 
5 2013-07-31 
5 2013-07-31 
5 2013-07-31 
0.01 2013-07-25 
0.01 2013-07-25 
0.1 2013-07-25 
30 2013-08-01 
1 2013-07-29 
1 2013-07-29 

0.03 2013-07-31 
0.05 2013-08-06 
0.03 2013-07-31 
0.01 2013-07-31 
0.002 2013-08-06 
0.002 2013-07-31 

Page 1 of 2 

ANALVZED 
TIME ANALYST 

09:53:23 AL 
10:45:00 AL 
09:53:23 AL 
09:53:23 AL 
09:53:23 AL 
13:00:00 CM 
13:00:00 CM 
13:00:00 CM 
16:13:00 AL 
16:13:00 Al 
16:15:00 CM 
14:10:00 CM 
15:20:00 CM 
15:20:00 CM 

13:30:37 Al 
13:54:00 Al 
13:30:37 AL 
13:30:37 AL 
13:54:00 AL 
13:30:37 AL 

'\~~~ ~-t--
Loll Supervisor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member oflhe 80S Group (8oci6t' G6n8rale de Surveillance) 

ThIs documer71 Is Issuea by ItJo company uncler n. Getlora/ Conditions of Sorvice acce.ssible at http://wNw.sgs.oomAerm._and_conclitionshim. Attenrion Is dni.., /0 tho IImItorion of liability, 
indemn1/ication and jutlscliction issues defined thoroin. 

Any holder of this docu,,",nt is acM""a that infonnarion contained ",,",on reRects tho Company's nnr1fllgs at the lim. of Its Intervention c,,1y ana within the limits of CHent'" m.truclions, if any. 71Je 
Company's 5010 responsibllily is /0 ItS CUent ana /his c/ocument cIoes nof exonerate parties /0 a tnm •• cIion /tum exerr:/sing .0 /heir tights and obIigaI/ona under the transaction documents. Any 
unauthortzed afItIratlon, fDIgery or fals//fca/ion of the content or appearance of /his document is unlawful and oIre~ may be prosecuted /0 ItJo fu/Ie!/l extenf of the law 



Analysis Report 

August 08,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Jul25,2013 
Date Received: Jul25,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1320321-002 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 11.24 mg/L EPA 200.7 
Sodium, Na - Dissolved 65.51 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1552 
1235 
17W#2 Seal 
4 
7.17 pH units 
12.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2013'{)7-31 13:30:37 
0.09 2013'{)7-31 13:30:37 

~~ "- ~~'" 
Lllh Supervisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435~53-2436 www.sgs.comlminerals 

Member Dllho 5GS Group (Soei6t6 G6n6rale de SU ..... lllance) 

This documont 10 issued by tire Company under its G"""",I Conditions 0' Sorv/C8 accessible at h/1p:hwww.sgs.COrn/!erm$_8nd_conditfons.htm. Affenlion is drawn to file l/mito/lon 0' llabltlty, 
Inclemnilic.1ion and Jur/scJ/clJon Issuas dennea therein. 

Any ho/rter or this rfooument io arfv/s8d thai infonnation contained heroon ",nocts the Company's IinclinflS .t the #me 0' its intetvenlion only ana wifllin fIlo limitll of CHentls in_s, I' any. The 
Company's sole responsibility is to its CUont ena fIli. documtHlt does not exonerate parties to 8 transactfon It<Jm exereising' aU their rights and obIfgaIions uncter the transection documents. Any 
unaufllorlzerf a/ter8IiOn, forye'Yor falsiticalion 0' the content or appeamnce of this ctocument Is unlawful and otrenrfers may b. ptOSecutec/ to the fulles/extent of the law 



August 08,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Analysis Report 

Client Sample 10: Deer Creek Mine Sample 10 By: 

Date Sampled: Ju125,2013 Sample Taken By: 
Date Received: Ju125,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1320321-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031/... 369 mgl/... SM2340.a 
Acidity 10 mg/L D1067 
Anions 13.10 meq/L SM1030E 
Balance 0.58 % SM1030E 
Cations 13.25 meqII... SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 465 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 465 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320.a 
pH 7.34 SM4500-H 
pH Temperature 14.70 'c SM4500-H 
Conductivity 1194 IJ mhos/cm SM2510 
Total Dissolved Solids -5Sat mgl/... SM2540-C 
Chloride, CI ,\bt..\:;) 7 mgl/... EPA 300.0 
Sulfate, S04 !\~~ 173 mg/L EPA 300.0 

METALS BY ICP 1i-~ 
Calcium, Ca - Dissolved ~~'V 73.64 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.07 mgl/... EPA 200.7 
Manganese, Mn - Total 0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1552 
1305 
10N XC-5 Borehole 
4 
7.26 pH units 
-50 GPM 
12.0 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

2013-08-08 09:53:23 
5 2013-07-29 10:45:00 
0 2013-08-08 09:53:23 
-10 2013-08-08 09:53:23 
0 2013-08-08 09:53:23 
5 2013-07-31 13:00:00 
5 2013-07-31 13:00:00 
5 2013-07-31 13:00:00 
0.01 2013-07-25 16:15:00 
0.01 2013-07-25 16:15:00 
0.1 2013-07-25 16:15:00 
30 2013-08-01 14:10:00 

2013-07-29 15:20:00 
2013-07-29 15:20:00 

0.03 2013-07-31 13:30:38 
0.05 2013-08-06 13:54:00 
0.03 2013-07-31 13:30:38 
0.01 2013-07-31 13:30:38 
0.002 2013-08-06 13:54:00 

\U\~~ ~~~".-
Lah sUpcrviSUl' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 
AL 
AL 
CM 
CM 
CM 
AL 
AL 
CM 
CM 
CM 
CM 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Boci6t6 G6n6rale de S.MUlanee) 

TI/I5 document Is Issued by "'e Company under Its Gen"'" Conditions '" Seivice accessible at http:nwww.sg •. c;om.f ...... s_an.Lconditions.hIm. Attention I. drawn to the Nmilation or «abUily, 
Indemnifiesflon and jurisdiction issu,," defined t/Jerein. 

Any holder or ",IS document Is sdvlsed t/Jet informsHon oontsined hero«J re_ the Company's findings at t/Je time '" its intelVOntion only .nd Within the limits of CHent's In5tructlons, /f .ny. The 
COmpany" sole responsibility is to Its Client end /his document does not eKonsrate Jl8I1i" to a fran&_ IhIm eKen:IsIng .D their ri!;hts and abiiga60ns under "'e tronsactian documents. Any 
unauthattzed aJIera/ion, Io<gery or falstlk:alJon oIthe corttenl or appearanco "'It!is document i.s unlawftll and offenders may be prcs9CUIed to the fuJ/esl extent ",,,,. law 



Analysis Report 

August 08,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Ju125,2013 
Ju125, 2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field· pH: 
Field· Flow: 
Field· Temperature: 

SGS Minerals Sample 10: 782-1320321-003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 ~/L 
10.71 ~/L 

128.65 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 

1552 
1305 
10N XC-5 Borehole 
4 
7.26 pH units 
-50 GPM 
12.0 DEG. C 

REPORTING ANALYZED 
LIMIT DATE 

0.002 2013-07-31 
0.14 2013-07-31 
0.09 2013-07-31 

\a\'~~ }t----
I.ah Suncrvisor 

Domenic Ibanez 
Lab Supervisor 

TIME 

13:30:38 
13:30:38 
13:30:38 

ANALYST 

AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.comlminerals 

Member oflhe SGS Group (Soole!t Gtn6ral. d. SUlVOi!ance) 

11Iis document is issued by tho company under its GeMrOl Conditions of S<:rv/ce _ble at http:lMNw.sgs.oomAerms.8Ild.conditions.htm. Attention is aawn to the HmNIIIion 0' Nobilily, 
indemnification and jurisdiction issues d9(;ned therein. 

Any holder of this document is adVised that inform.tion contalnad hereon re"eGfs the Company's ""dfngs at the time of its intervention only and with"1 the limils of Client's instructions, if any. The 
Company's sole respa1ISfbiHty i3 to It5 Cfient and this document does not exonerfJtQ parties to a transaction !tom exercising all their rfgll!s and obligations under the transaction documents. Any 
unauthorized aItar.otion, forgery or faislffcation of the contant or appearance ofthi. document is unlawful and offendaro may be prosecuted to the fullest extent of the law 



September 05, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Aug 21,2013 
Aug 21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1320697·001 

!§m RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 295 mg/L SM2340-B 
Acidity 29 mg/L Dl067 
Anions 10.00 meqIL SM1030E 
Balance 0.14 % SM1030E 
Cations 10.03 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 453 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 453 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.13 SM4500-H 
pH Temperature 14.30 ·C SM4500-H 
Conductivity 921 ~mhos/cm SM2510 
Total Dissolved Solids 528 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 34 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 75.74 mg/L EPA 200.7 
Iron, Fe - Total 3.42 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 25.n mg/L EPA 200.7 
Manganese, Mn - Total 0.086 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1447 
1100 
11th W #2 Seal 
4 
6.89 pH units 
5GPM 
15.6 DEG. C 

REPORTING 
L!MIT DATE 

1 2013-09-04 
5 2013-09-04 
0 2013-09-04 
-10 2013-09-04 
0 2013-09-04 
5 2013-08-28 
5 2013-08-28 
5 2013-08-28 
0.01 2013-08-21 
0.01 2013-08-21 
0.1 2013-08-21 
30 2013-08-28 
1 2013-08-22 
1 2013-08-22 

0.03 2013-08-28 
0.05 2013-08-23 
0.03 2013-08-28 
0.01 2013-08-29 
0.002 2013-08-28 

Page 1 of2 

ANALYZED 
TIME ANALY§T 

14:45:00 CM 
13:30:00 CM 
14:45:00 CM 
14:45:00 CM 
14:45:00 CM 
13:00:00 CM 
13:00:00 CM 
13:00:00 CM 
15:00:00 AL 
15:00:00 AL 
15:00:00 AL 
12:45:00 CM 
15:21 :00 AL 
15:21 :00 AL 

15:00:00 CM 
14:28:00 CM 
15:00:00 CM 
10:45:33 CM 
15:00:00 CM 

'\G'~~ ~~~. 
I.ah ~\lncrvisur I 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 WWW.sgs.comlminerals 

Member oflhe 8GS Group (Soclele General. do Surveillance) 

This document Is issued by the Company under its Gonflflll Conditions of Service acce~ lit hltp:lAwlw.sgs.comAenns_and_conciffon:s.hlm. Attention Is <irBwn to tho Hmitation of UabUity. 
IndemnJlfcstion and jurisdiction issues defined the",;n. 

Any holder of this document Is advised that Information contained hereon reflects tho Com"""ys findings .t tho lime of Its interventton only anti within the limits of cUent's itJlltructions. If any. The 
Componys sole responsfbJl'y is to Its Cf/ent and this ctocument cIoes not exonerale parties to a Irans&etion 170m e.emsing 811 their rlphts and obligafion. u_r tho transac;t(on documents. Any 
unauthorized sIteration. forgery or fa/silicalion of tho content or appearance of this document is unlawful and _ may be prosecuted to tho "'/last exten~ o,flre law 



Analysis Report 

September 05,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Aug 21,2013 
Date Received: Aug 21,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1320697-001 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.085 mgJL 
9.61 mg/L 

89.28 mglL 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 
VBJ 
1447 
1100 
11th W#2 Seal 
4 
6.89 pH units 
5GPM 
15.6 DEG. C 

REPORTING ANALYZED 

YM!I DATE TIME 

0.002 2013-08-29 10:45:33 
0.14 2013-08-29 14:30:00 
0.09 2013-08-28 15:00:00 

'" '--" l "-" ~G\",,",- ~ ... 
Loh ~uncrvi~or j 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member 0/ tho SGS Group (SOCI6t' G6n6role de Surveillance) 

TIlls document Is issued by tho Company under its Gon""" Corxlltlons or Service 8CCOooIble .t hIIp:/Iwww.S/}S.oomI!etms_and_a>nrlilfon&hIm. Altenffon Is ""''''' to tho NmHation or U&bUIIy. 
InrlemnHfcatlon Bnd Jurisdiction i ... as defined lherehl. 

Any hoJrlef' or lIIis document Is advised thaI Information contained hereon re_ the Company's tiMings .1 tho I1me or its IntOlV6lllion only and within tho Ifmlts of Client', Instructions. if any. TIl. 
Company's sote responsibility Is to its Clienl end IIIIs document does not oxonerata parties to • /nlrl88(;/jon h'crn exercising all lIIeir rights and obligation, under lIIe transec/lon documents. Any 
unsuthorized a/tataIion. fotgery or "''''bOOn orlhe oonlfInt or __ oftllis <Iocum<HII is unlawful end offenders mey be prosecuted to tho fullest extenl of /he law 



September 05.2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Aug 21.2013 
Aug 21.2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field· pH: 
Field· Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1320697-002 

TESTS RESULT UNIT METHOD 

Hardness. mg equivalent CaC031L 347 mg/L SM2340-B 
Acidity 8 mglL 01067 
Anions 10.11 meqIL SM1030E 
Balance -0.11 % SM1030E 
Cations 10.09 meqlL SM1030E 
Alkalinity. mg CaC03/L (pH 4.5) 358 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 358 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-B 
pH 7.51 SM450O-H 
pH Temperature 13.70 ·C SM4500-H 
Conductivity 931 ).Jmhos/cm SM2510 
Total Dissolved Solids 555 mglL SM2540-C 
Chloride. CI 12 mglL EPA 300.0 
SuHate. S04 125 mglL EPA 300.0 

METALS BY ICP 
Calcium. Ca - Dissolved 66.60 mg/L EPA 200.7 
Iron. Fe - Total 2.83 mg/L EPA 200.7 
Iron. Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium. Mg - Dissolved 43.87 mg/L EPA 200.7 
Manganese. Mn - Total 0.025 mglL EPA 200.7 
Manganese. Mn - Dissolved 0.025 mglL EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 

1447 
1139 
17W#2 Seal 
4 
7.47 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-09-04 
5 2013-09-04 
0 2013-09-04 
-10 2013-09-04 
0 2013-09-04 
5 2013-08-28 
5 2013-08-28 
5 2013-08-28 
0.01 2013-08-21 
0.01 2013-08-21 
0.1 2013-08-21 
30 2013-08-28 
1 2013-08-22 
1 201~-22 

0.03 2013-08-28 
0.05 2013-08-23 
0.03 2013-08-28 
0.01 2013-08-29 
0.002 2013-08-28 
0.002 2013-08-29 

ANALYZED 
TIME 

14:45:00 
13:30:00 
14:45:00 
14:45:00 
14:45:00 
13:00:00 
13:00:00 
13:00:00 
15:02:00 
15:02:00 
15:00:00 
12:45:00 
15:21 :00 
15:21 :00 

15:00:00 
14:28:00 
15:00:00 
10:45:34 
15:00:00 
10:45:34 

~ ~ ~~., \ 'JQ\~. ..... ..... 

Lnh Super .... isur I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 
CM 
CM 
CM 

CM 
CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member oflht SGS Group (Socl6t6 G~M.1e do SlJrveiHance) 

T/Iis document Is issu«J by /he Company under its Gon."" COIIditions of Setvioo accessible at hftp:llINww.sgs.comAorms.and.COfId"ltfons.htm. Attention Is dra"" to ttl. Omltatfon of liability, 
indemnificlltion and jurisdiction Issues dtttfntld therein. 

Any holder 0' /hi$ document is aeMs.d that rnfbnnation contained h.reon rene<ts /he Company's findings at /he Hme of Ns int8fVention onfJl and within ttl. limits 0' Cliont's Instructions, if any. 7l!o 
Company's sole 18SpOflslbHity Is to its CNenl and this document does not ex""""'/8 pa!lies to a ITansaction /tom exeteising .U /hail rights and obligations under ttl. transaction documents. Any 
unauthorized a/ter8tion, forgery or falsification of the content or aPf.'JlUlf8/lCfJ of this document is unlawfUl and offenders may be prosecuted to the fullest. extant of the law 



Analysis Report 

September 05,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Aug 21,2013 
Date Received: Aug 21,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1320697 -002 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 10,67 mg/L EPA 200,7 
Sodium, Na - Dissolved 66,23 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1447 
1139 
17 W#2 Seal 
4 
7.47 pH units 
12,7 DEG, C 

REPORTING 
LIMIT DATE 

0,14 2013-08-29 
0,09 2013-08-28 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

14:30:00 CM 
15:00:00 CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of tho SGS Group (SOciMj Gjn6ralo de S<Jrvelllar.ce) 

This -.ment Is issued by tho Company undar /Is General COIIditiolls of SeN... acr;e5Sible at hltp:fIWII.w,sgs,oornAerms_end_conctiffoM,hlm. Attentfon Is :lrawn /0 the limiIefion of HabHlty, 
Indemnification and jurisdic/fofJ Issue. de/inecl therein. 

Any holder of thI. document I. advised that InfMnaffon oonieined henJOll reRe<ts th. Company's "ndlngs at tho ffme of /1s Intervention only end wIlhIn the Iimi/$ of CU.nt... Instruction., "eny. The 
COmpany'. sole ",.ponsib/tHy Is /0 /1s cnenl end this -.ment doe. nof exonerate parties /0 • fransaction from exercising aU their rights and obligation. under the transaction documents. Any 
unauthorized alteration, forgery or ",,"'6cafion of the oontent or appearance ofthlsdocumenll. unlawful and oll'anders may b. prosecutec/ /0 IhII funs.t exlent oflhe IIfW 



September 05, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Aug 21,2013 
Aug 21,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1320697-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 371 mglL SM2340-B 
Acidity 21 mglL D1067 
Anions 13.27 meqlL SM1030E 
Balance -0.01 % SM1030E 
Cations 13.27 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 474 mglL SM2320-B 
Bicarbonate Alkalinity as CaC03 474 mglL SM232O-B 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-B 
pH 7.36 SM4500-H 
pH Temperature 15.20 ·C SM45OO-H 
Conductivity 1200 ~mhos/cm SM2510 
Total Dissolved Solids 747 mg/L SM2540-C 
Chloride, CI 7 mglL EPA 300.0 
Sulfate, 804 172 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 74.08 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mglL EPA 200.7 
Iron, Fe - Dissolved <0.03 mglL EPA 200.7 
Magnesium, Mg - Dissolved 45.25 mglL EPA 200.7 
Manganese, Mn - Total 0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1447 
1205 
10 N XC-5 Borehole 
4 
7.15 pH units 
-50GPM 
12.0 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2013-09-04 14:45:00 
5 20 13-09-04 13:30:00 
0 2013-09-04 14:45:00 
-10 2013-09-04 14:45:00 
0 2013-09-04 14:45:00 
5 2013-08-28 13:00:00 
5 2013-08-28 13:00:00 
5 2013-08-28 13:00:00 
0.01 2013-08-21 15:04:00 
0.0; 2013-08-21 15:04:00 
0.1 2013-08-21 15:00:00 
30 2013-08-28 12:45:00 
1 2013-08-22 15:21:00 
1 2013-08-22 15:21 :00 

0.03 2013-08-28 15:00:00 
0.05 2013-08-23 14:28:00 
0.03 2013-08-28 15:00:00 
0.01 2013-08-29 10:45:35 
0.002 2013-08-28 15:00:00 

~O'~~ }-l--.~'" . 
I.i\h Suocr""isur I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 
CM 
CM 
CM 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.com/minerals 

Memborof\he SGS Group (Sock!t6 Generals ds SUrveinanco) 

This document is issued by tho Company under it3 General Conditions of Sent/DO accessible at h/tp:lkJww.sgs.comAerms_IJnd_COIIdit!ons.lJlm. Attention I. <*awn to the Nn);tatlon of "ability, 
indemnification and jurisdiction issues rhttfned therein. 

Any holder of this document is adVised _ infbnnation contalnad h"""'" rellects the COmpany's lind.ngs at the time of its intervention or.ly and within the 1imit3 of Client's InotnIctfons, if any. The 
Company's sole responsibility Is to it3 CHent and this document does not exonerate patties to • transaction II'om exercising an thoir rights and obligettons under the lransaction documents. Any 
uneuthDrizad eileralion, forgery or fa/silica/lon of tho content or _"",nee of this documant Is unl8wtlJI and otrencters may be prosecuted to the fullest extent of the law 



Analysis Report 

September OS, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 100S 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Aug 21,2013 
Aug 21,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1320697·003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 mglL 
10.40 mglL 

128.39 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 

1447 
120S 
10 N XC-S Borehole 
4 
7.1S pH units 
-SOGPM 
12.0 DEG. C 

REPORTING ANALYZED 
LIMIT DATE 

0.002 2013-08-29 
0.14 2013-08-29 
0.09 2013-08·28 

'\~~- ~~- ' 
Lah SuncTVi~l)" 

Domenic Ibanez 
Lab Supervisor 

TIME 

10:45:35 
14:30:00 
15:00:00 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 65~2311 f (435)-65~2436 www.sgs.comIminerals 

Member 01 tho 5GB Group (Soci6tO G<ln6rale de SUrveillance) 

This document Is issued by tho Company under Its Gen8181 COndition. of StJtVIoo aooessible at hftp:llwww.sgs.comAenns_'nd...conditions.hlm. Attention Is rJr&wn to tho IimHation of HabHIty, 
Inclemnilicalion and jur/s<ll:;tton Issues cIoffne<l therein. 

Any holder of this document Is _I .. d that Intonnalion contaIne<l _ reflects the Company's ffn<lfngs at the Ume of Ns intorvenUon only and within the Hmlts of Cnent's In_. if any. 11Je 
Company's ~I. ",sponsibiflty is to ita Cn<nt and this document does not exonerate patties to • transaction tram exorcising aU /heir rtg/JIs and obIig06oM under the transaction documents. Any 
unauthorlze<l.I/enJ/fon. frJrgety or falsiWcatlon of the content or appea","ce of this document Is unl8wfu1 8ncI_ may be prosecuted to /he ruHest .xtent of the I8w 



October 02,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 18, 2013 
Sep 18, 2013 

WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321130-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 288 mg/L SM2340-B 
Acidity 24 mg/L Dl067 
Anions 10.06 meq/L SM1030E 
Balance -1 .28 % SM1030E 
Cations 9.80 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 457 mg/L SM232~ 

Bicarbonate Alkalinity as CaC03 457 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.17 SM4500-H 
pH Temperature 20.80 ·C SM4500-H 
Conductivity 932 IJmhos/cm SM2510 
Total Dissolved Solids 520 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 34 mg/L EPA 300.0 

METALS BY ICP 
Calcfum, Ca - Dissolved 73.58 mg/L EPA 200.7 
Iron, Fe - Total 2.58 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 25.39 mg/L EPA 200.7 
Manganese, Mn - Total 0.082 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1608 

1230 

11 W#2 SEAL 
4 
7.35 pH units 
5GPM 
15.4 DEG. C 

REPORTING 

YM!I DATE 

2013-09-30 
5 2013-09-30 
0 2013-09-30 
-10 2013-09-30 
0 2013-09-30 
5 2013-09-24 
5 2013-09-24 
5 2013-09-24 
0.01 2013-09-19 
0.01 2013-09-19 
0.1 2013-09-19 
30 2013-09-19 
1 2013-09-24 
1 2013-09-24 

0.03 2013-09-25 
0.05 2013-09-27 
0.03 2013-09-25 
0.01 2013-09-25 
0.002 2013-09-27 

Page 1 of 2 

ANALYZED 
TIME ANALYST 

17:33:53 CM 
08:10:00 CM 
17:33:53 CM 
17:33:53 CM 
17:33:53 CM 
11:50:00 AL 
11:50:00 AL 
11:50:00 AL 
08:08:00 CM 
08:08:00 CM 
08:10:00 CM 
13:45:00 CM 
00:10:00 CM 
00:10:00 CM 

15:40:00 CM 
12:57:00 CM 
15:40:00 CM 
15:40:00 CM 
12:57:00 CM 

". '---~\ 0\""""-- ~~ 
I,<.lh Supervisur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84526 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the 5GS Group (Soc~6 G6n6rale de Surveillance) 

TIIkr document is issued by It7e Company unti&r /Is Gon"",1 Conditions of Servfce accessible at http://www.sgs.comAomrs_and..condl!ion • . htm. Aftentlon is dtawn fa the Hmitation of HebUily. 
Indemnlncatlon and }IIrtsdIc/ian Issues clennod """"In. 

Any holder of this document is advised that informBtion contained hereon tellecls the COmpany's findings at the time of its intervention only and within the limits of Client's instructions, If any. The 
Company's sole responsibility is fa /Is CHent and this document does not exan"""" patties fa a """"action tom exerdstng aN their r.g/It$ end obligoffons under the transadian documents. Any 
unauthonzed alteration. I'orfpry or fa/siWcation of the CIJtIIent or appearance of this _ument Is unlawfUl and o/fOndetS may be prosecuted fa ftre fullest .xtent of the lew 



AnalYSis Report 

October 02,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek: Mine 
Sep 18, 2013 
Sep 18, 2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321130'()O3 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.074 mg/L 
9.81 mgil 

87.17 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 
1608 
1230 
11 W#2 SEAL 
4 
7.35 pH units 
5GPM 
15.4 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2013-09-25 
0.14 2013-09-25 
0.09 2013-09-25 

Page 2 of2 

ANALYZED 
TIME ANALYST 

15:40:00 eM 
15:40:00 eM 
15:40:00 eM 

'\G'~~~ ~~t' 
Lllh Supervisor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.5Os.com/minerals 

Member of the SGS Group (BodOtt Gtn6rale de Surveinence) 

T1>is document is issued by the Company unciot" its General Conditions 01 SelVice accessible .t http-1ANww.sgs.comAem7s_and_oonditions.hIm. Att&ntlon is rhfIwn to me lim_on of liability, 
indemnl/fcalJon and Jurisdiction Issues rlenned themln. 

Any hoJcter of this document is advised thai infDnnatiorJ contained hereon reDects ft1a Company's findings 1ft the ttme of lis inle!venlJon only and within tho limits of Client's instructions, if any. 71Ie 
Company's sole teSporJ.ibility is to Its CHent end this do<;ument does not ex"""",1e patties to a ltensadion from exen;isJng aN their rights and obligaffons under the fransacf10n documents. Any 
unauthorized a/tera/ion, forgety or fIlIsilfc.«on of the contenlor appearance of this document is unlawful 8nd otrenders may b. protISCuted to the 1iJ1les/ extent olthe Jaw 



October 02, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 18, 2013 
Sep 18, 2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321130-004 

TESTS RESULT 00 METHOD 

Hardness, mg equivalent CaC03/L 346 mg/L SM2340-B 
Acidity 8 mglL D1067 
Anions 10.19 meqIL SM1030E 
Balance -0.11 % SM1030E 
Cations 9.97 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 363 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 363 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.49 SM4500-H 
pH Temperature 20.70 ·C SM4500-H 
Conduc~vity 946 ~mhos/cm SM2510 
Total Dissolved Solids 547 mg/L SM2540-C 
Chloride, CI 12 mglL EPA 300.0 
Sulfate, S04 125 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 66.07 mg/L EPA 200.7 
Iron, Fe - Total 2.72 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 43.91 mg/L EPA 200.7 
Manganese, Mn - Total 0.025 mglL EPA 200.7 
Manganese, Mn - Dissolved 0.023 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1608 
1258 
17W#2 SEAL 
4 
7.8 pH units 
12.9 DEG. C 

REPORTING 
LIMIT DATE 

2013-09-30 
5 2013-09-30 
0 2013-09-30 
-10 2013-09-30 
0 2013-09-30 
5 2013-09-24 
5 2013-09-24 
5 2013-09-24 
0.01 2013-09-19 
0.01 2013-09-19 
0.1 2013-09-19 
30 2013-09-19 
1 2013-09-24 
1 2013-09-24 

0.03 2013-09-25 
0.05 2013-09-27 
0.03 2013-09-25 
0.01 2013-09-25 
0.002 2013-09-27 
0.002 2013-09-25 
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ANALYZED 
TIME ANALYST 

17:33:53 CM 
08:10:00 CM 
17:33:53 CM 
17:33:53 CM 
17:33:53 CM 
11:50:00 AL 
11:50:00 AL 
11:50:00 AL 
08:10:00 CM 
08:10:00 CM 
08:10:00 CM 
13:45:00 CM 
00:10:00 CM 
00:10:00 CM 

15:40:00 CM 
12:57:00 CM 
15:40:00 CM 
15:40:00 CM 
12:57:00 CM 
15:40:00 CM 

\G\.~~ ~~'" 
I.ah Supervisur j 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comIminerals 

Member Dlthe 6GB Group (SOCit16 G~n~r.le de SUrveillance) 

ThIs document Is issued by /he Company under its Gonl>Rli Conditions of SONIce accessfb/e at http:lMww.sgs.com.terms_and_condilions.hfm. Affenfion Is rJrawn /0 /he Nmltalion of HabHIfy, 
Jndemnitieation and jurisdiction issues detfned them;n. 

Any holder of this document is aeMsed that inibnna60n CDtJtained hereon ,.fIeas file Company's Onc/fngs al lhe lime of its infeNOnfion only and wlfhln file limits of CHent's ins1ruc/ions, if any. 71Ie 
Company's sole responsibility Is /0 Its C/ienI and this documenl does not e.onerafe parti.. to a transaction /tom e.erdstng all fIIeir rights end obIigalfons uncler /he transaction documents. Any 
unauthorized aJteralion, forgery or falsification of /he content or appeNInce of fills document Is unlawflJland ~ "",y b. prosecutad /0 fhe fullest e_ offhe law 



Analysis Report 

October 02,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Sep 18, 2013 
Date Received: Sep 18, 2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321130-004 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Potassium, K - Dissolved 10.89 mg/L EPA 200.7 
Sodium, Na - Dissolved 63.97 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of 2 

PacifiCorp 
VBJ 
1608 
1258 
17 W#2 SEAL 
4 
7.8 pH units 
12.9 DEG. C 

REPORTING ANALVZED 
LIMIT DATE TIME ANALYST 

0.14 2013-09-25 15:40:00 CM 
0.09 2013-09-25 15:40:00 CM 

~\(f\~~ ~~~, 
l.ah Supervisor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-e53-2436 www.sgs.comIminerals 

Member oIthe 5GS Group (Socrett G.n.ralo de Surveillance) 

7l!is document Is issued by the Comp"ny under Hs General COrKIitiOllS of Servloo acce&sible at II/tp:lN.ww.sgs.comAemIS_and_oondi6ons.htm. Attenlion is drawn to the Pmnation of HabNily. 
indemnilica60n and }utisdic/ion issu"" defined therein. 

Any holder of fflis document is edvIsad fflat infotmation oonlalned hereon renem the Company's findings at the time of its interwntlon only and wifflin ffle limits of Client's inllltllc/ions. if any. The 
Company's sol. responsibility is to n. CHent and Itl/s document does not exonerate patties to a transaelion from exen:lsing aU ttlo" rights and obItgations under the transaction documents. Any 
una_zed anere.on, forgery or fa/silicelion of ttle content or appearance of/his document is unlawful and otrancters may be prosecuted to the fullest extent of the 10 ... 



October 02,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 18, 2013 
Sep 18, 2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321130-005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03A. 368 mg/L SM2340-B 
Acidity 15 mg/L D1067 
Anions 13.28 meq/L SM1030E 
Balance -0.53 % SM1030E 
Cations 13.13 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 471 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 471 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.41 SM4500-H 
pH Temperature 20.80 ·C SM4500-H 
Conductivity 1214 ~mhos/cm SM2510 
Total Dissolved Solids 725 mg/L SM2540-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 176 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 73.23 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 44.98 mg/L EPA 200.7 
Manganese, Mn - Total 0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 

1608 
1322 
10 N XC-5 BOREHOLE 
4 
7.66 pH units 
-50 GPM 
12.0 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-09-30 
5 2013-09-30 
0 2013-09-30 
-10 2013-09-30 
0 2013-09-30 
5 2013-09-24 
5 2013-09-24 
5 2013-09-24 
0.01 2013-09-19 
0.01 2013-09-19 
0.1 2013-09-19 
30 2013-09-19 
1 2013-09-24 
1 2013-09-24 

0.03 2013-09-25 
0.05 2013-09-27 
0.03 2013-09-25 
0.01 2013-09-25 
0.002 2013-09-27 

ANALYZED 
TIME 

17:33:53 
08:10:00 
17:33:53 
17:33:53 
17:33:53 
11:50:00 
11:50:00 
11:50:00 
08:14:00 
08:14:00 
08:10:00 
13:45:00 
00:10:00 
00:10:00 

15:40:00 
12:57:00 
15:40:00 
15:40:00 
12:57:00 

'\' ~ 0.(1\"' ....... ~~~t, 
L<.lh Suncn.-isor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 
CM 
CM 
CM 
CM 
CM 
CM 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 WWW.sgs.comJminerals 

Member of the SGS Group (SOciMt G6n6ralo de Surveillance) 

11I/S docunrerrt Is Issued by ttle Company under iIs Gs""",1 Conditions of SOfVloe accessible at htIp:llwww.sgs.comIIerms_end_condifons.htm. Attuntion Is rIrawn to /tie Nmilalion of NabHity, 
indomnificalion end jurisdiction issu"" doHned /tIerein. 

Any hoJrJer o( this document is advised that Informa6on con/aIned hereon ,./Iects /tie Companys tfndIngs at the 6me o( Ns interven60n only and wIII>,1 tho Hmils of CIi9nt~ inotructions, if any. TIle 
Company's sole resJlOllSlbility is to /IS Client and this document does not exoneni/6 patties to • trans_ tom exen;/$1n11 an their rights and obHg.6ons undor /tie hnsea/on documents. Any 
unauthorized ai/flra/ion, foIgery or falsiHca60n of/tle content or appearance o(f11is cJocument is unlawful and otrO!nders may be prosecuted to f11. fillies/extent of ttlo/aw 



Analysis Report 

October 02,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Sep 18, 2013 
Date Received: Sep 18, 2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782·1321130'()O5 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Manganese, Mn - Dissolved <0.002 mglL EPA 200.7 
Potassium, K - Dissolved 10.65 mglL EPA 200.7 
Sodium, Na - Dissolved 126.62 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1608 
1322 
10 N XC-5 BOREHOLE 
4 
7.66 pH units 
-50GPM 
12.0 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-09·25 15:40:00 
0.14 2013-09-25 15:40:00 
0.09 2013-09-25 15:40:00 

\G\~~ ~t-~' 
1 .ah SUflCTVisUl· 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.com/minerals 

Member 01 \he BGB Gmup (Soci61& G6n6rale de Surveillance) 

This document 15 l&Sued by the Company undB! its Gene'" COncJiti0n5 of service accessible at htlp:lJNww.sg&.oomAerms_end_tlon<flions.hlm. Allennon Is dtawn to the ~mitatlon of Habmty. 
inclemnificaBon and juriscf/Cljon issues dllfinad tflarain. 

Any holder 0' this document Is adVised that informeBon contained hereon ","ecls the Company's findings at tfla tima 0' its intervention only and within the limits 0' Client's instruction.. if any. The 
COmpany's sole responsibjfily is to its Client and this document does not exonerate patties to • transaction Itom e .. n:lslng aN their .'igIJIs end obligations under the transaction documents. Any 
unautflollzed "n_non, forgery or 'aI.lncatlon o,the content or appearance 0' this document Is unlawful and _ ""'y be prosecuted to the fUllest exte/1! of tile law 



October 02,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Sep 18, 2013 
Sep 18, 2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321130-006 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 358 mg/L SM2340-B 
Acidity 17 mg/L D1067 
Anions 8.12 meq/L SM1030E 
Balance -0.35 % SM1030E 
Cations 8.07 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 343 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 343 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
pH 7.21 SM45oo-H 
pH Temperature 20.90 ·C SM4500-H 
Conductivity 742 jJmhos/cm SM2510 
Total Dissolved Solids 393 mg/L SM2540-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 52 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 75.63 mg/L EPA 200.7 
Iron, Fe - Total 2.01 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 41.16 mgfL EPA 200.7 
Manganese, Mn - Total 0.024 mg/L EPA 200.7 
Manganese, Mn - Dissolved <0.002 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1'608 
1403 
3 N 00 SUMP 
4 
7.55 pH units 
12.9 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-09-30 
5 2013-09-30 
0 2013-09-30 
-10 2013-09-30 
0 2013-09-30 
5 2013-09-24 
5 2013-09-24 
5 2013-09-24 
0.01 2013-09-19 
0.01 2013-09-19 
0.1 2013-09-19 
30 2013-09-19 
1 2013-09-24 
1 2013-09-24 

0.03 2013-09-25 
0.05 2013-09-27 
0.03 2013-09-25 
0.01 2013-09-25 
0.002 2013-09-27 
0.002 2013-09-25 

Page 1 of2 

ANALYZED 
TIME ANALYST 

17:33:53 CM 
08:10:00 CM 
17:33:53 CM 
17:33:53 CM 
17:33:53 CM 
11:50:00 AL 
11:50:00 AL 
11:50:00 AL 
08:16:00 CM 
08:16:00 CM 
08:10:00 CM 
13:45:00 CM 
00:10:00 CM 
00:10:00 CM 

15:40:00 CM 
12:57:00 CM 
15:40:00 CM 
15:40:00 CM 
12:57:00 CM 
15:40:00 CM 

'\G'~~ J.t..~ "" 
I . i.\h }>\lncTvi~ur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member 0/ the SGS Group (Boci6\t G.narale de SurveHlance) 

711is document /$ Issued by ttJe company under its G"""'" Conditions of SONIce acceSSIble at hltp:hWNw.sgs.comAerms_and_condilicns.htm. AttentIon Is dnlwn to thfI Hmnation of 'abUily, 
indemnification end jurisdiction issues deffned therein. 

Any holder of this document is acMsed that information contained hereon re"_ the Company's nndlngs at ttJe time of its Intervenffon onll and within the Umns of Client's imfructlons, if any. The 
Company's /SOle msponsibility is to IfIr Client and this document does not exonerate pat1Ies to • framaotion from exetclslng a" /tIe1r rights and ob/igatioM under the transaction tIocum.nts. Any 
unautflorized a/te1atlon. forgery or falsincetlon ofttJe content or appeaISn"" of this t/ocument is un/awful and offenders may b. prosecuted to the runest extent of the law 



Analysis Report 

October 02, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Sep 18, 2013 
Date Received: Sep 18, 2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321130-006 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 4.46 mg/L EPA 200.7 
Sodium, Na - Dissolved 18.21 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1608 
1403 
3 N 00 SUMP 
4 
7.55 pH units 
12.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2013-09-25 15:40:00 
0.09 2013-09-25 15:40:00 

':~Cl\~~ }t---~':" 
Lllh Suncr .... isoJ' I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 www.sgs.comlminerals 

Member 01 tho SGS Group (SOCI6t' G""ralo do SurveUlance) 

This document Is Issued by ttl" company under Its G_ Condition. of Setv10e accesslbla .t hltp:lAYWw.$fIS.oomIIerms.and.oonditions.hlm. Attention Is drawn to the limit&tion of ,.bUlly, 
Ind!>mnifica6on and jurisdiction issu8$ _ned therein. 

Any holder of thIs document is advised that infotmetion contained hereon reflects the Comp&flta findings at the time of Its Intervention only and within the limIts of CN.nr. Instructions, If .ny. The 
Companys sole responsibHNy Is to Ns COent and this document doe. not exonerate parties to a transaction from exercising an their rights and obligations under tho /nJIIsactJon documants. Any 
un_ad altera/JOtJ, forgery or falsiffcalion of the conI&ntorappa8fllrJCe ofthisdoamronl is unlawful and otr8ndBrs may b. ptOS«Utedto lIIe fuUestexfentofthe I ... 



October 23, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Oct 11, 2013 
Date Received: Oct 11, 2013 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321513-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/l 289 mgll SM2340-8 
Acidity 33 mgll D1067 
Anions 9.73 meq/l SM1030E 
Balance 0.37 % SM1030E 
Cations 9.80 meqll SM1030E 
Alkalinity, mg CaC03/l (pH 4.5) 439 mg/l SM2320-B 
Bicarbonate Alkalinity as Cac03 439 rngll SM232O-B 
Carbonate Alkalinity as CaC03 <5 mgll SM2320-B 
pH 7.17 SM4500-H 
pH Temperature 12.20 ·C SM4500-H 
Conductivity 881 )Jmhos/cm SM2510 
Total Dissolved Solids 520 rngll SM2540-C 
Chloride, CI 8 mgll EPA 300.0 
Sulfate, S04 35 mgll EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 74.07 mg/l EPA 200.7 
Iron, Fe - Total 0.97 mg/l EPA 200.7 
Iron, Fe - Dissolved <0.03 mgll EPA 200.7 
Magnesium, Mg - Dissolved 25.26 rngll EPA 200.7 
Manganese, Mn - Total 0.084 mg/l EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1500 
1000 
11 W#2 SEAL 
4 
7.12 pH units 
5GPM 
15.6 DEG. C 

REPORTING ANALYZED 
LIMIT ~ TIME ANALYST 

2013-10-23 09:43:11 Al 
5 2013-10-18 12:00:00 CM 
0 2013-10-23 09:43:11 Al 
-10 2013-10-23 09:43:11 Al 
0 2013-10-23 09:43:11 Al 
5 2013-10-22 08:30:00 CM 
5 2013-10-22 08:30:00 CM 
5 2013-10-22 08:30:00 CM 
0.01 2013-10-11 15:22:00 CM 
0.01 2013-10-11 15:22:00 CM 
0.1 2013-10-11 15:25:00 CM 
30 2013-10-15 15:00:00 Al 
1 2013-10-15 19:57:00 CM 
1 2013-10-15 19:57:00 CM 

0.03 2013-10-14 22:32:00 CM 
0.05 2013-10-16 15:55:00 CM 
0.03 2013-10-14 22:32:00 CM 
0.01 2013-10-14 22:32:00 CM 
0.002 2013-10-16 15:55:00 CM 

'\~~~ J-t.-, 
Lob ~\lncrvisor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.comlminerals 

Member of !he SGS Group (Sociolte _Ie de S.I'oI91118noo) 

This documonl is i""ued by I"" Compeny under Its Gonoral Conditions 0' Serv/oe acoessible .1 h/tp:lkiww.sgs.oomAemrs_"nd_oonctmons.htm. AttentiOn i. ctra"" to th. IImItatron of Dab/lily, 
indemnUfcation and jurisdicDon issue5 delfned therein. 

Any holder of this <Iocument is advised /hal infbnnation oontalned hereon reRects thO Compony's findings at /he time of Its intervention only and within /tI. limits of CUonl's Instructions, if any. The 
Compony's sole respons/b((rty Is to Its CHenl and this <Iocumonl _ not exonerete pBI1fes to a InIn....:tfon from exen:ising aN /tIeir rights and obHgal1ot!s under /tie fransec:tion documents. Any 
unauthorized oltet8non, forgery or falsification of th6 DOnlenl or appe_notl of this documenl Is unlaWfu! end otrenct.ro may be PfDSeCuted to /tie fullest extent of thO IfIW 



Analysis Report 

October 23, 2013 

PACIFICORP 
FiElD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Oct 11,2013 
Date Received: Oct 11, 2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321513-001 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.080 mg/L 
9.54 mglL 

86.95 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1500 
1000 
11 W#2 SEAL 
4 
7.12 pH units 
5GPM 
15.6 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

0.002 2013-10-14 22:32:00 eM 
0.14 2013-10-14 22:32:00 eM 
0.09 2013-10-14 22:32:00 eM 

~U\~~ ~~'" 
I..'lh Suncrvist)J' 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (SocIIH. G~n6ra1e d. Surveillance) 

This document Is Issued by the company under its G_I Conditions of So/Vice IICCe5ISible 01 hltp:llwww.sgs.oomIIenns_ond_colI<fltions.htm. Altenlion is drawn /0 Ih9 "mltafion of IiabHIty, 
indemnilicalion and jurisdiction issues dolfned lhel8in. 

Any hold., of this document is adVised Ihat infonns"on contained hereon ",1Iec/s Iha Company's IIncllngs at Ihe "me of its intervention only and wilhin tho Omits of CHent's instructions, if any. The 
Company's sole ",sponlSibility Is /0 Its CIifIn/ and this document do.. no/ exon.,.,," parties /0 a trensaction Ii"om exercising aU tfIeIr rights and obUgaffons under Iha lransaetlon documents. Any 
unaulhorized alleratlon, forgery or falsification of the conlont or appearance of this document Is unlawful and otrand.", may be prosecuted /0 /he fullest •• lent of /he law 



October 23,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Oct 11,2013 
Date Received: Oct 11,2013 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321513-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 340 mg/L SM2340-B 
Acidity 21 mg/L D1067 
Anions 9.94 meq/l... SM1030E 
Balance -0.75 % SM1030E 
Cations 9.79 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 352 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 352 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/l... SM232O-B 
pH 7.33 SM4500-H 
pH Temperature 11.70 ·C SM4500-H 
Conductivity 913 J,Jmhos/cm SM2510 
Total Dissolved Solids 547 mg/L SM2540-C 
Chloride, CI 12 rng/L EPA 300.0 
Sulfate, S04 123 rngIL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 64.84 mg/L EPA 200.7 
Iron, Fe - Total 2.54 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 43.20 mg/l... EPA 200.7 
Manganese, Mn - Total 0.025 mg/l... EPA 200.7 
Manganese, Mn - Dissolved 0.021 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1500 
1022 
17 W#2 SEAL 
4 
7.31 pH units 
12.6 DEG. C 

REPORTING ANALVZED 
LIMIT DATE TIME ANALYST 

1 2013-10-23 09:43:11 AL 
5 2013-10-18 12:00:00 CM 
0 2013-10-23 09:43:11 AL 
-10 2013-10-23 09:43:11 AL 
0 2013-10-23 09:43:11 AL 
5 2013-10-22 08:30:00 CM 
5 2013-10-22 08:30:00 CM 
5 2013-10-22 08:30:00 CM 
0.01 2013-10-11 15:24:00 CM 
0.01 2013-10-11 15:24:00 CM 
0.1 2013-10-11 15:25:00 CM 
30 2013-10-15 15:00:00 AL 
1 2013-10-15 19:57:00 CM 
1 2013-10-15 19:57:00 CM 

0.03 2013-10-14 22:32:00 CM 
0.05 2013-10-16 15:55:00 CM 
0.03 2013-10-14 22:32:00 CM 
0.01 2013-10-14 22:32:00 CM 
0.002 2013-10-16 15:55:00 CM 
0.002 2013-10-14 22:32:00 CM 

'\G"~~ }t---~. , 
I . tlh Sllocnri.sor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member ofllle SGS Group (Soci6te Generale de Surveillance) 

This document is Issued by the Company under it!s GenelBl Conditions 0' serv/oe oCC»SSible at http:/kMw.SfIS.comAetms_and_conC1t/ons.htm. A/tontion is awn to the Hmltation 0' nabHIty, 
Indemn/Ncalion and j_alon issues detrned /herein. 

Any holcter of thl. cIocument i. 1HM •• d thai in_on contained hereon re"ects the CamPI/ny's "nclings .t tho t:mo of it!s inletvennon cnly and wilhln the limits of CDent.. /mtrUCtIOnS. If any. The 
Company's sole responsibility is /0 it!s CDont and thi. document 00" not exonerate pallie. /0 a ITansacf10n It'om exercising aU tIJeir rights and obligations under the tr&nsa<;/lon cIocumenm. Any 
unauthorized alteration, forgery or falsiWcat/on of the content or "PP"a"""", ofthi. _ument Is unlaWful and offenders may be prosecutecJ /0 the fullest extent o(the law 



Analysis Report 

October 23,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Oct 11, 2013 
Date Received: Oct 11,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321513-002 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 10.54 mg/L EPA 200.7 
Sodium, Na - Dissolved 62.88 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of 2 

PacifiCorp 
VBJ 
1500 
1022 
17W#2SEAL 
4 
7.31 pH units 
12.6 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

0.14 2013-10-14 22:32:00 CM 
0.09 2013-10-14 22:32:00 CM 

,\O'~~, ~~. 
Lllh SuncTvi~or 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerels 

Member of the SGS Group (Soci6t6 G6n6rere de Surveillance) 

T11is rJocument Is Issued by tho Company under its General Conditions of SalVi"" accessible at hltp:/Iwww.sgs.comAerms_and_oondilfons.hIm. Attention Is drawn to tho limitaflon of liability, 
indemnification and jurisdiction issues defined thoraln. 

Any holder of this eJocumant Is advised mat Information oontalned hereon .. /!ec;ts me Company's findings at tho Ume of Its Intervenflon only and within tho limits of CIient~ instructions, if any. The 
Company's sole responsibility is to its CHant and this documant _s not exonerate parties to a /Tansaction from exeroising aH thoir rights and obligafions u~ tho transaction documents. Any 
unauthorized alteration, forgery or fafsificat;on afthe content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law 



October 23,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Oct 11, 2013 
Oct 11, 2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321513-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 369 mgl\.. SM2340-B 
Acidity 24 mgl\.. 01067 
Anions 13.31 meql\.. SM1030E 
Balance -0.78 % SM1030E 
Cations 13.11 meqIL SM1030E 
Alkalinity, mg CaC031\.. (pH 4.5) 469 rrgl\.. SM232O-B 
Bicarbonate Alkalinity as CaC03 469 rrg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
pH 7.46 SM4500-H 
pH Temperature 12.40 ·C SM4500-H 
Conductivity 1181 (.Jmhos/cm SM2510 
Total Dissolved Solids 728 mg/L SM2540-C 
Chloride, CI 7 mgl\.. EPA 300.0 
Sulfate, S04 180 mgl\.. EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 73.19 mgl\.. EPA 200.7 
Iron, Fe - Total <0.05 mgl\.. EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 45.23 mg/L EPA 200.7 
Manganese, Mn - Total 0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1500 
1147 
10 N XC-5 BOREHOLE 
4 
7.38 pH units 
-50GPM 
11 .7 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-10-23 
5 2013-10-18 
0 2013-10-23 
-10 2013-10-23 
0 2013-10-23 
5 2013-10-22 
5 2013-10-22 
5 2013-10-22 
0.01 2013-10-11 
0.01 2013-10-11 
0.1 2013-10-11 
30 2013-10-15 
1 2013-10-15 
1 2013-10-15 

0.03 2013-10-14 
0.05 2013-10-16 
0.03 2013-10-14 
0.01 2013-10-14 
0.002 2013-10-16 

ANALYZED 
TIME 

09:43:11 
12:00:00 
09:43:11 
09:43:11 
09:43:11 
08:30:00 
08:30:00 
08:30:00 
15:26:00 
15:26:00 
15:25:00 
15:00:00 
19:57:00 
19:57:00 

22:32:00 
15:55:00 
22:32:00 
22:32:00 
15:55:00 

'\G'¥~~ }~" ~ 
I.nh Suocrvisor I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
CM 
AL 
AL 
AL 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
AL 
AL 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-e53-2436 WWW.sgs.comlminerals 

Member of the 8G8 Group (Socitlte Generare ds SUM!lllance) 

ThIs document Is Issued by !he Company un'*" Its General Condition. of S8fVice accessible at hltp:hwww.sg&.comAerms_ancLcon<fllions.hfm. Attention is drawn to the limitation of DaMlly, 
/ndemnfficaljon end jurisdiction issues daffned therein. 

Any holder of /hi. dOClJment Is advised ff1at tnlbtmatton contained hereon retracts the Comp8flY" "ndings at the time of itS inlalvention only end within the limits of CNsnr. instruction.. If eny. 7lJe 
CompanY's sole responsibitity is to itS CDent end /his doClJrnsnt does not exonereta partie. to • tntn •• ction fi'om exen:lslng aU their rights and obI/glIIfDn. un<fer !he transaction documents. Any 
UlJljuthorized sIteratIon, forgery or falsification of the content or appeBT8nce of this document Is unlawful and offenders may be prosecuted to the fUllest extent of the IIIw 



Analysis Report 

October 23,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Oct 11, 2013 
Date Received: Oct 11,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321513-003 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved <0.002 mg/L EPA 200.7 
Potassium, K - Dissolved 10.31 mg/L EPA 200.7 
Sodium, Na - Dissolved 125.80 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of 2 

PacifiCorp 
VBJ 
1500 
1147 
10 N XC-5 BOREHOLE 
4 
7.38 pH units 
-50GPM 
11 .7 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-10-14 22:32:00 
0.14 2013-10-14 22:32:00 
0.09 2013-10-14 22:32:00 

\G\~~~ ~t.-~'" 
Lah Suncrvisor 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road HUntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member oflhe SGS Group (Soo;616 G6n6rale de Surveillance) 

TIll. document is issued by me Company under its General Conditions of SoMC8 ecceSllib/e at http:lMww.sgs.comAerms_anrLoonrlllfons.hlm. Attention is drawn to me IimNation of HabHi/y. 
Inderr!ni6cation and jlJfisdlctjon Issues defined /h.roln. 

Any holrter of this document is erMsed mat Information contained hereon ra/Jecls It1e Company" tintiings at the Ome of /Is Intervention only and within the Omits of CI_.. Instructions. If any. The 
Company's sole responsibmty is to its Client tNJd this document does not exonerate parties to 8 trsnsacNon trom exercising aU their rights IJ1Jd obHgatlons under the transaction documents. Any 
unauthorized a/Iera/ion. forgery or falsification ofthe content or __ no. of mis docun.onlis unlawful and offenders may be prosecuted to /he "'Hest extent ofth. law 



October 23,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Oct 11, 2013 
Oct 11, 2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321513-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 364 mglL SM2340-B 
Acidity 26 mg/L Dl067 
Anions 7.83 meq/L SM1030E 
Balance 2.15 % SM1030E 
Cations 8.17 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 329 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 329 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-B 
pH 7.26 SM4500-H 
pH Temperature 14.40 ·C SM4500-H 
Conductivity 728 IJmhos/cm SM2510 
Total Dissolved Solids 407 mg/L SM2540-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 51 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 76.58 mg/L EPA 200.7 
Iron, Fe - Total 0.55 mg/L EPA 200.7 
Iron, Fe -Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 42.01 mg/L EPA 200.7 
Manganese, Mn - Total 0.021 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.017 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1500 
1232 
3 N 00 
4 
7.17 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-10-23 
5 2013-10-18 
0 2013-10-23 
-10 2013-10-23 
0 2013-10-23 
5 2013-10-22 
5 2013-10-22 
5 2013-10-22 
0.01 2013-10-11 
0.01 2013-10-11 
0.1 2013-10-11 
30 2013-10-15 
1 2013-10-15 
1 2013-10-15 

0.03 2013-10-14 
0.05 2013-10-16 
0.03 2013-10-14 
0.01 2013-10-14 
0.002 2013-10-16 
0,002 2013-10-14 

ANALYZED 
TIME 

09:43:11 
12:00:00 
09:43:11 
09:43:11 
09:43:11 
08:30:00 
08:30:00 
08:30:00 
15:28:00 
15:28:00 
15:25:00 
15:00:00 
19:57:00 
19:57:00 

22:32:00 
15:55:00 
22:32:00 
22:32:00 
15:55:00 
22:32:00 

'\~~~ ~~t 
L.ll, ~\u,crvhu,)f' I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
CM 
AL 
AL 
AL 
CM 
CM 
CM 
CM 
CM 
CM 
AL 
CM 
CM 

eM 
CM 
CM 
CM 
CM 
CM 

SGS North America Inc, 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

lIIembe, Dfthe SGS Group (Socitt' G-'Ie de Surveillance) 

T1I/S documenl Is Issued by /he Company under /Is General COndlllons 01 Service eccesslblo 01 hItp:/IWww.sgs.comAemll,-end_condiffons.hlm. Attention Is drawn to /he Umitefion 01 Nobility, 
Indomnlficat;on andjurisdicllon issues definod Iher8ln. 

Any ho/dor 01 this document is advised that In_on contained hereon reRects the Compeny's HndlllfJ$ at the «me of its inlotvenlion only and within the limits of Client's inlilructlom, if any. The 
Company's sola responsibIlity is to its Client lind itris document does not exonerate parties to a transactton ft'Wn exercising aU their rfghts and obligations under the transaction documents. Any 
unauthorizod allera«on, forgofy or falslfJcanon of Iho contant or appearance ollhls document is un/awful and ofl'llndors may be prosecuted to the fullest extant of the law 



Analysis Report 

October 23,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: Oct 11, 2013 Sample Taken By: 
Date Received: Oct 11,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample ID: 782-1321513-004 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 4,36 mg/L EPA 200,7 
Sodium, Na - Dissolved 17,99 mg/L EPA 200,7 

Minerals Services Division 

PacifiCorp 
VBJ 
1500 
1232 
3 N 00 
4 
7.17 pH units 
12.7 DEG. C 

REPORTING 
LIMIT DATE 

0,14 2013-10-14 
0,09 2013-10-14 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

22:32:00 CM 
22:32:00 CM 

SGS Nonh America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (SOcilJl6 Go!n6rale d. Surveillance) 

This document is Issuact by /he Company under its Genetal Conrfilions of Service accessible al hIIp:/lwww.sgs.comAerm._and_oonc/itions.hIm. Atten/ion is drawn to /he Om//alton 0' lability, 
indemnilfcalion and jurisdiction issues ctefinoct 1II.",ln. 

Any holder 0' lIIis document Is ac/viSOc/ thet Informill/On conlalnact he",on ranects lIIe company's Wnc/lngs at lIIe lime of its in/OtVenl/On only end within /he limits of ClIent's Instructions, if any. Tho 
company's sol. rasponsibOi/y is to its CHent end /his document does nol exonerate parti •• to • lransaction It'om exercising .u their rights anct obligations under ilia transaction documents. Any 
unauthorized alteration, forgery or ra/sib"on 0' 1110 content or appearance o,this document Is unlawfUl anct offenders may be pt'OS8CUIact to the fullest ex/ant 0' /he law 



November 14,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 290 mg/L SM2340-B 
Acidity 20 mg/L 01067 
Anions 9.81 meq/L SM1030E 
Balance 0.49 % SM1030E 
cations 9.91 meq/L SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 443 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 443 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.47 SM4500-H 
pH Temperature 9.20 DC SM4500-H 
Conductivity 882 IJmhos/cm SM2510 
Total Dissolved Solids 510 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 35 rng/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 75.26 rng/L EPA 200.7 
Iron, Fe - Total 0.62 mgJL EPA 200.7 
Iron, Fe - Dissolved <0.03 mgJL EPA 200.7 
Magnesium, Mg - Dissolved 24.79 mg/L EPA 200.7 
Manganese, Mn - Total 0.071 mg/L EPA 200.7 

Minerals Sen/ices Division 

Page 1 of2 

PacifiCorp 
VBJ 
0925 
1027 
11 W#2 Seal 
4 
7.44 pH units 
SGPM 
1S.7 DEG. C 

REPORTING 
LIMIT DATE 

2013-11-14 
5 2013-11-12 
0 2013-11-14 
-10 2013-11-14 
0 2013-11-14 
5 2013-11-08 
5 2013-11-08 
5 2013-11-08 
0.Q1 2013-11-07 
0.01 2013-11-07 
0.1 2013-11-07 
30 2013-11-07 
1 2013-11-11 
1 2013-11-11 

0.03 2013-11-07 
0.05 2013-11-13 
0.03 2013-11-07 
0.01 2013-11-07 
0.002 2013-11-13 

ANALYZED 
TIME 

09:30:17 
10:45:00 
09:30:17 
09:30:17 
09:30:17 
08:02:00 
08:02:00 
08:02:00 
09:35:00 
09:35:00 
09:40:00 
14:45:00 
22:18:00 
22:18:00 

15:00:00 
12:36:00 
15:00:00 
15:00:00 
12:36:00 

'\~"- ~~~ 
I.nh Supervisor j 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
CM 
AL 
AL 
AL 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 

CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sQs.comtminerals 

Member 01 the BGB Group (8ocl6l6 G6n6rale d. 5uMllianca) 

111/$ documenl is Issued by It1e C<>mpany undBr /Is General CDnc/ltlons of SfIfVice """"Slllble at htIp:llwww.sgs.comAermIS_8IId_oondi/;ono.htm. Altanllon Is ctnIWn to /h. limitation of UabOIty. 
_nl_ andjllIisdicIion Issues delfnadtllellJin. 

Any hold., of Ih/o document is advised that InfOtmalion contained hareon ronects /he COmpeny's fllldinga at lIIe Ume of ills in_ only and Wflhfn tile timits of Client's Inlllructions. if any. _ 
company's sole rosponstbilily is to ills Client and Ih/o _ent does not exonerate parties to • 1nIn •• ction Ii'om exercising an It1eir rfahts and obligations undBr lIIe transaction documents. Any 
unaulllorized a/teraIion, fOrgery or fals/ncafiofl of/he content or appearance ofttJI. rlDcurner7t is unlawful end otrentIenJ may be prosecuted to /he fullest emnt 0' /he 1_ 



Analysis Report 

November 14,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: Nov 6,2013 Sample Taken By: 
Date Received: Nov 7,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-001 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Manganese, Mn - Dissolved 0.071 mg/l EPA 200.7 
Potassium, K - Dissolved 9.92 mg/l EPA 200.7 
Sodium, Na - Dissolved 88.74 mg/l EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
0925 
1027 
11 W#2 Seal 
4 
7.44 pH units 
5GPM 
15.7 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-11-07 15:00:00 
0.14 2013-11-07 15:00:00 
0.09 2013-11-07 15:00:00 

'\~~~ ~'~ 
Lab suocrvisor j 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 64528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member olthe 6GS Group (Socl6t6 G6n6 ... ,. d. SUrveillance) 

T1I/$ docum.nt i. issued by /he Company under It& General condition. of Service eccesalble at hltp:11www./5f1IS.comAonns_and_oondlflons.hIm. Altenllon is drawn /0 the limihlllon of Babiflly. 
Indomnl/lcallon and jurisdiction issues defined therein. 

MY holder of this document i. arMsed /hat in_on contained h9l8Oll 18_ /he Comp<Jny's Ifndin~ at /he lime of iI5 intervention only and IM/hin /he limlt& of Client'S /nQruc/lon.. If any. Tho 
Company's sole responsibHiIy is to It& CH.nt and this document does not exonerate partie. /0 a transaction tom .xen:/slng aN /heir ~ and obligations under /he transsc:tion dOCUfrHHl/s. My 
unaulhorized aJteration. forg.ry or ",I.ineat/on of/he content or eppearance oftlJis document is unl&wfuland offendllts mey be prosecuted /0 /he fullest extent of/he law 



November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC031L 341 mglL SM2340-B 
Acidity 18 mglL 01067 
Anions 10.18 meqlL SM1030E 
Balance -1.58 % SM1030E 
Cations 9.87 meqIL SM1030E 
Alkalinity, mg CaC03JL (pH 4.5) 363 mglL SM232O-B 
Bicarbonate Alkalinity as CaC03 363 mglL SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.51 SM45oo-H 
pH Temperature 9.70 ·C SM4500-H 
Conductivity 889 )Jmhos/cm SM2510 
Total Dissolved Solids 529 mg/L SM2540-C 
Chloride, CI 12 mg/L EPA 300.0 
Sulfate, S04 125 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 65.79 mglL EPA 200.7 
Iron, Fe - Total 2.48 mglL EPA 200.7 
Iron, Fe - Dissolved <0.03 mglL EPA 200.7 
Magnesium, Mg - Dissolved 42.81 mglL EPA 200.7 
Manganese, Mn - Total 0.024 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.024 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 

0925 
1053 
17W#2 Seal 
4 
7.55 pH units 
12.6 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-11-14 
5 2013-11-12 
0 2013-11-14 
-10 2013-11-14 
0 2013-11-14 
5 2013-11-08 
5 2013-11-08 
5 2013-11-08 
0.01 2013-11-07 
0.01 2013-11-07 
0.1 2013-11-07 
30 2013-11-07 
1 2013-11-11 
1 2013-11-11 

0.03 2013-11-07 
0.05 2013-11-13 
0.03 2013-11-07 
0.01 2013-11-07 
0.002 2013-11-13 
0.002 2013-11-07 

ANALYZED 
TIME 

09:30:17 
10:45:00 
09:30:17 
09:30:17 
09:30:17 
08:02:00 
08:02:00 
08:02:00 
09:37:00 
09:37:00 
09:40:00 
14:45:00 
22:18:00 
22:18:00 

15:00:00 
12:36:00 
15:00:00 
15:00:00 
12:36:00 
15:00:00 

'\ "- ~~ .. 
\ ..., (J\"''''''- . '" 

Lnb SUllcrvisur I 
Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
CM 
AL 
AL 
AL 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 
CM 

CM 
CM 
CM 
CM 
CM 
CM 

SGS North America Inc. 2035 North Airport Road Huntington UT a4528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.com/minerals 

Member of tho SGS Gro.p (Socitt6 General. d. 6.Mllllanca) 

7IJIs document Is Issued by the Compeny under /IS General Condl/lOns of SfHV/ce accessibl. et h/tp:IMww.sgs.oomAenns_8nd_coodlt1ons.hlm. Attention Is drawn to the Hmnetton of .abllfty. 
Indemnllir:tItion and jurisdiction Iss.tIS defined the,.,in. 

Any hold., of /his doCUlllf/ll/ is tIlMsed /fIal intonmatlon contained hereon raIIe<:Is the Compeny's Ifndings 1ft /fie time of /IS In_n only and wIIJJin the /im/lS of CIIent~ /nstntctlons. If any. 711. 
Compeny's sole responsibility Is to /IS CNenl and tt>ts documenl does not OJConera/e parties to a transaction from exOJdsing tIH /fIe1r rlgh/3 and ob/lganons under /fie transaction documoni& Any 
unau/florlzed &neratJon. /'orgflfy or falslnCBI/on ofme contanl or appearanoo of/flls documenl is unlawful and offonc/era may be prosecuted to /fie fullest extent of the law 



Analysis Report 

November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321872-002 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

11.03 mg/L 
63.88 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 

PacifiCorp 
VBJ 
0925 
1053 
17 W#2 Seal 
4 
7.55 pH units 
12.6 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2013-11-07 
0.09 2013-11-07 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

15:00:00 CM 
15:00:00 CM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Mambe, oltho SGS Group (SociMo GOnlirole de Surveillance) 

This document i. issued by the Company under Its GeneRIl Conditions of Service acco""'ble at hltp:/lIANNI.sgs.oomlferm,,-on'U:onrlltions.hIm. Attention is drawn to ttl. limitation of 6ab1Oty. 
Indemnification and fu_on Issues _nod ftJo18ln. 

Any holder of fills document is advised that inlbtmation contained hereon re/1ect5 ttle Companys 1/,,,lIngs at the Ume of Its intervention cnly end within ftJo limits of Client's inslnlctlons. If any. The 
companys sole responstb/lily is to Its Client end this document does not exone18le partIe$ to 0 transaction Itom exorcising aD their :#g/I/$ and obHgatlons under the fransecNon documents. Any 
unouthotlzad alteration. Iargory or falllitication of the conlent or appearance of this document is unlawful and of1enders may be prosecuted to ttle "'Host extent of ttl. law 



November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-005 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 366 mg/L SM2340-B 
Acidity 25 mg/L 01067 
Anions 13.36 meq/L SM1030E 
Balance -0.83 % SM1030E 
Cations 13.14 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 472 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 472 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.44 SM4500-H 
pH Temperature 10.60 ·C SM4500-H 
Conductivity 1183 IJmhos/cm SM2510 
Total Dissolved Solids 737 mg/L SM2540-C 
Chloride, CI 7 mg/L EPA 300.0 
Sulfate, S04 179 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 73.06 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 44.63 mg/L EPA 200.7 
Manganese, Mn - Total 0.002 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 

0925 
1350 
10 N XC-5 Borehole 
4 
7.46 pH units 
-50GPM 
11.4 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2013-11-14 09:30:17 
5 2013-11-12 10:45:00 
0 2013-11-14 09:30:17 
-10 2013-11-14 09:30:17 
0 2013-11-14 09:30:17 
5 2013-11-08 08:02:00 
5 2013-11-08 08:02:00 
5 2013-11-08 08:02:00 
0.01 2013-11-07 09:43:00 
0.01 2013-11-07 09:43:00 
0.1 2013-11-07 09:40:00 
30 2013-11-12 12:10:00 
1 2013-11-11 22:18:00 
1 2013-11-11 22:18:00 

0.03 2013-11-07 15:00:00 
0.05 2013-11-13 12:36:00 
0.03 2013-11-07 15:00:00 
0.01 2013-11-07 15:00:00 
0.002 2013-11-13 12:36:00 

':~~~':-- Jt-~~~, 
I.a .... Suncrvisur I 

Domenic Ibanez 
Lab Supervisor 

ANALYST 
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CM 
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AL 
AL 
CM 
CM 
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CM 
CM 
CM 
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CM 
CM 
CM 
CM 
CM 

5G5 North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Mambar olthe SGS Group (Soci6t6 Gen6rale de Surveillance) 

This document is issued by the Company under ns Genotal C<JnctJ/lons of SSrv/ce accessible at http://www.sgs.CXlI1IItamJs_and_condilions.hlm. Attention is drawn to the limitation of H.bRfly. 
in_cation and jurisc/ic:tion issues defined the"';n. 

Any holder of this document is edvised that information oontained hereon ret/ec:ts the Compeny's findings at the lima of its intervention only and within the /knits of Client's instruct/CJns. if any. The 
Compeny's sole 18SpOlISibiIity is to i/s CUent and this document does not exonerate pan;es to a transaction /i'om e.ercising aU their rights and obl/gBtfons under the transaclion documents. Any 
unauthorized .neration. fOtyery or fals/lfcation of the content or app88f8nce of this document Is unl.wful and o""ndors may be prosecuted to the fullest extent of the law 



Analysis Report 

November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY rep (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 

Time Received: 
Time Sampled: 

Location: 
Mine: 

Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321872-005 

<0.002 mg/L 
10.65 rng/L 

127.54 rng/L 

Minerals Services Division 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of 2 

PacifiCorp 

VBJ 
0925 
1350 

10 N XC-5 Borehole 
4 
7.46 pH units 
-50 GPM 

11.4 DEG. C 

REPORTING ANALYZED 
LIMIT DATE 

0.002 2013-11-07 
0.14 2013-11-07 
0.09 2013-11-07 

Domenic Ibanez 
Lab Supervisor 

TIME 

15:00:00 
15:00:00 
15:00:00 

ANALYST 

eM 
eM 
eM 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Soci6t6 G6n6rale de Surveillance) 

This document is Issued by the Company under its General Conditions of SelVice tJCCeIlSlble at http://www.sgs.comAennt,-anrLconclifionshtm. __ n is rInIwn /0 the Om/tatlon of I/abIIity, 
fndemnilicetion and jurlsdIrtion Issues defined therein. 

Any holder of this document Is advised that Infonnation conIoIned haraon re/lecls the Company's findings at the time of Its InleM!ntion only and within the Hmlts of ClIent's instructions. If any. 7ne 
company's sole responsibility Is /0 its ClIent and this document does not exonerate parties /0 a transaction Ii'om exeroIS/ng ao their righl. and obligations under the t!'ansaclion documents. Any 
unauthorized alteration. forgery or falsificetion of the content or appearance of this document Is un/awful and offenders may be prosecuted /0 the "'/lost extent of the law 



November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-006 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 355 mg/L SM2340-B 
Acidity 32 mg/L 01067 
Anions 8.07 meq/L SM1030E 
Balance -0.39 % SM1030E 
Cations 8.01 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 340 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 340 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.25 SM4500-H 
pH Temperature 11.10 ·C SM45oo-H 
Conductivity 714 J,Jmhos/cm SM2510 
Total Dissolved Solids 394 mg/L SM2540-C 
Chloride, CI 7 mgf .. EPA 300.0 
Sulfate, S04 52 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 76.32 mg/L EPA 200.7 
Iron, Fe - Total 0.52 mg/L EPA 200.7 
Iron, Fe - Dissolved 0.06 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 40.04 mg/L EPA 200.7 
Manganese, Mn - Total 0.021 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.021 mg/L EPA 200.7 

Minerals SeNices Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

Page 1 of 2 

PacifiCorp 
VBJ 
0925 
1610 
3N 00 
4 
7.22 pH units 
12.8 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-11-14 
5 2013-11-1 2 
0 2013-11-14 
-10 2013-11-14 
0 2013-11-14 
5 2013-11-08 
5 2013-11-08 
5 2013-11-08 
0.01 2013-11-07 
0.01 2013-11-07 
0.1 2013-11-07 
30 2013-11-12 
1 2013-11-11 
1 2013-11-11 

0.03 2013-11-07 
0.05 2013-11-13 
0.03 2013-11-07 
0.Q1 2013-11-07 
0.002 2013-11-13 
0.002 2013-11-07 

ANALYZED 
TIME 

09:30:17 
10:45:00 
09:30:17 
09:30:17 
09:30:17 
08:02:00 
08:02:00 
08:02:00 
09:47:00 
09:47:00 
09:40:00 
12:10:00 
22:18:00 
22:18:00 

15:00:00 
12:36:00 
15:00:00 
15:00:00 
12:36:00 
15:00:00 
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Lab Supervisor 
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ThIs document is issued by tho Company under Its Goneral ConrJilions of Servioo ar:oe8llibl. at http:IMww.sgs.oomAerms_and_condition •. hlm. Attention Is drawn to the Hmitalion of HabHity, 
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Analysis Report 

November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample ID By: 
Date Sampled: Nov 6,2013 Sample Taken By: 
Date Received: Nov 7,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-006 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 4.52 mg/L EPA 200.7 
Sodium, Na - Dissolved 18.18 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
0925 
1610 
3 N 00 
4 
7.22 pH units 
12.8 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

0.14 2013-11-07 15:00:00 CM 
0.09 2013-11-07 15:00:00 CM 

\~~~~ ~t-~ 
Lah Supervisur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2438 www.sgs.com/minerals 

Member of the SGS Group (Saelile GOnOraie de SUMlllanee) 

Th/4 document Is /ssUlld by the Compeny under its Gonol'lll Conditions of SBfV/oe _bl. at hltp:INIww.sgs.oamAem"Lond_oondItions.hIm. Allenlion Is drawn to the Nmltatlon of HabRiIy, 
IndemnIncatlon and jIlrIsdIc/Jon Issues dellnecl th.",ln. 

Any haldBr of tIJ/s document Is advised thaI InfotmlJllon contained hereon !enects the Compsny'll ffndIngs at the lime of its inIoiventjon only and wIIIIin the limits of ClIent's instructions, If any. TIle 
Company's sole responsibility is to its CHonl and this <Iocument doos not exonerata parlies to a InInsaction 1tom exercising aN their rights and obligations under the transaction documents. Any 
unauthorized aitenJtion, forgoIy or falsi_on of tho contant or """.."".,. offlJi. <Iocumenl i. unlawfliland otrond.,. may be prosecuted to the fuHeIJt extant of the law 



November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872·003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 289 mg/L SM234O-B 
Acidity 11 mg/L Dl067 
Anions 6.58 meq/L SM1030E 
Balance 0.27 % SM1030E 
Cations 6.62 meq.t SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 255 mg/L SM232O-B 
Bicarbonate Alkafinity as CaC03 255 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.70 SM4500-H 
pH Temperature 9.80 ·C SM4500-H 
Conductivity 601 jJmhos/cm SM2510 
Total Dissolved Solids 325 mg/l SM2540-C 
Chloride, CI 16 mg/L EPA 300.0 
Sulfate, S04 50 mg/l EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 56.81 mg/L EPA 200.7 
Iron, Fe - Total 0.13 mg/L EPA 200.7 
Iron, Fe • Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 35.70 mg/L EPA 200.7 
Manganese, Mn - Total 0.003 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.003 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
0925 
1130 
8th W XC-25 #2 
4 
7.91 pH units 
12.7 DEG. C 

REPORTING 
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-10 2013-11-14 
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1 2013-11-11 
1 2013-11-11 

0.03 2013-11-07 
0.05 2013-11-13 
0.03 2013-11-07 
0.01 2013-11-07 
0.002 2013·11·13 
0.002 2013·11-07 

ANALYZED 
TIME 

09:30:17 
10:45:00 
09:30:17 
09:30:17 
09:30:17 
08:02:00 
08:02:00 
08:02:00 
09:39:00 
09:39:00 
09:40:00 
14:45:00 
22:18:00 
22:18:00 

15:00:00 
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Lab Supervisor 
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Analysis Report 

November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Nov 6,2013 
Date Received: Nov 7,2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1321872-003 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 5.15 mg/L EPA 200.7 
Sodium, Na - Dissolved 16.42 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
0925 
1130 
8th W XC-25 #2 
4 
7.91 pH units 
12.7 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2013-11-07 15:00:00 
0.09 2013-11-07 15:00:00 
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Lab Supervisor 
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SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Memberoflhe 8GS Group (Soeitt. Gtntrale de Surveillance) 

71IIs document Is Issued by the Company under its General Conclitk>ns of S01VIce acoeslSibl. at htlp:IMww.I5QS.comIIanns_and_condilions.htm. Attention Is dtaWn to the Hmltalion of HabHiIy, 
indemnification and jurisdiction Issues rteffned th.18In. 

Any holder of this document is arlvised thai inlbrmation oontained hereon reflects /he Company's findings al the time of /Is Intervention only and within /he limits of CHant's instructions, if any. Th. 
Company's sole re&pOfISibi/ity is to its Client and thI. ctocument does not exonerate partie to • transection from exercising aU l11eir rights and obligations under 111. transaction documents. Any 
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November 14,2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Nov 6,2013 
Nov 7,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample ID: 782-1321872-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 281 mg/L SM2340-B 
Acidity 8 mg/L Dl067 
Anions 6.25 meq/L SM1030E 
Balance 0.37 % SM1030E 
Cations 6.30 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 252 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 252 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.97 SM4500-H 
pH Temperature 10.10 ~C SM4500-H 
Conductivity 575 f.Jmhos/cm SM251 0 
Total Dissolved Solids 313 mg/L SM2540-C 
Chloride, CI 9 mg/L EPA 300.0 
Sulfate, S04 46 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 57.37 rng/L EPA 200.7 
Iron, Fe - Total <0.05 rng/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 33.40 mg/L EPA 200.7 
Manganese, Mn - Total 0.005 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.005 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
0925 
1225 
11 N XC-9#2 
4 
7.85 pH units 
12.5 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-11-14 
5 2013-11-12 
0 2013-11-14 
-10 2013-11-14 
0 2013-11-14 
5 2013-11-08 
5 2013-11-08 
5 2013-11-08 
0.01 2013-11-07 
0.01 2013-11-07 
0.1 2013-11-07 
30 2013-11-07 
1 2013-11-11 
1 2013-11-11 

0.03 2013-11-07 
0.05 2013-11-13 
0.03 2013-11-07 
0.01 2013-11-07 
0.002 2013-11-13 
0.002 2013-11-07 
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ANALYZED 
TIME ANALYST 

09:30:17 AL 
10:45:00 CM 
09:30:17 AL 
09:30:17 AL 
09:30:17 AL 
08:02:00 CM 
08:02:00 CM 
08:02:00 CM 
09:41:00 CM 
09:41:00 CM 
09:40:00 CM 
14:45:00 CM 
22:18:00 CM 
22:18:00 CM 

15:00:00 CM 
12:36:00 CM 
15:00:00 CM 
15:00:00 CM 
12:36:00 CM 
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I .ah SUflcrvisur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Soc:6t~ G""ra'e de Survell'ance) 
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Indemnification and jurlsdlclion issues denned fIIerein. 
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unauthorized alteration, forgery or falsificaffon of the content or appearance Dfthls document is unlawful and offenders may be prosecuted to the fuHest extent of the law 



Analysis Report 

November 14, 2013 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine Sample I D By: 
Date Sampled: Nov 6,2013 Sample Taken By: 
Date Received: Nov 7,2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1321872-004 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Potassium, K - Dissolved 5.77 mg/L EPA 200.7 
Sodium, Na - Dissolved 12.45 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
0925 
1225 
11 N XC-9#2 
4 
7.85 pH units 
12.5 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

0.14 2013-11-07 15:00:00 CM 
0.09 2013-11-07 15:00:00 CM 

\O\~~ .~t-.-. ~"'" 
Lab SunCI"ViSUI' 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2438 www.sgs.comlminerals 

Membe, of the SGS Group (Soc/6t6 G6n6rala de Surveillance) 

1/Jis document is issued by ItJe Company under Its General Conditions of SeNJce acoesslble aI h/tp:IMww.sgs.ootrIIIWms.end.conditions.hlm. Attention is dnJwn to tho Imitation of NabUIty, 
indemnilication and jurisdiction issues defined therein. 

Any holder of this document is acJvised thet information contained hereon re//ec/s the COmpany's "nc/ings at tho time of its Inteivention only end within the Omits of Client's Instructions, If any. The 
Company's sole responsibility is to its CHent and this document does not exonerate pallia. to e I7ansactlon It"om exeldslng aN the" rtghts end obligations under the I7ansection documents. Any 
uneuthortzed aUota/iOn, forgery or falsmcalfon of tho content or appearance of this document Is unlawful end offenders may be prosecuted to the fullest extent of the law 



January 08, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Dec 18, 2013 
Dec 18,2013 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-132238~03 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 283 mg/L SM2340-B 
Acidity 38 mg/L 01067 
Anions 9.81 meQIL SM1030E 
Balance 0.15 % SM1030E 
Cations 9.84 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 442 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 442 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM232O-B 
pH 7.28 SM4500-tl 
pH Temperature 16.20 ·C SM4500-tl 
Conductivity 900 (Jmhoslcm SM2510 
Total Dissolved Solids 499 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 35 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 73.30 mg/L EPA 200.7 
Iron, Fe - Total 0.48 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 24.36 mg/L EPA 200.7 
Manganese, Mn - Total 0.091 mg/L EPA 200.7 

Minerals Services Division 

Page 1012 

PacifiCorp 
VBJ 
1500 
1050 
11 W#2 SEAL 
4 
7.25 pH units 
4.29GPM 
15.7 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-12-31 
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ANALYZED 
TIME 
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12:51:00 
12:51 :00 
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13:45:00 
01:52:00 
01:52:00 

07:00:00 
12:18:00 
07:00:00 
07:00:00 
12:18:00 
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Domenic Ibanez 
Lab Supervisor 
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Analysis Report 

January 08, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample JD: Deer Creek Mine 
Date Sampled: Dec 18, 2013 
Date Received: Dec 18, 2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1322384-003 

TESTS 
METALS BY lep (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.086 mg/l 
9.90 mg/l. 

90.16 mg/l 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1500 
1050 
11 W#2 SEAL 
4 
7.25 pH units 
4.29GPM 
15.7 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.002 2013-12-20 07:00:00 
0.14 2013-12-20 07:00:00 
0.09 2013-12-20 07:00:00 
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AL 
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Analysis Report 

January 08, 2014 

PACIFICORP 
FIELD OFFICE 

Page 1 of2 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Dec 18,2013 
Dec 18, 2013 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782·1322384-004 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 336 mg/l SM2340-B 
Acidity 36 mJ/L D1067 
Anions 9.28 meq/l SM1030E 
Balance 2.78 % SM1030E 
Cations 9.81 meq/L SM1030E 
Alkalinity, mJ CaC03/L (pH 4.5) 319 mJ/l SM2320-B 
Bicarbonate Alkalinity as CaC03 319 mJ/l SM2320·B 
Carbonate Alkalinity as CaC03 <5 mJ/L SM2320-B 
pH 7.48 SM4500-H 
pH Temperature 15.90 °C SM4500-H 
Conductivity 928 ~mhoslcm SM251 0 
Total Dissolved Solids 536 mJ/l SM2540-C 
Chloride, CI 12 mg/l EPA 300.0 
Sulfate, S04 124 mJ/l EPA 300.0 

METALS BY ICP 
CalCium, Ca - Dissolved 64.37 mg/L EPA 200.7 
Iron, Fe· Total 2.53 mg/L EPA 200.7 
Iron, Fe· Dissolved <0.03 mg/l EPA 200.7 
Magnesium, Mg - Dissolved 42.46 mg/L EPA 200.7 
Manganese, Mn - Total 0.023 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.023 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1500 
1115 
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4 
7.22 pH units 
12.5 DEG. C 

REPORTING 
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·10 2013-12-31 
0 2013·12·31 
5 2013-12·31 
5 2013-12-31 
5 2013-12-31 
0.01 2013-12·18 
0.01 2013-12-18 
0.1 2013-12·19 
30 2013·12·19 
1 2013·12-21 
1 2013-12·21 

0.03 2013·12·20 
0.05 2013-12-30 
0.03 2013-12-20 
0.01 2013-12-20 
0.002 2013-12-30 
0.002 2013-12-20 

ANALVZED 
TIME 

12:51:00 
15:00:00 
12:51:00 
12:51:00 
12:51:00 
12:41:50 
12:41:50 
12:41:50 
15:21:00 
15:21:00 
08:00:00 
13:45:00 
01:52:00 
01:52:00 

07:00:00 
12:18:00 
07:00:00 
07:00:00 
12:18:00 
07:00:00 

'\'-. " t; t. ' 
\ '- ~c -. - ~-- "'. ' . ' .. ~/'), . .,-",. 

... . .' 

I <u~ S\lncrvis()J' 

Domenic Ibanez 
Lab Supervisor 

.' 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

ANALYST 

AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 
AL 

AL 
AL 
AL 
AL 
AL 
AL 

Member aflhe 5GS Group <_ G6nlirale d. Surveillance) 

This document Is issued by tile Company under /1$ General CondJtjons of SOfY/ce ._Ie ., h/tp:lMww.sgo."""""""'s_end_con_.hIm. Aflention Is ......" to the llmilatlon of 6ebi11/y, 
/ndemn/lJcetiOn IlIIcI jurlodIaton Issues cIoflnec/ the~n. 
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unauthorizecl alienJ6011, /i>rgety or ",''''Wee«"" of",. contenl or appearanee of /Iris c/ocumenl is unlawful Incl offenc/er$ may be prooecutecI to the fulJeslemnl ofltle law 



Analysis Report 

January 08,2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Dec 18, 2013 
Date Received: Dec 18, 2013 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1322384-004 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Potassium, K - Dissolved 11 .21 mg/l EPA 200.7 
Sodium, Na - Dissolved 64.84 mgll EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 

1500 
1115 
17 W#2 SEAL 
4 

7.22 pH units 
12.5 DEG. C 

REPORTING 
LIMIT DATE 

0.14 2013-12-20 
0.09 2013-12-20 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 

!I.M5 ANALYST 

07:00:00 Al 
07:00:00 Al 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.8gs.com/minerals 

Momberafthe SGS Group (SDcf6tt G6n6ra1e de Survellianoe) 

This _ant Is IsSUed by "'" COmpany undo, ills GenenJ/ COndItions 0' SotVioe 8COOMlbie at hItp:hwww .•. com.ferms_and_contIifion&hIm. Attention Is _ to /tie limilalion 0' /labOlIy, 
IndemnificatiOn and jurisdiction Issues _ad 1trtNa1n. 

Any holder 0' /trIs doCUment Is adviSed /hat Information C%1fIIa/ned here<ltl "'_ the Company's flndl1Jgs at Itre time of its inteMlnlion only and wiltr/n Itre limits of ClIent's In&Iroc:liono. If any. The 
Company's sole rupansibllily is to its ClIent and /his document does not aX0/J6f8ta petties to a lraMac/ion '""" 8){~ .w their rights and obHga6ons under "'" transac:/ion documents. Any 
unauthottzad II/terat/on. fOr961Y or '"/o/ncal/On 0' the content or appearance "'/tris <Iocum""t Is unlawful end _ may be proS8CUIed to tho "'/leIS/extent "'tho law 



January DB, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: Deer Creek Mine 
Date Sampled: Dec 18, 2013 
Date Received: Dec 18, 2013 
Product Description: WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1322384-005 

TESTS RESULT YNlI METHOD 

Hardness, mg equivalent CaC03/L 381 mgl\.. SM2340~ 

Acidity 39 mgl\.. 01067 
Anions 13.09 meql\.. SM1030E 
Balance 2.48 % SM1030E 
Cations 13.75 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 455 mg/L SM2320-B 
Bicarbonate A1kaUnity as cae03 455 mgl\.. SM2320~ 

Carbonate Alkalinity as CaC03 <5 mgl\.. SM2320-B 
pH 7.35 SM4500-H 
pH Temperature 16.70 'C SM45OO-H 
Conductivity 1206 ~mhos/cm SM2510 
Total Dissolved Solids 733 mg/L SM254O-C 
Chloride, CI 7 mgl\.. EPA 300.0 
Sulfate, S04 182 mgl\.. EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 75.84 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe -Dissolved <0.03 mg/l EPA 200.7 
Magnesium, Mg - Dissolved 46.46 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 mgl\.. EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1500 
1135 
10 N XC-5 BOREHOLE 
4 
7.26 pH units 
-50 GPM 
11.6 DEG. C 

REPORTING 
LIMIT DATE 

1 2013-12-31 
5 2013-12-18 
0 2013-12-31 
-10 2013-12-31 
0 2013-12-31 
5 2013-12-31 
5 2013-12-31 
5 2013-12-31 
0.01 2013-12-18 
0.01 2013-12-18 
0.1 2013-12-19 
30 2013-12-19 
1 2013-12-21 
1 2013-12-21 

0.03 2013-12-20 
0.05 2013-12-30 
0.03 2013-12-20 
0.01 2013-12-20 
0.002 2013-12-30 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME ANALYST 

12:51 :00 AL 
15:00:00 AL 
12:51:00 AL 
12:51:00 AL 
12:51:00 AL 
12:41:51 AL 
12:41:51 AL 
12:41 :51 AL 
15:23:00 AL 
15:23:00 AL 
08:00:00 AL 
13:45:00 AL 
01:52:00 AL 
01:52:00 AL 

07:00:00 AL 
12:18:00 AL 
07:00:00 AL 
07:00:00 AL 
12:18:00 AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435H\53-2436 www.sgs.comIminerais 

Member or the 5G8 Group (SocI6t6 (36n ... I. d. 8U"",1118nc:e) 

Thill tlDcument 1$ _ by tho Company under It!s G""""" C<>nrtltfons of Berv/CII accessible at hftp:liNww.lSJjS.c:omAerma_omU",ndltfOlJs.htm. Attenllon Is .... wn to the lIm/lalJon of Uabllily. 
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unauthorized ._on. fDlrifJfY or flilsiHca/ion of the con"'nf or a_nDO o(/hls tlDcumanl is unlawflll and offenden may be prosecu/ocl to the fullest extent of the law 



Analysis Report 

January 08,2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: Deer Creek Mine Sample 10 By: 
Date Sampled: Dec 18, 2013 Sample Taken By: 
Date Received: Dec 18, 2013 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1322384-005 

TESTS RESULT UNIT METHOD 
METALS BY rep (continued) 
Manganese, Mn - Dissolved <0.002 rng/L EPA 200.7 
Potassium, K - Dissolved 11.35 rng/L EPA 200.7 
Sodium, Na - Dissolved 134.65 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1500 
1135 
10 N XC-5 BOREHOLE 
4 
7.26 pH units 
-50GPM 
11.6 DEG. C 

REPORTING ANALVZED 
LIMIT DATE TIME 

0.002 2013-12-20 07:00:00 
0.14 2013-12-20 07:00:00 
0.09 2013-12-20 07:00:00 

~l~.-->" .. 
Lllb Sl1ocTvi~('J' ~ 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road HUntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.comlminerals 

Member or 111. SGS Group (8od6\6 G ..... 10 d. StJ""'illanc:e) 

This document Is Issued by tile Compeny unclef /IS General Condi/JOns or Setv/c:e accessible at hltp:lMww.sgs.ClOI7!A8rms_.n'LoondiIior ... hIm. Attention Is d7awn 10 ",. ffmitaIfon or HabIIfty. 
intlomnilicaffon and jutisdic/jon Issuas .. lined _In. 

Any holder of tIIis document is acMsec1 tII,t in""""'lIon conlefnad hOlllon reflects tile Company's ffndfn~ 11/ tile lime of its in_lion only and witllin tile 11m/Is of CN""t's inlllruct1ons. If any. The 
CompBlly's .sol. mspon5ibilily .. 10 /IS CHant and lhils document does not exon,,11111 PMfies /0 a trano«:lion from -Infl ." /heir rlgh!s and obligations unc/or tho transac:flon documonm. Any 
unau/l>o(jzod .«0lIl/I0Il, fwgery or fa/sfb/loll of /tie CtJIJlent or ~ orthis document .. unlawful and oflonders may be prosecuted 10 /tie fullest _ or!he law 



February 04, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jan 15,2014 
Jan 15, 2014 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
TIme Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1422737-001 

TESTS RESULT YN!! METHOD 

Hardness, mg equivalent CaC03/L 295 mg/L SM2340-B 
Acidity 11 mg/L 01067 
Anions 9.70 meq/L SM1030E 
Balance 1.57 % SM1030E 
Cations 10.01 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 440 mg/L SM2320-B 
Bicarbonate Alkannity as Cae03 440 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.62 SM450().}1 
pH Temperature 19.20 ·C SM4500-H 
Conductivity 913 ~mhOS/cm SM251 0 
Total Dissolved Solids 525 mg/L SM2540-C 
Chloride, CI 8 mg/L EPA 300.0 
Sulfate, S04 32 mglL EPA 300.0 

METALS BY lep 
Calcium, Ca - ~issolved 75.86 mg/L EPA 200.7 
Iron, Fe - Total 0.44 mg/L EPA 200.7 
Iron, Fe -Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 25.75 mg/L EPA 200.7 
Manganese, Mn - Total 0.051 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
VBJ 
1357 
1012 
11 W#2 Seal 
4 
7.62 pH units 
4.6GPM 
15.7 DEG. C 

REPORTING 

.!:!M!! DATE 

1 2014-02-04 
5 201-W1-23 
0 2014-02-04 
-10 201-W2-04 
0 201-W2-04 
5 201-W1-20 
5 201-W1-20 
5 2014-01-20 
0.01 201-W1-16 
0.01 201-W1-16 
0.1 201-W1-16 
30 201-W1-16 
1 201-W1-17 
1 201-W1-17 

0.03 201-W1-2O 
0.05 201-W1-20 
0.03 201-W1-20 
0.01 201-W1-20 
0.002 2014-01-20 

ANALYZED 
TIME 

11:00:00 
13:00:00 
11:00:00 
11:00:00 
11:00:00 
08:45:00 
08:45:00 
08:45:00 
09:35:00 
09:35:00 
10:40:00 
14:10:00 
19:48:00 
19:48:00 

15:08:00 
11:36:00 
15:08:00 
15:08:00 
11:36:00 
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I • ..lb !-lu,")crviSOI' 

Domenic Ibanez 
Lab Supervisor 
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AL 
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01 
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01 
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Member GItha SGS Group (SoCi6t6 G6n6rele de Burvellllnce) 
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Analysis Report 

February 04, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Jan 15, 2014 
Date Received: Jan 15,2014 
Product Description: WATER 

Comments: Dissolved Metals Filtered at lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782·1422737"()O1 

TESTS RESULT YW! METHOD 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 0.046 mg/L EPA 200.7 
Potassium, K - Dissolved 9.84 mgJL EPA 200.7 
Sodium, Na - Dissolved 88.52 mg/L EPA 200.7 

Minerals Services Division 

Page 2 of2 

PacifiCorp 
VBJ 
1357 
1012 
11 W#2 Seal 
4 
7.62 pH units 
4.6GPM 
15.7 DEG. C 

REPORTING ANALVZED 
LIMIT DATE TIME 

0.002 2014-01-20 15:08:00 
0.14 2014-01-20 15:08:00 
0.09 2014-01-20 15:08:00 

\"','~('(\".",,~ }t-.~-... ·;,.· 
1. .. h SUf)CTvisul' ! 

Domenic Ibanez 
lab Supervisor 

ANALYST 

AL 
AL 
AL 

SGS North Americe Inc. 2035 North Airport Road HUntington UT 84528 t (435) 653-2311 f (435}-853-2436 www.sgs.comIminerals 

Member of the SGS Group (Socl6t6 G6n61111. de Su ..... lllance) 
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February 04, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jan 15,2014 
Jan 15,2014 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1422737-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03lL 341 mgl1.. SM2340-B 
Acidity 17 mgl1.. 01067 
Anions 9.75 meql1.. SM1030E 
Balance 0.31 % SM1030E 
Cations 9.81 meqlL SM1030E 
Alkalinity, mg CaC031L (pH 4.5) 346 mg/L SM2320-B 
Bicarbonate Alkafinity as CaC03 346 mgl1.. SM2320-B 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-B 
pH 7.33 SM4500-H 
pH Temperature 19.10 ·C SM4500-H 
Conductivity 921 IJmhoslcm SM2510 
Total Dissolved Solids 542 rngl1.. SM2540-C 
Chloride, CI 12 rngrL. EPA 300.0 
Sulfate, S04 120 mg/L EPA 300.0 

METALS BY ICP 
CalCium, Ca - Dissol'~ed 65.40 mglL EPA 200.7 
Iron, Fe -Total 2.15 mgl1.. EPA 200.7 
Iron, Fe - Dissolved <0.03 mgl1.. EPA 200.7 
Magnesium, Mg - Dissolved 43.19 mglL EPA 200.7 
Manganese, Mn - Total 0.024 rng/L EPA 200.7 
Manganese, Mn - Dissolved 0.022 rngl1.. EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1357 
1037 
17W#2 Seal 
4 
7.2 pH units 
12.6 DEG. C 

REPORTING 
LIMIT DATE 

1 2014-02-04 
5 2014-01-23 
0 2014-02-04 
-10 2014-02-04 
0 2014'{)2-04 
5 2014'{)1-2O 
5 2014-01-20 
5 20 14'{)1-20 
0.01 2014-01-16 
0.01 2014-01-16 
0.1 2014-01-16 
30 2014-01-16 
1 2014-01-17 
1 2014-01-17 

0.03 2014-01-20 
0.05 2014.{)1-2O 
0.03 2014-01-20 
0.01 2014-01-20 
0.002 2014-01-20 
0.002 2014-01-20 

ANAlYZED 
TIME 

11:00:00 
13:00:00 
11:00:00 
11:00:00 
11:00:00 
08:45:00 
08:45:00 
08:45:00 
09:36:00 
09:36:00 
10:40:00 
14:10:00 
19:48:00 
19:48:00 

15:08:00 
11:36:00 
15:08:00 
15:08:00 
11:36:00 
15:08:00 
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Domenic Ibanez 
Lab Supervisor 
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Analysis Report 

February 04, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

Deer Creek Mine 
Jan 15,2014 

. Jan 15,2014 
WATER 

Dissolved Metals Filtered at lab 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
location: 
Mine: 
Field - pH: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1422737-002 

RESULT UNIT METHOD 

10.58 mg/l EPA 200.7 
62.58 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
VBJ 
1357 
1037 
17W#2 Seal 
4 
7.2 pH units 
12.6 DEG. C 

REPORTING 
UMIT DATE 

0.14 2014-01-20 
0.09 2014-01-20 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

15:08:00 AL 
15:08:00 AL 
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COmpany's sole rnponsJf>iIity Is to ifs Client end this drx:ut.-t does not .....,."".. parties /0 • transsctton from exercising ell /heir rights end o/>/igefioM under file _on rtocuments. Any 
unauthcflzed ._. torgery or falsification .fttl. content or __ nee ., this document Is unlawful and .ffendeta may be prosecuted /0 ttre fullest extent .ftlle law 



February 04, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Jan 15, 2014 
Jan 15, 2014 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1422737-003 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 391 mg/L SM2340-B 
Acidity 23 mg/L 01067 
Anions 13.35 meq/L SM1030E 
Balance 1.29 % SM1030E 
Cations 13.70 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 469 mg/L SM232O-B 
Bicarbonate AlkaAnlly as CaC03 469 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 I1lI/L SM2320-B 
pH 7.30 SM4500-H 
pH Temperature 19.50 ·C SM45OO-H 
Conductivity 1216 ~mhos/cm SM2510 
Total Oissolved Solids 749 mg/L SM2540-C 
Chloride, CI 7 I1lI/L EPA 300.0 
Sulfate, S04 182 mg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 76.83 mg/L EPA 200.7 
Iron, Fe - Total <0.05 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 11lI/L EPA 200.7 
Magnesium, Mg - Dissolved 48.45 mg/L EPA 200.7 
Manganese, Mn - Total <0.002 11lI/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
VBJ 
1357 
1057 
10 N XC-5 Borehole 
4 
7.17 pH units 
-50 GPM 
11.6 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2014-0241 11:00:00 
5 2014-01-23 13:00:00 
0 2014-02-04 11:00:00 
-10 2014-02-04 11:00:00 
0 2014-02-04 11:00:00 
5 2014-01-20 08:45:00 
5 2014-01-20 08:45:00 
5 2014-01-20 08:45:00 
0.01 2014-01-16 09:38:00 
0.01 2014-01-16 09:38:00 
0.1 2014-01-16 10:40:00 
30 2014-01-16 14:10:00 
1 2014-01-17 19:48:00 
1 2014-01-17 19:48:00 

0.03 2014-02-04 10:00:00 
0.05 2014-01-20 11:36:00 
0.03 2014-01-20 15:08:00 
0.01 2014-02-04 10:00:00 
0.002 2014-01-20 11:36:00 

\' . ~ 
\ ~ Ci.~,· '' ' .. 

'\ t ,. 1= "-- ~'- '. '. 
1_~ll'" Supervisur 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

01 
AL 
01 
01 
01 
AL 
AL 
AL 
01 
01 
01 
01 
01 
01 

AL 
AL 
AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.oomIminerals 

Member oflhe SGS Group (Soci6te Gener.'. d. Surveillance) 

ThJIS documont Is lss\HJd by /he company under n.r GeMtaI CorKIII1otIs of _ acce •• ilJlfJ a/ Mp:DlYww.09S.ClIIfMIInm_8nd_a>tIdificW!l.IIfm. Atlantfoll Is cnwn to /he _ of DIII>DIty. 
Indr>mnj/icelfon and jurisdiction {ssws dr>linad lllerein. 

Any holder of thjs documant is acMsod that _alion contalnad hereon reBoem the C<lmpany's nnrlfngs III the tlma of ls flllelVenlion only and _ /he 1_ 01 Client'S Instruct...... /I any. 11/0 
company's _ n:sponsibility is to Its C/lorJt and this document doe& not exonerate paiIies to a fratmK:tIon Itom onms/nl1 as their rights and obligation. under IIIe _on documents. Any 
unauthortzod alteration, rorgory or /alsllica/jon ofllle conlen/ or IJfJPfJIJ'8nce of this document is unlawful and otrendeni may be prosecuted to the IUUest._ ofllle low 



Analysis Report 

February 04, 2014 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 
Jan 15,2014 
Jan 15,2014 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1422737-003 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

<0.002 mglL 
10.88 mg/L 

128.88 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 

Page 2 of2 

PacifiCorp 
VBJ 
1357 
1057 
10 N XC-5 Borehole 
4 
7.17 pH units 
-50GPM 
11.6 DEG. C 

REPORTING ANALYZED 
LIMIT DATE 

0.002 2014-01-20 
0.14 2014-02-04 
0.09 2014-02-04 

Domenic Ibanez 
Lab Supervisor 

TIME 

15:08:00 
10:00:00 
10:00:00 

ANALYST 

AL 
AL 
AL 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member of the SGS Group (Soci6te G6"6 .. 1e de SUMOiNaneel 

Thkr document is i5sued by /hi! ComfJl'lly under ils Genetlll COnditions of Service ._Ie BI /JItp:lNiww.sgs.tlOI7III8nrI& •• nd.""ndll1ons.htm. AIlention Is '""" to tire 1Im_ of lability, 
_mtIIIfCaIIon endjUflsdlc/kln __ df1lereln. 

Any ho/cJer ., l1li0 document Is aIMsed _ information _ h"""", tenec:ts lire Company's findings III lire lime ., ills In_n only and within lire limits of Client'S in_lIS, I' any. 71Ie 
Company's ~ teSpOnOibiIity .. to its CP"" and /his document d... nat ••• nerate parlIes to a __ Jtom .xeJdslng aH llrelr rlfIhIs and ob/jg.wcns under /he __ _ Any 
u""uthodzad etteraff.n, /brp"'Y'" fBlsI/IcatIon .'1fHI oonlent or sppeanmce .""Is document is unlawful and olfendfJIS may be pro.cu/erl to ",. fullest extent .,"'" law 



October 28, 2015 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Deer Creek Mine 
Oct 12,2015 
Oct 13, 2015 
WATER 

Analysis Report 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field· pH: 
Field · Conductivity: 
Field· Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782·1530993-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 307 mg/L SM2340-B 
Acidity 8 mg/L D1067 
Anions 9.22 meq/L SM1030E 
Balance -0.02 % SM1030E 
Cations 9.22 meqlL SM1030E 
Oxygen, Dissolved 6.9 mg/L SM 4500-0 G 
Alkalinity, mg CaC03/L (pH 4.5) 342 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 342 mg/L SM232O-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.34 SM4500-H 
pH Temperature 17.50 ·C SM4500-H 
Conductivity 872 ~mhos/cm SM2510 
Total Dissolved Solids 511 mg/L SM2540-C 
Chloride, CI 9 mg/L EPA 300.0 
Sulfate, S04 101 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca -Dissolved 58.43 mglL EPA 200.7 
Iron, Fe - Total 1.85 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 39.09 mglL EPA 200.7 

Minerals Services Division 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 

PacifiCorp 
CAS 
0903 
1100 
17 w#2 SEAL 
4 . 

7.65 pH units 
1045 UMHOS/CM 
13.0 DEG. C 

REPORTING 
LIMIT DATE 

1 2015-10-26 
5 2015-10-23 
0 2015-10-26 
-10 2015-10-26 
0 2015-10-26 
0.1 2015-10-13 
5 2015-10-13 
5 2015-10-13 
5 2015-10-13 
0.01 2015-10-13 
0.01 2015-10-13 
0.1 2015-10-13 
30 2015-10-13 
1 2015-10-16 
1 2015-10-16 

0.03 2015-10-22 
0.05 2015-10-21 
0.03 2015-10-22 
0.01 2015-10-22 

'. j\. 
I .,,1 . .., S Llp~r"is'.)1· 

Domenic Ibanez 
Lab Supervisor 

Page 1 of2 

ANALYZED 
TIME MALYST 

17:17:00 DI 
15:00:00 HF 
17:17:00 01 
17:17:00 01 
17:17:00 01 
10:32:00 HF 
16:11:00 HF 
16:11 :00 HF 
16:11:00 HF 
10:31:00 HF 
10:31 :00 HF 
10:00:00 HF 
14:00:00 MS 
14:23:30 HF 
14:23:30 HF 

16:20:00 HF 
19:55:00 HF 
16:20:00 HF 
16:20:00 HF 

f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (SocI~t. Gin ... I. d. Survellance) 

11Iis dOCwnent Is Issued by the company under ~s General ConditioI1s 0/ Servloo act»SSib1e .1 hItp:llNww.sgs.oomIIt/Ims.anct.con<IiIions.htm. Attention 1$ '*"wn to the limlalion of NObility. 
Indemnlncatlon aM Jurisdiction Issues de6Md therein. 

Any holder of this documenl I. adIIIsed /fral informa/Jon conlained hereon reRects file Company's 6ndings al the 11m. of ns Interven#on only and within the Omit.s of C/tenI's instructioM. if any. TIle 
company's sole responsibility Is to it.s Client and ffIi. document does not exonerate parties to a transaction II1>m ex_sing all their rfg!!/s and obligations under the InInsaction documen/s. Ally 
unauthorized alteration. forgery or (alsilfcatlon of file contenl or appearance offfli. document is unl.wfuland olll>nders may be ptOSocuied to file fullest extent of tfre law 



Analysis Report 

October 28, 2015 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 
Date Sampled: Oct 12, 2015 
Date Received: Oct 13,2015 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1530993-001 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Manganese, Mn - Total 0.021 rng/l EPA 200.7 
Manganese, Mn - Dissolved 0.021 mg/L EPA 200.7 
Potassium, K - Dissolved 10.81 rng/L EPA 200.7 
Sodium, Na - Dissolved 64.59 rng/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
CAS 
0903 
1100 
17 w#2 SEAL 
4 
7.65 pH units 
1045 UMHOS/CM 
13.0 DEG. C 

REPORTING 
LIMIT ~ 

0.002 2015-10-21 
0.002 2015-10-22 
0.14 2015-10-22 
0.09 2015-10-22 

Domenic Ibanez 
Lab Supervisor 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

19:55:00 HF 
16:20:00 HF 
16:20:00 HF 
16:20:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 www.8gs.com/mlnerals 

Member of tho 8GB Group (Soci6t6 ~",rale de SUrveUlance) 

111/. document Is Issued by me Company under Its General Conditions 0' Service acceSSlb/e at hftp:llwww.sgs.oomI!8mIS_and_condftions.hbn.Allontion I. dlawn to m. Umtation 0' Nobility, 
;ndemnilication and jurisdiction isSUN defined therein. 

Any holder 0' mls doct.mont Is advised that intonnafion oonralned hereon retJet:fS m. Company. nndlng. at mo time of Its Intotvonfion only and within the Hmlts 0' Clienfs InsITUctlons, " .ny. The 
company'. sole responsibHIty i. to Its Client and this document does not •• onerate parties to a transaction from o.ercising .,1 mofr rights and oI>IIgalion. under tho tran.actlon documents. Any 
unauttJorized .~.ration, /Orgery or fa!smcation ortho oontent or eppearanc8 0' this document Is unJawfu/and offenders may b. prosecuted to tho fUHest extont 0' the law 



April 20, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 17W#2 SEAL 
Date Sampled: Apr 7,2016 
Date Received: Apr 7,2016 
Product Description: WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Sample Type: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1635351-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 330 mglL SM2340-B 
Acidity 8 mgrL. 01067 
Anions 9.52 meqlL SM1030E 
Balance 1.31 % SM1030E 
Cations 9.77 meqlL SM1030E 
OXygen, Dissolved 5.0 mglL SM 4500-0 G 
Alkalinity, mg CaC03/L (pH 4.5) 360 mglL SM2320-B 
Bicarbonate Alkalinity as CaC03 360 rnglL SM2320-B 
Carbonate Alkalinity as CaC03 <5 mglL SM232O-B 
pH 7.39 SM4500-H 
pH Temperature 17.50 ·C SM450Q-H 
Conductivity 721 J..Imhos/cm SM2510 
Total Dissolved Solids 509 mglL 8M254O-C 
Chloride, CI 11 mglL EPA 300.0 
Sulfate, 804 96 mglL EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 61.73 rng/L EPA 200.7 
Iron, Fe - Total 2.73 mglL EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
CAS 
1505 
1119 
DC-IN 
17 W#2 SEAL 
4 
7.2 pH units 
300GPM 
964 UMHOS/CM 
12.3 DEG. C 

REPORTING ANALVZED 
LIMIT DATE TIME ANALYST 

1 2016-04-20 13:00:00 HF 
5 2016-04-20 12:30:00 HF 
0 2016-04-20 13:00:00 HF 
-10 2016-04-20 13:00:00 HF 
0 2016-04-20 13:00:00 HF 
0.1 2011Kl4-08 09:40:00 MS 
5 2016-04-20 09:00:00 MS 
5 2016-04-20 09:00:00 MS 
5 2016-04-20 09:00:00 MS 
0.01 2016-04-08 08:16:00 MS 
0.01 2016-04-08 08:16:00 MS 
0.1 2016-04-08 08:00:00 MS 
30 2016-04-12 08:00:00 MS 
1 2016-04-15 13:07:00 HF 
1 2016-04-15 13:07:00 HF 

0.03 2016-04-19 12:26:00 HF 
0.05 2016-04-14 09:55:00 HF 

" \..... 
• ~(fo".-'\ .~:t-~~ 

I , i.i~~ SUI'lCl"visor 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.comiminerals 

Member oflhe SGS Group (SOcli.i G6n6raJe de SurveHlanee) 

17>10 document is issued by the company under 1/$ Gen_ Ccnd/tionS 01 Service accessible at hflp:lAvww.Sf1S.c:otnAemIS_and_condiIioMhtm. A/tenIIot1 i. chwn 10 the _ 0( liability, it>demr.IIrcaIion onfI 

;uriSdicf/on Issu.s defined therein. 

My holder 0' /his doCument is advised thai Inftlrm.tio., contalnBd hOl'8Oll ",fleets the Company'. findings at the time 0( 1/$ intarvention only and wiftJJn the limits of ChenI'B Irut7ucIIons, if any. The Company"s solo 
",sponsibRIty /.s to its Client and this rlocumOfll does no/exonoraf8 petties 10 • fransac1ion from oxoro/s/ng all their rights anrl obI/fIalions under the fransa<:lion cIocUm.nts. My unauthorized aJtaratIon, fotpery or 



Analysis Report 

April 20, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNT!NGTON UT 84528 

Client Sample 10: 17W#2SEAL 
Date Sampled: Apr 7,2016 
Date Received: Apr 7,2016 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Sample Type: 
Location: 
Mine: 
Field - pH: 
Field - Flow: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1635351-001 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Iron, Fe - Dissolved <0.03 mg/l EPA 200.7 
Magnesium, Mg - Dissolved 42.67 mg/L EPA 200.7 
Manganese, Mn - Total 0.021 rng/l EPA 200.7 
Manganese, Mn - Dissolved 0.019 mg/L EPA 200.7 
Potassium, K - Dissolved 10.73 mg/l EPA 200.7 
Sodium, Na - Dissolved 66.75 mglL EPA 200.7 

Minerals Services Division 

PacifiCorp 
CAS 
1505 
1119 
DC-IN 
17 W#2 SEAL 
4 
7.2 pH units 
300 GPM 
964 UMHOS/CM 
12.3 DEG. C 

REPORTING 
LIMIT DATE 

0.03 2016-04-19 
0.01 2016-04-19 
0.002 2016-04-14 
0.002 2016-04-19 
0.14 2016-04-19 
0.09 2016-04-19 

Domenic Ibanez 
Lab Supervisor 

Page 2 of 2 

ANALYZED 
TIME ANALYST 

12:26:00 HF 
12:26:00 HF 
09:55:00 HF 
12:26:00 HF 
12:26:00 HF 
12:26:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.5gS.comfminerBls 

Member oltho 5GS Group (5oc1616 Gtn'ral. de Surveillance) 

This doctJmenI is iosued by the Company under Is General ~s 01 _ accessible at htIp:IlWww.sgs.c0mAerm8_and_condilJons.hlm. Attention Is <him to the _ of liability, /ndorrInI1ic81ion end 

jurisdictiOn issues dflfined therein. 

Any holdat of rhis document is advised rhot inftJnnation contained he""", ref/e~ /tie Company~ findings at the Vms of Its intetvenlion only end within the limNs of Client's -lIS, /I any. 1JIe Company's sol. 
raspono/bllily is ro Its CM."t end rtJIs doc:ument rJoes not exoneta/e parties ro a I7ansilc:IJ<m Itom exeroising all their rights and obligations undor the _ documents. Any unauthorized _on, forgery or 



Analysis Report 

June 09, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

Deer Creek Mine 11th-17th seals 
May 26, 2016 
May 26,2016 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1636822-001 

TESTS RESULT .wm METHOD 

Hardness, rrg equivalent CaC03/L 324 mg/L SM2340-B 
Acidity 17 mg/L D1067 
Anions 9.44 meq/L SM1030E 
Balance 0.32 % SM1030E 
Cations 9.50 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 356 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 356 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.47 SM4500-H 
pH Temperature 20.70 ·C SM4500-H 
Conductivity 864 IJmhos/cm SM2510 
Total Dissolved Solids 491 mg/L SM2540-C 
Chloride, CI 12 rrg/L EPA 300.0 
Sulfate, S04 96 rrg/L EPA 300.0 

METALS BY ICP 
Calcium, Ca - Dissolved 61.66 mg/L EPA 200.7 
Iron, Fe - Total 1.21 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 41.24 mg/L EPA 200.7 
Manganese, Mn - Total 0.020 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of2 

PacifiCorp 
CAS 
1341 
1029 
11TH-17TH SEALS 
4 
7.64 pH units 
926 UMHOS/CM 
13.1 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2016-06-07 14:00:00 
5 2016-06-03 10:00:00 
0 2016-06-07 14:00:00 
-10 2016-06-07 14:00:00 
0 2016-06-07 14:00:00 
5 2016-05-31 14:00:00 
5 2016-05-31 14:00:00 
5 2016-05-31 14:00:00 
0.01 2016-05-27 08:05:00 
0.01 2016-05-27 08:05:00 
0.1 2016-05-27 08:00:00 
30 2016-05-31 15:00:00 
1 2016-06-06 21:30:00 
1 2016-06-06 21:30:00 

0.03 2016-06-01 10:00:00 
0.05 2016-05-31 09:00:00 
0.03 2016-06-01 10:00:00 
0.01 2016-06-01 10:00:00 
0.002 2016-05-31 09:00:00 

", ~ Jt-.-~ , '. '~I'J'''\.'''''-''''. 
I , •• b SupcrViStll' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

HF 
HF 
HF 
HF 
HF 
MS 
MS 
MS 
MS 
MS 
MS 
HF 
HF 
HF 

HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member oltho SGS Group (SOci61j Gin,,.I. de SuNeiUance) 

7I>is document /.s issued by /he Company unr/er Ns Goneral conditions 0' Service 8CCOSSibie at hftp:IANww.sgs.oomAerms_and_conditions.hlm. Mention Is _ /0 /he Hm'ation of "ability, 
Indemnification and Jurisdiction Issues dellned ttJereln. 

Any holder 0' tt>ts document /.s advised lira! Infomra«on contained hereon ,""ects /he Company's findings at /he lime of its inrervention only and wiIIl/n /he limits 0' C"en/'s iM/rUctions, if any. 711. 
Company's sol. responsibility /.s /0 /IS CHent end thi, document does not exonerate pet!Ies /0 e frIiM.ctiOn It'om exorr:i.ing all their rights end obHl1a«ons under ttre frilnsac/ion documents. Any 
unaullrorlzed a/lenJlion, fDrrIerY or falsilfe."lon 0' 1Ir. content or appalNB/lCO of/his document is unlewful end offendera may b. prosecuted /0 /he tullost.xlont ofttre law 



Analysis Report 

June 09, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 11th-17th seals 
Date Sampled: May 26,2016 
Date Received: May 26,2016 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1636822"()O1 

TESTS RESULT .!Hill rlliHQQ 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved 0.019 mg/L EPA 200.7 
Potassium, K - Dissolved 9.73 mg/L EPA 200.7 
Sodium, Na - Dissolved 63.93 mg/L EPA 200.7 

Minerals Services Division 

Page 2 0f 2 

PacifiCorp 
CAS 
1341 
1029 
11TH-17TH SEALS 
4 
7.64 pH units 
926 UMHOS/CM 
13.1 DEG. C 

REPORTING 
LIMIT QA!E 

0.002 2016-06-01 
0.14 2016-06-01 
0.09 2016-06-01 

~ '~n\"~~~ ,9"l .. -~ 
I ,l.,h Sl1p~rVisol' 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME ANALYST 

10:00:00 HF 
10:00:00 HF 
10:00:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comfminerals 

Member oflhl 6GB Group (Socl616 G6n6rale de SurveiftBnce) 

71IIs document Is Issued by the Company under its Gen_ Conditions 0/ Servl.. 8CaJ.Slb/e al http:Hl.ww.S9S.coml/enns_and_cotlditions.htm. Attention I. dralWl /0 the Umitstion of liability, 
indemn_ andjurisdiction issues denned therein. 

Any holder of tnis document is acMsed tnat infonnation contained hereon reffects tn. Company~ nndings at the time of its intetventIon only and wIttJIn the limits of CHent~ in3tiuctions, if any. 71Ie 
Company~ .01. ,...ponsil>i';ty is /0 N. elisnl Bnd this ctoGvment does no/ exon_e parties /0 8 transection /tom exerr:/s/ng all their rights and obHlIeHons under the transaction document.. Any 
uneuft>orized altera«on, foIpery or falsi/ice/i4n Of the content or e_ance 0/ ft>is documenl is unlawful and offe~ may be prosecuted /0 the fu/lost extent offt>e law 



Analysis Report 

June 09,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: Deer Creek Mine 1 st RT XC-26 
Date Sampled: May 26,2016 
Date Received: May 26,2016 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1636822-002 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/l 226 mg/l SM2340-B 
Acidity <5 mg/L D1067 
Anions 4.98 rneq/l SM1030E 
Balance 0.82 % SM1030E 
Cations 5.06 meq/l SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 195 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 195 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/l SM2320-8 
pH 8.23 SM4500-H 
pH Temperature 20.10 ·C SM4500-H 
Conductivity 466 JJmhos/cm SM2510 
Total Dissolved Solids 260 mg/l SM2540-C 
Chloride, CI 6 mg/L EPA 300.0 
Sulfate, S04 43 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 32.71 mg/L EPA 200.7 
Iron, Fe - Total 0.49 mg/L EPA 200.7 
Iron, Fe· Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 35.15 mg/L EPA 200.7 
Manganese, Mn - Total 0.003 mg/L EPA 200.7 

Minerals Services Division 

Page 1 of 2 

PacifiCorp 
CAS 
1341 
1100 
1STRTXC-26 
4 
8.56 pH units 
450 UMHOS/CM 
2.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANAbYST 

2016-06-07 14:00:00 HF 
5 2016-06-03 10:00:00 HF 
0 2016·06-07 14:00:00 HF 
-10 2016-06-07 14:00:00 HF 
0 2016-06-07 14:00:00 HF 
5 2016·05-31 14:00:00 MS 
5 2016-05-31 14:00:00 MS 
5 2016-05-31 14:00:00 MS 
0.01 2016·05·27 08:06:00 MS 
0.01 2016-05-27 08:06:00 MS 
0.1 2016-05-27 08:00:00 MS 
30 2016-05-31 15:00:00 HF 
1 2016-06-06 21 :30:00 HF 
1 2016-06·06 21 :30:00 HF 

0.03 2016·06·01 10:00:00 HF 
0.05 2016·05·31 09:00:00 HF 
0.03 2016-06-01 10:00:00 HF 
0.01 2016-06-01 10:00:00 HF 
0.002 2016-05-31 09:00:00 HF 

~~-~ .. 
I , .. h Super ..... isur 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member .,tha 5GS Group (Societ6 G~n~rale de 6UNtUIance) 

71110 document is !&sued by tile Compeny under fts Ge,..,..' COnditions 01 Setvice accessible at hltp:flwWw.sgS.comAerms.end.condi/ions,hfm. Attention Is drawn to tile Hmltallon of HabHiIy, 
indemni6catJon and jurlsdlcllon IssUtl$ defined therein. 

Any hola., of this document is a<Msea that Infolmaffon oontained hereon ronecto the Company', Wndlngs at the Hme 01 fts intervenlion only ana within tile limits 01 CHant.. instructions, if any. 71re 
company's sole responsibility i. to its cuanr and this aocum."t does not 8XO/IOfIIte peTtie. to • _ ~m exercising all /heir rights ana obHga#ofJ$ under /he transaction documents, Any 
unauthorized alteratiOn, forgery or _ dille content or appearance olthis c/ocumentis unllWdulanaotrendeis maybe ptr>SeCU!edto /he fu!/est extenl of the law 



Analysis Report 

June 09,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: Deer Creek Mine 1 st RT XC-26 
Date Sampled: May 26,2016 
Date Received: May 26,2016 
Product Description: WATER 

Comments: Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field· pH: 
Field· Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1636822-002 

TESTS RESULT UNIT M&II:I.QQ 
METALS BY ICP (continued) 
Manganese, Mn - Dissolved <0.002 mglL EPA 200.7 
Potassium, K - Dissolved 1.09 mglL EPA 200.7 
Sodium, Na - Dissolved 11,79 mglL EPA 200,7 

Minerals Services Division 

Page 2 of 2 

PacifiCorp 
CAS 
1341 
1100 
1STRTXC-26 
4 
8.56 pH units 
450 UMHOS/CM 
2.9 DEG. C 

REPORTING ANALYZED 
LIMIT DATE TIME ANALYST 

0.002 2016.{)6'{)1 10:00:00 HF 
0.14 2016.{)6.{)1 10:00:00 HF 
0.09 2016-06-01 10:00:00 HF 

'" ~(\, .. --~. Jt '~'. 
I ., i.!!:'! Sllpcrvi!4or 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.comiminerals 

Member oflhe SGS Group <_* G6nt\rale de SUM!lRance) 

This document is I ... od by tt>o Company under its Gf>Mf81 Coodltions 0' soflilce accoss/b/a 01 http://www.sgs.comAerm&.ond.condlt1ons.I7tm.Attentlonlsdrawntoth.Bmltalfon of IlablJiIy, 
Indemnlffcatfon and JurlscIIctIon Issues donned therein. 

Any holder 0' this documerJt Is advised that In"""'a"on conllined hereon rel/ects th. COmpany's lindlngs al tt>o Ume of /Is Intetvenlfon only and within the Hm/ls of CBent's Ins/nJCllons, if any. Tho 
Company's .01. rosponsiblhly Is to N. Client end thi. document does nol exonerate panies to a ttansac/fon ""'" exercising all ItJeir rights and obligations under tho ttansactlon documen15. Any 
unauthorized .ltenJl/on, fr>Ipery or fa/oilicalion of the content or __ nee o'thls _ument Is unlaWful and o/fando", may be prosecuted to tt>o tulleM olden! of the law 



June 23,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Jun 9,2016 
Jun 9,2016 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
TIme Received: 
TIme Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab 

SGS Minerals Sample 10: 782-1637261-001 

TESTS RESULT UNIT METHOD 

Hardness, mg equivalent CaC03/L 388 mg/L SM2340-B 
Acidity 24 mg/L D1067 
Anions 10.26 meQ/L SM1030E 
Balance 2.74 % SM1030E 
Cations 10.83 meQ/L SM1030E 
Oxygen, Dissolved 4.2 mg/L SM4500-0G 
Alkalinity. mg CaC03/L (pH 4.5) 359 mg/L SM2320-B 
Bicarbonate Alkalinity as CaC03 359 mg/L SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/L SM2320-B 
pH 7.30 SM4500-H 
pH Temperature 13.90 ·C SM4500-H 
Conductivity 703 IJmhoslcm SM2510 
Total Dissolved Solids 497 mgll SM2540-C 
Chloride, CI 10 mg/L EPA 300.0 
Sulfate, S04 93 mg/L EPA 300.0 

METALS BY lep 
Calcium, Ca - Dissolved 72.50 mg/L EPA 200.7 
Iron, Fe - Total 1.21 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 50.32 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
CAS 
1505 
1132 

4 
7.83 pH units 
1045 UMHOS/CM 
13.2 DEG. C 

REPORTING 
LIMIT DATE 

1 2016-06-23 
5 2016-06-16 
0 2016-06-23 
-10 2016-06-23 
0 2016-06-23 
0.1 2016-06-10 
5 2016-06-17 
5 2016'{)6-17 
5 2016'{)6-17 
0.01 2016-06-10 
0.01 2016-06-10 
0.1 2016-06-10 
30 2016-06-14 
1 2016-06-22 
1 2016'{)6-22 

0.03 2016-06-15 
0.05 2016-06-16 
0.03 2016-06-15 
0.01 2016.{)6-15 

Page 1 of2 

ANALYZED 
TIME ANALYST 

13:00:00 HF 
13:00:00 HF 
13:00:00 HF 
13:00:00 HF 
13:00:00 HF 
15:10:00 HF 
13:00:00 MS 
13:00:00 MS 
13:00:00 MS 
14:57:06 MS 
14:57:06 MS 
14:57:06 MS 
15:00:00 MS 
13:00:00 HF 
13:00:00 HF 

19:00:00 HF 
12:01 :02 HF 
19:00:00 HF 
19:00:00 HF 

~ ...... ~ .j t--·., . ;1\,"''''''', 
', I,\h SIlI")crvi~~\I' 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Membor of III. SGS Group (SOdett G6n6rale de Survenlance) 

This document is iSS"" by the Company undfJr its Genttal CondftJons of SotVlce accessible at hIIp:llWww.sgs.comAerms_ond_tonditions.hfm. Attonffon is drawn to the DmNatlon of Uabilfty, 
indemnification and jurisdiction issues defined therein. 

Any holder of this document is _ed that informa"on oontained heroon ... _ m. Company's nndlngs at the time of its in_nffon only and within tho Hmifs of Client's /nsfnlC/lOns, if any. Tho 
Company's sole responsibility is to Its Client and this document does not exonerate parties to a tranS8G1ion kom exerci.sing all their rights and obligaUons under the tTiJnAction documents. Any 
unauthorized .n_tIon, forgery or fal_ of the oontent or ."".".,.noo of this document io unJawfuland oKender:s may be prosecuted to /he ful/eS/ extent of the law 



Analysis Report 

June 23, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

<,~ J\\-<' ~ 
\\ 
~IW#?Seal 

Jun 9,2016 
Jun 9,2016 
WATER 

Dissolved Metals Filtered at Lab 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

SGS Minerals Sample 10: 782-1637261-001 

TESTS 
METALS BY ICP (continued) 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Potassium, K - Dissolved 
Sodium, Na - Dissolved 

RESULT UNIT 

0.024 mgl\.. 
0.024 mgl\.. 
10.20 mglL 
64.74 mg/L 

Minerals Services Division 

METHOD 

EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

PacifiCorp 
CAS 
1505 
1132 
17W#2 Seal 
4 
7.83 pH units 
1045 UMHOS/CM 
13.2 DEG. C 

REPORTING 
LIMIT DATE 

0.002 2016-06-16 
0.002 2016-06-15 
0.14 2016-06-15 
0.09 2016-06-15 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

12:01 :02 HF 
19:00:00 HF 
19:00:00 HF 
19:00:00 HF 

SGS North ArreriC".a Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 t (435)-653-2436 www.sgs.comlminerals 

Member ofllle SGS Gn>Up (Soci6t6 G'.6rale de Surveilance) 

Tlfis docurmm/ Is issuect by "'" Company uncler "s Gan"",' Conc/i1ioM of Sorvioe a_Ie lit hltp:lkNIw.sgs.ct>n>ferrrJs_anct_conct:ofions.h!m. Altftrrt/on Is aawn to ttle limitation of HabUily. 
indemnlnciltlon and Jurisdiction issues dtfWned therein. 

Any hoIc/er of this documant i. _eel that infonnation containec/ _ ronects th. Company's nnc/ings at ttl. time ., its intaMnNon only anct within ",. limits ., CUent.. /nsfrrJctions. if any. 711. 
Company's sole respons/bllfly /s to ns Client ana this ctocwnent does not oxonereta parties to a tnJnsaction f1tIm exen:lsfng aq ttlolr Tfg/JIs anct obligations unc/er ",. transoct/on documents. Any 
una_eel atteraIion. foIgel)' or falslncetion.,,,,. content or appasranoo ., ttI/s ctocument Is unlawful anc/ otreOO«3 may be prosecutec/ to tho fu/f08t extant of the 18 .. 



July 07, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

11W-17WSEALS 
Jun 1~, 2016 
Jun 1~ 2016 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
lime Received: 
lime Sampled: 
Location: 
Mine: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab F"IElb - r\.l 
SGS Minerals Sample ID: 782-1637554-001 

Imi RESULT UNIT METHOD 

Hardness, mg equivalent CaC031l 301mgll SM2340-B 
Acidity <5 mg/L 01067 
Anions 9.44 meq/l. SM1030E 
Balance -1.55 % SM1030E 
Cations 9.15 meq/L SM1030E 
Alkalinity, mg CaC03/L (pH 4.5) 363 mg/l. SM232O-B 
Bicarbonate Alkalinity as CaC03 363 mg/L SM232O-B 
Carbonate Alkalinity 85 CaC03 <5 rr¢. SM2320-B 
Nitrogen, Ammonia 1.1 mg/L SM450O-B-D 
pH 7.41 SM4500-H 
pH Temperature 14.00 'C SM4500-H 
Conductivity 934 IJmhoslcm SM251 0 
Total Dissolved Solids 511 mgll SM254O-C 
Nitrate <0.05 mg/l. EPA 300.0 
Nitrite <0.05 mgll EPA 300.0 
Chloride, CI 10 mg/l. EPA 300.0 
Sulfate, S04 91 mg/l. EPA 300.0 
Ortho-Ph05phate-P <0.05 mgll EPA 300.0 

METALS BY ICP 
Aluminum, AI- Dissolved <0.03 mg/L EPA 200.7 
Arsenic, As - Dissolved <0.01 ~/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
CAS/KSF 
1135 
1021 
11W -17W Seals 
4 
934 UMHOS/CM 
13.0 DEG. C 

7- ~7 UIJ/n 

REPORTING 
LIMIT DATE 

1 2016"()6-30 
5 2016''()6-22 
0 2016-06-30 
-10 2016"()6-30 
0 2016..()6-30 
5 2016..()6-21 
5 2016-06-21 
5 2016-06-21 
0.1 2016..()7''()5 
0.01 20 16-06-17 
0.01 2016..()6-17 
0.1 2016-06-17 
30 2016..()6-2O 
0.05 2016-06-23 
0.05 2016..()6-23 
1 2016-06-23 
1 20 16-06-23 
0.05 2016..()6-23 

0.03 2016-06-23 
0.01 2016-06-23 

to" \..-- .9 l " . 
\ 

. ~O\'" "'" 

I -l.\b SL1pcn' i~~)l' 

Domenic Ibanez 
Lab Supervisor 

Page 1 of2 

ANALYZED 
TIME ANAlY§I 

10:00:00 HF 
09:00:00 HF 
10:00:00 HF 
10:00:00 HF 
10:00:00 HF 
09:00:00 MS 
09:00:00 MS 
09:00:00 MS 
13:30:00 MS 
12:31:00 MS 
12:31:00 MS 
09:00:00 MS 
15:10:00 MS 
22:58:00 HF 
22:58:00 HF 
22:58:00 HF 
22:58:00 HF 
22:58:00 HF 

12:00:00 HF 
12:00:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWN.sgs.comlmlnerals 

Member of the 50S GIlIUII (Sod616 G6nt",l. de SUrvellillnce) 

7hls document la Issued by tho Company under itS Generel Coi1tJition& of Setvioe a"""ssIt>le at hIIp:/ANWw.srp.r:omAerms ___ <:OIIditIon&.hIm. Attenlion Ia ctawn to /he 1Imn.6on of ""I>IIIfy, 

Indamnllicolion and jurls<tiC:liOn /$sues dellneclltlerehl. 

Any holder of this <Ior:IJment /$ _ that iIIfotma/ion contained henKJn ,.1I«:t. tho Company's _ng:s at ftIfI tim.. of Its IntefWntion only ami within the IImIIs of Cllllt.. /nSIruc:jfona, if ""y. The 
Company's sole fNPOIl$Iblllly I. to itS Client ami thla document _. not exOfIOf'8/o pattie. 10 a ltan •• t:lfon from exen:/3Ing IJII their IfgfI/$ and obl/f1anons under the _ documents. Any 
unau/llOrized allolanon, foIgOIy or _lion of the oontont or appearance of thiIs docJJl7Hlnt Is unlawful anti _de~ may be prosecuted to the fUllest eJdent of /toe I<Iw 



Analysis Report 

July 07.2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 11W-17WSEALS Sample 10 By: 

Date Sampled: Jun 1&.2016 Sample Taken By: 
Date Received: Jun 1~. 2016 Time Received: 
Product Description: WATER Time Sampled: 

Location: 
Mine: 
Field - Conductivity: 
Field - Temperature: 

Comments: Dissolved Metals Filtered at Lab PI EI..tl- f JI 
SGS Minerals Sample 10: 782-1837564-001 

TESTS RESULT UNIT METHOD 
METALS BY ICP (continued) 
Cadmium. Cd - Dissolved <0.001 mg/L EPA 200.7 
Calcium. Ca - Dissolved 57.79 rng/L EPA 200.7 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 
Iron. Fe - Total 1.21 rng/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Lead, Pb - Dissolved <0.01 mg/L EPA 200.7 
Magnesium. Mg - Dissolved 37.94 mg/L EPA 200.7 
Manganese, Mn - Total 0.020 mglL EPA 200.7 
Manganese, Mn - Dissolved 0.018 mg/L EPA 200.7 
Molybdenum. Mo - Dissolved 0.012 mg/L EPA 200.7 
Potassium, K - Dissolved 10.55 mg/L EPA 200.7 
Sodium, Na - Dissolved 66.16 mglL EPA 200.7 
Zinc. Zn - Dissolved 0.049 mg/L EPA 200.7 

Minerals Services Division 

PacifiCorp 
CASlKSF 
1135 
1021 
11W - 17W Seals 
4 
934 UMHOS/CM 
13.0 DEG. C 

7·l,7 UIJ/~ 

REPORTING 
LIMIT DATE 

0.001 2016-06-23 
0.03 2016-06-23 
0.01 2016-06-23 
0.05 2016-06-20 
0.03 2016-06-23 
0.01 2016-06-23 
0.01 2016-06-23 
0.002 2016-06-20 
0.002 2016-06-23 
0.005 2016-06-23 
0.14 2016-06-23 
0.09 2016-06-23 
0.004 2016-06-23 

Domenic Ibanez 
Lab Supervisor 

Page 2 of2 

ANALYZED 
TIME ANALYST 

12:00:00 HF 
12:00:00 HF 
12:00:00 HF 
13:00:00 HF 
12:00:00 HF 
12:00:00 HF 
12:00:00 HF 
13:00:00 HF 
12:00:00 HF 
12:00:00 HF 
12:00:00 HF 
12:00:00 HF 
12:00:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.comlminerals 

MembOr of tho SGS Group (SOct6t6 G6n6rale de Survell.nee) 

This documenl Is issued by II!e Company under 1111 Genetal CoII_ns of Service _ble at http://Ivww .• ,,,,,,,,,,,,,,,._end_condIIfOM.h/m. NtentiOll is ..... wn 10 II!e _ of liability. 
Indemn_ and JurlsdiclK>n islJUfls _ned ft>ereln. 

Any holder of this docUmenl Is erMsed /hat Infolma~OII conl&illed /rereOn "'_ /he Company'lS findings al II!e lime of itS InIervenIion OIIIy WId wilhin II!e HmIl1l 01 CN.",'Ir inotTu<ltions, If any. TIle 
Company's solo tesponsJl>lJlly IS to its Client WId this dowment doeS not .xononJt~ parties 10 • l7ansactlOn IitIm .xerctaIng aD their tigh/J 0IId obligalions _ Ill. trensaction documents. Any 
unaUItJorlzed altrlflJlion, foIgefy or "'_on o,the content or appearance of /his document IS unlawful end o/IiJndenr msy be ~ to Ill. fu/lest extent ofllle If1w 



9632 South 500 West 

CHEMTECH-FORD 
I ABOItATORlfS 

7/6/2016 

'York Order: 16F0973 
Project: Deer Creel .. "line 1 I th-17th \,"cst 

Pacificorp - Huntington Plant 

Attn: Chuck Sembroski 

P.O. Box 680 

Huntington, UT 84528 

Client Service Contact: 801.262.7299 

The analyses presented on this report were perfonned in accordance with the 
National Environmental Laboratory Accreditation Program (NELAP) unless 
noted in the comments, flags, or case narrative. If the report is to be used for 
regulatory corr.pliance, it should be presented in its entirety, and not be 

altered. 

) 

Approved By: .' 1 ! . .• ' [' L.-.· ·· .. ' 

Reed Hendricks, Senior Project Manager 

Sandy. Utah 84070 801 .262.7299 Main 866.792.0093 Fax 

Serving the Intormountain West sinc~ 1953 

www.ChemtechFord.com 

Page 1 of 9 



• Chemtech-Ford Laboratories 
9632 South 500 West 

Sandy, UT 84070 
0:(801) 262-7299 F: (866) 792-0093 

www.ChemtechFord.com CHEMTECH- FORD 
Serving the Intermountain West Since 1953 

l.'OIAl'OlUU 

Paclficorp • Huntington Plant 

Chuck Sembroski 

P.O. Box 680 
Huntington, UT 84528 

Sample ID: Deer Creek Mine 11th·17th West 

Matrix: Water 

Date Sampled: 6117/16 10:21 

Parameter 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aldrin 

alpha-BHC 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Lindane 
PCB-IOI6 

PCB-1221 
PCB-1232 
PCB-1242 

PCB-1248 
PC8-12S4 
PCB-1260 
Toxaphene 
S <' mi - \ ol:lllle COIIII'OIlII!I~ 

1.2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitropheno] 
2,4-DinitrolXlluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Nitrophenol 
3,3' -Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 

ND 

Project Name: Deer Creek Mine 11th·17th West 

www.ChemtechFord.com 

ug/L 
ugfL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugfL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugfL 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ugIL 
ug/L 
ugfL 
ug/L 
ug/L 
ugIL 
ugIL 

Certificate of Analysis 

Mlmmum 
Reporting 

.!d!!!i! 

0.2 
0.1 
0.2 
0.1 
0.2 
0.05 
0.1 
0.1 
0.1 
0.1 
02 
0.2 
0.1 
02 
0.1 
0.1 
O.l 

0.05 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

5 
S 
S 
S 
5 
5 
5 
10 
5 
5 
5 
5 
10 
10 

10 

5 

POIf.: 3000116067 

Receipt: 6/17/16 14:52 @ 10.60·C 
Date Reported: 7/612016 
Project Name: Deer Creek Mine 11th·17th West 

Sampled By: Chuck Sembroski 

EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 

EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 

EPA62S 
EPA 625 
EPA62S 
EPA62S 
EPA 625 
EPA62S 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

CtF WOlf.: 16F0973 

PmaraUop 
DatrlTlme 

6I21/Hi 
6121116 
6121116 
6/21116 
6121/16 
6121116 
6121/16 
6121116 
6121/16 
6121116 
6121116 
6121116 
6/21116 
6121116 
6121116 
6121/16 
6121/16 
6121116 
6121116 
6121116 
6121116 
6121116 
6/21116 
6121/16 
6121116 
6/21/16 

6121/16 
6121116 
6121/16 
6121116 
6121116 
6121116 
6121116 
6121/16 
6/21/16 
6121116 
6121116 
6121/16 
6121116 
6121116 
6121116 
6121116 

Lab ID: 16F0973-01 

A!!Ih!!! 
Datetrime 

6/28/16 
6128/16 
6128/16 
6128/16 
6128116 
6128/16 
6128/16 
6128/16 
6128116 
6/28/16 
6128116 
6128/16 
6128116 
6128/16 
6128116 
6128/16 
6/28/16 
6/28/16 
6/28116 
6/28/16 
6128/16 
6/28/16 
6/28116 
6/28116 
6128/16 
6128116 

6127/16 
6127/16 
6127/16 
6/27/16 
6127/16 
6127/16 
6127/16 
6127/16 
6/27/16 
6/27/16 
6127/16 
6/27/16 
6/27/16 
6127/16 
6127/16 
6127/16 
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• Chemtech-Ford Laboratories 
9632 South 500 West 

Sandy, UT 84070 
0:(801) 262-7299 F: (866) 792-0093 

www.ChemtechForo.com 
CHEMTECH-FORD 

Serving the Intermountain West Since 1953 
,AeO,J.TORI!S 

Pacificorp • Huntington Plant 

Chuck Sembroski 

P.O. Box 680 
Huntington, UT 84528 

Sample ID: Deer Creek Mine 11th·17th West (cont.) 

Matrix: Water 

Date Sampled: 6117116 10:21 

Parameter 

"l""'-\ "I.,I,Ie ( Olllp"IIIl,ls (l'I'lll. ~ 
4-Cbloro-3-methylphenol 
4-Cblorophenyl Pbenyl Ether 
4-Nitropbenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Azobenzene 
Benzidine 
Benzo (a) anthracene 
Beozo (8) pyrene 
Benzo (b) fluoranthene 
Benzo (g,h,i) perylene 
Beozo (k) fluoranthene 
Bis (2-chloroethoxy) Methane 
Bis (2-chloroethyl) Ether 
Bis (2-chloroisopropyl) Ether 
Bis (2-ethylhexyl) Phthalate 
Butylbenzylpbthalate 
Cbrysene 
Dibenzo (a,h) anthracene 
Dietbylpbthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-Octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexacblorocyclopentadiene 
Hexacbloroethane 
Indeoo (1,2,3-cd) pyreoe 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nilrosodimetbylamine 
N-Nilrosodi-n-propylamine 
N-Nitrosodipbenylamine 
Peotacbloropbenol 
Phenanthrene 
Pbenol 
Pyreoe 

\ "1,,.,1e O. ;.:.,nil ( "lIIp"I"I(I ~ 
1,1, I ,2-Tetrachloroethane 

ND 
ND 
1'<'D 
!it'D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 

Project Name: Deer Creek Mine 11th·17th West 
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ugIL 
ugIL 
ugIL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugIL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugtL 

ugIL 

Certificate of Analysis 

Minimum 
Reporting 

.Y!!!!! 

5 
5 
10 

5 
5 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
5 
5 
5 
5 
10 
5 
5 
5 
5 
5 
5 

5 

PO#: 3000116067 

Receipt: 6117116 14:52 @ 10.60·C 
Date Reported: 7/612016 
Project Name: Deer Creek Mine 11th·17th West 

Sampled By: Chuck Sembroski 

EPA 62.5 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA62S 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

EPA 624 

CtF WO#: 16F0973 

Preparation 
Datelfime 

6/2111 6 
6121116 
6121/16 
6121116 
6/2i116 
6/21/16 
6121116 
6121116 
6121116 
6/21116 
6121/16 
6121/16 
6121/16 
6121/16 
6121116 
6121116 
6121116 
6121/16 
6121/16 
6/21116 
6/21116 
6121116 
6/2]f16 
6121116 
6/21/16 
6/21/16 
6121116 
6/21116 
6121116 
6121116 
6/21/16 
6121116 
6/21/16 
6/21/16 
6/21/16 
6121116 
6121/16 
6/21/16 
6121116 
6121/16 
6121/16 

6120/16 

Lab ID: 16F0973-01 

Aoalyps 
Date/Time 

6/27/15 
6127116 
6127/16 
6127/16 
6/27/16 
6127/16 
6127/16 
6127/16 
6/27/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6/27/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6/27/16 
6127116 
6127/16 
6127/16 
6/27/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127/16 
6127116 
6127/16 
6127/16 
6127/16 
6127/16 
6/27/16 
6127/16 

6/20/16 
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• Chemtech-Ford Laboratories 
9632 South 500 West 

Sandy. UT 84070 
0:(801) 262-7299 F: (866) 792-0093 

www.ChemtechFord.com CHEMTECH-FORD 
Serving the Intermountain West Since 1953 

l.a..OIATO.IU 

Pacificorp • Huntington Plant 
Chuck Sembroski 
P.O. Box 680 
Huntington, UT 84528 

Sample ID: Deer Creek Mine 11th·17th West (cont.) 

Matrix: Water 

Date Sampled: eJ17/16 10:21 

Parameter 

:,1, I-Trichloroethane 
I, I ,2-Trichloroethane 
I,I-Oichloroethane 
1,I-Oichloroethene 
1,2-0ichlorobenzene 
1,2-0ichloroethane 
1,2-0ichloropropane 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
2-Chloroethyl vinyl ether 

Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 

Bromofonn 
Bromomethane 
CaJbon Tetrachloride 

Chlorohenzeoe 
Chloroethane 
Chlorofonn 
Chloromethane 
cis-I,3-Dichloropropene 
Oibromochloromethane 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
trans-I,2-Dichloroethene 
trans-I,3-0ichloropropene 
Trichloroethene 
Vinyl Chloride 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 

l\'O 

NO 

NO 
NO 

NO 

NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 

NO 

Project Name: Deer Creek Mine 11th·17th West 
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ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ug/L 

UWL 

ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
llgIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 
ugIL 

Certificate of Analysis 

PO#: 3000116067 

Receipt: 6117/16 14:52 @ 10.60·C 
Date Reported: 7/6/2016 
Project Name: Deer Creek Mine 11th·17th West 

Minimum 
Reporting 

Limit 

5 
5 
5 
5 
5 

5 
5 

5 
5 
5 

100 
50 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Sampled By: Chuck Sembroski 

EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 

CtF WO#: 16F0973 

PrmaratioD 
Datelfime 

6120/16 
6/20/16 
6/20116 
6120116 
6120/16 
6120116 
6120/16 
6120/16 
6120116 
6120/16 
6120/16 
6120116 
6.120/16 
6120/16 
6120116 
6120/16 
6120116 
6/20/16 
6/20/16 
6120116 
6120/16 
6/20116 
6120/16 
6120/16 
6120116 
6120116 
6120/16 
6120116 
6120/16 
6120/16 
6120/16 

Lab ID: 16F0973·01 

A!!!!I!l! 
Daterrime 

6/20116 
6120/16 
6120/16 
6120116 
6120/16 
6120/16 
6120116 
6120116 
6/20/16 
6/20/16 
6120116 
6120/16 
6/20/16 
6120/16 
6120/16 
6120/16 
6120/16 
6120116 
6120116 
6120/16 
6/20116 
6/20/16 
6120116 
6120/16 
6120116 
6120116 
6120116 
6120/16 
6120116 
6/20116 
6120116 
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• CHEMTECH-FORD 
\A.O .... l0 RIIS 

Chemtech-Ford Laboratories 
Serving the Intermountain West Since 1953 

9632 South 500 West 
Sandy. UT 84070 

0:(801) 262-7299 F: (866) 792-0093 
www.ChemtechFord.com 

Certificate of Analysis 

Paclficorp • Huntington Plant 
Chuck Sembroskl 
P.O. Box 680 
Huntington, UT 84528 

Report Footnotes 

Abbreviations 

ND = Not detected at the corresponding Minimum Reporting Limit (MRL). 

PO#: 3000116067 

Receipt: 6117116 14:52 @ 10.60·C 
Date Reported: 7/6/2016 
Project Name: Deer Creek Mine 11th·17th West 

1 mgIL = one milligram per liter or 1 mg/kg = one milligram per kilogram = I part per million. 
1 ugIL = one microgram per liter or 1 ug/kg = one microgram per kilogram = 1 part per billion. 
1 ngIL = one nanogram per liter or 1 ng/kg = one nanogram per kilogram = 1 part per trillion. 

Project Name: Deer Creek Mine 11th·17th West 

www.ChemtechFord.com 

CtF WO#: 16F0973 
Page 50f9 



@:) 

CHEMTECH - FORD ANALYTICAL LABORATORY CHAIN OF CUSTODY 

COMPANY: tDnflfoRe - \t.nre\Mf\'T M'~IW, '-O~?~"'\1 BIWNGADDRESS: 

ADDRESS: e. (). \3.oX 3\ D ) S No RT\4 ~IN j BIWNG CITYISTATEI2IP: \f~~\U-&f#2~ , 
CITYISTATEIZIP: \.l \ \ \'\1,\.,\ (~N . u r BA S 2 ~ (} PURCHASE ORDER t: 

_. 43S-"~.~ 2~ _~~-IO~-2bqs . " ~ 
"booo I b~b 7 

CHEMTECH-FORD 

CONTACT: E""Cl~ ~\: ~\ PROJEC1'~ ~0gff' MI~E \\11\-\1 \N{Sj 
EMAIL: "be . \ @PAC!t • TURNAROUND REQUIRED:" ~ tAU, \ Z 0 ) k . ...--....... _-,. , 

LA' O U , TORIES 

t." .... 0III)' CUENT SAMPLE INFORMAnON 

~()qr~- LOc:A1lON IIDINTFICAl10N 

- '0\ 1. \\([ R t~rf\( M \ ~t 
It -\\11-\ ll\ \.\~l 
3. 

4. 

5. 

5. 

7 

I . 

B. 

10 

m\t,W"(..\,,~~~\ 
Spec"" ",.hello".: 

( '\,.. ~ 

\ .!~ILoeV., '1 fWJ},b" • ~ 

l R ~\.hodby.~~ r~",,( oLJI. ..... ,...-
RoIInquihod by. ........ "', 

CHEMTECH-FORD 
9132 South SIlO w. •• 
Son"" lIT 1A070 

11.-
i~ 

DATE 11111E MATRIX ----"'" n I \~ I{L2 l 

~ (tf' 
ls.n:!:~ .. V"..\J Ut· -

a 
1O',212.1ZWPHONE 
_.79U0I3 FAX 
_.ch.mtlChfonl.com 

~ "t.{;) U', 2~ 
~ I'-n 'I.((ill'n: :.-. 
~ ... _r 

TESTS REQUESTED BacblrIII 

I I t 
1 1i 
ui ui I . • 

I i l g 
! ! ~ ~ 

ui 

~ r:.(. If.! iT ~C Mt I:'~ ~~ \.. ~J lr 

./ 
.--r-1"\ 

/ ONI~ HOT ON ICE Temp (C.,: /0. t, 
'C"".... ,;.,. - ... . '. ".". . .. ' .... '·Wh.·' " ,.,.-~",. ,"., ""'" ""'''' 
- ; ...... ~I.,.childi'*:tIIe.IPA~d 

~ ttmpiIltIn~C"....y·~ - ~, _ .• ,." :", ,,,,, ,,,,,, .,., ·"···.·,,,/.w •. ~. '"''"''' ~~"'IfIi' 

VA~. Rl~'~' ( ~Jl "M~~ ) 171 (,I L. II: 2..$ 

2.1" rttw-ano~ (J ~/7~G /kL 
I7 T(tJvnahn' ., l/ (j~ __ ~ ______ ~. DIIW11mo 

------

I'II)menI TImII_ 118130 dI)'OI OAC. 1.~ InIMIIII chaIge PM /IIGIIlh (1'"' pM Itnnum}. ClMM .9 .... IrJ I'{IY coII«IIon COII$ 
arw/"'_n""'s. 

-
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Priority Pollutant List 

Priority loOm.a are a set of chemical pollutants we regulate, and for which we have 
developed analytic:al test methods. The current list of 126 Priority Pollutants, shown below. can 
also be found at 40 CPR Part 423". AJIXiDAt A. 

These are not the only pollutants regulated in Clean Water Act programs. The list iI an 
important starting point for EPA to c0D8ider. for example. in developing national discharge 
standards (such 8S Efttuent Guiclolines) or in national permitting programs (such as NPDES). 

1. Acenapbtbeoe 35. 2,4-dinitrotoluene 
2. Acrolein 36. 2,6-dinitrotoluene 
3. Acrylonitrile 37. l,2-diphenylhydrazine 
4. Bcmzene 38. Ethylbenzene 
S. Benzidine 39. Plucmmtbcnc 
6. Carbon tetrachloride 40. 4-c:b10r0phenyI phenyl ether 
7. Chlorobe.tlzene 41. 4-bromophenyJ phenyl ether 
8. l,2.4-trichlCH'Obeozene 42. Bu~~~~J)dh~ 
9. Hexach1o!obcmzo 43. Bis(2-cbloroethoxy) methane 
10. l,2-dichIoroethane 44. Methylene chloride 
11. It 1, l-1richI0Je0thaDe 45. Methyl chloride 
12. Hoxachloroethaoc 46. Methyl bromido 
13. l.l-didJIoroetbane 47. Bromoform 
14. l,l,2-tricb10r0ethan0 48. Dichlorobromometbane 
15. l,I,2,2-t.etrar.hloroet 49. (Removed) 
16. Chlorodhene SO. ~cd) 
17. (Removed) 51. Cblorodibromomctbane 
18. Bis(2-dlloroethyl) ether 52. Hexachlorobuladione 
19. 2-d1loroetbyl vinyl ethers 53. Hexaoblorocyclopentadiene 
20. 2-cblomaaphthalene 54. Isophorone 
21. 2,4,6-trichloropbenol 55. Naph1haleDe 
22. Parachlorometa crao! 56. Nitrobenzene 
23. Q1orofonn 57. 2-nitropheaol 
24. 2-ch1orophenoJ 58. 4-nitrophenol 
25. 1,2-dichlorobeDzene 59. 2,4-dinitrophenoJ 
26. l,3-diehlorobanzene 60. 4,6-dinitfo.o.aaol 
27. 1,4-dichIorobeDzene 61. N-niUOBodimethylamine 
28. 3,3-dic:hlorobenzidine 62. N-nitrosodiphenyJamine 
29. 1.1-didlloroethylene 63. N-nitrosodi-n-propylaminc 
30. 1,2-1rans-dkb1oroeylene 64. Pcmlacblorophenol 
31. 2,4-dichJorophenol 65. Phenol 
32. l,2-dichloropropane 66. Bis(2-ethylhexyJ) phthalate 
33. 1,3-dichloropropylene 67. ButylbeDZ¥lph~ 
34. 2.4-dimethylphenoJ 68. Di-N-Butyl Phthalate 

Page 7 af9 



, 

69. Di-nooOctyl plrtha1ate 
70. Diethyl Phthalate 
71. Dimethyl phthalate 
72. Beuzo(a) antbracone 
73. Benzo(a) pyrcne 
74. Beazo(b) fluoraDthene 
75. BaIzo(k) fJuoranthene 
76. ChryJene 
77. AceuaphthyJene \ 
78. Antbraceno 
79. Bcazo(gbi),peryleae 
80. Fluorene 
81. Phenanthrene 
82. DibeDzo(.b) anthracene 
83. Indeno (1,2,3-cd) pyrenc 
84. Pyrene 
8S. Tetrachloroethylene 
86. Toluene 
17. Trichloroethylene 
88. Vmyl chloride 
89. Aldrin 
90. Dieldrin 
91. Chlordane 
92. 4,4-DDT 
93. 4,4-DDB 
94. 4,4-DDD 
95. AJplJa-endoBulfim 
96. Beta-endoBuJfiIn 
97. BndoBuIfau sulfate 
98. BDdriD 
99. EndriD aldehyde 

AddldoullDfonaatioD 

100. Heptachlor 
101. Heptachlor epoxide 
102. Alpha-SHC 
103. Beta-BHC 
104. Oamma-BHC 
lOS. Delta-BHC 
1M pcp 1:14:1 Ectlllhie. lM)
UL1 'GIl liM EAt_Io. 1154) 
lOB .. GIl Jaa. ('-Feehler Jail) 
1., PeR I~i (mueblul 1132) 
t.It. peBa1241 (AhJCftl& 1241) 
"'"I. P9B la" (keehle. 1268) 
LIi. 1'eB-181e (Aiuchlo. 1818) 
113. Toxaphene 

jd " ( "" .. "" .. 14 11 ~;, A ""Maic --~: IabcslUS 
J.l7 8."m .. 
JJI CatiMium 
Wi EJluomianf 
J.2Os gepper 
121 8)mdde. Tbill 
112 1..111 
.123 ..... ry 
J.a4. l.iekel 
.tal: aeh:nialD 
~,. libNlr 
l27 =a..IIi .... 
Jal. iii"e 
J,;9, 3_,1,1 'FeeD 

• Toxic and Priority Pollutants Under tho Clean Water Act 

December 2014 

2 
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August16,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W-17W SEALS 
Jul12,2016 
Jul12,2016 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

PacifiCorp 
CAS KSF 
1325 
1021 
11W-17W SEALS 
4 
7.66 pH units 
929 UMHOS/CM 
13.4 DEG. C 

Page 1 of 3 

Comments: Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed at A.wA L. 

SGS Minerals Sample 10: 782-1638403-001 

TESTS RESULT Yt!!! METHOD 

Hardness, mg equivalent CaC03/L 304 mg/L SM2340-B 
Acidity <5 mglL 01067 
Anions 9.48 meq/L SM1030E 
Balance -2.24 % SM1030E 
Cations 9.07 meqIL SM1030E 
Alkalinity, mg CaC03ll. (pH 4.5) 362 mg/L SM232O-B 
Bicarbonate Alkalinity as CaC03 362 mg/l SM2320-B 
Carbonate Alkalinity as CaC03 <5 mg/l SM2320-B 
Nitrogen, Ammonia 3.9 mglL SM45OO-B-D 
pH 7.39 SM45OO-H 
pH Temperature 20.00 ·C SM4500-H 
Conductivity 842 IJmhoslcm SM2510 
Total Dissolved Solids 489 mg/l SM254O-C 
Nitrate <0.05 mg/L EPA 300.0 
Ni1rite <0.05 mg/L EPA 300.0 
Chloride, Ci 11 mg/l EPA 300.0 
Sulfate, S04 93 mglL EPA 300.0 
Ortho-Phosphate-P <0.05 mglL EPA 300.0 
Mercury, Hg - Total <0.2 1J91L EPA 245.1 

METALS BY lep 

Minerals ServiceS Division 

REPORTING ANALYZED 
YMl! DATE mm 

2016-07-26 12:00:00 
5 2016-06-30 15:00:00 
0 2016-07-26 12:00:00 
-10 2016-07-26 12:00:00 
0 2016-07-26 12:00:00 
5 2016-07-19 10:00:05 
5 2016-07-19 10:00:05 
5 2016-07-19 10:00:05 
0.1 2016-07-25 07:30:00 
0.01 2016-07-03 09:00:00 
0.01 2016-07-03 09:00:00 
0.1 2016-07-21 11:37:32 
30 2016-07-14 14:30:00 
0.05 2016-07-13 12:00:00 
0.05 2016-07-13 12:00:00 
1 2016-07-13 12:00:00 
1 2016-07-13 12:00:00 
0.05 2016-07-13 12:00:00 
0.2 2016-08-04 07:00:00 

~~~ ~ 
\ "'- U\.,' 
.. n\·'-' } \. 

I .\.h SLlp~r"i!"ul' 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

HF 
MS 
HF 
HF 
HF 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
HF 
HF 
HF 
HF 
HF 
HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/mlnerals 

Member orb 5GS Group (S0ci6t6 Gin61111e de Surveillance) 

ms ctot:umem is Issued by /he Company under ItS Genera( CcI>ditirmo at _ _ 11/ http:U.Nww.ags.c:0m.ferm3_and __ hIm. _ /a en.... /0 /he _ Of /iabIUIy, 

lndemnillcotion _ juriod/CIIon ""'_ defined /herein. 

Any holder at this _em /a .dllilrect that 1tI_ contll_ hfWOtl "'_ /he C",,-,y's tfnclings at /he 6me of /to Interven!;on only MIcI wiIhIn tho limits of C/ion/'s -. I( l1li'/. 1he 
Company's sole 1BSpOfIs/b1/l1y Is /0 ItS Client anet this ctDCUmflflt ctoes nOf ItxonenJ'" plllties /0 • _on tI'Dm oxercisIng 11// /heir rtghIs end DbHgat/DIIS under the _ ctocuments. Any 
UlllJuthorizod alteration, forgery or falsi/icalion of the content Dr spptNIf8nce of th/a rIocument Is unlawfUl and Dffandons may be prosecutod /0 the fullest ~t of tile law 



AnalysIs Report 

August16,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 
Aluminum, AI- Dissolved 
Arsenic, As - Dissolved 
Arsenic, As - Total 
Boron, B - Total 
Cadmium, Cd - Dissolved 
Cadmium, Cd - Total 
Calcium, Ca - Dissolved 
Chromium, Cr - Total 
Copper, Cu - Dissolved 
Copper, Cu - Total 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Lead, Pb - Total 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Molybdenum, Mo - Dissolved 
Nickel, Ni - Total 
Potassium, K - Dissolved 

11W-17W SEALS 
Ju112,2016 
Ju112,2016 
WATER 

Sample ID By: PacifiCorp 
Sample Taken By: CAS KSF 
lime Received: 1325 
lime Sampled: 1021 
Location: 11W-17W SEALS 
Mine: 4 
Field - pH: 7.66 pH units 
Field - Conductivity: 929 UMHOS/CM 
Field - Temperature: 13.4 DEG. C 

Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed at AWAL. 

SGS Minerals Sample 10: 782-1638403-001 

REPORTING 
RESULT UNIT METHOD LIMIT DATE 

0.04 mg/L EPA 200.7 0.03 2016-07-19 
<0.01 mg/L EPA 200.7 0.D1 2016-07-19 
<0.01 mg/L EPA 200.7 0.01 2016-08-03 
0.22 mg/L EPA 200.7 0.01 2016-08-03 

<0.001 mg/L EPA 200.7 0.001 2016-07-19 
<0.001 mglL EPA 200.7 0.001 2016-08-03 
57.96 mgJL EPA 200.7 0.03 2016-07-19 
0.005 mg/L EPA 200.7 0.001 2016-08-03 
<0.01 mg/L EPA 200.7 0.01 2016-07-19 
<0.01 mglL EPA 200.7 0.D1 2016-07-14 

1.35 mg/L EPA 200.7 0.05 2016-07-14 
<0.03 mg/L EPA 200.7 0.03 2016-07-19 
<0.01 mg/L EPA 200.7 0.01 2016-07-19 
<0.01 mglL EPA 200.7 0.01 2016-07-14 
38.76 mgJL EPA 200.7 0.01 2016-07-19 
0.020 mg/L EPA 200.7 0.002 2016-07-14 
0.018 mg/L EPA 200.7 0.002 2016-07-19 
0.011 mg/L EPA 200.7 0.005 2016-07-19 
0.037 mg/L EPA 200.7 0.001 2016-07-14 
10.40 mglL EPA 200.7 0.14 2016-07-19 

r~~ 
'-~.- " t ~.I'I\" \ 1 

• . " h Super .... isor 

Domenic Ibanez 
Lab Supervisor 

Minerals Services Division 

Page 2 of3 

ANALYlED 
TIME ANALYST 

10:00:00 HF 
10:00:00 HF 
10:23:19 HF 
10:23:19 HF 
10:00:00 HF 
10:23:19 HF 
10:00:00 HF 
10:23:19 HF 
10:00:00 HF 
13:00:00 HF 
13:00:00 HF 
10:00:00 HF 
10:00:00 HF 
13:00:00 HF 
10:00:00 HF 
13:00:00 HF 
10:00:00 HF 
10:00:00 HF 
13:00:00 HF 
10:00:00 HF 

SGS North Americe Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)~53-2436 WWW.sgs.comiminerals 

Member Dflhl SGS Group (SOci616 G6n6 .. ,. de Surveil. nee) 

This <Iocumant Is _ by tho compeny under /Is Gan"",' Cond/lloos of Setvlce aC08S8lble 81 hIIp:Ilwww.sgs.c:otr>fetrns_and_COIIlIIIior .. .hIm. Atto.-. Is eta"" to tho _ 0/ liabilly. 
/ndBmnl/fca/lon 1JIK/}UrIsdic:IX>n issues de/JnOd /heroin. 

Any holder of /his document /$ advised /hat In_ con/aInad hereon 10_ /tie Compeny's /fndings at tho nme of ills inieIvenliOn only end within /he tlmila 0/ Client... tn_. " any. 7he 
Company's _ raspoMiCiIIIy ,. 10 ~. Client ."., /11/$ document _ net exOIIOf8te patties 10 • fransactlon Ih>m axen:ls/ng all _ righrs and ob/igalfOM under /110 fTanaaction _ . Any 
IIfIlJIJIhorlzed alterallon. fDtpery or fB/IIilfca/iOn or /he content or oppetll'8llce of/ll/$ documant Is untawfu' and offenders may be ptrJSBCUIod to /IIa fuUes/extent of/llalow 



Analysis Report 

August 16, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 
Selenium, Se - Total 
Selenium, Se -Total 
Sliver, Ag - Total 
Sodium, Na - Dissolved 
Zinc, Zn - Dissolved 
Zinc, Zn - Total 

11W-17W SEALS 
Ju112,2016 
Ju112,2016 
WATER 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
CAS KSF 
1325 
1021 
11W-17W SEALS 

Mine: 4 

Field - pH: 7.66 pH units 
Field - Conductivity: 929 UMHOS/CM 
Field - Temperature: 13.4 DEG. C 

Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed at AW.A.L. 

SGS Minerals Sample 10: 782-1638403-001 

RESULT 1ltill: METHOD 

<0.02 mg/L EPA 200.7 
<0.002 mg/L EPA 200.8 
<0.002 mg/L EPA 200.7 
62.50 mgll EPA 200.7 

<0.004 mg/L EPA 200.7 
<0.004 mg/L EPA 200.7 

Minerals Services Division 

REPORTING 
LIMIT DATE 

0.02 2016-07-14 
0.002 2016-08-05 
0.002 2016-08-04 
0.09 2016-07-19 
0.004 2016-07-19 
0.004 2016-07-14 

Domenic Ibanez 
Lab Supervisor 

Page 3 of3 

ANALYZED 
TIME ANALYST 

13:00:00 HF 
13:24:00 01 
06:00:00 HF 
10:00:00 HF 
10:00:00 HF 
13:00;00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 WWW.sgs.conv'mlnerals 

Member olthe SGS Group (SocI6t6 G6n6ra1e de SUMOI..,ce) 

71Iia tIoaJme(1/ Is Issued by tile Comp1IIlY ~ ito _I COtrtJIIjom of _ ac:aJSOibJe at II/Ip.#www ... __ anct_concftions./ltm. _ is cnwn to tile lImilallon of Nabi/1/y. 
__ andjuMdlt:tion /s$UOII defined _.1. 
Any holder of this document Is advised ttlllI /n/bnllaticn r:otIIainod hefeon ",noel>: the Company~ ftldings at the nm. of ito lnIervenlion only anct within tile limits 01 Cfenr. iMIr1I<1fon., if ..,y. 7he 
Compan~ sole rHpOIIsIlliity is to its Clent end thI. document doeS not .xonorate paiIles to • I7ansItCtiOn tm> exerololng all ",., righto end ob/IgIIIions under the /rIItIS8C:1Ion documents. Any 
un.uItIorizod .ltarIIlion, fOt!1tNY or falslllc:anon of the contont or .ppearanee ofth/s document Is unlawfUl and otrenders may be prDHCutec/ to tho fu/Iost e}dent of the ,.., 



September 03,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11 W 17 W Seals 
Aug 2,2016 
Aug 2,2016 
WATER 

Analysis Report 

Sample ID By: PacifiCorp 
Sample Taken By: CAS 
Time Received: 1300 
Time Sampled: 1119 
Location: 11W-17WSeals 
Mine: 4 

Field - pH: 7.57 pH units 
Field - Conductivity: 644 UMHOS/CM 
Field - Temperature: 13.9 DEG. C 

Comments: Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed atA.W.A.L. 

SGS Minerals Sample 10: 

TESTS RESULT UNIT 

Hardness, mg equivalent CaC03/L 314 mglL 

Acidity 26 mglL 

Anions 9.26 meqlL 

Balance -0.31 % 
Cations 9.20 meq/L 
Alkalinity, mg CaC031L (pH 4.5) 350 mg/L 
Bicarbonate Alkalinity as Cac03 350 mglL 
Carbonate Alkalinity as CaC03 <5 mglL 
Nitrogen, Ammonia 2.0 mg/L 

pH 7.40 
pH Temperature 16.00 ·C 

Conductivity 785 IJmhos/cm 
Total Dissolved Solids 499 mglL 
Nitrate 0.05 mg/L 

Nitrite <0.05 mg/L 
Chloride, CI 11 mg/L 

Sulfate, S04 94 mg/L 
Ortho-Phosphate-P <0.05 mglL 
Mercury, Hg - Total <0.2 1J91L 

METALS BY ICP 

Minerals Services Division 

782-1639055-001 

METHOD 

SM234O-B 
01067 
SM1030E 
SM1030E 
SM1030E 
SM2320-B 
SM232O-B 
SM232O-B 
SM4500-B-D 
SM4500-H 
SM4500-H 
SM2510 
SM254O-C 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 245.1 

REPORTING 
LIMIT DATE 

1 2016-08-17 
5 2016-08-02 
0 2016-08-17 
-10 2016-08-17 
0 2016-08-17 
5 2016-08-15 
5 2016-08-15 
5 2016'{)8-15 
0.1 20 16'{)8-25 
0.01 2016-08-02 
0.01 2016-08-02 
0.1 2016-08-02 
30 2016-08-03 
0.05 2016-06-02 
0.05 2016-08-02 
1 2016-08-02 
1 2016'{)8'{)2 
0.05 2016-08-02 
0.2 20 16-08.{)4 

Domenic Ibanez 
Lab Supervisor 

Page 1 of3 

ANALYZED 
TIME ANALYST 

13:00:00 HF 
13:15:00 MS 
13:00:00 HF 
13:00:00 HF 
13:00:00 HF 
12:00:00 HF 
12:00:00 HF 
12:00:00 HF 
08:00:00 MS 
13:15:00 MS 
13:15:00 MS 
13:15:00 MS 
14:00:00 HF 
21 :47:00 HF 
21:47:00 HF 
21 :47:00 HF 
21:47:00 HF 
21:47:00 HF 
07:00:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)~53-2436 www.sgs.comlminerals 

Member olthe SGS Group (SOck!te G6n6rale de SUrveillance) 

This documenl is issued by /he Company under its GOO.",' Conditions 01 Service acoasslble at h"p:hwww.sgs.comAerm •• an<Lcondilion •. htm. A"enlion is drawn to /he HmHalion of liabtlity, 
indemnification and jurisdiction issues de6ned therein. 

Any holder 01 this documenl is advised IhEIt information conlained hereon reflects the Company's Dndlngs al /he 6ms of its inlarven«on only and within /he limits of CHenl's /ns1nJCtions. If any. 71Ie 
Company's sole respotJSibifity is to Its CUent and this document does not exonerate parties to a traMaction knm exercir)rg all their rights and obligations under the transaction documents. Any 
unauthorizad a/tGfa/ion, fotgery or falsllfcalion of /he contenl or appearance of this documant is unlawful and 0-'" may b~ prosecuted to the full8st .xtent of tha/aw 



Analysis Report 

September 03,2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP (continued) 
Aluminum, AI- Dissolved 
Arsenic, As - Total 
Arsenic, As - Dissolved 
Boron, B - Total 
Cadmium, Cd - Total 
Cadmium, Cd - Dissolved 
Calcium, Ca - Dissolved 
Chromium, Cr - Total 
Copper, Cu - Total 
Copper, Cu - Dissolved 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Ph -Total 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Molybdenum, Mo - Dissolved 
Nickel, Ni - Total 
Potassium, K - Dissolved 

11 W 17 W Seals 
Aug 2,2016 
Aug 2,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 

PacifiCorp 
CAS 
1300 
1119 

Location: 11 W ·17W Seals 
Mine: 4 
Field - pH: 7.57 pH units 
Field - Conductivity: 644 UMHOS/CM 
Field - Temperature: 13.9 DEG. C 

Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782·1639055-001 

RESULT UNIT METHOD 

<0.03 mgl\.. EPA 200.7 
<0.01 mgl\.. EPA 200.7 
<0.01 mg/L EPA 200.7 

0.21 mg/L EPA 200.7 
<0.001 mg/L EPA 200.7 
<0.001 mg/L EPA 200.7 
59.54 mg/L EPA 200.7 
0.004 mgl\.. EPA 200.7 
<0.01 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 

1.48 mgl\.. EPA 200.7 
<0.03 mgl\.. EPA 200.7 
<0.01 mgl\.. EPA 200.7 
<0.01 mg/L EPA 200.7 
40.04 mg/L EPA 200.7 
0.021 mg/L EPA 200.7 
0.015 mg/L EPA 200.7 
0.010 mg/L EPA 200.7 
0.036 mgl\.. EPA 200.7 
10.12 mg/L EPA 200.7 

Minerals Services Division 

REPORTING 
LIMIT DATE 

0.03 2016-08-16 
0.01 2016-08-08 
0.01 2016-08-16 
0.01 2016-08-08 
0.001 2016-08-08 
0.001 2016-08-16 
0.03 2016-08-16 
0.001 2016-08-08 
0.01 2016-08-08 
0.01 2016-08-16 
0.05 2016-08-08 
0.03 2016-08-16 
0.01 2016-08-08 
0.01 2016-08-16 
0.01 2016-08-16 
0.002 2016-08-08 
0.002 2016-08-16 
0.005 2016-08-16 
0.001 2016-08-08 
0.14 2016-08-16 

Domenic Ibanez 
Lab Supervisor 

Page 2 of3 

ANALYZED 
:rJMg ANALYST 

17:00:00 HF 
11:35:00 HF 
17:00:00 HF 
11:35:00 HF 
11:35:00 HF 
17:00:00 HF 
17:00:00 HF 
11:35:00 HF 
11:35:00 HF 
17:00:00 HF 
11 :35:00 HF 
17:00:00 HF 
11 :35:00 HF 
17:00:00 HF 
17:00:00 HF 
11 :35:00 HF 
17:00:00 HF 
17:00:00 HF 
11:35:00 HF 
17:00:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 wv.w.sgs.comlminerals 

Member oflllo SGS Group (Soci6tt Gtntrale de Survellsnce) 

This document is Issued by tho Company under its General Conclltlons of SfJIV/ce accessiblO st ht/p:lkIww.sgs.comAemrs •• nd.concllllons.hIm. Aftention is drawn to the Hm'atlon of HabDity. 
Indemnification and JUFlscIJctIon issues defined therein. 

Any holder of thl. document is _Isod that inft>rmation contained hereon ran.CIs the Compsny's f.ndings at tho time of its Intervention only and within the limits of CHant's instruction •• if any. 7Ire 
Company·. .010 tBSpoosibility is to Its CHent and fIIis document does not exonerate patties to a traMactlon from exercising all their righ1s end obligations under the trans.ction documents. Any 
unsulhorized _Noration. forgery or fahriWca/ion of the content or appearance of /his document is unlewful and offend.,. may b3 prosecuted to the fullest extent of the law 



September 03, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11 W 17 W Seals 
Aug 2, 2016 
Aug 2,2016 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 

Time Received: 
Time Sampled: 
Location: 
Mine: 
Field - pH: 

Field - Conductivity: 
Field - Temperature: 

PacifiCorp 

CAS 
1300 
1119 
11W -17W Seals 
4 
7.57 pH units 
644 UMHOS/CM 
13.9 DEG. C 

Comments: Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed at A.W.A.L. 

SGS Minerals Sample 10: 

run RESULT UNIT 
METALS BY lep (continued) 
Selenium, Se - Total <0.02 mg/L 
Selenium, Se - Total <0.002 mg/L 
Sliver, Ag - Total <0.002 rng/L 
SOdium, Na - Dissolved 61 .54 rng/L 
Zinc, Zn - Dissolved 0.012 mg/L 
Zinc, Zn - Total <0.004 mg/L 

Minerals Services Division 

782-1639055-001 

METHOD 

EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

REPORTING 

YMlI DATE 

0.02 2016-08-08 
0.002 2016-08-05 
0.002 2016-08-04 
0.09 2016-08-16 
0.004 2016-08-16 
0,004 2016-08-08 

Domenic Ibanez 
Lab Supervisor 

Page 3 of3 

ANALYZED 
TIME ANALYST 

11:35:00 HF 
13:24:00 01 
06:00:00 HF 
17:00:00 HF 
17:00:00 HF 
11:35:00 HF 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of the SGS Group (Soci616 G6m\ral. do Surveillance) 

TIlls document ~ issued by the Compeny under its Generel Conditions of Service accessible at htfp:hWwN.sgs.comAerms_end_cond!tions.htm. Attention is drawn to the liml/alion of HabUlty, 
Indemnlffcation and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon rellects the Company'3 IJndlngs at the time of Its Intervention only and within the limits of Client's lnstnJctfons, If any. 711e 
C<lmpany~ sale responsibility Is to its Client end this document does not exonerate partie. to a /ransaction from exercising all their rfghrs end obligations under the transaction documenrs. Any 
unauthorized aHera"on, forgery or ralsificaffon of tha content or appearance olthis documant ~ unlawful and o/fendet5 may b. pro5ocuted to the fUllest extent of tha law 



Analysis Report 

December 09, 2016 

PACIFICORP 
FIELD OFFICE 

Page 1 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W·17WSEALS 
Sep 6,2016 
Sep 6,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
KSF 
1540 
1416 
11W ·17W SEALS 

Mine: 4 
Site: 52 
Field · pH: 7.51 pH units 
Field· Conductivity: 930 UMHOS/CM 
Field · Temperature: 12.4 DEG. C 

Comments: Dissolved Metals Filtered at Lab; Selenium 200.8 Analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782·1640262'()O1 

REPORTING ANALYZED 
TESTS RESULT UNIT 

Hardness, mg equivalent CaC03n.. 307 rng/L 
Acidity 15 rng/L 
Anions 9.41 meq/L 
Balance -1.50 % 
Cations 9.13 meq/L 
Alkalinity, mg CaC03n.. (pH 4.5) 358 rng/L 
Bicarbonate Alkalinity as CaC03 358 rng/L 
Carbonate Alkalinity as CaC03 <5 mgn.. 
Nitrogen, Ammonia 0.6 mg/L 
pH 7.40 
pH Temperature 14.70 ·C 
Conductivity 889 IJmhosicm 
Total Dissolved Solids 506 rng/L 
Nitrate 0.07 mg/L 
Nitrile <0.05 mg/L 
Chloride, CI 11 mg/L 
Sulfate, S04 93 rngn.. 
Ortho-Phosphate-P <0.05 mg/L 
Mercury, Hg - Total <0.2 IJg/L 

Minerals Services Division 

METHOD 

SM2340-B 
01067 
SM1030E 
SM1030E 
SM1030E 
SM2320-B 
SM2320-B 
SM2320-B 
SM4500-B-0 
SM4500-H 
SM450O-H 
SM251 0 
SM2540-C 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 245,1 

LIMIT DATE 

1 2016-09-26 
5 2016-09-15 
0 2016-09-26 
-10 2016-09-26 
0 2016-09-26 
5 2016-09-08 
5 2016-09-08 
5 2016-09-08 
0.1 2016-09-23 
0.01 2016-09-06 
0.01 2016-09-06 
0.1 2016-09-09 
30 2016-09-06 
0,05 2016-09-06 
0,C5 2016-09-06 
1 2016-09-06 
1 2016-09-06 
0.05 2016-09-06 
0.2 2016-10-03 

'-~ tJ' .V"'\" 
Jt,,~ 

Domenic Ibanez 
Lab Supervisor 

~ 

17:25:33 
08:00:00 
17:25:33 
17:25:33 
17:25:33 
09:00:00 
09:00:00 
09:00:00 
09:00:00 
16:57:00 
16:57:00 
07:30:00 
18:00:00 
21:21 :00 
21:21:00 
21:21:00 
21:21:00 
21 :21 :00 
08:00:00 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)~53-2436 www.sgs.com/minerals 

ANALYST 

01 
MS 
01 
DI 
DI 
MS 
MS 
MS 
MS 
SM 
SM 
MS 
MS 
DI 
DI 
DI 
01 
DI 
01 

Momber oftha SGS Group (SocIOIO G6n'ralo do Surveillance) 

This document is Issued by II!. compeny undBr Its General CondIIfons of &ltVice a«:essibIe at hfIp:hWNw.sgs.comAerms./JIJd_condiliOlls.htm. AItonlion 10 drawn ID /he _ of llabiflly, 
Indemnl/icallon and juTlsdk;t/on Issues _ned fllere/n. 

Any holcter of this document is ~sed II!at Informa6on contained hereon reB_ lI!e Compeny'5 flnrling •• t /he Vme of /Is intervention only and within /he IfmIIs of Client's _ons, If any. The 
COmpany's ~ respons/blllty is ID Itt Client and //!is document does not exonenote parties to a tT8n.edlon Itwn exercising ell their rights and obNl1atiOllS under the __ documents. Any 
UMuthorizec/ oJteraIion, 1btp8IY or _ of/he content or appetJn111C8 of this document Is unlawfUl and __ may be prosecuted ID the Mint _ oflhe law 



Analysis Report 

December 09, 2016 

PACIFICORP 
FIELD OFFICE 

Page 2 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W - 17W SEALS 
Sep 6,2016 
Sep 6,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
KSF 
1540 
1416 
11W -17W SEALS 

Mine: 4 
Site: 52 
Field - pH: 7.51 pH units 
Field - Conductivity: 930 UMHOS/CM 
Field - Temperature: 12.4 DEG. C 

Comments: Dissolved Metals Filtered at Lab; Selenium 200.8 Analyzed at A.W.A.L. 

SGS Minerals Sample 10: 782-1640262-001 

REPORTING ANALYZED 
TESTS RESULT UNIT METHOD 

METALS BY ICP 
Aluminum, AI- Dissolved 0.05 mg/L EPA 200.7 
Arsenic, As - Total <0.01 mg/L EPA 200.7 
Arsenic, As - Dissolved <0.01 mg/L EPA 200.7 
Boron, B - Total 0.21 mg/L EPA 200.7 
Cadmium, Cd - Total <0.001 mg/L EPA 200.7 
Cadmium, Cd - Dissolved <0.001 mg/L EPA 200.7 
Calcium, Ca - Dissolved 55.74 mg/L EPA 200.7 
Chromium, Cr - Total 0.003 mg/L EPA 200.7 
Copper, Cu - Total <0.01 mg/L EPA 200.7 
Copper, Cu - Dissolved <0.01 rng/L EPA 200.7 
Iron, Fe - Total 1.44 mg/L EPA 200.7 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 
Lead, Pb - Total <0.01 mg/L EPA 200.7 
Lead, Pb - Dissolved <0.01 mg/L EPA 200.7 
Magnesium, Mg - Dissolved 40.79 mg/L EPA 200.7 
Manganese, Mn - Total 0.018 mg/L EPA 200.7 
Manganese, Mn - Dissolved 0.009 rng/L EPA 200.7 
Molybdenum, Mo - Dissolved 0.014 rng/L EPA 200.7 
Nickel, Ni - Total 0.035 mg/L EPA 200.7 

Minerals Services Division 

LIMIT DATE 

0.03 2016-09-21 
0.01 2016-09-07 
0.01 2016-09-21 
0.01 2016-09-07 
0.001 2016-09-07 
0.001 2016-09-21 
0.03 2016-09-21 
0.001 2016-09-07 
0.Q1 2016-09-07 
0.01 2016-09-21 
0.05 2016-09-07 
0.03 2016-09-21 
0.01 2016-09-07 
0.01 2016-09-21 
0.01 2016-09-21 
0.002 2016-09-07 
0.002 2016-09-21 
0.005 2016-09-26 
0.001 2016-09-07 

:f1"-~ .}t-.~., 
I , ;:!',~ Supervisol' 

Domenic Ibanez 
Lab Supervisor 

TIME 

15:18:00 
16:30:00 
15:18:00 
16:30:00 
16:30:00 
15:18:00 
15:18:00 
16:30:00 
16:30:00 
15:18:00 
16:30:00 
15:18:00 
16:30:00 
15:18:00 
15:18:00 
16:30:00 
15:18:00 
10:15:39 
16:30:00 

S~S North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

~ti~!.lSI 

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
01 
DI 
DI 
DI 
DI 
01 

Member of the SGS Group (Soci6t6 G6njlll'e de survell'ance) 

Tl>i$ documont i. issued by the Compsny under its Goneral Conditions of service .=Sllible .t hltp:hWww.sgs.comAetms.and.oondilion"hIm. AItGnIion is drawn to the Hm'lIIIon of HabHity. 
In_n and jurisdiction i$suas defined tl>erein. 

Any holder of ttlla document is advised ttI.t infOlmaNon contained hereon relfectls the Company"" Ifnd/ngo at the time of its intervention only end within ttl. limits of enont.. InstntctJons, if ony. The 
company.. sole respons/bIHty is to Its CHent and till. document doss not exonetate parliN to a fraMac:tion from exen:isinll all their rlg!.ts and obHl1ations undar the transac:/ion documents. Any 
unauthorized a_on, foIp9ry or falsification ofttla oontant or appaaranc:e ofttlis document is unlawful and offenders may be prosecuted to ttIa fullest extent of ttl. law 



Analysis Report 

December 09, 2016 

PACIFICORP 
FIELD OFFICE 

Page 3 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W - 17W SEALS 
Sep 6,2016 
Sep 6,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
KSF 
1540 
1416 
11W - 17W SEALS 

Mine: 4 
~~ ~ 

Field - pH: 7.51 pH units 
Field - Conductivity: 930 UMHOS/CM 
Field - Temperature: 12.4 DEG. C 

Comments: Dissolved Metals Filtered at lab; Selenium 200.8 Analyzed at A.W.A.L. 

SGS Minerals Sample ID: 782·1640262-001 

REPORTING ANALYZED 
TESTS RESULT UNIT METHOD 

METALS BY lep (continued) 
Potassium, K - Dissolved 10.21 mgJL EPA 200.7 
Selenium, Se - Total <0.02 mg/L EPA 200.7 
Selenium, Sa - Total <0.002 mg/L EPA 200.8 
Silver, Ag - Total <0.002 rng/L EPA 200.7 
Sodium, Na - Dissolved 62.81 mglL EPA 200.7 
Zinc, Zn - Total <0.004 rnglL EPA 200.7 
Zinc, Zn • Dissolved <0.004 rnglL EPA 200.7 

Minerals Services Division 

LIMIT 12m. 

0.14 2016-{)9-21 
0.02 2016-09-07 
0.002 2016-09-09 
0.002 2016-10-03 
0.09 2016-09-26 
0.004 2016-09-07 
0.004 2016-09-21 

\' ~ /]'.~~ Jt-~ 
. ,~b Snp<!r ..... isoI" 

Domenic Ibanez 
Lab Supervisor 

TIME 

15:18:00 
16:30:00 
09:47:00 
17:00:36 
10:15:39 
16:30:00 
15:18:00 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 65~2311 f (435)-65~2436 www.sgs.comIminerals 

ANALY§T 

01 
01 
01 
01 
01 
01 
01 

Member 01 the SGB Group (Sociil. G6n6rale de S"Neftl.nee) 

."". documont Is Issued by tfJe Company under ita Gonflflli Contftions of Servloe acoessIbIe at http:_.sgs.comAem"_8IId_concllt:ons.htm. _lion Is drawn to tfJo limitation of IlabUfly, 
indemnification and jurisdiction issues denned therein. 

Any holder of ItJis document Is adVIsed tfJat infotma/ion contained hereon ro_ tfJo CompanY'S findings lit the 6me of ita intervention only and wltfJ/n the Hmita of Client... instructions, If any. 1/1. 
Company's sole responslblUty Is to Its CHent and tfJls document doo. not exon"",te pattie. to a transaction tom ex_sing elf tII.ir rights end obligations under tho _ documonts. Any 
unauthortzed elferatlon, forgery or falsllfca«on of tile content Of eppe<nnee .f tIIi. _ent is unlawful and otfandets mey be prosecuted to the ru_ extent of the law 



Analysis Report 

December 09,2016 

PACIFICORP 
FIELD OFFICE 

Page 1 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 11W-17W Seals 
Date Sampled: Oct 6,2016 
Date Received: Oct 6,2016 
Product Description: WATER 

Sample 10 By: PacifiCorp 
Sample Taken By: KSF 
Time Received: 1230 
Time Sampled: 1058 
Location: 11W-17W Seals 
Mine: 4 
Site: 52 
Field - pH: 7.41 pH units 
Field - Conductivity: 978 UMHOS/CM 
Field - Temperature: 12.4 DEG. C 

Comments: Dissolved Metals Filtered at Lab: Total5elenium analyzed atA.W.A.l. 

SGS Minerals Sample 10: 

TESTS RESULT UNIT 

Hardness, mg equivalent CaC031L 310 mglL 
Acidity <5 mglL 
Anions 9.51 meqlL 
Balance -1.99 % 
Cations 9.14 meq/L 
Alkalinity, mg CaC031L (pH 4.5) 364 mglL 

Bicarbonate Alkalinity as CaC03 364 mg/L 
Carbonate Alkalinity as CaC03 <5 mglL 

Nitrogen, Ammonia <0.1 mglL 

pH 8.33 
pH Temperature 7.90 ·C 

Conductivity 851 )Jmhoslcm 
Total Dissolved Solids 523 mglL 
Nitrate <0.05 rng/L 
Nitrite 0.11 mg/L 
Chloride, CI 11 mglL 

Sulfate, S04 93 mglL 

Ortho-Phosphate-P <0.05 mglL 
Mercury, Hg - Total <0.2 )Jg/L 

Minerals Services Division 

782-1641265-001 

METHOD 

SM2340-B 
D1067 
SM1030E 
SM1030E 
SM1030E 
SM2320-B 
SM2320-B 
SM2320-B 
SM45oo-B-D 
SM45OO-H 
SM4500-H 
SM2510 
SM2540-C 
EPA 300,0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 245.1 

REPORTING ANALYZED 
LIMIT DATE TIME 

1 2016-11-11 15:20:00 
5 2016-10-11 09:00:00 
0 2016-11-11 15:20:00 
-10 2016-11-11 15:20:00 
0 2016-11-11 15:20:00 
5 2016-10-13 15:56:00 
5 2016-10-13 15:56:00 
5 2016-10-13 15:56:00 
0.1 2016-10-14 08:00:00 
0.01 2016-10-06 14:00:00 
0.01 2016-10-06 14:00:00 
0.1 2016-10-07 12:00:00 
30 2016-10-06 15:00:00 
0.05 2016-10-12 10:28:00 
0.05 2016-10-12 10:28:00 
1 2016-10-12 10:28:00 
1 2016-10-12 10:28:00 
0.05 2016-10-12 10:28:00 
0.2 2016-11-03 14:41:00 

'\' ~!'I, .. "" \...... It-~ 
I , ;.,h Sllp~r'\,'is()r 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

ANALYST 

DI 
MS 
DI 
DI 
DI 
LR 
LR 
LR 
MS 
SM 
SM 
MS 
MS 
LR 
LR 
LR 
LR 
LR 
DI 

Member of the SGS Group (SOciitt Gin6ral. d. Surveillance) 

71110 docum9flt Is issued by the Compeny under Its General CondItions of Sotvloe _ble ., hItp:IlwWw.sgs.com.tenns_and...conditions.hfm. Alhmrton Is dta,.,., to the /imitation of 1kIbIIity, 
indemniifcatfon and Jurisdiclion issues definod therein. 

Any holder of this document is _ t!lat information conhl/nod hereon "'~echr tho Company's "ndlngs III tho tim. of Its intervention only and wllhln the limits of Client's instructions, if .. y. 7IIe 
Company's sol. 18SponsIblllty is to Its CUent and fills docUment doss not exon"""" paJ1jos to a InInsadion IrDm exercising "" their rights lind obliQetlons under file tronsac1lon documents. Any 
unauthorized Blt8r&/ion, f'oIl/OIY or fflls/llcfltIon of tho content or appearance of this document 18 unlawful end offenders m.y be pn>secu/ecl to tho fullest extent of"'" k/w 



Analysis Report 

December 09, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

TESTS 
METALS BY ICP 
Aluminum, AI- Dissolved 
Arsenic, As - Total 
Arsenic, As - Dissolved 
Boron, B - Total 
Cadmium, Cd - Total 
Cadmium, Cd - Dissolved 
Calcium, Ca - Dissolved 
Chromium, Cr - Total 
Copper, Cu - Total 
Copper, Cu - Dissolved 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Total 
Lead, Pb - Dissolved 
Magnesium, Mg - Dissolved 
Manganese, Mn - Total 
Manganese, Mn - Dissolved 
Molybdenum, Mo - Dissolved 
Nickel, Ni - Total 

11W-17W Seals 
Oct 6,2016 
Oct 6,2016 
WATER 

Sample ID By: PacifiCorp 
Sample Taken By: KSF 
Time Received: 1230 
Time Sampled: 1058 
Location: 11W-17W Seals 
Mine: 4 
&~ ~ 

Field - pH: 7.41 pH units 
Field - Conductivity: 978 UMHOS/CM 
Field - Temperature: 12.4 DEG. C 

Dissolved Metals Filtered at Lab: Total Selenium analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782-1641265-001 

RESULT UNIT METHOD 

<0.03 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 
0.21 mg/L EPA 200.7 

<0.001 mg/L EPA 200.7 
<0.001 mg/L EPA 200.7 

59.27 mg/L EPA 200.7 
0.002 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 

1.45 mg/L EPA 200.7 
<0.03 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 
<0.01 mg/L EPA 200.7 
39.22 mg/L EPA 200.7 
0.020 mg/L EPA 200.7 
0.017 mg/L EPA 200.7 
0.012 mg/L EPA 200.7 
0.035 mg/L EPA 200.7 

Minerals Services Division 

REPORTING 

" 

LIMIT I2AR 

0.03 2016-10-17 
0.01 2016-10-12 
0.01 2016-10-17 
0.01 2016-10-12 
0.001 2016-10-12 
0.001 2016-10-17 
0.03 2016-10-17 
0.001 2016-10-12 
0.01 2016-10-12 
0.01 2016-10-17 
0.05 2016-10-12 
0.03 2016-10-17 
0.D1 2016-10-12 
O.O~ 2016-10-17 
0.0'1 2016-10-17 
0.002 2016-10-12 
0.002 2016-10-17 
0.005 2016-10-17 
0.001 2016-10-12 

\ \.....-
,1'1"""". 

r,t 
l'-~ 

Domenic Ibanez 
Lab Supervisor 

Page 2 of3 

ANALYZED 
TIME ANALYST 

16:51:00 01 
11:39:00 01 
16:51:00 01 
11 :39:00 01 
11 :39:00 01 
16:51:00 01 
16:51:00 01 
11:39:00 01 
11:39:00 01 
16:51:00 01 
11:39:00 01 
16:51 :00 01 
11:39:00 01 
16:51:00 01 
16:51:00 01 
11:39:00 01 
16:51 :00 01 
16:51:00 01 
11:39:00 01 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2438 www.sgs.com/minerals 

Member DIllie 5G5 Group (_It G6n6rale d. Survellance) 

This document Is issued by tho Company uncler 115 Genetal Conditions of S81V/Oa 8C<leSSibie at http:JNiww.S!JS.comAenns.end"COIICIiOOns.htm. Attentfon 18 dtawn to the NmNa/ion 0/ HabHfly. 
InclemnltlcatIon and}urlsclictJon Issuos rIfInned flleraln. 

Any hoi".,. of ffli. document is advised ffl.t infomration coniltlned hereon ronects the Company's "ndings at the lime of its iIltervonllon ""Iy and wittlin ffle HmHs 0/ CHenfs instructions. If any. The 
Compeny'a soia ",sponsibi/ity is to its CNent and fflis document doas not exonerate pettie. to a trilnsaGt1<Jn II'om exercising all IIIBir rll/hlS lind obllgallon. under /he tranoac:/ion documents. Any 
unauthorized ./tenJtlon. forgO/)' or falsiticlJffon of the content or appe8l'llllC8 O/fflis document ~ unlawfUl and offenders may be prosecuted to /tie fullest extent of/tle law 



December 09, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W-17W Seals 
Oct 6,2016 
Oct 6,2016 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 

Time Received: 
Time Sampled: 
Location: 
Mine: 

Site: 
Field -pH: 
Field - Conductivity: 

Field - Temperature: 

PacifiCorp 
KSF 
1230 

1058 
11W-17W Seals 
4 
52 
7.41 pH units 

978 UMHOS/CM 
12.4 DEG. C 

Page 30f3 

Comments: Dissolved Metals Filtered at Lab: Total Selenium analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782-1641265-001 

TESTS RESULT UNIT Mm1QQ 
METALS BY ICP (continued) 
Potassium, K - Dissolved 10.28 mg/L EPA 200.7 
Selenium, Se -Total <0.02 mg/L EPA 200.7 
Selenium, Se - Total <0.002 mg/L EPA 200.8 
Silver, Ag - Total <0.002 mglL EPA 200.7 
Sodium, Na - Dissolved 61.85 mglL EPA 200.7 
Zinc, Zn - Total <0.004 mglL EPA 200.7 
Zinc, Zn - Dissolved <0.004 mgt1.. EPA 200.7 

Minerals Services Division 

REPORTING ANALYZED 
LIMIT DATE TIME 

0.14 2016-10-17 16:51:00 
0.02 2016-10-12 11:39:00 
0.002 2016-10-24 08:21:00 
0.002 2016-11-04 11:00:00 
0.09 2016-10-17 16:51:00 
0.004 2016-10-12 11 :39:00 
0.004 2016-10-17 16:51:00 

'\'. ~ (I'''~ '--- It-··--
1,,,1.1 Su!",cr..-i!>uI" 

Domenic Ibanez 
Lab Supervisor 

ANALYST 

DI 
DI 
DI 
DI 
DI 
DI 
DI 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435}-653-2436 www.sgs.comlmlnerals 

Member 01 the SGS Group (SOCI1rt6 G'nII",1e de SUrveDlance) 

11>/s document is iSSt/8d by /h. Company under /Is General COnditIons 0' Service accessible at hllp:ltwww.sgs.comAllnn._an.C~s.htm. Attention /$ rhM1 to the 0mIta1ion 01 liability, 
Indemnlllcat/on and jutfsd/c//on Issues defined /heroin. 

Any holder 0' tfrIs document Is adlllsed thet /nrotmation contained hereon reDacts the Company's Ifndings at tho time 0' its In/enIentlon only and within the limits of cUent'. instructions. if any. 7IIe 
Company's sole responsibility /$ to its CHent and /Ir/$ docum.nt does not axoneral8 petIias to a transaction II'om exercising an their f1l1hIo and obllga«ons under the Iren&tJction documents. Any 
unaulhorized_, filrgeryor "''''tlcetlon of the contanlor_aranee oftfrls __ is unhJwfur BIXIo/fllnders maybe ptGSeCUtedto /he fuDestextent of/he law 



Analysis Report 

December 12, 2016 

PACIFICORP 
FIELD OFFICE 

Page 1 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

11W -17W Seals 
Nov 3,2016 
Nov 3,2016 
WATER 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Site: 

PacifiCorp 
KSF 
1530 
1321 
11W - 17W Seals 
4 
52 

Field - pH: 7.53 pH units 
Field - Conductivity: 895 UMHOS/CM 
Field - Temperature: 13.2 DEG. C 

Comments: Dissolved Metals Filtered at Lab; Total Selenium 200.8 Analyzed at AW.A.L. 

SGS Minerals Sample 10: 782-1642142-001 

REPORTING 

run RESULT UNIT METHOD LIMIT DATE 

Hardness, mg equivalent CaC031L 300 mglL SM2340-B 1 2016-12-02 
Acidity <5 mgIL 01067 5 2016-11-08 
Anions 9.60 meqIL SM1030E 0 2016-12-02 
Balance -3.73 % SM1030E -10 2016-12-02 
Cations 8.91 meq/L SM1030E 0 2016-12-02 
Alkalinity, mg CaC03IL (pH 4.5) 364 mg/L SM2320-B 5 2016-11-08 
Bicarbonate Alkalinity as CaC03 364 mg/L SM2320-B 5 2016-11-08 
Carbonate Alkalin~y as CaC03 <5 mglL SM2320-B 5 2016-11-08 
Nitrogen, Ammonia 3.5 mglL SM4500-B-O 0.1 2016-11-17 
pH 7.38 SM4500-H 0.01 2016-11-03 
pH Temperature 15.40 ·C SM4500-H 0.01 2016-11-03 
Conductivity 845 IJmhos/cm SM2510 0.1 2016-11-04 
Total Dissolved Solids 518 mg/L SM2540-C 30 2016-11-07 
N~ate 0.07 mglL EPA 300.0 0.05 2016-11-04 
NMie 0.09 mg/L EPA 300.0 0.05 2016-11-04 
Chloride, CI 11 mg/L EPA 300.0 1 2016-11-04 
Sulfate, S04 97 mg/L EPA 300.0 1 2016-11-04 
Ortho-Phosphate-P <0.05 mg/L EPA 300.0 0.05 2016-11-04 
Mercury, Hg - Total <0.2 1J91L EPA 245.1 0.2 2016-12-07 

ANALYZED 
TIME 

10:23:40 
10:30:00 
10:23:40 
10:23:40 
10:23:40 
13:47:00 
13:47:00 
13:47:00 
09:00:00 
15:40:00 
15:40:00 
07:30:00 
14:00:00 
03:43:00 
03:43:00 
03:43:00 
03:43:00 
03:43:00 
17:45:00 

'\" 
l~-~ .~ 11'·~"""\ 

Minerals Services Division 

Domenic Ibanez 
Lab Supervisor 

SGS North America Inc. 2035 North Airport Rosd Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.oom/minerals 

ANALYST 

01 
SM 
DI 
DI 
01 
01 
01 
01 
MS 
SM 
SM 
SM 
MS 
LR 
LR 
LR 
LR 
LR 
MS 

Member of the SGS Group !&1ciilA Gin6ral. de Surveillance) 

1111. document is issued by the Company under Its General COtKIItIons of &1M"" accessibI& III htfp:lANww."I1".oomAetms_and_oondItiom:.htm. Altention is drawn to the Hmitation of liabNIIy. 
indemnilicotion and Jurisdiclicn issues defined_. 

Any holder 01 this document is _ thet Infofmllf1on contained hereon retlects tho Company'" Bndlngs at tha time of Its Intervention only and Wltt!1n the IimiIs of CHont'S In5trucli..... If any. The 
company'S sole .. sporrsibiLly is to its Client and this document ctoes not exonerate parttes to • fr.1n •• cliOfl fI'om exercising 0/1 their rightS and obUgations under the transaclion c/ocumenfll. Any 
unauthorized s/tatation. forgery or fa/sllk:lIf1on of the contant or sppear8f1C8 afthls document is unlawful end otrendens may bo prosecuted to ftJe fullest axtent of the law 



Analysis Report 

December 12, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

Comments: 

!Em. 
METALS BY ICP 
Aluminum, AI- Dissolved 
Arsenic, As - Dissolved 
Arsenic, As - Total 
Boron, B - Total 
Cadmium, Cd - Dissolved 
Cadmium, Cd - Total 
Calcium, Ca - Dissolved 

. Chromium, Cr- Total 
Copper, Cu - Dissolved 
Copper, Cu - Total 
Iron, Fe - Total 
Iron, Fe - Dissolved 
Lead, Pb - Dissolved 
Lead, Pb - Total 
Magnesium, Mg - Dissolved 
Manganese, Mn -Total 
Manganese, Mn - Dissolved 
Nickel, Ni - Dissolved 
Nickel, Ni - Total 

11W -17W Seals 
Nov 3,2016 
Nov 3,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 

PacifiCorp 
KSF 
1530 
1321 

Location: 11W - 17W Seals 
Mine: 4 
Site: 52 
Field - pH: 7.53 pH units 
Field - Conductivity: 895 UMHOS/CM 
Field - Temperature: 13.2 DEG. C 

Dissolved Metals Filtered at Lab; Total Selenium 200.8 Analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782-1642142-001 

REPORTING 
RESULT UNIT METHOD YMlI DATE 

0.06 ~/L EPA 200.7 0.03 2016-11-08 
<0.01 ~ EPA 200.7 0.01 2016-11-08 
<0.01 ~/L EPA 200.7 0.01 2016-11-07 

0.19 mg/L EPA 200.7 0.01 2016-11-07 
<0.001 mg/L EPA 200.7 0.001 2016-11-08 
<0.001 mg/L EPA 200.7 0.001 2016-11-07 
58.93 mg/L EPA 200.7 0.03 2016-11-08 
0.004 mg/L EPA 200.7 0.C01 2016-11-07 
<0.01 mg/L EPA 200.7 0.Q1 2016-11-08 
<0.01 mg/L EPA 200.7 0.01 2016-11-07 
0.61 mg/L EPA 200.7 0.05 2016-11-07 

<0.03 mg/L EPA 200.7 0.03 2016-11-08 
<0.01 mg/L EPA 200.7 0.01 2016-11-08 
<0.01 ~/L EPA 200.7 0.01 2016-11-07 
37.07 ~/L EPA 200.7 0.01 2016-11-08 
0.020 ~/L EPA 200.7 0.002 2016-11-07 
0.020 mg/L EPA 200.7 0.002 2016-11-08 
0.030 mg/L EPA 200.7 0.001 2016-11-08 
0.030 mg/L EPA 200.7 0.001 2016-11-07 

\...... 
~ f'I,." .... " ~A--, 

I ,i\h SLlI')crvj$oJ' 

Domenic Ibanez 
Lab Supervisor 

Minerals Services Division 

Page 2 of3 

ANALYZED 
TIME ANALYST 

15:20:00 DI 
15:20:00 DI 
10:06:00 DI 
14:00:29 DI 
15:20:00 DI 
10:06:00 DI 
15:20:00 DI 
10:06:00 DI 
15:20:00 DI 
10:06:00 01 
10:06:00 01 
15:20:00 01 
15:20:00 01 
10:06:00 01 
15:20:00 01 
10:06:00 DI 
15:20:00 DI 
15:20:00 DI 
10:06:00 DI 

SGS North America Inc. 2035 North Airport Road Huntington UT B452B t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

Member of tho SGS Group (Sociit6 G6n6ralo do SUlVoll.nco) 

1/11$ document is issued by ttle Company under Its General condition. of Servfce accessible at hltp:1Iwww.ags.comllem •• Land_oondiIJons.hfm. Altention is dtawn to tile I/m,.tion of UabUily. 
indemnllication and jurisc/icfion issues defined tllereln. 

Any holder of ttlis document is advised that Infolma6on Ctl1ltained hereon '"_ ttl. Company'& IIndings at tile time of Its InterwntIon OIIly and within ttle limits of Cfient'& instrucflons. " any. 7110 
company's sole responslblUty is to its Client and ftIis document does not exonerate patlles to a fnlnsaction from exerr:ising 11ft tfIeir .ofghts and obUganons under ftIe tranSactlOll _. Any 
unauthorized affetation. forgery or falsi/fcation of the _tent or appearance ofttlis document is un/awful and offenders may be ptOMCUterI to ftIe",1Jeat exfent offtle law 



December 12, 2016 

PACIFICORP 
FIELD OFFICE 
PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W - 17W Seals 
Nov 3,2016 
Nov 3,2016 
WATER 

Analysis Report 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 
Mine: 
Site: 
Field - pH: 
Field - Conductivity: 
Field - Temperature: 

PacifiCorp 
KSF 
1530 
1321 
11W - 17W Seals 
4 
52 
7.53 pH units 
895 UMHOS/CM 
13.2 DEG. C 

Page 30f3 

Comments: Dissolved Metals Filtered at Lab; Total Selenium 200.8 Analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782-1642142-001 

TESTS RESULT UNIT METHOD 
METALS BY lep (continued) 
Potassium, K - Dissolved 10.44 mg/L EPA 200.7 
Selenium, Se - Total <0.02 mg/L EPA 200.7 
Selenium, Se - Total <0.002 mg/L EPA 200.8 
Silver, Ag - Total <0.002 mg/L EPA 200.7 
Sodium, Na - Dissolved 60.89 mg/L EPA 200.7 
Zinc, Zn - Dissolved <0.004 mg/L EPA 200.7 
Zinc, Zn - Total 0.008 mg/L EPA 200.7 

Minerals Services Division 

REPORTING 
LIMIT DATE 

0.14 2016-11-08 
0.02 2016-11-07 
0.002 2016-11-11 
0.002 2016-12-01 
0.09 2016-11-08 
0.004 2016-11-08 
0.004 2016-11-07 

". ':m",~,l--- ,~,t~ 
I ,;.\1'1 SLlp~r ... i~or 

Domenic Ibanez 
Lab Supervisor 

ANALYZED 
TIME ANALYST 

15:20:00 DI 
10:06:00 DI 
12:13:00 DI 
15:02:16 DI 
15:20:00 DI 
15:20:00 DI 
10:06:00 DI 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals 

Member olth. SGS Group (Soclolt6 Goinolral. de Surveillance) 

7111. cIocument is issued by the Comp8lly under its General CGndI/fOnS of 8erv/Oe a=ble at hftp:ll'Nww.sgs.comII8rms_8IJd_conc/IIfons.htm. Attention is drawn to the limitation of HobHiIy. 
inclemnilication and Jur/sdk;1kJn issues c/e~ned the_. 

Any holder of fIJI. cIocument is advised that inlbnnaNon contained _ ra"ects the Company. findings at the time of i/s interVention only and within the /imi/s of CUenrs instructions. .1 any. The 
Company's soJe responsibility Is to i/s Client and this documant c/oos not exonerate pat1ies to 0 transaction /Ium exercising an their rights and obRgsnons under the transact/on documents. Any 
unauthottzed o/teralion, forgery or falsificalion of the content or appaarance of this cIocument is unlaWfUI8IJd offenders may be prnsecuIed to the fUllest eJdent of the law 



Analysis Report 

January 05,2017 

PACIFICORP 
FIELD OFFICE 

Page 1 of3 

POBOX 1005 
HUNTINGTON UT 84528 

Client Sample 10: 
Date Sampled: 
Date Received: 
Product Description: 

11W -17W SEALS 
Dec 7,2016 
Dec 7,2016 
WATER 

Sample 10 By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
CAS 
1516 
1230 
11W-17WSEALS 

Mine: 4 
Field - pH: 7.68 pH units 
Field - Conductivity: 964 UMHOS/CM 
Field - Temperature: 12.3 OEG. C 

Comments: Dissolved Metals Filtered at Lab; Total Selenium, Silver, & Mercury Analyzed atA.WAL. 

SGS Minerals Sample 10: 782-1643204-001 

REPORTING ANALYZED 
TESTS RESULT 00 

Hardness, mg equivalent CaC03/1.. 303 ~/L 
Acidity <5mgJL 
Anions 9.61 meq/L 
Balance -2.87 % 
Cations 9.07 meq/L 
Alkalinity, mg CaC03/L (pH 4.5) 368 mg/l.. 
Bicarbonate Alkalinity as CaC03 368 rng/L 
Carbonate Alkalinity as Cae03 <5 rng/L 
Nitrogen, Ammonia 1.6 rng/L 
pH 7.49 
pH Temperature 11.60 ·C 
Conductivity 849 IJmhoS/cm 
Total Dissolved Solids 521 mg/l.. 
Nitrate 0.11 mg/l.. 
Nitrite <0.05 mg/l.. 
Chloride, CI 11 mg/L 
Sulfate, S04 93 mg/L 
OrthtH'hosphate-P <0.05 ~/L 
Mercury, Hg - Total <0.150 IJglL.. 

METALS BY ICP 

Minerals Services Division 

METHOD 

SM2340-B 
01067 
SM1030E 
SM1030E 
SM1030E 
SM2320-B 
8M2320-8 
8M2320-B 
8M4500-B-O 
8M4500-H 
SM4500-H 
SM2510 
SM2540-C 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 245.1 

LIMIT DATE 

1 2016-12-22 
5 2016-12-13 
0 2016-12-22 
-10 2016-12-22 
0 2016-12-22 
5 2016-12-09 
5 2016-12-09 
5 2016-12-09 
0.1 2016-12-15 
0.01 2016-12-07 
0.Q1 2016-12-07 
0.1 2016-12-08 
30 2016-12-12 
0.05 2016-12-08 
0.05 2016-12-08 
1 2016-12-08 
1 2016-12-08 
0.05 2016-12-08 
0.15 2016-12-15 

Domenic Ibanez 
Lab Supervisor 

TIME 

18:30:18 
13:00:00 
18:30:18 
18:30:18 
18:30:18 
09:30:00 
09:30:00 
09:30:00 
00:00:00 
17:19:00 
17:19:00 
12:30:00 
13:00:00 
23:44:00 
23:44:00 
23:44:00 
23:44:00 
23:44:00 
09:08:00 

SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)-853-2436 www.sgs.comIminerals 

ANALYST 

01 
SM 
01 
01 
01 
SM 
SM 
8M 
LR 
8M 
SM 
SM 
SM 
LR 
LR 
LR 
LR 
LR 
01 

Member ollila SGS Group (SoaM6 G6n1: .. 1e de surveillance) 

7l1Is document Is Issued by the company uncler Its General COn<fitions of Service acoess/b/e at http://www.sgs.~_and_com1i11ons.hfm. Attention 18 drawn /0 the _tfon of liability, 
Indemnification end jurisdictkln I8sUSS c/II/Ined thoreln. 

Any holder of thI1I document is acMaed lIIat Information contalnad hereon ,..nects the Company's findings at the time of Hs in!eMmllon oniy and wiIIIln the HmIts of CI/ent~ mtrIICIions, if any. The 
Company~ sole 18Sponsibility 18 /0 Its enent and 11118 documant <Ioos not axon .... '" parlies /0 a !Ian •• ctlon /10m axen:i8lng all their rights and obligations under the transection documents. Any 
unaulllorized aIfflflllJon, fOrgety or falsification of /he content or appe8fl/llce of l1li8 documant 18 un/8wfIJ/ and otrenaers may ba prosecuted /0 /lie fullest axtant ofllle law 



Analysis Report 

January 05, 2017 

PACIFICORP 
FIELD OFFICE 

Page 2 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W - 17W SEALS 
Dec 7,2016 
Dec 7,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
CAS 
1516 
1230 
11W-17WSEALS 

Mine: 4 
Field - pH: 7.68 pH units 
Field - Conductivity: 964 UMHOS/CM 
Field - Temperature: 12.3 DEG. C 

Comments: Dissolved Metals Filtered at Lab; Total Selenium, Silver, & Mercury Analyzed at A.w'A.L. 

SGS Minerals Sample 10: 782-1643204-001 

REPORTING ANALYZED 

lliIi RESULT 1m METHOD LIMIT DATE TIME 
METALS BY ICP (continued) 
Aluminum, AI- Dissolved <0.03 mgl\.. EPA 200.7 0.03 2016-12-21 08:14:00 
Arsenic, As - Total <0.01 mgl\.. EPA 200.7 0.01 2016-12-14 15:00:00 
Arsenic, As - Dissolved <0.01 mgl\.. EPA 200.7 0.01 2016-12-21 08:14:00 
Boron, B - Total 0.20 mg/L EPA 200.7 0.01 2016-12-14 15:00:00 
Cadmium, Cd -Total <0.001 mgl\.. EPA 200.7 0.001 2016-12-14 15:00:00 
Cadmium, Cd - Dissolved <0.001 mglL EPA 200.7 0.001 2016-12-21 08:14:00 
Calcium, Ca - Dissolved 60.18 mg/L EPA 200.7 0.03 2016-12-21 08:14:00 
Chromium, Cr - Total 0.002 mg/L EPA 200.7 0.001 2016-12-14 15:00:00 
Copper, Cu - Total <0.01 mglL EPA 200.7 0.01 2016-12-14 15:00:00 
Copper, Cu - Dissolved <0.01 mg/L EPA 200.7 0.01 2016-12-21 08:14:00 
Iron, Fe - Total 1.36 mg/L EPA 200.7 0.05 2016-12-14 15:00:00 
Iron, Fe - Dissolved <0.03 mg/L EPA 200.7 0.03 2016-12-21 08:14:00 
Lead, Pb -Total <0.01 mglL EPA 200.7 0.01 2016-12-14 15:00:00 
Lead, Pb - Dissolved <0.01 mglL EPA 200.7 0.01 2016-12-21 08:14:00 
Magnesium, Mg - Dissolved 37.19 mgl\.. EPA 200.7 0.01 2016-12-21 08:14:00 
Manganese, Mn - Total 0.021 mgl\.. EPA 200.7 0.002 2016-12-14 15:00:00 
Manganese, Mn - Dissolved 0.019 mgl\.. EPA 200.7 0.002 2016-12-21 08:14:00 
Molybdenum, Mo - Dissolved 0.008 mgl\.. EPA 200.7 0.005 2016-12-21 08:14:00 
Nickel, Ni - Total 0.035 mglL EPA 200.7 0.001 2016-12-14 15:00:00 
Potassium, K - Dissolved 10.41 mg/L EPA 200.7 0.14 2016-12-21 08:14:00 

\ '--.: 0"''''' It---· 
I .. ;'ll~ Sl1l~cr .... isol· 

Domenic Ibanez 
Lab Supervisor 

Minerals Services DiviSion 
SGS North America Inc. 2035 North Airport Road Huntington UT 84528 t (435) 653-2311 f (435)~53-2436 www.sgs.com/minerals 

ANALYST 

MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 

Member of the SGS Group (Soci6t6 Gin6",'. d. surveillance) 

7IIi5 document is issuerl by the Company under Its General Conditions of Service IJCCt>sslbl. at http:/Mww.sgs.ClJll>lenns_and_condltfons.htm. Affllfllion I. cftawn to ltIo UmNation 01 liabitity. 
/ndIImnl/lcBl/On and)urlsdlctfon issues donnerlltloreln. 

Any holder of ltIis dor:umor>t is ac/viserI /hat infOrmtJlion conllJlneri hereon renocts /he Company's nndinfls at the time of No InteMlntlon only and within ItIo IimU. 0/ Client's instruotions, If eny. 7lJe 
company's sol. ",.pons'-bihly Is to No Client and ltIis document does not exonerate parties to a trans_ /tom exercising aN ItIoIr rights and obItgations undar ltIe transaction doCUl/lan/s. Any 
unaulhorizerioltenJtion, fDrlIerY or falsi_ of /ho content or appearance of /his document is uniawfulond otrendonr may be prosacuterI to the fuJIost extent of /he law 



Analysis Report 

January 05, 2017 

PACIFICORP 
FIELD OFFICE 

Page 3 of3 

PO BOX 1005 
HUNTINGTON UT 84528 

Client Sample ID: 
Date Sampled: 
Date Received: 
Product Description: 

11W-17WSEALS 
Dec 7,2016 
Dec 7,2016 
WATER 

Sample ID By: 
Sample Taken By: 
Time Received: 
Time Sampled: 
Location: 

PacifiCorp 
CAS 
1516 
1230 
11W -17W SEALS 

Mine: 4 
Field - pH: 7.68 pH units 
Field - Conductivity: 964 UMHOS/CM 
Field - Temperature: 12.3 DEG. C 

Comments: Dissolved Metals Filtered at Lab; Total Selenium, Silver, & Mercury Analyzed atA.W.A.L. 

SGS Minerals Sample 10: 782-1643204-001 

REPORTING ANALYZED 
TESTS RESULT UNIT METHOD 

METALS BY ICP (continued) 
Selenium, Se -Total <0.002 mg/l EPA 200.8 
Silver, Ag - Total <0.002 mg/L EPA 200.8 
Sodium, Na - Dissolved 63.09 mg/L EPA 200.7 
Zinc, Zn - Total <0.004 mg/L EPA 200.7 
Zinc, Zn - Dissolved <0.004 mgIl EPA 200.7 

Minerals Services Division 

LIMIT MIS 

0.002 2016-12-14 
0.002 2016-12-14 
0.09 2016-12-21 
0.004 2016-12-14 
0.004 2016-12-21 

It.~-
.j 

I .uh Sup.:n.-is' .• r 

Domenic Ibanez 
Lab Supervisor 

TIME 

19:27:00 
19:27:00 
08:14:00 
15:00:00 
08:14:00 

SGS North America Inc. 2035 North Airport Road HUntington UT 84528 t (435) 653-2311 f (435)-653-2436 www.sgs.comlminerals 

ANALYST 

01 
01 
MS 
MS 
MS 

Member of tIIo SGS Group (Soci6t6 G6nAraie de SUMlllance) 

TlII& document 1& Issued by ".. COmpany under its G •• 1NRi ConditIons of Service BCCtIssible al hltp:ltwww.S9S.~_.nd_condItIon • . hlm. Alfenlion 1& drawn to /he IImItaIion of liability, 
Indemnilication and jurisrliclion issues deNn.a ft1enIln. 

Any holder of l1li. documefll Is adviSerI that information containe<l _ renoct:s /tJe Company's Nnrllngs ,i the lime of its in/eNentloll only end within ".. limits of CRent's Instructions, if any. Tho 
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POST MINE CLOSURE HYDROLOGIC ANALYSIS 
 

 Deer Creek In-Mine Sealed Area Water Quality Graphs: 2012 - 2016 

 



y = 4E‐06x + 7.2302
R² = 0.0009
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Deer Creek Mine
11th West ‐ 17th West Sealed Area Water Sampling
Parameter: pH (units)

Hiawatha 11th West Seals Hiawatha 17th West Seals Blind Canyon 10th North XC‐5 Borehole Linear (Hiawatha 17th West Seals)

Single sampling point established May 26, 2016 representing 
the combined flow from 11th ‐ 17th West



0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

4/1/2012 4/1/2013 4/1/2014 4/1/2015 4/1/2016

D
I
S
S
O
L
V
E
D

I
R
O
N

(

M
G
/
L)

Deer Creek Mine
11th West ‐ 17th West Sealed Area Water Sampling
Parameter: Dissolved  Iron (mg/L)

Hiawatha 11th West Seals Hiawatha 17th West Seals Blind Canyon 10th North XC‐5 Borehole Linear (Hiawatha 17th West Seals)

Single sampling point established May 26, 2016 representing 
the combined flow from 11th ‐ 17th West



y = ‐0.0014x + 60.628
R² = 0.8066
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Deer Creek Mine
11th West ‐ 17th West Sealed Area Water Sampling
Parameter: Total Iron (mg/L)
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POST MINE CLOSURE HYDROLOGIC ANALYSIS 
 

 Huntington Creek HCC01 Water Quality Analysis 1990 – 2016 

 
 



Huntington Creek
Sampling Location HCC01 (west of Deer Creek Access Road/Huntington Plant bridge)

Date
IRON_TOT

mg/L
TDS
mg/L

SUSPENDED
mg/L

PH
units

19901206 0.04 172 1 8.2
19901207 0.02 201 1 8.25
19901208 0.02 310 3 8.35
19901209 0.02 204 1 8.35
19901210 0.02 300 2 8.5
19901211 0.02 246 31 8.2
19901212 0.08 243 2 8.3
19901213 235 5 8.2
19901214 235 4 8.3
19901218 268 1 8.4
19901219 302 1 8.28
19901220 264 1 8.3
19901221 191 2 8.15
19901225 266 1 8.1
19901226 282 7 8.15
19910102 369 6 8.3
19910204 0.04 241 4 8.4
19910219 0.02 278 7 8.3
19910225 296 4 8.1
19910305 0.22 264 9 7.9
19910408 0.02 277 15 8.4
19910424 0.24 227 28 7.6
19910514 0.17 204 21 8.3
19910611 0.33 170 85 8.4
19910718 0.08 270 15 8.4
19910819 0.2 208 31 8.2
19910910 0.17 181 23 8.2
19911021 0.11 178 10 7.8
19911113 256 8.1
19911212 0.17 231 8 7.1
19920106 0.08 247 7 8.01
19920217 0.01 259 3 8.38
19920318 0.01 196 4 8.43
19920407 0.15 206 25 8.9
19920520 0.11 175 19 8.65
19920625 0.25 185 9 8.83
19920720 0.07 134 8 8.83
19920820 0.19 177 14 8.9
19920928 0.05 247 4 8.7
19921023 0.01 243 3 8.61
19921125 0.09 269 1 8.16
19921217 0.05 179 15 8.61
19930115 252 6 7.95
19930226 266 30 8.72
19930317 330 19 8.43
19930422 1.01 264 40 8.85
19930513 1.95 190 95 8.38



Huntington Creek
Sampling Location HCC01 (west of Deer Creek Access Road/Huntington Plant bridge)

Date
IRON_TOT

mg/L
TDS
mg/L

SUSPENDED
mg/L

PH
units

19930611 0.17 194 17 8.63
19930716 0.17 181 12 8.71
19930823 0.1 200 25 8.5
19930920 0.41 164 22 7.63
19931022 0.2 246 10 8.2
19931122 0.3 228 9 8.06
19940120 0.4 278 12 8.69
19940218 0.2 250 27 8.36
19940323 0.2 280 15 8.41
19940425 0.3 190 14 8.53
19940524 0.6 190 40 8.56
19940621 0.2 190 13 8.48
19940714 0.3 170 22 8.88
19940822 0.2 170 9 8.84
19940913 0.3 180 13 8.8
19941031 0.2 240 4 8.74
19941128 0.2 280 8 8.56
19941219 0.2 270 14 8.75
19950329 0.2 210 10 8.57
19950630 1.4 170 70 8.1
19950918 0.6 190 35 8.76
19951214 0.1 260 5 8.81
19960329 0.08 248 5 8.38
19960612 0.6 184 32 8.54
19960911 0.5 157 15 8.42
19961211 272 8.44
19970319 0.3 170 17 8.4
19970624 0.1 190 17 8.5
19970916 13.3 230 504 8.18
19971204 250 8.32
19980311 0.2 275 12 8.16
19980609 0.5 209 100 8.34
19980915 0.2 214 16 8.65
19981202 261 8 7.32
19990304 0.1 286 7 8.43
19990618 0.9 179 111 8.49
19990914 0.3 186 21 8.05
19991209 305 9 8.39
20000310 285 8.53
20000627 0.2 168 19 8.46
20000925 0.2 186 27 8.28
20001205 276 10 8.29
20010314 0.1 290 11 8.43
20010627 0.3 196 29 8.61
20010913 0.5 202 37 8.61
20011213 283 7 8.44
20020320 0.4 276 58 8.42



Huntington Creek
Sampling Location HCC01 (west of Deer Creek Access Road/Huntington Plant bridge)

Date
IRON_TOT

mg/L
TDS
mg/L

SUSPENDED
mg/L

PH
units

20020626 0.2 153 17 8.58
20020919 0.6 268 32 8.44
20021205 2.1 221 143 8.4
20030313 0.126 321 8 8.42
20030626 0.239 248 17 8.56
20030917 0.108 231 6 8.44
20031209 0.7 200 14 8.25
20040309 0.276 287 18 8.41
20040604 0.22 259 37 8.47
20040910 0.25 153 13 8.63
20041214 0.12 249 8.41
20050321 0.1 366 8.45
20050622 0.39 225 38 8.29
20050923 0.49 204 31 8.35
20051213 0.08 323 14 8.28
20060314 0.18 467 12 8.31
20060622 0.27 245 16 8.43
20060928 8.77 209 969 8.03
20061207 0.12 302 8 7.99
20070327 0.3 291 13 8.23
20070629 0.25 216 13 8.47
20070920 0.22 193 19 8.37
20071205 0.13 301 8.51
20080324 0.24 399 11 8.34
20080618 1.05 229 8.6
20080923 0.15 250 6 8.58
20081204 0.12 306 0 8.51
20090324 0.13 341 10 8.39
20090618 0.27 233 13 8.63
20090909 0.17 219 13 8.55
20091202 0.12 318 5 8.58
20100317 0.15 320 42 8.5
20100609 1.43 188 128 8.47
20100920 0.23 196 21 8.61
20101207 0.09 322 9 8.52
20110322 0.13 265 13 8.61
20110620 1.19 183 85 8.5
20110907 0.14 194 8 8.56
20111206 0.08 329 8 8.48
20120313 0.26 279 24 8.47
20120612 0.27 210 24 8.58
20120910 1.03 241 111 8.57
20121204 0.12 326 6 8.42
20130312 0.29 307 23 8.44
20130606 0.92 218 84 8.58
20130906 1.77 203 161 8.58
20131203 0.23 284 13 8.5



Huntington Creek
Sampling Location HCC01 (west of Deer Creek Access Road/Huntington Plant bridge)

Date
IRON_TOT

mg/L
TDS
mg/L

SUSPENDED
mg/L

PH
units

20140317 0.5 316 39 8.36
20140605 0.41 223 108 8.53
20140903 0.3 250 76 8.57
20141209 0.22 365 23 8.53
20150311 0.52 319 32 8.4
20150603 1.3 249 323 8.52
20150916 0.38 200 47 8.33
20151210 0.15 327 0 8.25
20160309 0.16 298 8 8.32

IRON_TOT
mg/L

TDS
mg/L

SUSPENDED
mg/L

PH
units

Average 0.48 244 35.4 8.40
Maximum 13.3 467 969 8.9
Minimum 0.01 134 0 7.1
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POST MINE CLOSURE HYDROLOGIC ANALYSIS 
 

 Sierra Club/HEAL Utah Objection Response December 21, 2016 
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Subject: NEPA Objection Document from Sierra Club and HEAL Utah – 

Summarized with Responses from PacifiCorp  

In order to meet applicable mine closure requirements, PacifiCorp must manage the groundwater 

that naturally will build up in the Deer Creek Mine during its closure process. PacifiCorp has 

developed the most effective way to accomplish this task by taking advantage of ongoing water 

needs at the nearby Huntington power plant. Routing mine water to the power plant requires a 

pipeline, the installation of which across Forest Service land is the purpose for the current NEPA 

action. The mine water will be combined with other water sources (primarily Huntington Creek) 

in a lined pond at the plant. This combined water mostly will be consumed during normal plant 

operations.  In fact, only about 3% of the combined water from all sources – including the mine 

water – will not be consumed and will be routed to the irrigation pond at the plant for 

management in accordance with the plant’s permit requirements. Sierra Club/HEAL Utah 

attempt to twist these simple and straightforward facts into something they are not.    

To do so, Sierra Club/Heal Utah base their objections on inaccurate and misleading statements 

and assumptions as detailed below. In addition, the Sierra Club/ HEAL Utah rely on outdated 

documents and data.  Further, a closer look of the Sierra Club/HEAL’s objections shows that 

their concerns are not whether the Forest Service complied with the National Environmental 

Policy Act in approving the pipeline, but whether the water management system at the 

Huntington Plant is environmentally sound. State regulatory processes govern these water 

management practices, not NEPA, and the Sierra Club/HEAL is currently litigating those issues 

in federal court.   

PacifiCorp has been working diligently since December 2014 to close the Deer Creek Mine in a 

compliant and environmentally sound manner.  PacifiCorp’s commitment to protecting the 

hydrologic regime during this mine closure is unprecedented in the coal mine industry.  Repeated 

throughout their objections, Sierra Club/Heal Utah misrepresent the hydrology of the Deer Creek 

Mine, mischaracterizing the mine drain water as highly polluted and as “acid mine drainage.”   

Data was presented in the EA documenting the characteristics of the mine water as good quality 

and that it is impossible for this hydrologic system to produce water that is acidic. 

The following are excerpts from the objection along with PacifiCorp’s responses. 

 

Sierra Club/HEAL Utah Objections: 

Introductory Section: 

Sierra Club/HEAL Utah Objections: Page 1: 

“In an effort to protect water quality on federal lands, the FS has approved a project that will 

pipe 315 million gallons/year of mine drainage from federal lands to a downstream private 

property for disposal in unlined ponds and land application sites immediately adjacent to 

Huntington Creek.”  
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(Underline added for emphasis) 

 

PacifiCorp Response #1: 

Sierra Club/HEAL Utah’s statement that the mine drainage will be disposed of in unlined ponds 

and land application sites is incorrect and misleading. 

 PacifiCorp proposes to divert mine water drainage from the Deer Creek Mine to the 

Huntington Plant settling pond (also referred to as the Raw Water Pond).  The settling 

pond, including its liner, was designed and engineered by Sterns Roger Corporation and 

approved for construction January 27, 1972. 

o Settling Pond Construction Details 

 Dead Storage Capacity 80.01 acre feet 

 Live Storage Capacity  256.43 acre feet 

 Pond liner 

 Thickness 3.0’ 

o Compacted clay/silty soils compacted to 98% density 

(ASTM  D1557-70) 

 As indicated in the professional engineer certified construction drawing the settling pond 

includes a compacted clay liner three feet in thickness. 

 The Huntington Plant’s 2016 Groundwater Permit renewal application states that the 

pond has a clay liner. 

 The second part of the statement indicating that PacifiCorp intends to divert the mine 

water for use in land application is incorrect.  Mine water drainage will be diverted from 

the mine directly to the Raw Water Pond for use in the Power Plant operations.  No 

physical connection exists to allow the mine water to be diverted directly for use in t land 

application practices 

 

Sierra Club/HEAL Utah Objections: Page 2: 

 

“The Public Comment Package and the EA largely ignore the fate of the wastewater once it is 

disposed of at the Huntington Power Plant.” 

 

PacifiCorp Response #2: 

At the heart of this objection is the Sierra Club’s faulty assumption that mine water will be 

discharged at the plant using the land application systems currently in place. This is not the 

case. The EA and corresponding references (Plan-of-Development – POD) outline the purpose 

and need of the mine water drain line.  The POD expressly and clearly explains the final 

disposition of the mine drain water for use in power plant operations (POD page 6). As 

explained later in this response, 97 percent of the water from the Raw Water Pond will be 

consumed by plant operations. Because the Raw Water Pond contains other sources of water 
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(storm water from the lands surrounding the pond and Huntington river diversion), mine water 

will make up only a small fraction of the remaining three percent of total water. 

Sierra Club/HEAL Utah Objections: Page 2&3: 

“In addition, the FS denied the Objectors the right to review and comment on its 197-page 

Environmental Assessment.  Instead, the only public comment opportunity was on the FS’s 6-

page Public Comment Package, which was nothing more than a general scoping announcement.”  

 “The FS’s proposed project will harm Objectors and their members. As described below, the 

FS’s failure to comply with the mandatory public involvement requirements of NEPA has denied 

the Objectors and their members a meaningful opportunity to comment on the environmental 

analysis for this project and the range of alternatives.” 

PacifiCorp Response #3: 

Sierra Club/Heal asserts without providing any supporting data that the drain water pipeline 

will harm the Objectors. Sierra Club/Heal Utah again misstates that the BLM and the USFS did 

not comply with the NEPA and CEQ regulations.  BLM and USFS fully complied with the 

applicable laws, regulations and guidelines, including those pertaining to initial scoping and 

public notices, including the Council of Environmental Quality (CEQ) regulations.  Federal law 

does not require the issuance of a “Draft EA” for public comment, or the opportunity for public 

comment on a final EA NEPA and its implementing CEQ regulations provide in general terms 

that agencies “shall involve environmental agencies, applicants, and the public, to the extent 

practicable, in preparing” EAs.  40 C.F.R. § 1501.4(b); see Sierra Club v. Hodel, 848 F.2d 

1068, 1094 (10th Cir. 1988) (summarizing CEQ requirements for public participation related to 

EAs and FONSIs).   

When an agency prepares an EA instead of an EIS, however, it is NOT required to make a draft 

EA available to the public for comment before making a final decision.  Greater Yellowstone 

Coal. v. Flowers, 359 F.3d 1257, 1279 (10th Cir. 2004) (stating that “NEPA’s public 

involvement requirements are not as well defined when an agency prepares only an EA and not 

an EIS” and rejecting argument that agency acted arbitrarily by failing to make EA and other 

documents available to the public before issuing a final decision); see Fund for Animals, Inc. v. 

Rice, 85 F.3d 535, 549 (11th Cir. 1996) (“[T]here is no legal requirement that an Environmental 

Assessment be circulated publicly and, in fact, they rarely are.” (emphasis in original)); 

Theodore Roosevelt Conservation P’ship v. Salazar, 616 F.3d 497, 518-20 (D.C. Cir. 2010) 

(finding no violation of § 1501.4(b) despite failure to solicit comments on draft EA); Bering 

Strait Citizens for Responsible Res. Dev. v. U.S. Army Corps of Eng’rs, 524 F.3d 938 (9th Cir. 

2008) (rejecting argument that public circulation and comment on draft EA is required in every 

case under NEPA and noting that “conclusion is consistent with the views of other circuits, 

which uniformly have not insisted on the circulation of a draft EA.”); Pogliani v. U.S. Army 

Corps of Eng’rs, 306 F.3d 1235, 1238-39 (2d Cir. 2002) (refusing to require agency to provide 

opportunity for public comment on draft EA and FONSI where such opportunity was not 

required by agencies’ regulations implementing NEPA); Como-Falcon Cmty Coal., Inc. v. U.S. 

Dept. of Labor, 609 F.2d 342, 345 (8th Cir. 1979) (holding there is no statutory requirement for 
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an agency to provide an opportunity for particular kind of method for public input and refusing 

to “by judicial decision legislate such a requirement into [NEPA]”); Alliance to Protect 

Nantucket Sound, Inc. v. U.S. Dept. of Army, 398 F.3d 105, 115-16 (1st Cir. 2005) (holding that 

nothing in the CEQ regulations required circulation of a draft EA for public comment, except 

under certain “limited circumstances”).1 

As reflected above, and as summarized by one court, “the vast majority of circuits addressing 

this issue have found that the [CEQ] regulations do not require an agency to circulate an [EA] 

for public comment.”  Montrose Parkway Alts Coal. v. U.S. Army Corps of Eng’rs, 405 F.Supp. 

2d 587, 596 (D. Md. Dec. 16, 2005), citing Alliance to Protect Nantucket Sound, Inc., 398 F.3d 

105, 115 (1st Cir.); Greater Yellowstone Coal., 359 F.3d 1257, 1279 (10th Cir. 2004); Pogliani, 

306 F.3d 1235, 1238-39 (2d Cir. 2002); Como--Falcon Cmty Coal., Inc., 609 F.2d 342 (8th Cir. 

1979);2 see also Nat. Res. Def. Council, Inc. v. U.S. Forest Service, 634 F. Supp. 2d 1045 (E.D. 

Cal.  Sept. 5, 2007); Nat. Res. Def. Council v. Kempthorne, 525 F.Supp. 2d 115 (D.D.C. Nov. 30, 

2007); City of Irvine v. Fed. Aviation Admin., 539 F.Supp. 17, 31-32 (N.D. Tex. Dec. 28, 1981) 

(excusing an agency’s failure to provide any opportunity for public input into an EA and FONSI 

on the grounds that the agency was already “fully aware” of public objections to its proposed 

action).  In short, nothing in NEPA, the CEQ implementing regulations, USFS’s NEPA 

regulations, or USFS’s guidance documents required USFS to prepare a draft EA or to provide 

an opportunity for public comment on the final EA and draft FONSI. 

Section I - Sierra Club and HEAL Utah are both proper “entities” and “objectors”: 

 

Sierra Club/HEAL Utah Objections: Page 3 

“The FS’s proposed project and discharges of contaminated mine drainage at the Huntington 

Power Plant site is likely to cause pollution of groundwater and local surface waters that is 

reasonably likely to impair the health of the aquatic ecosystem and impair the full use of the 

water, thus harming members of Sierra Club and HEAL Utah. The FS’s proposed project and 

discharge of acid mine drainage at the Huntington power plant site is likely to degrade, and 

                                                           
1 The CEQ regulations do provide that, in “certain limited circumstances” which do not apply here, the agency 
“shall make the finding of no significant impact available for public review … for 30 days before the agency makes 
its final decision on whether to prepare an environmental impact statement and before the action may begin.”  40 
C.F.R. § 1501.4(e)(2).  These include inapposite situations in which “[t]he proposed action is, or is closely similar to, 
one which normally requires the preparation of an environmental impact statement” or in which “[t]he nature of 
the proposed action is one without precedent.”  Id.; see Theodore Roosevelt Conservation P’ship, 616 F.3d 497 
(finding no violation of § 1501.4(e)(s)).  In any event, USFS has made the draft FONSI available for public review for 
30 days before the agency makes its final decision. 
2 See also Bering Strait Citizens for Responsible Resource Dev., 524 F.3d at 952 (9th Cir. 2008) (“we stress that the 
regulations governing public involvement in the preparation of EAs are general in approach, see 40 C.F.R. § 1506.6, 
requiring the circulation of a draft EA in every case would apply a level of particularity to the EA process that is 
foreign to the regulations.  Also, requiring the circulation of a draft EA in every case could require the reversal of 
permitting decisions where a draft EA was not circulated even though the permitting agency actively sought and 
achieved public participating through other means.  The regulations do not compel such formality.”) 
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continue to degrade, the quality of these waters, and thereby adversely affect the recreational, 

aesthetic, environmental, property, and other interests of the Objectors’ members.” 

PacifiCorp Response #5: 

Sierra Club/Heal Utah mention “acid mine drainage” for the first time.  As outlined in the EA 

document (POD), mine water drainage from Deer Creek is not “acid mine drainage.” In fact, 

the excess alkalinity available from the dissolution of carbonate minerals of the strata of the 

Wasatch Plateau prevents acidity.  Branding this water as “acid mine drainage” 12 times 

throughout the objection letter is patently incorrect.  PacifiCorp has retained Petersen 

Hydrologic, Inc. to prepare an independent professional analysis of this issue, showing that the 

mine discharge water is clearly not “acid mine drainage”,. A copy of the Peterson Hydrologic 

report is attached to this response letter 

 

Section IV – General Statement of Objections: 

Sierra Club/HEAL Utah Objections: Pages 4-5 

“The Forest Service’s Public Notice Package dated June 13, 2016 states that, ‘[i]f the 

water is out of compliance with water quality standards it must be treated before being 

discharged.  The Public Notice Package acknowledges that the water contains 

‘elevated iron.’   The Forest Service’s Project Initiation Direction states that a 

“[d]ischarge permit cannot be obtained within National Forest boundaries, due to 

elevated concentrations of iron, which would stain and discolor Huntington Creek.” 

PacifiCorp Response #6: 

The first two sentences stating that if the water is out of compliance with DWQ’s water quality 

standards it has to be treated and that the mine discharge water contains elevated iron are 

correct.  However, PacifiCorp is proposing to transport the groundwater via a pipeline to the 

Raw Water Pond for consumption, not for discharging to a receiving drainage.  PacifiCorp has 

documented the hydrogeologic characteristics and outlined the scientific reasons for the elevated 

total iron in the groundwater.  Monitoring of the intercepted groundwater has shown that the 

elevated total iron is related to the presence of a pyritic split in the coal seam.  That contribution 

of iron is finite and the level of total iron will reduce in about four to five years.  The third 

sentence stating that a “[d]ischarge permit cannot be obtained within National Forest 

boundaries, due to elevated concentrations of iron, is incorrect.  All new point source discharges 

of water, treated or otherwise, are prohibited within the United States Forest Boundary after the 

effective date of designation (R317-2-3).  This justification for the pipeline to route the 

intercepted groundwater from the Deer Creek Mine through a pipeline to a point outside the 

Forest Boundary is documented in the EA. 
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Sierra Club/HEAL Utah Objections: Page 5 

“The Project Initiation Direction states that “[t]his action is needed…to discharge that water 

from the mine in an environmentally sound manner in compliance with state and federal water 

quality standards.  However, the Public Comment Package and Environmental Assessment fail to 

contain an adequate analysis of current baseline water quality conditions at the power plant site 

and also fails to conduct a complete analysis of the potential impacts of disposing of 315 million 

gallons/year of contaminated mine drainage into unlined ponds and land application sites at the 

power plant.  Instead, the Public Comment Package and EA rely on unsubstantiated and 

conclusory findings of ‘no impact.’ 

The Public Comment Package and EA are largely silent on the fate of the mine drainage once it 

is conveyed to the Huntington Power Plant other than vague statements such as the “pipeline 

would then be buried from the diversion structure to the Huntington Power Plant settling pond.”  

The Forest Service’s June 13, 2016 Location Map shows the pipeline terminating at an otherwise 

unidentified “pond” on the power plant property.  The Plan of Development states that the 

“[i]ntercepted groundwater from Deer Creek Mine will be transported to Huntington Power Plant 

for plant feed water.”  However, the PacifiCorp Application states, ‘[w]ater from the 

pipeline…may be used further downstream for irrigation.’” 

 

PacifiCorp Response #7: 

 In these two paragraphs the Sierra Club/HEAL Utah again misrepresent details related 

to the pipeline infrastructure, power plant site conditions, water quality of the mine 

drainage and usage of the mine drainage water for power plant operations.  The EA and 

POD documents outline the construction details of the pipeline terminating at the power 

Raw Water pond.  As stated earlier, the Raw Water Pond at the Huntington Plant 

includes a clay liner.  The EA, POD or application documents never state that the water 

will be stored in an unlined reservoir.    The Huntington Plant’s 2016 Groundwater 

Permit renewal application – which is currently pending before the Utah Department of 

Environmental Quality states the pond has a clay liner. 

 The POD document states that the mine water along with water diverted Huntington 

Creek will be stored in the Raw Water Pond for plant operations.  Water from the Raw 

Water Pond is used for various plant operations.  After usage in the plant, a small 

fraction (~3%) of the total combined water sources (including mine water) used at the 

plant will be routed to the irrigation reservoir.  The Sierra Club/Heal Utah misconstrues 

the information provided in the application to mistakenly conclude that the 315 million 

gallons/year of diverted water will be used for land application.  That is not correct. No 

physical connections exist that would allow for the water in the Raw Water pond to be r 

diverted for land application. 

 As to allegation that the Public Comment Package and the EA “fail to contain an 

adequate analysis of current baseline water quality conditions,” PacifiCorp has a 

comprehensive hydrologic monitoring program for the Deer Creek Mine including; 
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intercepted groundwater, groundwater springs and surface drainage systems for the East 

Mountain property.   These data establish a solid baseline and support PacifiCorp’s 

conclusions related to the hydrology of the intercepted groundwater in the Deer Creek 

Mine and ultimate use as a source of water for the Power Plant.  PacifiCorp provided the 

water quality analyses to the governmental agencies to assist their review.  

 

Sierra Club/HEAL Utah Objections: Pages 5-6 

“The ‘pond’ on the Huntington Power Plant property that will serve as the initial disposal site for 

the mine drainage is an unlined pond used to accumulate co-mingled liquid waste streams from 

the power plant… 

Liquids in the Raw Water Pond include Huntington Creek water, groundwater from the Deer 

Creek mine, and process water from the power plant.” 

PacifiCorp Response #8: 

 “unlined pond” – refer to PacifiCorp Response #1 above. 

  “accumulate co-mingled liquid waste streams from the power plant”, “Liquids in the 

Raw Water Pond include Huntington Creek water, groundwater from the Deer Creek 

mine, and process water from the power plant” As documented in the Huntington Power 

Plant Storm Water Pollution Prevention Plan (amended June 2016), the Raw Water 

Ponds’ only source of water is from the Huntington Creek and storm water runoff– no 

co-mingling occurs within the Raw Water Pond. 

 

Sierra Club/HEAL Utah Objections: Page 6 

“The pond that is scheduled to initially receive the mine drainage has a history of seepage into 

Huntington Creek.   PacifiCorp previously stated that “[a]ll attempts to control the seepage from 

the pond have failed.  Although PacifiCorp terminated its discharge permit for the Raw Water 

Pond discharge in 2015, there is no analysis in the Public Comment Package of whether the 

substitution of contaminated mine drainage might exacerbate the history of seepage or 

contamination from the pond into groundwater and/or Huntington Creek. Further, while the EA 

includes a Hydrology Report by Jeff Salow, the hydrological analysis is incomplete and fails to 

meet the scientific requirements of NEPA.” 

PacifiCorp Response #9: 

PacifiCorp has previously acknowledged that the Raw Water Pond has had identifiable leaks of 

the liner system.  When such leaks are identified, PacifiCorp has made immediate repairs to the 

liner system.  PacifiCorp conducts routine inspections of the Pond, including of the dam and 

embankment structures to verify integrity.  As part of the EA process, PacifiCorp provided a 

hydrologic analysis to the governmental agencies comparing the diverted water from Huntington 

Creek to the projected blended ratio including the intercepted groundwater from the Deer Creek 
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Mine.  That analysis concluded that blending the Huntington Creek water with the intercepted 

groundwater from Deer Creek will cause insignificant geochemical change to the water stored in 

the Raw Water Pond.  In the event of a future leak in the Raw Water pond liner, the relatively 

small amount of mine water in the Raw Water pond will cause not environmental harm to the 

hydrologic balance. (Refer to PacifiCorp’s response #10 for a discussion mine water compliance 

to the Numeric Criteria for Aquatic Wildlife – 3C). 

Sierra Club/HEAL Utah Objections: Page 6 

The EA misrepresents the water quality of the discharge by stating, “none of the pollutant 

parameters were detected” from PacifiCorp’s water quality sample base on EPA’s Priority 

Pollutant List.  However, the EA fails to recognize that EPA’s Priority Pollutant List largely 

contains manufactured organic pollutants that would not be expected to be found naturally in 

rural groundwater in a mountainous area of the state.  The EA fails to acknowledge that 

additional analytical results were generated for inorganic compounds, such as salts and metals.  

These inorganic analytical results show significant detections for nitrogen, conductivity, TDS, 

chloride, sulfate, aluminum, boron, calcium, chromium, iron, magnesium, manganese, 

molybdenum, nickel, potassium, and sodium. 

PacifiCorp Response #10: 

These statements are misleading and show a misunderstanding of the basic hydrology of the 

area. Sierra Club/HEAL Utah’s attempt to portray PacifiCorp as misrepresenting the water 

quality of the mine water is without merit.  In fact, PacifiCorp has collected hundreds of samples 

documenting the quality of the intercepted groundwater at the Deer Creek Mine.  The analysis 

includes not only solute constituents documenting the geochemical nature of the groundwater, 

but also whole effluent testing that has verified the groundwater discharge is not detrimental to 

aquatic life.  All water, whether surface or groundwater will include minor amounts of the 

constituents listed above.  Levels of the constituents depends upon the hydrogeologic setting and 

interaction of the groundwater and the geologic formations from which it derives.    Specifically 

to the statement concerning the EPA’s Priority Pollutant List, DWQ requested that PacifiCorp 

analyze the intercepted groundwater to comply with the EPA Form 2C requirements.  PacifiCorp 

continues to sample and analyze the intercepted groundwater at Deer Creek, and to provide the 

detailed results to multiple governmental agencies. 

The following table compares the numeric standards established by the State of Utah (Table 

2.14.2 – Numeric Criteria for Aquatic Wildlife 3C – Huntington Creek) and groundwater 

intercepted in the Deer Creek Mine projected to be discharged at Rilda Canyon Portals. 
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Parameter State of Utah 

Utah  

Administrative Code 

 

Standards of Quality for 

Waters of the State Rule 

R317.2 

 

Table 2.14.2 

Numeric Criteria for Aquatic 

Wildlife 3C – Huntington Creek 

Deer Creek Mine 

Intercepted Groundwater 

Projected Discharge at Rilda 

Canyon Portals Note 1 

pH (units) 6.5 – 9.0 7.38 

Aluminum, ug/L (dissolved) 

(1 hour average) 

750 50 
Detected in three out of the six samples 

Arsenic, ug/L (total) 

(1 hour average) 

340 ND 

Lab reporting limit 10 

Cadmium, ug/L (total and dissolved) 

(1 hour average) 

2.0 ND 

Lab reporting limit 1 

Chromium, ug/L (total) 

(1 hour average) 

16 3.6 
Five samples analyzed 

Copper, ug/L (total and dissolved) 

(1 hour average) 

13 ND 

Lab reporting limit 10 

Lead, ug/L (total and dissolved) 

(1 hour average) 

65 ND 

Lab reporting limit 10 

Mercury, ug/L (total) 

(4 day average) 

0.012 ND 

Lab reporting limit <0.2 
Five samples analyzed 

Nickel, ug/L (total) 

(1 hour average) 

468 34.6 
Five samples analyzed 

Selenium, ug/L (total) 

(1 hour average) 

18.4 ND 

Lab reporting limit <2 

Silver, ug/L (total) 

(1 hour average) 

1.6 ND 

Lab reporting limit <2 

Zinc, ug/L (total and dissolved) 

(1 hour average) 

120 28.5 
Detected in two out of the six samples 

Sample period represents the last six months of sampling from 11th – 17th West sealed area 

Note 1: Samples collected from 11th – 17th West discharge 

ND: Not Detected 

 

All of the water quality constituents analyzed in the Deer Creek Mine intercepted groundwater 

projected to discharge at Rilda Canyon Portals complies with the State of Utah (Table 2.14.2 – 

Numeric Criteria for Aquatic Wildlife 3C – Huntington Creek) numeric criteria for aquatic 

wildlife for the receiving waters of Huntington Canyon. 
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Sierra Club/HEAL Utah Objections: Page 7 

“The EA states that the mine drainage has an estimated Total Dissolved Solids 

(“TDS”) level of 500 mg/l.  In contrast, the TDS water quality data for Huntington 

Creek is much lower than the mine drainage, with an average of 244 mg/l.  Therefore, 

the mine drainage has the potential to exacerbate the impairment to Huntington Creek.  

The Huntington Power Plant is located along a segment of Huntington Creek that is 

impaired for TDS, pH, temperature, and dissolved oxygen.  The Public Comment 

Package and EA both fail to perform any field investigation, fate and transport 

modeling or other accepted scientific analysis to determine whether disposal of the 

mine drainage into the pond could contribute to the TDS impairment in Huntington 

Creek.  In addition, the Public Comment Package and EA also fail to perform any 

similar analysis to determine whether the concentrations of salts in the mine drainage 

could interfere with compliance with Colorado River Salinity Standards.” 

 

PacifiCorp Response #11: 

As stated earlier, the POD (included as part of the EA) document states that the mine water 

along with water diverted from Huntington Creek will be stored in the Raw Water Pond for plant 

operations.  Water from the Raw Water Pond will be used for various plant operations, and 

ultimately, after usage in the plant, a small fraction (~3%) of the water will remain and be 

routed to the irrigation reservoir.  The objection above misconstrues the facts to suggest that 

groundwater from the mine will have a direct impact to Huntington Creek.  As part of the EA 

process, PacifiCorp provided a hydrologic analysis to the governmental agencies comparing the 

diverted water from Huntington Creek to the projected blended ratio including the intercepted 

groundwater from the Deer Creek Mine.  Blending the Huntington Creek water with the 

intercepted groundwater from Deer Creek will cause insignificant geochemical change to the 

water stored in the Raw Water Pond as outlined in the EA.   

Sierra Club/HEAL Utah Objections: Page 7 

“Instead, the EA simply states that “[t]he water management and discharge would be regulated 

by PacifiCorp’s existing UPDES permits.  This statement is misleading because PacifiCorp does 

not have a UPDES permit to discharge into surface waters from the Huntington Power Plant.  

Moreover, PacifiCorp’s current stormwater discharge permit and current groundwater discharge 

permit do not authorize a discharge of mine drainage water from the proposed project.” 

PacifiCorp Response #12: 

PacifiCorp does not currently have a UPDES permit to discharge from Huntington Plant 

because PacifiCorp does not discharge from the Huntington Plant and therefore is not required 

to have a UPDES permit. In the unlikely event that PacifiCorp desires to discharge the mine 

water into Huntington Creek at some future date,  then the Deer Creek Mine UPDES permit 

could be amended (if approved by the State of Utah) to obtain another discharge point for the 

mine discharge water.  If the State of Utah approves a new discharge point to Huntington Creek 
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under an amended UPDES discharge point, it will only allow for the discharge of mine water, 

and not Plant discharge water. 

Sierra Club/HEAL Utah misrepresent the information from the EA.  Simply put, PacifiCorp is 

not proposing to discharge the mine drainage to a receiving drainage of Huntington Canyon, but 

instead to consume the intercepted water in the power plant operations.  If in the event 

PacifiCorp alters the plan and discharges the water to the receiving drainage of Huntington 

Canyon the following steps are required by state and federal regulations: 

 Meeting with DWQ staff and management: 

o Discussion of  optional point source discharge options 

o Water quality criteria sampling for application submittal 

 Sample intercepted mine groundwater according to the specifications outlined by DWQ  

 Apply for a point source discharge permit (important to note that in any event, 

PacifiCorp would not be allowed to establish a new point source discharge within the 

Forest Boundary, meaning that a pipeline would be required to be built at least to the 

Forest boundary).  PacifiCorp officially submitted an application to DEQ on September 

15, 2016 to revise the current Deer Creek UPDES permit to allow for a permanent 

discharge point to Huntington Creek outside the Forest boundary. 

o Provide the necessary hydrologic background data to DWQ including the anti-

degradation analysis  

 DWQ accepted PacifiCorp’s application as complete on October 5, 2016 

 

Sierra Club/HEAL Utah Objections: Page 7 

“PacifiCorp’s application admits that ‘[w]ater from the pipeline…may be used further 

downstream for irrigation.’  In fact, water in the initial receiving pond is transferred to an 

‘irrigation pond’ and is land applied (‘irrigated’) to a so-called ‘research farms’ (land application 

site) at the Huntington Power Plant. The so-called research farm at the Huntington Power Plant is 

immediately adjacent to Huntington Creek.  The research farm also has a history of discharge 

into Huntington Creek through a series of field drains constructed to collect seepage from the 

land application site and deliver it to Huntington Creek.” 

PacifiCorp Response #13: 

Again the Sierra Club/HEAL Utah misstate the facts related to the operation of the Huntington 

Plant water usage and land application practices.  Water from the Raw Water pond is not 

physically connected to the irrigation reservoir.  Water diverted from Huntington Creek to the 

Raw Water pond is used in various functions within the plant operations, mainly in the cooling 

towers and boiler vents.  Approximately 97% of all water diverted from Huntington Creek is 

evaporated and the remaining 3% is transferred to the irrigation reservoir after plant utilization. 

 As to the last sentence, referring to the “field drains constructed to collect seepage from the 

land application site and deliver it to Huntington Creek”, again Sierra Club/Heal Utah’s 
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objections are referring to outdated documents accusing PacifiCorp of diverting the “field 

drains” directly to Huntington Creek.  PacifiCorp amended the field drain collection system 

back in late 2008 and early 2009eliminating the potential diversion to Huntington Creek.  Water 

from the field drains is diverted back to the plant with a lift station pump or diversion ditches for 

use in the plant scrubber operations or transferred to the irrigation reservoir.  

 

Sierra Club/HEAL Utah Objections: Page 8 Paragraph 2 

“In the latest draft of Utah's list of impaired waters, Huntington Creek is listed as impaired for 

TDS, pH, dissolved oxygen, and temperature.  The TDS, pH, oxygen, and temperature impair the 

water’s use for agriculture and to support aquatic life.” 

PacifiCorp Response #14: 

The issue regarding the impairment of Huntington Creek is irrelevant to the Forest Service’s 

approval of the pipeline across federal land. Further, Sierra Club/HEAL Utah simultaneously 

complain about the impairment to Huntington Creek while acknowledging that more water will 

be left in the Creek – thereby improving water quality –  as a result of the pipeline supplying  

additional water to the Raw Water Pond from the Deer Creek Mine. As explained above, the 

water from the mine will not impair Huntington Creek because it will not be discharged, but 

consumptively used at the plant. In any event, the following addresses the reasons for Huntington 

Creek being listed as impaired.  

Levels of TDS, pH, dissolved oxygen, and temperature outside the range of the numeric criteria 

set by EPA and DEQ do indeed impact the beneficial uses of the Huntington Creek. However, 

Huntington Creek has not always been listed as impaired. Prior to the current Integrated Report 

(IR), 6 year period of record from October 1, 2008 through September 30, 2014, data utilized by 

DEQ was collected by DEQ, USFS, BLM and a variety of other state and local agencies that 

strictly followed a QA/QC program where State of Utah certified analyzing equipment was 

calibrated and used by qualified and experienced individuals.  During this current IR assessment 

period, EPA required DEQ to include data collected in rivers and streams as part of the 

compliance monitoring for the Division of Oil, Gas, and Mining (DOGM) as well as data 

collected by citizen groups. (2016 IR ver. 2.0, Introduction, page 16).   The DOGM database in 

particular included field monitoring results which by their nature include results from 

instrumentation not as accurate as lab based instrumentation.  Without the inclusion of this new 

data set, excluding TDS (see separate discussion concerning TDS below) for Assessment Units 

(AU) Huntington Creek 2 (HC2) and Huntington Creek 3 (HC3), would not have been 

designated as impaired.   

The additional data set collected for these AUs came from the DOGM hydrology database.  

DOGM requires (R645-301-723) water samples to be collected and analyzed according to the 

methodology in the current edition of Standard Methods for Examination of Water and 

Wastewater” or the methodology in 40 CFR Parts 136 and 434.    Field analytical results can 

vary from laboratory analytical results due to the type of instrumentation used (portable meters 
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and probes).  For instance, the table below shows all samples collected within the period of 

record that fell out of the range of the numeric standard criteria for TDS (1200 mg/L), pH (6.5 – 

9), Dissolved Oxygen (DO) (minimum 6.5 mg/L), and Temperature (20o C).  Notably, pH units 

for the Deer Creek Mine Rilda Canyon impair the beneficial uses of Huntington Creek.  All 

values excluding TDS showing impairment were field results.  Lab results, excluding TDS, did 

not result in any impairment designations. 

The following table identifies all sample sites that resulted in exceedances of the water quality 

numeric criteria used for DEQ’s decision for determining whether Assessment Units HC2 and 

HC3 support their designated uses or not.  Flow has been added to the table to show the 

contribution to Huntington Creek. (Data retrieved from the Excel file downloaded at 

www.deq.utah.gov, 2016 Integrated Report, Chapter 3, River and Stream Assessment.  Select the 

link All Rivers and Stream Assessments) 

  

http://www.deq.utah.gov/
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Mine Site Date TDS 

(mg/L) 

pH 

(field) 

pH 

(lab) 

DO 

(mg/L) 

Temp 

Co 

Flow 

(gpm) 
Bear Canyon CK-2 6/10/16     23.7 140 

Bear Canyon CK-2 6/8/15     22.1 150 

Bear Canyon CK-2 10/22/14     23.3 100 

 Bear Canyon CK-2 6/10/14     22.3 140 

Bear Canyon CK-2 6/27/13     23.5 120 

Bear Canyon CK-2 6/25/12     20.5 160 

Bear Canyon SBC-17 6/9/16     21.8 4 

Bear Canyon SBC-17 6/8/15     22.1 20 

Bear Canyon SBC-17 10/22/14     21.5 10 

Bear Canyon SBC-17 6/10/14     20.2 10 

Bear Canyon SBC-17 6/27/13     21.4 5 

Bear Canyon SBC-17 6/25/12     20.1 7 

Bear Canyon SBC-17 8/4/09     22.5 1 

Bear Canyon SBC-17 2/22/06 See Note 

1 

    50.8  

Bear Canyon FC-2 10/27/15    6.1  10 

Bear Canyon FC-2 8/12/15    3.6  10 

Bear Canyon FC-2 10/23/14    6.1  5 

Bear Canyon FC-2 8/13/14    6.3  5 

Bear Canyon FC-2 10/24/13    6.0  5 

Bear Canyon FC-2 8/14/13    6.1  5 

Bear Canyon FC-2 8/24/12    6.03  5 

Bear Canyon BC-2 6/9/16 1290     40 

Bear Canyon BC-2 8/10/15 1269     40 

Bear Canyon BC-2 2/14/14 1244     50 

Bear Canyon BC-2 9/27/11 1305     20 

Bear Canyon BC-2 2/25/10 1238     1.5 

Crandall Canyon UPF-1 6/27/14 1781     1540 

Deer Creek HCC01 6/6/13    4.6  43,668.24 

Deer Creek HCC01 3/12/13    6.33  3051.84 

Deer Creek HCC01 6/9/10    5.28  102,102.00 

Deer Creek HCC02 6/3/15    6.25  67,903.44 

Deer Creek HCC02 9/3/14    5.02  18,535.44 

Deer Creek RFC-1 6/4/14  9.03 8.67   2894 

Deer Creek RFC-1 9/5/13  9.17 8.49   368 

Deer Creek RFC-1 6/3/13  9.08 8.55   1151 

Deer Creek RFC-1 9/6/11  9.05 8.55   190 

Deer Creek RCF3 9/14/15    5.59  20 

Deer Creek RCF3 6/2/15    5.0  2693 

Deer Creek RCF3 6/4/14    6.0   

Deer Creek RCF3 3/12/13    5.75  50 

Deer Creek RCF3 6/15/11    5.5  26076 

Deer Creek RCF3 6/8/10    5.74  2903 

Deer Creek RCW4 3/24/09 1393     148.6 

Note 1: Although outside the period of record for the current IR, this data point shows a 

water temperature of 123.44o F.  Obviously this data is an outlier and should have been 

omitted during review of the data. 
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The analytical results for DO are also misleading.  Both Bear Canyon and Deer Creek reported 

DO below the limit of the numeric criteria.  However, when comparing the analysis results for 

DO to flow for the Deer Creek sites and Huntington Creek, a reviewer must conclude that there 

was a potential problem with instrumentation, or the selection of the stream segment.  This 

provides insight on the potential problems of simply including additional hydrologic data 

without evaluating the merit of data.  At the time the sample was collected, flow in Huntington 

Creek was well above average flow rates and it would not have been likely to produce low DO 

results as shown for the sites.  The numeric results for DO for Bear Canyon and Deer Creek 

Canyon have an insignificant impact to the Huntington Canyon drainage as shown by the 

negligible flows reported in comparison to the total flow rate of Huntington Creek.  Proportional 

flow rates from the contributing sub-drainages should have been evaluated in quantifying the 

relationship to the impairment of Huntington Creek. 

TDS is also found in three monitoring locations to be outside the numeric criteria used for the 

AU.  Bear Canyon exceeded the numeric criteria in one sample per year in very low flow 

conditions.  Crandall Canyon and Deer Creek both exceeded one sample during the 6 year 

assessment period of the IR.  Huntington Creek samples (sampling locations of Huntington 

Creek HCC01 and HCC02) did not exceed the numeric criteria during the 6 year assessment 

period of the IR.  The exceedances reported have negligible impacts to the water quality of the 

entire Huntington Canyon drainage system.   

Sierra Club/HEAL Utah’s statement attempting to relate the impairment status of HC2 and HC3 

with the irrigation practices of the Huntington Plant is very misleading and shows a complete 

misunderstanding of the assessment methods used to determine whether the designated uses are 

supported or not. 

 

Sierra Club/HEAL Utah Objections: Page 9 Paragraph 2-4, refer to Objection document 

PacifiCorp Response #15: 

Paragraphs 2-4 repeatedly accuse PacifiCorp of conducting practices at the Huntington Plant 

that impact Huntington Creek, and fail to account for the mitigation efforts implemented by 

PacifiCorp.  The operation of the Plant, including the use of waste water for irrigation is a 

separate issue in the context of evaluating the purpose and need of the mine closure pipeline 

project.  Diverting mine water to the raw water pond that will be approximately 3% of the total 

diverted water to the pond, will not alter the operation of the plant. This means that the 

combined water in the Raw Water pond will continue to be used in plant operations using 

existing operational constraints just as it was used before the mine water was introduced.  For 

example, if the mine drainage water flow rate diverted to the plant is 500 gpm and the average 

diversion of Huntington Creek is 8,500 gpm, and knowing that approximately 97% of the 

diverted water is evaporated, mainly by the cooling towers and boiler vents, approximately 15 

gpm of the mine water diversion will be routed to the irrigation reservoir as a portion of the 

combined water.  However, regardless of whether the water supply to the Raw Water pond is 

strictly from the Huntington Creek or includes the proposed mine water, total diversion from the 
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plant operations to the irrigation pond will remain constant.  The Deer Creek Mine water supply 

has an increased TDS concentration as compared to the Huntington Creek supply; however, the 

Huntington plant cooling tower circulating water quality is controlled through a water treatment 

process such that the TDS concentration of the circulating water will not be affected by the use 

of the supplemental Deer Creek Mine supply. In essence, although the fraction of the make-up 

water supply to the Huntington cooling tower circulating water system from the Deer Creek 

Mine will have an increased TDS concentration as compared to the Huntington Creek water 

supply, the cooling tower circulating water system will be controlled to maintain the current 

TDS concentration. 

 Sierra Club/HEAL’s assertion that water quality downstream of the plant will be impacted by 

the mine water in reality is a continuation of Sierra Club/HEAL’s theme that the plant is 

impacting downstream water quality. Even if that were true – which it is not – that is an issue 

separate from the NEPA process for installation of the pipeline. 

Sierra Club/HEAL Utah Objections: Page 10, Paragraph 2 

Section V – Specific Statement of Objections: 

1. The FS has failed to satisfy the mandatory public involvement requirements of 

NEPA and its implementing regulations. 

 

Sierra Club/HEAL Utah claim that the Public Comment Package is deficient because it did 

not include information on the fate of the water once it reached the Plant.  The NEPA was 

done primarily for the construction of the pipeline, rather than the impacts of the water 

discharge.  This NEPA action rightly focuses primarily on the pipeline construction impacts, 

whereas the water quality issues are appropriately addressed primarily in other forums such 

as UDEQ and UDOGM (e.g., the NEPA analysis for the pipeline project covers the 

cumulative impacts of the water quality issues). 

Sierra Club/HEAL Utah Objections: Page 11 

The claims that the 315 million gallons per year (“MGY”) discharged at the pond will then 

be applied to a field immediately adjacent to Huntington Creek are unsupported and 

incorrect.  The NEPA document was clear on what would happen to the water once it 

reached the plant; the water will be consumed in the plant cooling operations. 

Sierra Club/HEAL Utah Objections: Page 12 

2. “The FS’s ‘purpose and need’ statement is illegally narrow because it forecloses 

evaluation of reasonably foreseeable impacts that will occur off public lands.”  

 

“The FS’s Public Comment Package states, “the purpose of the pipeline is to avoid 

potential contamination of the water resources on federal lands due to water with high 

levels of iron filling the mine and naturally flowing out of the portals in Rilda 
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Canyon.”  Public Comment Package, p. 1 (emphasis added).   The FS’s statement of 

purpose and need is illegally narrow because it only serves to protect federal lands 

from contamination and ignores impacts to nonfederal lands downstream.  Likewise, 

the FS’s environmental analysis only focuses on impacts to lands and waters 

upgradient of the point of discharge at the Huntington Power Plant and fails to analyze 

impacts to ground and surface waters at the power plant site, to Huntington Creek, and 

areas downstream. Here the FS violated NEPA by refusing to consider reasonably 

foreseeable impacts to ground and surface waters by impermissibly cutting off its 

evaluation as soon as the water reaches an unlined pond at the Huntington Power 

Plant.  NEPA, however, does not allow federal agencies to avoid analyzing and 

disclosing the reasonable foreseeable impacts of their decision merely by crafting a 

narrow purpose and need statement.” 

PacifiCorp Response #17: 

Sierra Club/HEAL Utah oversimplifies the asserted purpose and need of the mine water drain 

pipeline and the arduous steps taken by PacifiCorp dealing the mine closure.  BLM and USFS 

accurately disclosed the potential environmental impacts associated with the installation mine 

water drain line and the usage at the power plant.   Sierra Club/Heal Utah fails to understand 

the water diversion and usage in the plant.  Use of the mine water will not alter the plant 

operations and diversions by the plant are not directly linked to the irrigation reservoir as stated 

by the Sierra Club/Heal Utah.  The use of the term “high levels of iron” is used by the Sierra 

Club/Heal Utah to suggest adverse changes to the water quality when in fact the total iron level, 

(based on hydrologic sampling, which data was transmitted to the governmental agencies during 

the preparation of the EA) is slightly above one part million.  As stated in the EA, total iron is 

expected to dissipate in time to back-ground levels of intercepted groundwater.  

The USFS did not shirk a duty by not analyzing the groundwater and surface water in the 

Huntington Plant vicinity because the irrigation systems and ground and surface water are 

regulated by the State of Utah Division of Water Quality.  

 

Sierra Club/HEAL Utah Objections: Pages 15-29 Objections #3 through #13 

In Objections #3 through #13 the Sierra Club/Heal Utah restates the same main objections 

discussed previously through multiple scenarios.  PacifiCorp will respond only to points 

previously not addressed. 

Sierra Club/HEAL Utah Objection 

“The Forest Service failed to undertake public comment on its range of alternatives and failed to 

consider reasonable and less environmentally harmful alternatives.”  Page 18.   
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PacifiCorp Response #18: 

The EA, which includes the POD documents, discloses PacifiCorp’s attempts to close the mine 

and redirect the water from the northwest portion of the mine to the Deer Creek portals.  USFS 

did consider alternatives, such as installing a hydrologic bulkhead in the Deer Creek Mine.  

Mine Safety and Health Administration (MSHA) denied PacifiCorp’s request to install 

hydrologic bulkheads in the Deer Creek Mine in April 2016.  That action causes water 

intercepted in the mine to gravity flow to the Rilda Canyon portals and if discharged, would 

result in non-approved point source discharge.  Location of the Rilda Canyon portals within the 

Forest boundary presents another level of difficultly.  Anti-degradation regulations prohibit any 

new point source discharges within the forest boundary.  Given these circumstances, options to 

drain the intercepted groundwater from the mine become problematic.  PacifiCorp, after 

discussions with parties of interest, including local, state and federal agencies, proposed the 

pipeline alternative to drain the mine minimizing the impacts to the environment.  

 

Sierra Club/HEAL Utah Objection 

“The FS failed to adequately present information on the baseline ground and surface water 

conditions at the disposal site downstream.”  Pages 18-20. 

PacifiCorp Response #19: 

PacifiCorp has conducted extensive hydrologic monitoring related to the Deer Creek Mine 

including; groundwater studies (seeps and springs), intercepted groundwater in the mine and 

surface drainage systems.  Routine hydrologic data collected by PacifiCorp is uploaded to the 

DOGM database.  In addition to the hydrologic monitoring, PacifiCorp has conducted numerous 

studies to determine the hydrologic regime and potential hydrologic consequences of conducting 

underground coal mining.  Applicable data related to the proposed mine drain line was 

transmitted to USFS to evaluate the hydrologic conclusions.  

 

Sierra Club/HEAL Utah Objection 

“The FS illegally deferred to the unsubstantiated, undisclosed, and sometimes future 

determinations of state agencies to satisfy its obligations under NEPA.”  Pages 20-21. 

PacifiCorp Response #20: 

The Objection claims that it is illegal to defer to other agencies to ensure compliance with laws 

and regulations regarding ground and surface water impacts.  PacifiCorp applied and received 

approval from Division of Water Rights to include the mine portals of the Deer Creek Mine 

(Deer Creek Canyon and Rilda Canyon) as permanent points of division for use in the Power 

Plant (approved November 2016).  PacifiCorp has applied for an additional UPDES outfall for 

the Deer Creek Mine (Outfall 003) to potentially discharge intercepted groundwater directly to 

Huntington Creek at some future date if necessary.  The UPDES permitting process will ensure 
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that potential impacts to the receiving stream are properly regulated. USFS is not deferring to 

these permitting processes in lieu of a NEPA analysis, rather in analyzing the potential impact of 

the proposed action on water quality, it is taking into consideration that any such future 

discharges will be subjected to a rigorous regulatory permitting process.  

 

Sierra Club/HEAL Utah Objection 

“The Public Comment Package and EA acknowledges that PacifiCorp may have to acquire a 

Clean Water Act Section 404 dredge and fill permit to proceed with this project.”  Page 21.  

PacifiCorp Response #21: 

As stated in the EA and POD documents, PacifiCorp proposes to construct/bury a HDPE 

pipeline within the existing rights-of-way in Rilda Canyon along Emery County Road #306 and 

Huntington Canyon State Highway 31.  Construction layout and installation techniques 

employed avoids impacts to the streams in Rilda and Huntington canyons.  PacifiCorp 

coordinated these pipeline construction efforts with State of Utah Water Rights and the United 

States Army Corps of Engineers.  Both agencies verified that neither a State of Utah (Stream 

Alternation permit) nor a US Army Corps of Engineers (Federal Clean Water Act Section 404) 

permit is required for the proposed Deer Creek Mine water relief pipeline project.  Even if such 

permits were required, it is not USFS’s responsibility under NEPA to ensure that a proponent 

obtains the needed permits; rather, USFS’s responsibility is simply to take a hard look at the 

reasonably foreseeable environmental impacts.  It is the proponent’s responsibility to obtain the 

needed permits.  

 

Sierra Club/HEAL Utah Objection 

“The DN/FONSI fails to require any mitigation or monitoring despite approving disposal of 315 

MGY of mine drainage into unlined ponds and land application sites at the Huntington Power 

Plant.”  Page 22. 

PacifiCorp Response #22: 

The Objection claims that no mitigation measures were “imposed” by the FS.  PacifiCorp has 

complied with all rules and statutes that deal with protective measures to prevent leakage / 

contamination of existing water resources while the pipeline is transporting water.  PacifiCorp 

has committed to monthly monitoring of water quantity and quality at the upstream and 

downstream ends of the pipeline, when transporting water, to ensure that there are no leaks or 

water quality excursions until the water quality has reached compliance levels.  In any event, it 

is not the role of NEPA or the DN/FONSI to require mitigation or monitoring; rather, NEPA’s 

role is to require USFS to take a hard look at the reasonably foreseeable environmental impacts.  
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Sierra Club/HEAL Utah Objection 

“The FS failed to evaluate impacts to BLM sensitive fish species.”  Pages 22-23. 

PacifiCorp Response #23: 

The EA and corresponding documents (including the USFS BA/BE report) evaluated the 

proposed project’s environmental resource impacts that were reasonably foreseeable.  

PacifiCorp is not proposing to discharge the mine water directly to the receiving drainages of 

Huntington Creek.  Plans required of the construction contractors will include SWPPP and 

SPCC plans designed to prevent spills or sediment from entering waterways.  Because such 

impacts were not reasonably foreseeable, USFS was not required to evaluate them.  

Summary: 

As in the original objection from July, the mine discharge water is mistakenly and repeatedly (at 

least 12 times) mischaracterized as “acid mine drainage”.  This is a basic misunderstanding that 

appears to show a complete lack of knowledge about one of the fundamental facts of the 

discharge issue.  The term “acid mine drainage” refers to a different problem that is an issue in 

other parts of the country.  Using emotional and hyperbolic language such as “acid mine 

drainage,” “highly contaminated mine drainage” and “highly contaminated acid mine drainage” 

when use of these terms is not supported by facts, reveals the obstructionist nature of these 

objections. 

The Objection lists 14 specific issues and dozens of legal cases to declare that the EA was 

conceived, prepared, and published illegally.  The Objection repeatedly faults USFS for 

“illegally” not allowing comments during the preparation of the EA and only soliciting 

“objections” after the preparation of the EA and the draft DN were published.  The legal analysis 

above, of NEPA’s public notice requirements demonstrates that BLM and USFS fully complied 

with all existing NEPA laws and regulations. 

The Objection repeatedly makes demands that baseline water quality data be obtained or made 

available for the mine discharge, Huntington Creek above and below the Plant, inflow and 

outflow of the pond, and groundwater at Huntington Plant.  PacifiCorp has collected hydrologic 

data for several decades related to the mines and power plants both in terms of groundwater and 

surface water, and has provided that data to USFS. 

The Objection demands that studies of the effects of dewatering the mine on surface and 

groundwater be analyzed, and that the EA should conduct a survey of springs and seeps in the 

vicinity of the mine to analyze whether there would be an adverse effect on the springs and seeps 

from the diversion of groundwater.  These demands go well beyond the requirements of NEPA, 

and show a lack of understanding of the regulations imposed on coal industry.   
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18 January 2017      

 

Mr. Charles Semborski, P.G. 
Manager of Geology and Exploration 
PacifiCorp – Interwest Mining Company 
15 North Main Street 
Huntington, Utah 84528 
 
 

Chuck, 

 

At your request, we have evaluated the likely iron geochemistry behavior of Deer Creek 

Mine discharge waters blended with Huntington Creek waters in the clay-lined Raw 

Water Storage Pond at the PacifiCorp Huntington Power Plant.  We have also evaluated 

the likely characteristics and fate of the sediment that will likely be deposited in the 

storage pond as a result of the inflow of these waters to the pond.  Our findings in this 

regard are summarized in this letter report. 

 

 

Introduction 

The Deer Creek Mine Rilda Canyon 1st Right surface facilities are located in Deer Creek 

Canyon, approximately eight miles northwest of the town of Huntington, Utah (Figure 1).  

PacifiCorp proposes to construct a buried pipeline to convey mine water from the closed 

Deer Creek Mine to the PacifiCorp Huntington Power Plant near Huntington, Utah 

(Figure 1).  The water from the pipeline will flow into the existing Raw Water Storage 

Pond at the Huntington Power Plant facility.    
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The piped Deer Creek Mine water will be blended with water that is currently being 

diverted from nearby Huntington Creek into the pond.  The blended water in the pond 

will be utilized for operational purposes at the power plant. 

 

Total iron has been detected in both Huntington Creek water and in the potential mine 

discharge water from the Deer Creek Mine.  The purposes of this investigation are to 

1) Determine the likely geochemical behavior of the iron in the blended Huntington 

Creek and Deer Creek Mine discharge waters in the Raw Water Storage Pond, 

and  

2) Evaluate the likely characteristics and fate of the sediment that will be deposited 

in the pond as suspended solids settle from the pond. 

 

Water Quality Characteristics of Waters 

 

Huntington Creek  

Surface waters from Huntington Creek have been routinely monitored by PacifiCorp at 

station HCC01.  HCC01 is located on Huntington Creek above the confluence with Deer 

Creek (Figure 1).  Historical monitoring information from HCC01 are available on-line at 

the Utah Division of Oil, Gas and Mining Utah Coal Mining Water Quality Database 

(DOGM, 2017; http://linux3.ogm.utah.gov/WebStuff/wwwroot/wqdb.html).  The long-

term average chemical characteristics of the water monitored at HCC01 for the period 

1999-2016 are presented in Table 1.  The pH values measured at HCC01 during this 

period average 8.4.  The moderately alkaline character of Huntington Creek water is 

similar to pH values measured in surface water systems regionally (UDOGM, 2017).   It 

is apparent in Table 1 that, as anticipated in a flowing mountain stream, the surface water 

is well aerated with an average dissolved oxygen concentration of 9.3 mg/L.  The total 

suspended solids (TSS) in the stream average 35 mg/L during this period and the average 

total iron concentrations average 0.48 mg/L (Refer to Deer Creek Mine permit Volume 
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12, R645-700 Hydrology, Appendix D – Post Mine Closure Hydrologic Analysis, 

Huntington Creek HCC01 Water Quality Analysis 1990-2016).  As anticipated for a well 

aerated stream, the dissolved iron concentrations are very low in Huntington Creek water.  

Dissolved iron concentrations measured in the stream water have always less than the 

laboratory detection limits (UDOGM, 2017).  Upon inspection of the data in the 

UDOGM database, it is apparent that there is a positive correlation between the measured 

total iron concentrations and the total suspended solids concentrations detected in 

Huntington Creek water.  This suggests that total iron in the stream exists in the form of 

naturally occurring, solid, iron-bearing sediments (minerals) in the creek rather than ionic 

species dissolved in the water. 

 

Deer Creek Mine, Rilda Canyon Portal Area Groundwater  

Intercepted groundwater from the Deer Creek Mine underground workings has 

periodically been sampled by PacifiCorp at the 11th – 17th West Seals location.  This 

groundwater is believed to be representative of the in-mine intercepted groundwater that 

may potentially rise to the levels of the mine portals and be conveyed through the Deer 

Creek pipeline to the Huntington Power Plant Raw Water Pond (Figure 1).  The 

geochemical characteristics of the Deer Creek Mine 11th -17th West Seals from the 12 

July 2016 sampling event are listed in Table 1.  Laboratory reporting sheets for this 

sample are attached to this report (Refer to Deer Creek Mine permit Volume 12, R645-

700 Hydrology, Appendix D – Post Mine Closure Hydrologic Analysis, Deer Creek In-

Mine Sealed Area Water Quality Analysis and Graphs 2012-2016, for complete sampling 

history of intercepted groundwater from sealed areas).  The pH value measured in the 

intercepted Deer Creek Mine groundwater (7.66) indicates near neutral to moderately 

alkaline conditions in the groundwater system.  The total iron concentration measured in 

the Deer Creek Mine groundwater was 1.35 mg/L, while the dissolved iron concentration 

was less than the lower laboratory detection limit (0.03 mg/L).  The lack of a dissolved 

iron component in the groundwater indicates that all of the iron detected by the laboratory 

was in the form of solid, iron-bearing particulates rather than dissolved species. 
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Geochemistry of Blended Water 

As discussed previously, the surface water diverted from Huntington Creek to the Raw 

Water Storage Pond at the Huntington Power Plant has a long-term average dissolved 

oxygen concentration of 9.3 mg/L.  Although historical dissolved oxygen data from the 

raw water pond itself are not available, it is anticipated that the constant inflow of well-

aerated Huntington Creek water at substantial rates (several thousands of gallons per 

minute) and the large surface area of the pond should result in appreciable dissolved 

oxygen contents.    

 

Water flowing in a surface stream that is fully aerated with near neutral pH will generally 

not contain more than a few micrograms per liter (parts per billion) of dissolved iron 

(Hem, 1985).  This is because in the presence of appreciable quantities of dissolved 

oxygen, the Fe2+ is rapidly oxidized to Fe3+ according to:  

   

Fe2+ + 1/4 O2 + H+ = Fe3+ + 1/2 H2O     (iron oxidation) 

 

The oxidized iron is subsequently precipitated as a solid which eventually settles to the 

bottom of the water body.  In an oxidizing environment, the iron precipitates that may 

form include hematite, Fe2O3, goethite, FeOOH, or other minerals having these 

compositions (Hem, 1985).  Minerals that are freshly precipitated may have poorly 

developed crystal structure, and such precipitates are commonly designated as ferric 

hydroxide, Fe(OH)3.  This simplified reaction may be expressed as: 

 

Fe3+ + 3H2O = Fe(OH)3(s) + 3H+     (iron hydroxide precipitation) 

 

The liberation of H+ in this reaction results in a temporary lowering of the pH of the 

water.  However, in the carbonate-rich geochemical environments of the Wasatch Plateau 

and the lower-lying Mancos Shale-dominated terrains surrounding the Huntington power 

plant, the H+ is neutralized through the dissolution of carbonate minerals according to: 
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H+ + CaCO3 = Ca2+ + HCO3
-     (calcite dissolution) 

2H+ + CaMg(CO3)2 = Ca2+ + Mg2+ + 2HCO3     (dolomite dissolution) 

 

Based on this geochemical evolutionary pathway, it is considered likely that the iron in 

the water water piped from the Deer Creek Mine will exist in the form of solid, iron-

bearing particulate matter when it blends with the well-aerated waters of the Raw Water 

Storage Pond. 

 

Given the relatively large size of the Raw Water Storage Pond (336.5 acre feet, see 

technical civil plan Drawing #L-22113 transmitted by PacifiCorp), it is considered likely 

that there will be sufficient water retention time in the pond such that most or all of the 

solid iron hydroxide precipitates will settle to the bottom of the pond.  However, it is 

noted that the performance of a rigorous engineering analysis of the particulate settling 

potential is beyond the scope of this investigation. 

 

Currently (prior to the pumping of any Deer Creek Mine discharge water to the Raw 

Water Storage Pond), suspended sediments present in the diverted Huntington Creek 

surface water are allowed to settle to the bottom of the pond where they are periodically 

removed from the pond as necessary.  The removed sediments are  disposed of at a State 

approved landfill.  As discussed previously, the iron that is contained in the diverted 

Huntington Creek surface water is believed to exist as naturally occurring solid 

particulate matter in the stream (likely composed predominantly of silt and clay). 

 

 

Iron Blending Sensitivity Analysis 

In order to quantify the iron contribution of discharge from the Rilda Canyon portals at 

the Deer Creek Mine, PacifiCorp evaluated the post mine closure contribution of total 

iron to the mine discharge based on a series of inputs (refer to Deer Creek Mine permit 

Volume 12, R645-700 Hydrology, Appendix D – Post Mine Closure Hydrologic 

Analysis, Iron Blending Sensitivity Analysis).  Depending on the assumptions for input 
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parameters used, initial total iron concentrations in the Deer Creek Mine discharge water 

are projected to range from 0.6 mg/L to 2.12 mg/L.  Projected total iron concentrations 

two years after mine closure ranged from 0.48 mg/L to 1.50 mg/L.  Projected total iron 

concentration four years after mine closure range from 0.38 mg/L to 0.91 mg/L. 

 

 

Sediment Transported to Raw Water Pond 

PacifiCorp analyzed the potential sediment and total iron contribution to the Raw Water 

Pond based on actual flow data and water quality analysis of Huntington Creek surface 

water and Deer Creek Mine intercepted groundwater (refer to Deer Creek Mine permit 

Volume 12, R645-700 Hydrology, Appendix D – Post Mine Closure Hydrologic 

Analysis, Sediment/Goethite Production Huntington Plant Raw Water Pond).  These 

calculations project the amounts of both sediment yield to the Raw Water Pond from the 

diverted Huntington Creek water (calculated using the average total suspended solids 

concentrations and the average flow rate of Huntington Creek water diverted to the 

pond), and the amounts of total iron (expressed as an equivalent amount of the mineral 

goethite, FeOOH) calculated from the average total iron concentrations and discharge 

rates of groundwater from the Deer Creek Mine piped to the Huntington Power Plant 

Raw Water Pond.  The quantities of suspended sediment and goethite loading calculated 

by PacifiCorp are presented both in terms of tons per day and cubic yards per year.  

These results are as follows: 

 

 Assumptions Load - Tons 

per day 

Load - Cubic 

yards per year 

Sediment yield (TSS) from 

diverted Huntington Creek 

water 

Huntington Creek diversion rates 

ranging from 6,700 to 9,700 gpm 

Average TSS of 35 mg/L 

 

1.4 to 2.0 

 

254 to 367 

Total iron yield from Deer 

Creek Mine discharge - 

expressed as equivalent 

amount of goethite mineral 

Deer Creek Mine, Rilda Canyon 

portals discharging at 300 gpm, 

Total iron concentration of 1.3 mg/L 

 

0.004 

 

0.3794 
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It is notable from these projections that the relative amount of iron hydroxide (goethite) 

mineral transported annually to the pond from the Deer Creek Mine discharge is not 

large.  As the geochemistry of iron hydroxide mineral formation is complex, it is 

acknowledged that a determination of the exact mineral form and density of the 

precipitated iron hydroxide mineral is beyond the scope of this this investigation.  

However, regardless of the specific mineral form and density that is actually present, the 

quantity of the precipitated substance would likely be small relative to the sediment in the 

pond that is derived from suspended solids in the diverted Huntington Creek water.   

 

It is calculated that the contribution of iron hydroxide (expressed as goethite) from the 

discharge of Deer Creek Mine water to the Raw Water Pond is very small relative to the 

total sediment loading to the Huntington Power Plant Raw Water Pond.  These 

percentages are as follows: 

 

 

 Percentage of total contribution to 

sediment/particulate loading in the Huntington 

Power Plant Raw Water Storage Pond 

Sediment loading to pond from Huntington 

Creek (from TSS) 

 

99.85 to 99.90 

Iron hydroxide (goethite) loading to pond from 

Deer Creek Mine discharge 

 

0.1 to 0.15 

 

 

Based on these considerations, it is concluded that while considerable quantities of 

sediment will likely accumulate in the Raw Water Pond from the diverted Huntington 

Creek water (as has been the case historically), the contribution of additional sediment to 

the pond as a result of iron hydroxide particulates contained in the Deer Creek Mine 

discharge water conveyed through the Deer Creek pipeline will likely be relatively minor.  

Thus, the material that will accumulate on the bottom of the Huntington Power Plant Raw 

Water Pond will likely consist of a mixture that is predominantly (greater than 99.8  
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percent) naturally occurring stream sediment from Huntington Creek (mostly silt and clay 

particles) together with small amounts of fine-grained iron hydroxide precipitate. 

 

The accumulating sediments will be cleaned from the pond as necessary and the removed 

sediments will be disposed of in a State approved landfill.  Any cleaning of the pond will 

be the responsibility of the Huntington Plant.  

 

Likely Fate of Iron from Deer Creek Mine Discharge 

As discussed previously, it is anticipated that the iron present in the Huntington Power 

Plant Raw Water Storage Pond will exist primarily as solid iron hydroxide particulate 

matter, with little or no measureable dissolved iron being present in oxygenated pond 

waters.  Transport of the particulate matter away from the pond towards underlying 

groundwater systems or Huntington Creek surface waters is not anticipated, primarily 

because of the inability of solid particulates to move through the clay liner material.  

Further, transport of solid iron hydroxide particulates through the saturated or unsaturated 

alluvial deposits surrounding the pond is not considered likely due to the presence of 

fine-grained sediments within the local alluvial materials that are commonly associated 

with the Mancos Shale.  These deposits would likely filter particulate material from 

flowing groundwater, preventing the migration of particulate material away from the site.  
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Please feel free to contact me should you have any questions in this regard. 

 

Sincerely, 
 

 

__________________________________________ 
Erik C. Petersen, P.G. 
Principal Hydrogeologist 
Utah PG #5373615-2250 
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Table 1  Geochemical characteristics of water sources

Huntington Creek above  Deer Creek (HCC01) ‐ Average 1999‐2016

Temperature (°C) 7.4

pH 8.4

Dissolved oxygen (mg/L) 9.3

Total suspended solids (Mg/L) 35

Total dissolved solids (mg/L) 264

Iron (total mg/L) 0.48

Iron (dissolved mg/L) <0.03

Deer Creek Mine Rilda Canyon portals (11th ‐ 17th West seals sample, 7/12/2016)

Temperature (°C) 13.4

pH 7.66

Dissolved oxygen (mg/L) ‐‐‐

Total suspended solids (Mg/L) ‐‐‐

Total dissolved solids (mg/L) 489

Iron (total mg/L) 1.35

Iron (dissolved mg/L) <0.03
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Deer Creek Mine Closure Water Pipeline 
UTU-91700 and PRI-1606 

DOI-BLM-UT-G021-2016-0029-EA 

Chapter 1. Introduction and Need for the Proposed Action 

1.1 Introduction 
The Bureau of Land Management (BLM) Price Field Office and Forest Service (FS) Manti-La Sal 
National Forest have received a Title V right-of-way application from PacifiCorp for a buried water 
pipeline from the Deer Creek Mine to settling ponds at the Huntington Power Plant.  The proposed 
pipeline would be located in T. 16 S, R. 7 E, Sections 22, 23, 26, 27, 28, 29, 35, and 36 (see Map 1 in 
Appendix A). 

1.2 Background 
The Deer Creek Mine has completed active coal mining and is undergoing mine closure procedures. 
As part of the closure procedures, the mine must address the management of intercepted groundwater.  
Deer Creek Mine is projected to have permanent post-mine gravity discharges at Deer Creek Canyon 
portals (south half of mine), and at Rilda Canyon portals (north half of mine) after final mine closure. 

The last day of production at Deer Creek Mine was January 7, 2015.  Efforts began immediately to 
prepare the mine for closure, including mining equipment removal.  By mid-April of 2015, nearly all 
of the mining equipment, including conveyor belt lines, had been removed, and permission had been 
granted by the lease holder (BLM) to enable permanent sealing of the south half and northwest 
quadrant of the mine.  The Rilda Canyon portals are still open with intact power, ventilation, and 
water systems, which allows for operation of pumps to direct intercepted groundwater to Deer Creek 
Canyon portals, and prevents water from discharging out of the Rilda Canyon portals; however, this 
method of water management prevents final closure of the mine.   

Deer Creek Canyon portals are within a drainage defined as Category 2 waters, whereas Rilda 
Canyon portals are within Category 1 waters, per UAC R317-2.  Definitions of these categories are as 
follows: 

• Category 1 Waters: Waters which have been determined by the Board to be of exceptional 
recreational or ecological significance or have been determined to be a State or National 
resource requiring protection, shall be maintained at existing high quality through 
designation, by the Board after public hearing, as Category 1 Waters.  New point source 
discharges of wastewater, treated or otherwise, are prohibited in such segments after 
the effective date of designation. 

• Category 2: Waters are designated surface water segments which are treated as Category 1 
Waters except that a point source discharge may be permitted provided that the discharge 
does not degrade existing water quality. 
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PacifiCorp currently has two permitted outfalls for Deer Creek Mine, both in Deer Creek Canyon.  
No discharge permits have been or will be issued for the Rilda Canyon portals because point source 
discharges within Category 1 waters are prohibited.  Intercepted groundwater must be conveyed 
outside of Category 1 waters in order to be discharged.  Therefore, appropriate management of the 
intercepted groundwater must be established to allow for the mine to cease operations, seal the mine, 
and complete the reclamation process as set forth in the Utah Division of Oil, Gas and Mining 
(UDOGM) permit and FS regulations. 

Since the announcement of the Deer Creek Mine closure in December of 2014, PacifiCorp has 
designed and applied for mine closure approval from various government agencies to prevent a 
prohibited post-mine gravity discharge of water from the portals located in Rilda Canyon.  The 
original preferred plan was to build water-retaining bulkheads to contain all of the intercepted 
groundwater in the underground mine workings in perpetuity.  Efforts undertaken since late 2014 to 
obtain permission from the Mine Safety and Health Administration (MSHA) and the UDOGM to 
permanently retain intercepted groundwater underground with concrete bulkheads and possibly to 
direct overflow water to the Deer Creek Canyon were rejected in April of 2016.  MSHA and 
UDOGM will not allow any water retention as part of the Deer Creek closure plans; water must be 
directed to the portals to flow unimpeded out of the mine.  This response by the agencies necessitates 
that PacifiCorp develop other alternatives to manage intercepted groundwater that would otherwise 
discharge from the Rilda Canyon portals in violation of UAC R317-2.   

Water that would discharge from the Rilda Canyon portals has total iron that is elevated above 
background levels.  Mining in the northwest quadrant of the mine encountered an elevated sulfur zone 
in the form of pyrite (FeS2) in the lower portion of the coal seam.  Water accumulating in the 
northwest quadrant of the mine comes in contact with a high-sulfur/high-iron zone, which causes the 
water to dissolve total iron that is elevated above background levels.  This water must be settled to 
allow the iron to precipitate; once the iron has settled out, no other treatment is needed for the 
intercepted groundwater to meet water quality standards.  The water can be used or discharged in 
accordance with existing permits or policy. 

The level of iron in the groundwater is anticipated to dissipate over a period of time to background 
levels of typical intercepted groundwater, and settling would no longer be required.  The volume of 
the intercepted groundwater would likely follow a similar trend, slowly dissipating due to the lack of 
recharge, from the initial projection of approximately 600 gallons per minute (gpm) to 200 gpm.  
Management of water from the mine would be required as long as the flow of intercepted 
groundwater continued.  

1.3 Agencies’ Purpose and Need for the Proposed Action 
The purpose of the action is to determine whether to authorize a pipeline right-of-way within existing 
road rights-of-way on public lands to provide conveyance of mine water from the Rilda Canyon 
portals to settling ponds at the Huntington Power Plant at the mouth of Huntington Canyon.  The 
purpose of the pipeline is to provide for conveyance of the intercepted groundwater to a permitted 
discharge location outside of Category 1 waters, which will allow for final closure and reclamation of 
the mine, and to avoid potential contamination of the water resources on federal lands due to water 
with high levels of iron filling the mine and naturally flowing out of the portals in Rilda Canyon. 

The need for both BLM and FS is established by the agencies’ responsibilities under the Federal Land 
Policy and Management Act (FLPMA) to respond to PacifiCorp’s application for a Title V right-of-
way.  The BLM and FS have a statutory obligation to evaluate and respond to the SF-299 application 
according to 43 Code of Federal Regulations (CFR) 2800 and 36 CFR 251.54, respectively. The 
agencies must respond to the proposal in accordance with the objectives of their Land Use Plans, and 
fulfill their regulatory responsibilities to manage public lands for multiple uses. This EA provides a 
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project-level analysis that is not intended to re-examine the basic land use allocations made in the 
Land Use Plans, nor propose broad changes in land use allocations.  The regulations require that the 
activities be conducted, insofar as possible, in a manner which minimizes adverse impacts to natural 
resources and lands administered by the agencies. 

As stated under 43 CFR 2801.2, “it is the BLM’s objective to grant rights-of-ways to any qualified 
individual, business, or government entity and to direct and control the use of rights-of-way on public 
lands.” 

Forest Service Manual (FSM) 2703.2 states that use of National Forest System lands may be 
authorized if “the proposed use is consistent with the mission of the Forest Service to manage 
National Forest System lands and resources in a manner that will best meet the present and future 
needs of the American people, taking into account the needs of future generations for renewable and 
nonrenewable resources, including, but not limited to, recreation, range, timber, minerals, watershed, 
wildlife and fish, and natural scenic, scientific, and historical values; and the proposed use cannot 
reasonably be accommodated on non-National Forest System lands.”   

The BLM and FS would decide whether or not to grant the right-of-way, and if so, under what terms 
and conditions.  The agencies will make separate decisions for implementation of the proposal based 
on the environmental analysis. 

1.4 Conformance with BLM Land Use Plan 
Land use decisions for the project area are contained in the Price Field Office Record of Decision and 
Approved Resource Management Plan (RMP), approved in 2008.  Specifically, the proposed action 
conforms to the following RMP decisions: 

As stated in the RMP (pg. 66), the BLM’s goals for soil, water, and riparian resources are: 

• Manage uses to minimize and mitigate damage to soils, including critical soils and biological 
soil crusts. 

• Prevent excessive soil erosion. 

• Maintain or restore the chemical, physical, and biological integrity of the area’s soil and 
waters. 

Specific soil, water, and riparian management decisions pertinent to this proposal include: 

• Manage resources to improve streams listed as water quality limited and prevent listing of 
additional streams under the Clean Water Act, Section 303(d). 

• Manage resources to maintain or restore overall watershed health and reduce erosion, stream 
sedimentation, and salinization of water according to 43 CFR 4180 through watershed 
assessments. 

• Manage resources to reduce salinity loading where possible in accomplishing the goals and 
objectives outlined in the Colorado River Basin Salinity Control Act. 

• Maintain and enhance water-dependent natural resource values. 

• Maintain and/or enhance riparian areas (Utah Riparian Management Policy 2005) through 
project design features and/or stipulations that protect riparian resources. 

• Protect floodplains pursuant to Executive Order (EO) 11988 and avoiding disturbance in 
floodplains. 
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• Implement management actions to ensure that sufficient quantity, quality, and timing of water 
is present to support water-dependent resource values, including fisheries, riparian 
communities, wetland communities, aquatic insects, terrestrial wildlife, and migratory/non-
migratory birds. 

• Implement management actions to ensure that sufficient quantity, quality, and timing of water 
is present to support human and economic uses of water on public lands, including livestock 
grazing, recreation, forestry, and mineral development 

As stated in the RMP (pg. 115), the BLM’s primary management objectives for the lands and realty 
programs are to: 

• Make public lands available through ROWs or leases for such purposes as transportation 
routes, utilities, transmission lines, and communication sites, in coordination with other 
resource goals. 

• Maintain and acquire public access to meet resource management needs. 

• Make public lands available to meet the needs for smaller ROWs (e.g., roads or pipelines for 
oil fields). 

Specific lands and realty management decisions pertinent to this proposal include: 

• LAR-28: Additional ROWs will be granted consistent with RMP goals and objectives. 

1.5 Conformance with FS Land Use Plan 
The proposed action is in conformance with the Manti-La Sal Land and Resource Management Plan 
(LRMP) approved in 1986, as amended.   

FS lands are generally available to occupancy, where such is in the public interest, except where 
occupancy is specifically prohibited through legislation of administrative decision (LRMP, p. II-57).   

The proposed project crosses management areas GWR (general big game winter range), MMA 
(leasable minerals area), and RNG (range forage production).  These areas are identified in Map 2 in 
Appendix A. 

The following Management Direction, as well as others not listed, applies: 

• Consider special-use applications and permits on the basis of relative benefit to the public and 
individual need (LRMP, p. III-5). 

• Utilities and other special uses will be considered in suitable areas and/or corridors based on 
need and overall benefit (LRMP, p. III-13). 

Under Forest-wide Direction, the proposed action would conform to: 

• Act on special-use applications according to the following priorities:  A. Land and use 
activity requests relating to public safety, health, and welfare, e.g., highways, powerlines and 
public service improvements (LRMP, Special-Use Management, Non-Recreation, J01, p. III-
37). 

1.6 Relationships to Statutes, Regulations, and Other Plans 
This EA was prepared in accordance with the National Environmental Policy Act (NEPA) of 1969 
and in compliance with all applicable regulations and laws passed subsequently, including the 
President’s Council on Environmental Quality (CEQ) regulations, the U.S. Department of Interior 
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requirements and guidelines listed in the BLM Manual Handbook H-1790-1, and Forest Service 
Handbook (FSH) 1909.15.  

The right-of-way grant would be processed pursuant to Title V of the Federal Land Policy and 
Management Act (FLPMA) of 1976, as amended {43 U.S.C 1761} and would be subject to the terms 
and conditions set forth in 43 CFR 2800.  The Title V right-of-way would also be consistent with the 
Rangeland Health Standards and Guidelines (43 CFR 4100, subsection 4180) and Native American 
Trust Resource policies. 

The proposed project is also consistent with the Emery County General Plan (2012), which generally 
supports mitigation for mineral and energy resource extraction, multiple use-sustained yield concepts, 
and providing adequate water quality. 

A general listing of agencies that could be involved in the implementation of the proposed action, and 
their respective regulatory authority, is provided below in Table 1-1. 

Table 1-1. Permits, Approval, and Authorizing Actions Required for the Proposed Action 

Issuing Agency/Permit 
Name or Authorizing 

Action 
Nature of Permit/Approval Regulatory Authority  

(If appropriate) 

Advisory Council on Historic Preservation (ACHP) 

Cultural Resource 
Compliance  

Protects cultural & historic 
resources; coordinated with 
Utah State Historic 
Preservation Office (SHPO) 

National Historic Preservation Act 
(NHPA), Section 106. 

Bureau of Land Management 

Antiquities, cultural, 
& historic resource 

permits 

Inventory, excavate, or 
remove cultural and historic 
resources from federal lands 

Antiquities Act of 1906 (16 U.S.C. 
431-433); Archaeological Resources 
Protection Act of 1979 (16 U.S.C. 
470aa-470.11), 43 CFR Part 3. 

ROW Grants & 
Temporary Use 

Permits 
Authorizes land uses on 
federal lands 

FLPMA (43 U.S.C. 1761-1771), 43 
CFR 2800. 

Forest Service 

Special Use Permit Authorizes land uses on 
federal lands 

FLPMA (43 U.S.C. 1761-1771), 
FSM 2700. 

State of Utah 

State Historic 
Preservation Office 

(SHPO) 

Consult on Section 106 
compliance; approves 
cultural resource clearances; 
provides protection of 
cultural resources 

Archaeological Resources 
Protection Act of 1979 

1.7 Identification of Issues 
The scoping process for this EA was conducted in accordance with BLM and FS regulations and 
guidance. This scoping process included involvement and participation by interested persons, other 
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government agencies, and BLM and FS resource specialists. Based on the results of this scoping 
process, key issues were identified that require assessment in this EA. 

1.7.1 Public Scoping 
A scoping letter describing the proposed project and soliciting comments was sent by the FS, in 
cooperation with the BLM, to interested parties on June 13, 2016. These parties included local, state, 
and federal agencies, non-governmental organizations (NGOs), and the general public. On June 14, 
2016, a legal notice of proposed action and request for comments was published in the Sun Advocate 
newspaper.  The public comment period for scoping closed on July 14, 2016.  The legal notice is the 
document that sets the comment period, which identifies those individuals or organizations that have 
objection rights for FS decisions. 

In addition, the BLM listed the project information on the ePlanning website, and the FS listed the 
EA scoping information on the Schedule of Proposed Action (SOPA) website. 

1.7.2 Internal Scoping 
Internal scoping with BLM and FS resource specialists was conducted prior to public scoping. This 
process was also used to identify issues for analysis in the EA, and is summarized in the 
Interdisciplinary Team (IDT) checklists (Appendix B).   

1.7.3 Public comments 
One unique comment letter was received on behalf of Heal Utah and the Sierra Club, and over 787 
form letters were submitted electronically within the established 30-day comment period.  A 
summary of comments received during public scoping is included as Appendix C. 

1.7.4 Issues 
An issue is a point of debate, dispute, or disagreement regarding anticipated effects of implementing 
the proposed action. CEQ regulations at 40 CFR §§1500.4 and 1501.7 require that the EA focus on 
issues that are key to the proposed action. Key issues are directly or indirectly caused by the proposed 
action and may lead to the development of alternative actions or other mitigation.  

Non-key issues are defined as being: 1) outside the scope of the project; 2) already decided by law, 
regulation, or policy; 3) irrelevant to the decision; or 4) conjectural and not supported by scientific or 
factual evidence. Issues were identified based on the scoping process described above. These issues 
were categorized as key issues based on the CEQ regulations.  

Based on the agencies’ responses as documented in the IDT checklists (Appendix B), the issues being 
carried forward in this EA for analysis are associated with resources that may be affected by the 
proposed action.  Additionally, the rationale for not carrying resources forward in this EA are also 
documented in the checklists.   

The following resources are being carried forward for analysis in this EA: 

Cultural Resources Designated Areas Water Resources Recreation Resources 
Native American Religious 

Concerns/Values Soil Resources Visual Resources Wildlife Resources 
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Cultural Resources/Native American Religious Concerns/Values 

• Would the project impact cultural resources? 

Designated Areas: National Trails and Backways 

• Would the project adversely impact the Energy Loop National Scenic Byway? 

Recreation Resources 

• Would the project adversely impact recreation associated with the Energy Loop National 
Scenic Byway or adjacent recreation areas? 

Soil Resources 

• Would the project adversely impact soil resources? 

Visual Resources 

• Would the project adversely impact visual resources? 

Water Resources 

• Would the project adversely impact water resources? 

Wildlife Resources 

• Would the project affect habitat effectiveness for big game? 

• Would the project adversely impact FS sensitive species? 

• Would the project affect FS management indicator species (MIS) population trends? 

• Would the project adversely affect migratory birds? 

1.7.5 Issues Considered but Eliminated from Further Analysis 
Other resource issues were considered, but were eliminated from further analysis as documented in 
the IDT checklists (Appendix B). 
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Chapter 2. Description of Alternatives 

2.1 Introduction 
This section describes the range of alternatives to be addressed in the environmental analysis. A range 
of alternatives were considered and objectively evaluated by the BLM and FS interdisciplinary teams.  
Alternatives that were determined not to meet the reasonable standards were eliminated from further 
analysis.  

2.2 Proposed Action 
PacifiCorp proposes to construct 5.6 miles of a 10-inch high-density polyethylene (HDPE) gravity 
flow water pipeline from the Deer Creek Mine 1st Right Portals in Rilda Canyon to settling ponds at 
the Huntington Power Plant.  The pipeline would be constructed mostly within the existing road 
rights-of-way; within Emery County Road #306 right-of-way for about 11,835 feet (2.2 miles), and 
within the State Route (SR)-31 right-of-way (UTU-0-17187) for about 14,606 feet (2.8 miles).  The 
route was selected to minimize new disturbance in Rilda and Huntington Canyons.  Approximate 
pipeline lengths by landownership are shown in Table 2-1. 

Table 2-1. Length of proposed pipeline right-of-way 

Landownership Total length 
FS 9,622 feet (1.8 mi) 
BLM 6,388 feet (1.2 mi) 
Private 13,518 feet (2.6 mi) 

Total 29,528 feet (5.6 mi) 

Because the pipeline must be offset from parallel culinary pipelines by a minimum distance of 10 feet 
as specified by the State of Utah regulations (UAC R317-401-5), the proposed pipeline would be 
installed on the northeast side of SR-31.  The proposed permanent right-of-way width is 12 feet 
centered on the pipeline, and is wholly within the road rights-of-way.  An additional 20 feet of 
temporary right-of-way on the outer edge of the permanent right-of-way (away from the roadway) 
would allow for construction of the pipeline (see Map 3 in Appendix A).  Estimates of area in the 
permanent 12-foot right-of-way, the temporary 20-foot right-of-way, and the total 32-foot area are 
shown in Table 2-2. 

Table 2-2. Right-of-way calculations by land status 

Jurisdiction Permanent 12-foot ROW 
(acres) 

Temporary 20-foot ROW 
(acres) 

Total 32-foot area 
(acres) 

FS 2.7 4.4 7.0 
BLM 1.8 2.9 4.7 
Private   3.7 6.4 10.1 

Total 8.1 13.7 21.8 
 

Of the total 32-foot right-of-way, approximately 2.7 acres of the temporary disturbance would occur 
beyond the Emery County Road #306 right-of-way.  Up to 1.7 acres of new disturbance would occur 
on FS-administered land, and 1.0 acre of new disturbance would occur on private land.  There would 
be no temporary disturbance beyond the SR-31 right-of-way.  

The main project design features are listed below; additional detail can be found in the POD 
(Appendix D). 
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 The trench for the pipeline would be excavated with a trenching machine, track hoe excavator, or 
similar equipment. Topsoil and subsoil would be segregated and stockpiled separately adjacent to 
the trench.  After the pipeline was installed, the stockpiled subsoil would be used to backfill the 
trench, and the topsoil would be replaced on the surface and graded to pre-disturbance contours.   

 Large rocks that are unsuitable for fill would be placed on the surface within the road rights-of-
way, outside of the safety clear zone.  If the excavated rock contrasted with the natural surface, 
the contrasting material would be removed from the right-of-way and disposed of in an 
appropriate location off-site.  

 The pipeline would include a shut-off valve at the mine entrance.   

 Pipe segments would be laid out end-to-end along the trench at each active site. The pipeline 
segments would be about 50 feet long, and would be heat-welded together on-site. 

 Bedding material would be placed in the trench below and above the pipeline. Such bedding 
material serves two principal functions: protection of the pipe from mechanical damage during 
installation and trench filling, and stabilization of the pipe in the event of seismic shifts or frost 
heaves. 

 The pipeline would be buried with at least 5 feet of cover, except at the crossings of Huntington 
Creek, where the pipeline would be attached to an existing bridge or diversion structure at each 
crossing.  The pipeline would be concealed in the existing girders under the west side of the 
bridge, and set on top of the diversion structure.  The pipeline would not be buried at these 
crossing locations.   

 Air vents and Carsonite posts would be installed approximately every 1,000 feet along the 
alignment; these features would be about 4 feet high, but would be colored to be visually 
unobtrusive from the roadway.   

 A tracer wire and a fiber optic conduit would also be buried with the pipeline.  The conduit would 
allow for installation of a telecommunications cable in the future without requiring excavation of 
the entire length of line. This fiber optic cable would allow PacifiCorp to remove the existing 
power line while providing communication capabilities to continue monitoring for security of the 
site. 

 Directional drilling would be applied to install the pipeline at crossings under Emery County 
Road #306, SR-31, and Bear Creek and the adjacent Bear Canyon Road.  The Emery County 
Road #306 crossings would be drilled at two locations: north and south of the Huntington River 
bridge (see Figure 1 in Attachment D of the POD).  The SR-31 crossings would also be applied in 
two locations: 1) approximately 500 feet south of the SR-31 and Emery County Road #306 
intersection (see Figure 1 in Attachment D of the POD), and 2) adjacent to the Huntington Power 
Plant diversion dam (see Figure 2  in Attachment D of the POD).  These road crossings are on 
private land.  The crossing under Bear Creek and Bear Canyon Road is on BLM-administered 
land (see Figure 3 in Attachment D of the POD).  Drill pits would be excavated on each side of a 
crossing and a vacuum trailer would ensure that drilling mud did not discharge into the adjacent 
waters.   

 No permanent roads would be constructed during project implementation. All construction 
activities would take place alongside and largely within the rights-of-way of existing roads. 

 A stormwater pollution prevention plan (SWPPP) and spill prevention and response plan (SPRP) 
would be prepared and implemented to ensure compliance with the Clean Water Act during 
construction.  Temporary erosion control measures could include sediment barriers such as silt 
fence or fiber rolls.  Permanent erosion control measures would include trench breakers and 
revegetation where suitable within the road rights-of-way. 
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 Construction is anticipated to take 2 to 3 months in the fall and winter of 2016-2017, depending 
on weather conditions and other factors.   

 A cultural resources discovery plan is included in the POD (Appendix D), and would be applied 
if cultural resources were discovered. 

 Timing stipulations would be applied where appropriate to avoid potential impacts to wildlife 
(see section 7.b.9 of the POD [Appendix D]).   

 A reclamation plan is included in the POD (Appendix D).  Seeding would occur in the fall after 
construction to increase the likelihood of success.  All disturbance areas would be monitored for 
noxious weeds annually, for a minimum of three growing seasons following completion of the 
project, or until desirable vegetation was established. If found, weeds would be treated as 
described in the reclamation plan. 

 The intercepted groundwater from the mine would be directed into the settling ponds at the 
Huntington Power Plant, and used or discharged in accordance with existing permits or policy.  

 After construction, PacifiCorp would maintain the right-of-way and allow the pipeline to operate 
continuously. The pipeline would be intended to be permanent; if the pipeline were 
decommissioned, it would be left in the ground to avoid further ground disturbance. 

2.3 No Action 
The no action alternative would be to deny the right-of-way application as proposed.  PacifiCorp 
would not be allowed to construct the pipeline across federally administered lands.  The Deer Creek 
Mine would remain open to continue pumping water until other suitable methods for management of 
intercepted groundwater were determined.  

2.4 Alternatives Considered but Not Analyzed in Detail  
Alternatives that were dismissed from further consideration include: 

1. Retain water in the mine for discharge at Deer Creek portals – MSHA and UDOGM 
will not allow water to be retained in the mine; therefore, this alternative is not feasible. 

2. Treat the water prior to discharge at the Rilda Canyon portals - Regardless of water 
quality, discharge of water at the Rilda Canyon portals is prohibited per UAC R317-2; 
therefore, this alternative is not feasible. 

3. Treat the water at the Rilda Canyon Portals and then pipe the water to Huntington 
Creek – This alternative would require additional surface disturbance to build new settling 
ponds on public lands, and would still require a pipeline to convey water to a permitted 
discharge location per UAC R317-2.  This alternative was dismissed due to the additional 
disturbance that would be required on public lands.  

4. Construct a pumping station at Rilda Canyon portals and pipe the water to Left Fork 
portals - A pumping station would be built at the Rilda Canyon 1st Right portals. A pipeline 
would be installed running from this pump station to the Left Fork portals. Water 
discharging at the 1st Right Rilda Canyon portals would be pumped back into the mine at 
the Left Fork portals, where it would gravity feed into the Deer Creek Mine workings. This 
alternative requires a pipeline and permanent pumping facilities, namely the pump station, 
power lines, and communication lines, to be constructed at the mine site on FS-administered 
land. These facilities would require permanent periodic maintenance. Risk associated with 
equipment failure and discharge of non-approved and potentially non-compliant water to 
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Rilda Canyon is considered to be moderate. This alternative was dismissed due to the 
additional disturbance that would be required on public lands.  

5. Construction of a water treatment facility at the Huntington Power Plant - A pipeline 
would still be required to convey intercepted groundwater to such facilities. This alternative 
would require additional disturbance at the Huntington Power Plan; this disturbance is not 
considered to be necessary as discharge can be properly managed using the existing settling 
ponds at the power plant. This alternative was dismissed because of the additional 
disturbance that is unnecessary for proper management of the water. 

 

6. Extension of the water pipeline to the Town of Huntington’s sewer treatment plant or 
next closest existing treatment plant – Similar to the alternative above, a pipeline would 
still be required to convey intercepted groundwater to such facilities.  The closest existing 
treatment plant is farther down the canyon than the power plant; installation of additional 
pipeline length would require additional disturbance.  This disturbance is not considered to 
be necessary as discharge can be properly managed using the existing settling ponds at the 
power plant. This alternative was dismissed because of the additional disturbance that is 
unnecessary for proper management of the water.  
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Chapter 3. Affected Environment 

3.1 Introduction and General Setting 
The affected environment was considered and analyzed by the BLM and FS as documented in the 
IDT checklists (see Appendix B).  Information and description of the affected environment contained 
in the BLM 2008 Price Field Office RMP and the Manti-La Sal 1986 LRMP are incorporated by 
reference in accordance with 40 CFR 1502.21 regulations. 

The IDT checklists indicate which resources of concern are either not present in the project area or 
would not be impacted to a degree that requires detailed analysis.  Resources which could potentially 
be impacted to a level requiring further analysis are described in chapter 3, and impacts on these 
resources are analyzed in chapter 4. 

3.1.1 General Description 
The project area is located about 10 miles west of Huntington in Emery County (see Map 1 in 
Appendix A). 

The project area is within the High Plateaus of Utah physiographic subdivision of the Colorado 
Plateau.  More specifically, the project area is located in Rilda and Huntington Canyons, on the east 
side of the Wasatch Plateau.  Elevation of the proposed project is between 6,500 and 7,800 feet above 
sea level.  A majority of the project area has been previously impacted by the existing roadways and 
utilities within these canyons. 

3.1.2 Resources Brought Forward for Analysis 
The scoping process indicated that the following resources could potentially be impacted by this 
proposed project, and require further analysis: 

3.1.2.1 Cultural Resources/Native American Religious Concerns/Values 
The area of potential effect (APE) is defined to be the footprint of the pipeline with a 300-foot-
diameter buffer around the pipeline centerline.  A total of ten sites are known to be located within the 
APE.  Of these sites, two were determined eligible for the National Historic Register in 1985; 
however, both were excavated in 1986 and reburied outside the road right-of-way, on Emery County 
property.  Two new sites were recorded in 2016; these are recommended as ineligible to the National 
Historic Register.  The remaining six sites were previously determined to be ineligible for listing to 
the National Historic Register. 

There is potential for discovery of or adverse impacts to cultural resources as a result of project 
implementation due to new excavation, although this potential is low due to the project overlap with 
existing disturbed rights-of-way.  Approximately 2.7 acres of proposed right-of-way would occur 
beyond the Emery County Road #306 right-of-way; this is about 12 percent of the total 21.8-acre 
project area.  In the event that a discovery occurred during construction, the discovery plan in the 
POD (Appendix D) would be applied.   

3.1.2.2 Designated Areas: National Trails and Backways 
The proposed project parallels a segment of the Huntington/Eccles Canyons Energy Loop National 
Scenic Byway.  The Byway is approximately 101 miles long and travels from Fairview through the 
Manti-La Sal National Forest southeast to Huntington via Huntington Canyon, and northeast to near 
Colton via Eccles Canyon.  Sights along the Byway highlight industrial development such as coal 
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mining operations, historic mining towns, and coal-fired power plants.  Of the 101 total miles of the 
Byway, the project parallels about 2.8 miles between 8 and 11 miles west of Huntington.  The 
relevant goals as stated in the Energy Loop Byway Corridor Management Plan Update (2011) are to 
“Advocate strategies and activities that protect the intrinsic character and natural resources along the 
Byway,” and, “Provide safe travel along the Byway for the visiting public and residents.”  Designated 
roadside interpretive sites do not occur within the project area.  

3.1.2.3 Recreation Resources 
The proposed action is located within an Extensive Recreation Management Area (ERMA), where 
significant recreation opportunities and problems are limited and explicit recreation management is 
not required.  Most recreation in the area is associated with the Byway and sites further up the canyon 
that are accessed by the highway.  Bear Creek Campground is adjacent to the highway, near the 
Huntington Power Plant. 

3.1.2.4 Soils Resources 
The soils within the project area have been generally described as alluvial bottomland.  These soils 
are “very deep (greater than 60 inches to bedrock),” and “well to somewhat poorly drained.”  Soil 
textures are primarily sandy loam or sandy clay loam.  Stones and boulders are scattered on the soil 
surface.  A majority of soils in the project area are within previously disturbed road rights-of-way 
(19.1 acres).  The remaining 2.7 acres (12 percent) of proposed right-of-way would occur outside of 
the existing road rights-of-way.  Vegetation is sparse along SR-31, and mainly consists of roadside 
weeds and grasses with limited sagebrush (Artemisia spp.) and juniper (Juniperus spp.).  Vegetation 
beyond the road right-of-way for Emery County Road #306 includes up to 2.7 acres of mature 
conifers, shrubs, and grasses. 

3.1.2.5 Visual Resources 
The project area is located within a VRM Class II area on BLM-administered land, where the 
objective is to retain the existing character of the landscape. Management activities may be seen but 
should not attract the attention of the casual observer.  Project activities would be visible to those 
travelling on the parallel segment of SR-31. On FS-administered lands adjacent to SR-31, the Visual 
Quality Objective (VQO) is Partial Retention of the characteristic landscape. The VQO in Rilda 
Canyon is Modification.   

3.1.2.6 Water Resources 
The proposed project is within the Huntington Creek watershed.  Huntington Creek is a perennial 
stream that drains a large area of the Wasatch Plateau.  It is one of three headwater tributaries to the 
San Rafael River.  Generally, headwater streams contribute substantial recharge to aquifer and 
groundwater systems, especially where confined canyons enter broad valleys or contact water-bearing 
geologic strata or quaternary valley fill aquifers.  A report by the Utah Geological Survey (2003) 
specifically discusses Huntington Creek and other headwater tributaries of the San Rafael River as 
major groundwater recharge contributors. 

The proposed pipeline alignment parallels Huntington Creek and the bottom of Rilda Canyon, which 
drains into Huntington Creek.  A majority of the project area is within the Miller Fork Canyon-
Huntington Creek 6th field Hydrologic Unit Code (HUC; 140600090105).  The last mile of the 
project is within the Huntington Lake-Huntington Creek 6th field HUC (140600090107).  The surface 
waters within the FS boundary are designated as Category 1 per UAC R317-2.  A permit cannot be 
obtained to discharge intercepted groundwater at Rilda Canyon portals because the water would 
discharge into Category 1 waters, where new point source discharges of wastewater are prohibited. 
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The project area is located at the upper boundary of Utah Department of Environmental Quality -
Division of Water Quality Watershed Assessment Unit Huntington Creek-2 (UT14060009-004), and 
the lower boundary of Huntington Creek-3 (UT14060009-003).  Huntington Creek-2, which includes 
Huntington Creek and its tributaries from Highway 10 to the FS boundary, and Huntington Creek-3, 
which includes Huntington Creek and its tributaries from the FS boundary to the headwaters, are 
currently impaired for dissolved oxygen, total dissolved solids (TDS), pH, and temperature (Division 
of Water Quality 2016); these conditions are likely due to the Seeley wildfire that occurred in 2012 
(Peterson 2016).  Stormwater flows from the project area would discharge into Huntington Creek-2 
and -3. 

PacifiCorp has collected and had a laboratory analyze the intercepted groundwater samples from 
areas within the mine that will gravity flow to the Rilda Canyon portals utilizing the EPA Priority 
Pollutant List, which consists of 129 priority pollutants (USDA FS 2016b). None of the pollutant 
parameters were detected. The intercepted groundwater in the mine is estimated to initially have a 
total iron concentration is 2-2.5 mg/L and an estimated TDS concentration of 500 mg/L. The elevated 
levels of iron in the groundwater is from the oxidation of the mineral pyrite in areas of the mine that 
contain pyrite mineralization within the coal seam. A gradual decrease in the concentration of iron is 
predicted to occur over the next 5 to 10 years as the surface area of exposed pyrite is consumed and 
available oxygen diminishes. The concentration of iron is the only elevated analyte in the mine’s 
groundwater that exceeds water quality standards for PacifiCorp’s Deer Creek Canyon discharge 
permit (UT0023604). The intercepted groundwater has an initial estimated flow rate of about 500-600 
gpm (USDA FS 2016b). The amount of flow is expected to decrease with time because there is no 
active recharge from perched aquifers (USDA FS 2016b). 

Per UAC R317-2-13, Beneficial Use Classifications identified for waters within Huntington Creek-2 
and -3 include:   

• 1C - Drinking Water 

• 2B - Secondary Contact Recreation 

• 3A - Cold Water Aquatic Life 

• 4 - Agricultural Uses 

Huntington Creek water is diverted below the project area for use by the Huntington Power Plant, 
agricultural irrigation, secondary municipal irrigation systems, and culinary use by communities in 
the valley below.   

Surface flows from the project area would drain east through Rilda Canyon into Huntington Creek.  A 
culinary water gathering system operated by the North Emery Water Users Special Service District 
sits approximately 1,500 feet east of and below the Rilda Canyon portals; this system utilizes the 
Rilda Canyon Upper and Lower developed springs, and is downgradient from the proposed project.  
The district provides culinary water to Lawrence, Huntington Canyon, Huntington Airport, and areas 
outside city limits in Northern Emery County.  A source protection plan is on file with the Utah 
Division of Drinking Water.  The Huntington Cleveland Irrigation Company holds water rights for 
Birch Spring, which is located just north of Highway 31.   

3.1.2.7 Wildlife Resources 
Various wildlife species of concern could occur within the project area or be impacted by the project.  
These species include FS sensitive species, FS management indicator species (MIS), migratory birds 
(including raptors), and big game.  A biological specialist report (USDA FS 2016a) and Biological 
Assessment/Biological Evaluation (BA/BE; Appendix E) were prepared to analyze and disclose 
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impacts to the relevant species of concern for the FS.  Please see those reports for more detail on the 
affected environmental and effects analysis.   

The following species were carried forward for detailed analysis: 

Bald eagle (Haliaeetus leucocephalus) – FS sensitive, migratory bird 

No bald eagles are known to nest on the Ferron-Price Ranger District.  Open habitats with available 
carrion could exist within the project area.  Bald eagles may fly over the area and roost or perch 
incidentally, mainly from November through March. 

Flammulated owl (Otus flammeolus) – FS sensitive, migratory bird  

Flammulated owls may nest in the mature forest at the bottom of Rilda Canyon, and could forage 
within the project area. 

Northern goshawk (Accipiter gentilis) – FS sensitive, migratory bird 

Goshawks may nest in the mature forest at the bottom of Rilda Canyon, and could forage within the 
project area. 

Peregrine falcon (Falco peregrinus anatum) – FS sensitive, migratory bird 

Potentially suitable cliff nesting habitat occurs in both Rilda and Huntington Canyons.  The project 
area includes riparian habitat, which may provide prey for foraging falcons. 

Spotted bat (Euderma maculatum) – FS sensitive 

Potential cliff roosting habitat occurs in both Rilda and Huntington Canyons.  Foraging may occur 
throughout the riparian area adjacent to the project area.   

Townsend’s big-eared bat (Corynorhinus townsendii pallescens) – FS sensitive 

Potential cavern roosting habitat is not known within the project area.  Foraging may occur 
throughout the riparian area adjacent to the project area. 

Mule deer (Odocoileus hemionus) – FS MIS 

The proposed project is wholly within Utah Division of Wildlife Resources (UDWR)-mapped crucial 
winter habitat. Trend counts conducted by the UDWR indicate that the mule deer population trend in 
Utah has been increasing (UDWR 2014).   

Rocky Mountain elk (Cervus elaphus) – FS MIS 

The proposed project is within UDWR-mapped crucial winter and summer habitats. Trend counts by 
the UDWR indicate that elk populations in the area are at or above the population objective (UDWR 
2015).  

Golden eagle (Aquila chrysaetos) – FS MIS, migratory bird 

Potentially suitable cliff nesting habitat occurs in both Rilda and Huntington Canyons.  Golden eagles 
may forage throughout the project area.  Results from annual surveys on the Forest indicate that 
golden eagle populations across the Manti-La Sal National Forest are stable and will continue to 
persist across the Forest (USDA FS 2016a).  
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Chapter 4. Environmental Impacts  

4.1 Introduction 
The potential consequences or effects of each alternative are discussed in this chapter.  Best 
management practices (BMPs) and design features are incorporated within the applicant’s proposed 
action, which would reduce or eliminate a majority of the potential environmental impacts. 

Direct effects are those caused by an action that occur at the same time and place.  Indirect effects are 
those that are reasonably foreseeable consequences of the action, but are later in time or further 
removed in distance from the direct effects.  Both types of effects are discussed in this section. 

Impacts to a resource can beneficial or adverse over the short- or long-term. 

Environmental impacts that could result from implementation of the proposed action or no action 
alternative are quantified where possible.  In absence of quantifiable data, the professional judgment 
of knowledgeable sources was used.  Impacts may be described using ranges of potential impacts or 
in qualitative terms, if appropriate.   

4.2 Direct and Indirect Impacts 

4.2.1 Proposed Action 
This section analyzes the impacts of the proposed action to those potentially impacted resources 
described in chapter 3 above. 

The proposed action would result in the disturbance of up to 7.0 acres of FS-administered land, 4.7 
acres of BLM-administered land, and 10.1 acres of private land (21.8 acres total; see Table 2-2), all 
parallel to existing roadways and largely within existing road rights-of-way.  The disturbance would 
include clearing a portion of the temporary right-of-way for work access and excavation of a trench to 
install the pipeline.  The trench would be from 3 to 7 feet wide and over 6 feet deep.  Temporary 
erosion control measures could include sediment barriers such as silt fence or fiber rolls.  Permanent 
erosion control measures would include trench breakers and revegetation where suitable within the 
road rights-of-way. 

Directional drilling would be applied at road crossings and Bear Creek to avoid impacts to the 
roadway surface and the stream channel.  The pipeline would be attached to existing structures at the 
Huntington Creek crossings; the proposed design avoids impacts within active stream channels.  No 
new roads are proposed as the project would be accessed by the existing adjacent roadways.  Manual 
on Uniform Traffic Control Devices (MUTCD)-approved warning signs would be placed along SR-
31, and traffic control would be applied when necessary.  Project activities are anticipated to occur for 
up to 3 months in the fall and winter of 2016-2017. 

4.2.1.1 Cultural Resources/Native American Religious Concerns/Values 
Ground-disturbing activities such as excavation can directly and irreversibly damage or destroy 
sensitive cultural resources.  A Class III inventory of the project area was completed in June of 2016.  
No eligible cultural sites were identified within the APE according to the inventory report prepared by 
EnviroWest (Billat 2016); however, due to the potential for subsurface discoveries during excavation, 
a cultural monitor would be on-site during excavation activities at identified locations.  A cultural 
resources discovery plan has been developed in case of unanticipated buried resources, and is 
included in the POD (Appendix D).  These measures would minimize the risk of adverse impacts to 
cultural resources.   
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Implementation of the project could also result in atmospheric, visual, and auditory disturbances that 
impact the cultural experience of the area.  Effects to the canyon would be temporary (up to 3 months 
during construction), and would not significantly exceed the existing levels of disturbance in the 
canyon.   

4.2.1.2 Designated Areas: National Trails and Backways 
The project would impact 2.8 miles of the total 101-mile Huntington/Eccles Canyons Energy Loop 
National Scenic Byway (about 3 percent).  Implementation of the project would meet the stated goal 
of the Byway to “advocate strategies and activities that protect the intrinsic character and natural 
resources along the Byway.”  Impacts to the intrinsic character of the Byway are disclosed in the 
Visual Resources section of this chapter.  Impacts to natural resources are disclosed throughout this 
chapter (Cultural Resources, Soil Resources, Water Resources, and Wildlife Resources).  The project 
includes traffic control to reduce safety risks to the travelling public; therefore the project would also 
meet the stated goal to “provide safe travel along the Byway for the visiting public and residents.” 

4.2.1.3 Recreation Resources 
Implementation of the project would cause temporary disturbance and possible delays to recreational 
users on the Huntington/Eccles Canyons Energy Loop National Scenic Byway and adjacent 
recreation areas; however, it is anticipated that traffic flow would be maintained during construction, 
and delays would be limited.  Bear Creek Campground is directly across the highway from the 
proposed project; noise associated with project activities could disturb campers during construction.  
Any impacts would be temporary, as project activities are only expected to occur for up to 3 months 
in the fall and winter.  Recreation would not be adversely impacted in the long-term by 
implementation of the proposed action. 

4.2.1.4 Soil Resources 
The proposed project would include excavation of less than 5.6 miles of linear trench, with associated 
ground disturbance of up to 21.8 acres.  Approximately 19.1 of these acres (88 percent) are within 
existing disturbed rights-of-way.  Direct impacts to soil would include exposure due to vegetation 
removal on 2.7 undisturbed acres, mixing of soil horizons, loss of topsoil productivity, soil 
compaction, and increased susceptibility to erosion.  The magnitude of impacts would be reduced 
when considering the existing impacts from the road rights-of-way.  Where compatible with the 
overlapping road rights-of-way, disturbed areas would be reclaimed according to the reclamation plan 
in the POD (Appendix D).  Impacts to soil resources on the reclaimed areas would be short-term 
(during construction and up to 5 years after), and would diminish as reclamation was achieved. 

Implementation of the reclamation plan would reduce soil erosion, control runoff, and prevent 
pollution.  A stormwater pollution prevention plan (SWPPP) would be prepared prior to construction, 
and would describe measures to minimize erosion and prevent soils from leaving the site during 
construction activities.  The measures outlined in these plans would stabilize disturbed areas during 
and after construction. 

4.2.1.5 Visual Resources 
Implementation of the proposed project would create a visual contrast that would attract attention 
along SR-31; however, the bold vertical lines of the canyon walls would still dominate the view.  As 
reseeded and replanted vegetation established and matured, visual contrast of the disturbed right-of-
way would decrease.  The level of change to the landscape would be low; the proposed changes 
would repeat the basic elements found in the predominant natural and manmade features.  Detailed 
analysis of the visual impacts is included in Appendix F.  The project would meet BLM Class II 
objectives to retain the existing character of the landscape.  The VQO of Partial Retention would not 
be met temporarily along SR-31 on FS-administered lands during construction activities; however, 
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upon successful reclamation, the VQO would be met.  The VQO of Modification in Rilda Canyon 
would be met through implementation of the proposed action. 

4.2.1.6 Water Resources 
Implementation of the proposed action would impact surface water flows, and would potentially 
increase sedimentation or pollution of surface waters.  Approximately 21.8 acres would be disturbed 
by implementation of the proposed action; 19.1 of these acres (88 percent) are within existing 
disturbed rights-of-way. This disturbance could lead to increased erosion and sedimentation of the 
disturbed soils into Huntington Creek.   

To reduce or prevent adverse impacts to water quality, a stormwater pollution prevention plan 
(SWPPP) and spill prevention and response plan (SPRP) would be prepared prior to initiation of 
ground disturbance.  These plans would detail the best management practices and site-specific 
measures to prevent sediment and other pollutants from discharging into the creek during 
construction.  Implementation of the SWPPP and SPRP would reduce sedimentation and the risk of 
pollution to surface waters during construction.  For a list of the BMPs that would be implemented, 
refer to the POD (Appendix D) and the Hydrology Report (USDA FS 2016b). 

The pipeline would be buried above the water level of the adjacent groundwater system that feeds the 
North Emery Water Users Special Service District’s spring collection system; therefore, 
implementation of the project would not impact the quality or quantity of water present in the 
groundwater system that sustains the springs.  It is also unlikely that implementation of the project 
would affect Birch Spring’s water quality or quantity because the spring is topographically above the 
proposed disturbance (Peterson 2016). 

If implemented, the intercepted groundwater piped from the Rilda Canyon portals would mix with 
diverted water from Huntington Creek in the settling pond, and then be used in the plant operations. 
The water management and discharge would be regulated by PacifiCorp’s existing UPDES permits. 

Implementation of the proposed action would not adversely affect water quality in the long-term, nor 
contribute to the existing water quality impairments defined by the Utah Department of 
Environmental Quality (UDEQ; USDA FS 2016b).   

4.2.1.7 Wildlife Resources 
The information in this section is summarized from the Biological Specialist Report (USDA FS 
2016a).  Please see that report for more detail on the effects analysis. 

Up to 21.8 acres of potentially suitable habitat for wildlife species could be disturbed by 
implementation of the proposed project; however, actual impacts would likely be much less because a 
majority (19.1 acres; 88 percent) of the proposed right-of-way overlaps with existing roadway 
disturbance, which is mostly early seral species adjacent to a busy road, and does not provide habitat 
value.  Habitat effectiveness in the area is likely decreased due to the existing roads and associated 
disturbance.  Disturbance to wildlife due to noise or the presence of equipment and personnel could 
occur, but is unlikely as most animals would be habituated to some level of disturbance from the 
existing road.  Potential disturbance from construction would be short-term (up to 3 months), and 
most animals would avoid areas where project activities were occurring.  Temporary displacement 
would be short-term and during construction (up to 3 months).  Disturbance to nesting migratory 
birds is unlikely as all young should be fledged and highly mobile by the time project activities begin 
in the fall. 

Implementation of the proposed action may impact individuals or habitat of the FS-sensitive species 
analyzed in this document, but would not likely contribute to a trend toward federal listing or cause a 
loss of persistence to these populations or species. 
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Habitat effectiveness would be decreased for all species analyzed, but only slightly when considering 
the existing disturbance and habitat modification.   

Mule deer and Rocky Mountain elk 

The UDWR has delineated crucial winter mule deer habitat and crucial winter and summer elk habitat 
within the project area.  Up to 2.7 acres of vegetation may be removed directly adjacent to the 
roadway; however, the linear nature of the project would result in similar edge habitat, which would 
continue to provide foraging opportunities for big game and result in minimal loss of cover.  Project 
activities would occur in the fall and winter of 2016, after calving season; therefore, crucial elk 
summer habitat use would not be impacted.  Project activities may extend into December, when 
crucial winter habitats are used by both deer and elk.  Deer and elk may be temporarily displaced by 
disturbance associated with the proposed action, but would be expected to return to the area shortly 
after implementation.  Habitat effectiveness would be decreased, but only slightly when considering 
the existing disturbance and habitat modification.  The proposed project would not impact mule deer 
or elk population trends across the Forest. 

4.2.2 No Action 
The no action alternative would be to deny the application as proposed.  The mine would remain open 
to allow for continued pumping of intercepted groundwater.  The mine would not proceed with final 
closure and reclamation activities until proper water management methods were determined. Because 
no new ground disturbance would be authorized, no effects would be expected to the Cultural 
Resources/Native American Religious Concerns/Values, Designated Areas: National Trails and 
Backways, Recreation Resources, Soil Resources, Visual Resources, Water Resources, or Wildlife 
Resources. 

4.3 Cumulative Impacts 

4.3.1 Introduction 
Based on the anticipated permanent assignment of a Title V right-of-way grant for the proposed 
pipeline, the timeframe for the cumulative effects is permanent. 

The purpose of the cumulative effects section is to describe the interaction among the effects of the 
proposed action and relevant past, present, and reasonably foreseeable actions. This interaction may 
be: 

• Additive: the effects of the actions add together to make up the cumulative effect. 

• Countervailing: the effects of some actions balance or mitigate the effects of other actions. 

• Synergistic: the effects of the actions together is greater than the sum of their individual 
effects. 

4.3.2 Past, Present, and Reasonably Foreseeable Actions 
The proposed project is within active grazing allotments.  Previous actions include construction of 
paved roadways, culinary water lines, oil and gas development, telecommunication lines, and power 
lines that run parallel within the canyons.  Emery Telcom will be installing a fiber optic cable along a 
portion of SR-31 on BLM-administered land and private land in the fall of 2016.  This project was 
approved under DOI-BLM-UT-G020-2016-0015-CX. 
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Operation of the Huntington Power Plant, the Rhino Mine, and the Deer Creek Mine have also 
impacted the area.  There will be reclamation activities associated with the final closure of the Rilda 
Portals if the proposed project is completed.  

4.3.3 Cumulative Impacts 

4.3.3.1 Cultural Resources/Native American Religious Concerns/Values 
Impacts to cultural resources from construction activities are not necessarily additive across a 
landscape because the sites are typically discrete; therefore, the cumulative impact area for cultural 
resources is the 205-acre APE.  Previous development of the existing roadways and utilities has 
resulted in considerable surface disturbance within the cumulative impact area.  Impacts to cultural 
resources have been minimized by avoiding or mitigating adverse impacts based on field surveys 
prior to surface-disturbing actions.  Future impacts to buried cultural resources in the cumulative 
impact area are possible, but unlikely due to the minimal amount of available space for additional 
utilities. 

Proposed Action 

Impacts to the cultural experience would be temporarily additive (up to 3 months during construction) 
when considering the existing disturbance in the canyon.  It is not expected that these impacts would 
result in cumulative changes to the relevant and important values within the canyon. 

No Action 

There would be no cumulative effects to cultural resources or values under the no action alternative 
because there would be no direct or indirect impacts to cultural resources or values. 

4.3.3.2 Designated Areas: National Trails and Backways 
The cumulative impact area is the Huntington/Eccles Canyons Scenic Byway.   

Proposed Action  

Based on the analysis of relevant resource values disclosed in this EA, direct or indirect impacts to 
the values of the area would be temporary, and not cumulative. 

No Action  

There would be no cumulative effects to the Byway under the no action alternative, because there 
would be no direct or indirect impacts. 

4.3.3.3 Recreation Resources 
The cumulative impact area for recreation resources is the Huntington/Eccles Canyons Scenic Byway 
and adjacent Bear Creek Campground.   

Proposed Action  

Based on the impact analysis for Designated Areas: National Trails and Backways, direct or indirect 
impacts to the recreation values of the area would be temporary, and not cumulative. 

No Action  

There would be no cumulative effects to recreation the no action alternative, because there would be 
no direct or indirect impacts to recreation. 
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4.3.3.4 Soil Resources  
The cumulative impact area for soil resources is the 77,185-acre 6th field watersheds (Miller Fork 
Canyon-Huntington Creek [140600090105] and Huntington Lake-Huntington Creek 
[140600090107]) that contain the project area (see Map 4 in Appendix A).  

Proposed Action 

Cumulative effects are unlikely to spread beyond the topographical boundaries of the watersheds.  
The majority of impacts to soils in the area are due to surface disturbing activities associated with 
agriculture and energy development.  Disturbance from implementation of the proposed action could 
add cumulatively to soil impacts, such as erosion, within the larger area; however, implementation of 
the design features would decrease the magnitude of potential effects during construction.  Impacts to 
the soil resources would be temporarily additive (during construction and up to 5 years after), but 
would reduce as reclamation was completed.  It is not expected that these impacts would result in 
cumulative long-term impacts to soil resources within the watershed. 

No Action  

There would be no cumulative effects to soils under the no action alternative, because there would be 
no direct or indirect impacts to soils. 

4.3.3.5 Visual Resources 
The cumulative impact area includes Huntington Canyon from the power plant to the junction with 
Emery County Road #306, and Rilda Canyon up to the mine.  Visual impacts within these areas of the 
canyons include the Huntington Power Plant, roadways, utilities, and mining developments.   

Proposed Action  

Visual impacts along the existing features would be additive for those travelling the highway and 
county road.  However, cumulative impacts would be temporary, and would reduce as the proposed 
reclamation efforts were applied. 

No Action  

There would be no cumulative effects to visuals under the no action alternative, because there would 
be no direct or indirect impacts to visuals. 

4.3.3.6 Water Resources 
The cumulative impact area for water resources is the 77,185-acre 6th field watersheds (Miller Fork 
Canyon-Huntington Creek [140600090105] and Huntington Lake-Huntington Creek 
[140600090107]) that contain the project area. Cumulative effects are unlikely to spread beyond the 
topographical boundaries of the watersheds. The majority of impacts to water resources in the area 
are due to surface disturbance, sedimentation, and potential spills.  

Proposed Action  

Disturbance from implementation of the proposed project could add cumulatively to impacts within 
the watersheds; however, implementation of the design features would decrease the magnitude of 
potential effects during construction.  Under the proposed action, less than three-hundredths of a 
percent (0.028 %) of the cumulative impact area would be temporarily disturbed.  Implementation of 
the reclamation plan would reduce erosion, control runoff, and prevent pollution.  Cumulative 
impacts would be temporary, and would reduce as the proposed reclamation efforts were applied.  
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No Action  

There would be no cumulative effects to water resources under the no action alternative, because 
there would be no direct or indirect impacts to water resources.  

4.3.3.7 Wildlife Resources 
The cumulative impact analyses for FS sensitive species were disclosed in the BE (Appendix E).  
That report determined that, “Due to the magnitude of existing disturbance, implementation of the 
proposed action would not result in cumulative adverse impacts to sensitive species.”  There would be 
no cumulative effects to sensitive species under the no action alternative, because there would be no 
direct or indirect impacts to sensitive species. 

The cumulative impact analyses for management indicator species, migratory birds, and big game 
were disclosed in the biological specialist report prepared for this project (USDA FS 2016a).  The 
report determined that habitat effectiveness would not noticeably decrease for any analyzed species 
when considering the existing disturbance within the cumulative impact area, and that the proposed 
project would not impact population trends across the Forest for any of the analyzed management 
indicator species (MIS; golden eagle, northern goshawk, mule deer, or elk).  There would be no 
cumulative effects to management indicator species, migratory birds, and big game under the no 
action alternative, because there would be no direct or indirect impacts.  Cumulative effects for the 
big game species are repeated here.  

Mule deer and Rocky Mountain elk 

The cumulative impact area for mule deer includes all mapped crucial winter habitat within the 
impacted watersheds; the cumulative impact area encompasses an area of 48,806 acres (see Map 5 in 
Appendix A). The cumulative impact area for elk includes all mapped crucial winter and summer 
habitat within the impacted watersheds; the cumulative impact area encompasses an area of 62,003 
acres (see Map 6 in Appendix A). 

Proposed Action  

Big game habitat within the cumulative impact area has been impacted by oil and gas development, 
competitive livestock grazing, and recreational use.  Possible effects of these actions include 
displacement into less suitable habitats, behavioral disruption and stress due to construction noise and 
activity, and modification of forage and water resources. Disturbance to big game could occur as a 
result of project activities, but is unlikely as the animals may avoid areas where project disturbance is 
occurring, and abundant isolated habitat is accessible within the cumulative impact area.  Habitat 
effectiveness would not noticeably decrease when considering the existing disturbance within the 
cumulative impact area.  Mule deer and Rocky Mountain elk would not be adversely affected by 
implementation of the proposed action. 

No Action  

There would be no cumulative effects to big game under the no action alternative, because there 
would be no direct or indirect impacts to big game.  
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Chapter 5. Persons, Groups, and Agencies Consulted 

5.1 Persons, Agencies, and Organizations Consulted 
Consultation efforts are summarized in the table below: 

Name 
Purpose or Authorities for 
Consultation or 
Coordination 

Findings and Conclusions 

Tribal consultation As required by the American 
Indian Religious Freedom Act 
of 1978 (42 U.S.C. 1531) 

All tribes affiliated with lands 
in the proposed project area 
were consulted with by the 
BLM in a letter sent on June 
17, 2016.  

Utah State Historic 
Preservation Office (SHPO) 

Consultation for undertakings, 
as required by the National 
Historic Preservation Act 
(NHPA) (16 USC 470)  
36 CFR 800.4(d)(1) 
Or 
Consulted on as required by 
the National Historic 
Preservation Act of 1966 (as 
amended) (16 U.S.C. 470) 

To be completed. 

 

A 30-day comment period was initiated on June 14, 2016, with a mailing to government entities, 
elected officials, and known interested parties.  Over 855 comments were received; however, most of 
these were considered outside the scope of the proposed project.  Responses to the scoping comments 
received are included in Appendix C. 

Notice to potentially affected rights-of-way holders and the grazing permittee were sent on June 25, 
2016.  They were given 30 days to send their concerns or written recommendations as to how the 
proposed use affects the integrity of, or their ability to operate, their facilities. No responses were 
received. 

5.2 List of Preparers 
Responsibility Name Affiliation 
Team Lead Connie Leschin BLM 
Team Lead Jeff Salow FS 
Environmental Coordinator Jake Palma BLM 
NEPA Planner Dana Truman FS 
Document preparation Jenna Jorgensen Jones and DeMille Engineering 

Additional BLM and FS staff members who determined the affected resources for this document are 
listed in Appendix B. 

  



24 
 

Chapter 6. References 

Billat, S. 2016. A Cultural Resource Inventory of the Proposed Rilda Canyon to Huntington Power 
Plant Project, Emery County, Utah. EnviroWest Cultural Resource Report 16-01. July 25. 

Division of Water Quality. 2016. Utah’s Draft 2016 Integrated Report.  Salt Lake City, Utah. Utah 
Department of Environmental Quality. 

Emery County. 2012. Emery County General Plan, 2012 Revision. 

Energy Loop Scenic Byway Steering Committee. 2011. Energy Loop Scenic Byway Corridor 
Management Plan Update. 

Peterson, E. C. 2016. Letter Report of Hydrologic Conditions along PacifiCorp’s proposed Deer 
Creek Pipeline.  Peterson Hydrologic.  July 11. 

Utah Geological Survey. 2003. Energy, Mineral, and Ground-Water Resources of Carbon and Emery 
Counties, Utah. B-132. 

UDWR. 2014. Utah Mule Deer Statewide Management Plan.  Utah Division of Wildlife Resources, 
Department of Natural Resources. December 1, 2014. 

UDWR. 2015. Utah Statewide Elk Management Plan.  Utah Division of Wildlife Resources, 
Department of Natural Resources. December 2, 2015. 

USDA Forest Service. 1986. Manti-La Sal National Forest Land and Resource Management Plan. 

_____. 2016a. Biological Resources Report.  Prepared by Jenna Jorgensen. September 16. 

_____. 2016b. Hydrology Report.  Prepared by Jeff Salow. September 16. 

USDOI Bureau of Land Management. 2008. Price Field Office Resource Management Plan. 

  



25 
 

Chapter 7. Acronyms and Abbreviations 

Acronyms/Abbreviations Meaning 

APE Area of Potential Effect 

BA Biological Assessment 

BE Biological Evaluation 

BLM Bureau of Land Management 

BMP Best Management Practice 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

EA Environmental Assessment 

FLPMA Federal Land Policy and Management Act 

FS Forest Service 

HUC Hydrologic Unit Code 

IDT Interdisciplinary Team 

LRMP Land and Resource Management Plan 

MIS Management Indicator Species 

MSHA Mine Safety and Health Administration 

NEPA National Environmental Policy Act 

NHPA National Historic Preservation Act 

POD Plan of Development 

RMP Resource Management Plan 

ROW Right-of-way 

SHPO State Historic Preservation Office 

SPRP Spill Prevention and Response Plan 

SR State Route 

SWPPP Stormwater Pollution Prevention Plan 

UDEQ Utah Department of Environmental Quality 

UDOGM Utah Division of Oil, Gas and Mining 

USC United States Code 

VQO Visual Quality Objective 
 



26 
 

Appendix A. Maps 
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Appendix B. Interdisciplinary Team Checklists 

BLM IDT Checklist 

Determination of Staff: (Choose one of the following abbreviated options for the left column) 

NP = not present in the area impacted by the proposed or alternative actions  

NI = present, but not affected to a degree that detailed analysis is required  

PI = present with potential for relevant impact that need to be analyzed in detail in the EA 

Determination Resource/Issue Rationale for Determination Signature Date 

Resources and Issues Considered (Includes Supplemental Authorities Appendix 1 H-1790-1) 

NI 
Air Quality & 
Greenhouse Gas 
Emissions 

Emissions from earth-moving equipment, vehicle 
traffic, drilling and completion activities, 
separators, oil storage tanks, dehydration units, 
and daily tailpipe and fugitive dust emissions 
could adversely affect air quality. 
No standards have been set by the EPA or other 
regulatory agencies for greenhouse gases.  In 
addition, the assessment of greenhouse gas 
emissions and climate change is still in its earliest 
stages of formulation.  Global scientific models 
are inconsistent, and regional or local scientific 
models are lacking so that it is not technically 
feasible to determine the net impacts to climate 
due to greenhouse gas emissions.  It is anticipated 
that greenhouse gas emissions associated with 
this action and its alternative(s) would be 
negligible. 

Jeffrey Brower 5/13/16 

NP BLM natural areas 
There are no BLM Natural Areas within the 
proposed project area as per GIS and RMP 
review. 

Matt Blocker 5/12/16 
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Determination Resource/Issue Rationale for Determination Signature Date 

PI Cultural Resources 

The proposed Area of Potential Affect for the 
Deer Creek Mine pipeline project is defined by 
any proposed surface disturbing activities with a 
buffer of 150 feet from the edge of surface 
disturbance pending topographic features. This 
project is multijurisdictional. According to the 
MOU between the BLM and FS, the BLM is 
responsible for Section 106 for all administered 
properties, excluding FS-administered land. A 
total of seven archaeological sites are located 
within the project and extended buffer area. Of 
these sites, two are reported as eligible for the 
National Register (NR) (42EM2095 & 
42EM2109); however, both were excavated in 
the 1980s and are located on Emery County 
property; their current eligibility status is 
unknown. Two sites are located on BLM-
administered property (42EM3841 & 
42EM1101) and are reported as not being eligible 
for inclusion for the NR. One site is located on 
private property (42EM1330) and is reported as 
not being eligible for inclusion on the NR.  One 
site (42EM2667) is located on Emery County 
property and is reported as not eligible for the 
NR. One site is located on FS-administered 
property (42EM3115) and is reported as not 
being eligible for the NR. Pursuant to 36 CFR 
800, additional inventory will be required for any 
new surface disturbing activities where previous 
inventory did not occur.   

Amber Koski  5/16/16 

PI 
Cultural:  
Native American 
Religious Concerns 

There is a potential to impact cultural resources 
significant to Tribes. It is recommended that 
Tribal consultation occur for this project.  

Amber Koski  5/16/16 

NP 

Designated Areas:  
Areas of Critical 
Environmental 
Concern 

After review of our current RMP and GIS, there 
are no ACECs located within the proposed area. 

Josh Winkler 5/11/16 

PI 
Designated Areas:  
National Trails and 
Backways 

The Huntington/Eccles Canyons Energy Loop 
National Scenic Byway is located within the 
proposed action.  Management directives may be 
found under the current RMP page #146 (TRA-
18 - Manage the small portion of this byway in 
the PFO in accordance with the USFS Byway 
Management Plan).  The road construction may 
affect visitor’s experience while accessing this 
Byway. 

Josh Winkler 5/11/16 

NP 
Designated Areas:  
Wild and Scenic 
Rivers  

There are no designated Wild and Scenic Rivers 
within the proposed project area as per GIS and 
RMP review. 

Matt Blocker 5/12/16 
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Determination Resource/Issue Rationale for Determination Signature Date 

NP 
Designated Areas: 
Wilderness Study 
Areas 

There are no BLM WSAs within the proposed 
project area as per GIS and RMP review. 

Matt Blocker 5/12/16 

NI Environmental Justice 

No minority or economically disadvantaged 
communities or populations would be 
disproportionately adversely affected by the 
proposed action or alternatives. 

Jacob Palma 5/12/16 

NI Farmlands 
(prime/unique) 

No prime or unique farmlands as identified by 
the NRCS, based on soil survey data for the 
county, are located in the project area. 

Jeffrey Brower 5/13/16 

NI Fuels/Fire 
Management 

No fuel management activities are planned for 
the project area.  The proposed project would not 
conflict with fire management activities. 

Josh Relph 5/13/16 

NI Geology / Minerals / 
Energy Production 

This ROW crosses through known fluid and solid 
(coal) mineral resource areas; however, the 
designated route for this ROW will have 
negligible potential impact on any fluid or solid 
mineral development. The ROW corridor passes 
through four separate existing federal coal leases 
and three separate existing federal oil and gas 
leases.  All four of these coal leases have been 
mined out and are in the process of being 
relinquished. Therefore, no reduction in mining 
(or change of any kind) due to the installation of 
new water pipeline would be required. Also, 
because of the very narrow corridor proposed for 
the pipeline, any potential impact to oil and/or 
gas development within existing leases (or future 
leases) can be avoided. There is a natural gas 
pipeline within a portion of the proposed ROW 
(roughly the lower 1.5 miles); however, there will 
be no impact to the pipeline due to proximity 
mitigation. In any case, this buried water line 
ROW corridor is non-exclusive and does not 
preclude either solid or fluid mineral 
development. 

Michael Glasson 5/13/16 

NI Lands/Access 

A review of LR2000 and the Master Title Plats 
showed that the proposed action is compatible 
with the existing land use and authorized ROWs.  
There are no conflicts with other land use 
authorizations.  The potentially affected ROW 
holders were notified and none commented on 
the proposed project. 

Connie Leschin 5/12/16 

NP 
Lands with 
Wilderness 
Characteristics 

There are no lands with wilderness characteristics 
within the proposed project area as per GIS and 
RMP review. 

Matt Blocker 5/12/16 
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Determination Resource/Issue Rationale for Determination Signature Date 

NI Livestock Grazing  

The project area goes through the West 
Huntington Grazing Allotment.  The project area 
is also within a main livestock trailing corridor.  
By avoiding working on this project during 
trailing times (June & October), impacts to 
livestock trailing will be avoided.  Since the 
project is taking place within UDOT’s ROW, 
impacts to livestock grazing in the West 
Huntington Allotment will be negligible.   

Stephanie Bauer  5/12/16 

NP Paleontology 
Surface disturbance will be in fill, alluvium, or 
geologic formation with very low potential to 
have vertebrate fossils. 

Michael Leschin 5/12/16 

NP 
Vegetation:  
BLM Sensitive 

After review of the BLM sensitive plant species 
for the proposed project area, there is no potential 
habitat or known BLM sensitive plant species 
populations within the project area. 

Karl Ivory 5/4/16 

NI 
Vegetation:  
Invasive Species / 
Noxious Weeds 

The project area is within UDOT’s ROW.  
Annual weed treatments within the ROW are the 
responsibility of the ROW holder.  Surface 
disturbance can introduce/spread invasive 
species/noxious weeds.  By following BMPs and 
power washing vehicles and equipment at a 
commercial facility to remove mud and debris 
prior to surface disturbance, the possibility of 
introducing or spreading invasive 
species/noxious weeds will be lessened.  

Stephanie Bauer 5/12/16 

NP 

Vegetation:  
Threatened, 
Endangered, 
Proposed, or 
Candidate 

After review of the TES plant species for the 
proposed project area, there is no potential 
habitat or known TES plant species populations 
within the project area. 

Karl Ivory 5/4/16 

NI 

Vegetation:  
Vegetation Excluding 
USFW Designated 
Species and BLM 
Sensitive Species 

The proposed project is limited to previously 
disturbed areas along the highway right-of-way.  
Minimal disturbance would occur to the existing 
vegetation. 

Karl Ivory 5/4/16 

NP 
Vegetation:  
Wetland/Riparian 

After review of the BLM wetland/riparian 
database, it was determined that no 
wetland/riparian areas would be affected by the 
proposed project. 

Karl Ivory 5/4/16 

NP Vegetation: 
Woodlands/Forestry 

 There are no merchantable woodland or forestry 
products within the project area. 

Stephanie Bauer 5/12/16 

NI Rangeland Health 
Standards 

The proposed project would have a minimal 
effect on ecological processes on BLM lands 
within the project area.  Rangeland Health 
Standards would not be affected. 

Karl Ivory  5/4/16 
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Determination Resource/Issue Rationale for Determination Signature Date 

PI Recreation 

The proposed action is located within an 
Extensive Recreation Management Area 
(ERMA), which is an area where significant 
recreation opportunities and problems are limited 
and explicit recreation management is not 
required. Minimal management actions related to 
the BLM's stewardship responsibilities are 
adequate in these areas.  Road construction and 
the expected delays associated with the 
construction and temporary road closures would 
affect recreation use along the Huntington/Eccles 
Canyons Energy Loop National Scenic Byway 
and adjacent recreation areas. 

Josh Winkler 5/11/16 

NI Socio-Economics 

No impact to the social or economic status of the 
county or nearby communities would occur from 
this project due to its small size in relation to 
ongoing development throughout the PFO.   

Jacob Palma 5/12/16 

PI Soils 

The proposed project will include a long linear 
trench. A small amount of mixing of horizons 
will occur. Due to the nature of the canyon slope 
and the linear project, increased erosion could 
occur.  

Jeffrey Brower 5/13/16 

PI Visual Resources 

The project area is located within a VRM Class II 
area where the objective is to retain the existing 
character of the landscape. Management 
activities may be seen but should not attract the 
attention of the casual observer.  Visual contrast 
ratings are needed to determine impacts from key 
observation points along the proposed area. 

Josh Winkler 5/11/16 

NI 
Wastes 
(hazardous/solid) 

No chemicals subject to reporting under SARA 
Title III will be used, produced, stored, 
transported, or disposed of annually in 
association with the project.  Furthermore, no 
extremely hazardous substances, as defined in 40 
CFR 355, in threshold planning quantities, will 
be used, produced, stored, transported, or 
disposed of in association with the project. 
Trash would be confined in a covered container 
and disposed of in an approved landfill.  No 
burning of any waste will occur due to this 
project.  Human waste will be disposed of in an 
appropriate manner in an approved sewage 
treatment center. 

Jeffrey Brower 6/13/16 

NI Water:  Floodplains The project as proposed will cross Huntington 
Creek and be attached to existing structures.  

Jeffrey Brower 6/13/16 

NI Water:  Groundwater 
Quality 

The proposed project as received will not be deep 
enough to intercept groundwater except at stream 
crossings and parts of the alluvial aquifer. No 
measurable impacts are expected to groundwater. 

Jeffrey Brower 6/13/16 
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Determination Resource/Issue Rationale for Determination Signature Date 

PI 
Water:  Hydrologic 
Conditions 
(Stormwater) 

See comments in soils. Jeffrey Brower 6/13/16 

PI Water: Surface Water 
Quality 

Increased soil erosion is a possibility affecting 
the quality of water in the stream. This will be a 
temporary impact. All refueling and lubing of 
equipment will be performed at least 100 feet 
from the center of the stream and in a confined 
fuel station. A spill prevention and response plan 
will be included in the NEPA document and kept 
on-site at all times. 

Jeffrey Brower 6/13/16 

NP Wild Horse / Burro The Proposed Project is not within a Wild Horse 
or Burro Herd Management Area. 

Mike Tweddell 5/12/16 

NI Wildlife: BLM 
Sensitive 

The proposed action is located adjacent to 
Huntington Creek which has been identified as 
containing two (2) BLM sensitive fish species 
(Flannelmouth Sucker and Bluehead Sucker). 
Construction of the pipeline will occur on the 
opposite side of the road from the creek and 
therefore should not have any impacts to these 
species. 

Jared Reese 5/13/16 

NP 
Wildlife:  Migratory 
Birds (including 
raptors) 

Per GIS review, there were no known areas of   
high value breeding habitat within BLM lands 
associated with the project. 

Jared Reese 5/13/16 

PI Wildlife: Non-
USFWS Designated 

The project is located within crucial winter 
habitat for both Mule Deer and Elk. Seasonal 
restrictions should be applied to ensure impacts 
to these species are reduced during this important 
time. 

Jared Reese 5/13/16 

NP 

Wildlife: Threatened, 
Endangered, 
Proposed or 
Candidate 

Per GIS review, there are no known populations 
or critical habitat identified for any T&E species 
on BLM lands. 

Jared Reese 5/13/16 

 
Final Review: 

Reviewer Title Signature Date Comments 

Environmental 
Coordinator 

   

Authorized Officer    
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FS IDT Checklist 

Determination of Staff: (Choose one of the following abbreviated options for the left column) 

NP = not present in the area impacted by the proposed or alternative actions  

NI = present, but not affected to a degree that detailed analysis is required  

PI = present with potential for relevant impact that need to be analyzed in detail in the EA 

Determination Resource/Issue Rationale for Determination Signature Date 

Resources and Issues Considered 

NI 

Air Quality & 
Greenhouse Gas 
Emissions/Climate 
change 

Although there will be some emissions from 
equipment used to construct the pipeline, no 
additional emissions will occur through the life of 
the pipeline. Greenhouse gas emissions should be 
negligible when compared worldwide. 

Greg T. 
Montgomery 

7/5/2016 

NP Cultural Resources No sites of any kind exist in the APE and there 
are no Tribal concerns 

Charmaine 
Thompson 

7/6/2016 

NP 
Cultural: Native 
American Religious 
Concerns 

No tribal concerns 
Charmaine 
Thompson 

7/6/2016 

NP 

Designated Areas: 
Research Natural 
Areas, etc, existing or 
proposed 

Not present in project area Bill Broadbear 7/7/2016 

NI 
Designated Areas: 
National Scenic 
Byways 

Scenic Byway not affected along road ROW. 
Utah Highway 31 is designated as a National 
Scenic Byway.  Approximately 0.15 mile of the 
pipeline route is located on National Forest 
System lands adjacent to the Scenic Byway.  
Once pipeline installation is completed, efforts 
should be made to return disturbed areas to pre-
construction conditions. 

Daniel Luke 7/6/2016 

NP 
Designated Areas: 
Wild and Scenic 
Rivers  

No present in project area Bill Broadbear 7/7/2016 

NP 
Designated Areas: 
Wilderness  

Not present in project area Daniel Luke 7/6/2016 

NI Fuels/Fire 
Management 

Must use spark arresters when removing 
vegetation. Must disperse/discard all combustible 
fuel piles upon completion of pipeline. 

Brandon 
Hoffman 

7/5/2016 

NI Geology / Minerals / 
Energy Production 

This pipeline will intersect four active federal 
coal leases. Construction of the pipeline within 
the ROW will not affect coal resources or 
reduction in coal mining on leases. Construction 
of the pipeline should not affect the NEWAU 
culinary pipeline. 

Jeff Salow 7/5/2016 

NP Inventory Roadless Not present along road ROW Daniel Luke 7/6/2016 
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Determination Resource/Issue Rationale for Determination Signature Date 

NI Lands/Access 

A review of FS records showed that the proposed 
action is compatible with existing land use 
authorizations.  The potentially affected ROW 
holders were notified and none commented on 
the proposed project. 

Anita Jones 7/1/2016 

NI Livestock Grazing  

The Proposed Project Area is located in the 
Gentry C&H allotment. The pipeline will have 
negligible effects on grazing except during 
construction where it will limit livestock 
movement from one side of the pasture to the 
other. By avoiding work on this project from 
mid-June to mid-July, conflicts with livestock 
grazing will be avoided. 

Steven Cox 7/11/2016 

NI Paleontology 

There is a very low probability of encountering 
vertebrate fossils in alluvium, or geological 
formations within the existing ROW.  No impacts 
to vertebrate fossils should occur due to 
construction of the pipeline. 

Jeff Salow 7/5/2016 

NP Vegetation: FS 
Sensitive 

No sensitive plant species are known to occur in 
the project area.  The BA/BE completed for this 
project details the rationale. 

Kim Anderson 7/6/2016 

NI 
Vegetation: Invasive 
Species / Noxious 
Weeds 

Soil disturbance can introduce/spread invasive 
species/noxious weeds.  By following BMPs and 
power washing vehicles and equipment at a 
commercial facility to remove mud and debris 
prior to surface disturbance, the possibility of 
introducing or spreading invasive 
species/noxious weeds will be lessened.  Weed 
treatment of pipeline corridor will be conducted 
annually for 5 years following disturbance.  After 
the initial 5 years, the corridor will be monitored 
annually and treated as needed to keep invasive 
plants/noxious weeds from establishing.  

Mark 
Chamberlin 

7/6/2016 

NP 

Vegetation: 
Threatened, 
Endangered, 
Proposed, or 
Candidate 

No Threatened, Endangered, Proposed, or 
Candidate plant species are known to occur in the 
project area. The BA/BE completed for this 
project details the rationale. 

Kim Anderson 7/6/2016 

NI Vegetation: General 
vegetation 

Proposed project to occur in previously disturbed 
road right-of-way. 

Kim Anderson 7/6/2016 

NI 
Vegetation: 
Wetland/Riparian 

Riparian area outside the proposed project area. Kim Anderson 7/6/2016 

NI 
Vegetation: 
Woodlands/Forestry 

Disturbance will be restricted to the identified 
corridor. Although some pinyon-juniper or other 
conifers may be removed, numbers will be 
limited and effects to forest and woodland 
vegetation landscape wide should be minimal. 

Greg T. 
Montgomery 

7/5/2016 



41 
 

Determination Resource/Issue Rationale for Determination Signature Date 

NI Recreation 

Recreation use is limited to low levels of 
dispersed camping along the Rilda Canyon road 
and non-motorized trail use of system trail #5962 
(Rilda Right Fork trail, 0.6 mile).  Once pipeline 
construction is completed vehicle access to 
dispersed campsites and for trailhead parking 
should be re-established as needed. 

Bill Broadbear 7/7/2016 

PI Soils 

The Proposed Project will include a long trench 
that will run parallel to the road. As the topsoil is 
removed, some mixing can occur. Also because 
of the topography and the linear pipeline, soil 
erosion could occur because vegetation has been 
removed, exposing the soil surface. This can be 
minimized by reseeding the project area after 
project completion. 

Steve Cox 7/11/2016 

NI Visual Resources 

Utah Highway 31 is designated as a National 
Scenic Byway.  Approximately 0.15 mile of the 
pipeline route is located on National Forest 
System lands adjacent to the Scenic Byway.  
Once pipeline installation is completed, efforts 
should be made to return disturbed areas to pre-
construction conditions.   

Bill Broadbear 7/7/2016 

NI 
Wastes 
(hazardous/solid) 

Concurs with BLM rational for determination 
(see BLM checklist). 

Carla Gleave 7/5/2016 

NI 
Water:  Floodplains, 
wetlands, municipal 
watersheds 

The proposed project will cross Huntington 
Creek and merge into existing infrastructure. The 
floodplain and municipal watershed will not be 
affected to a measurable degree.  

Steve Cox 7/11/2016 

NI 
Water:  
Ground/surface 
quality or quantity 

The prosed pipeline will not be deep enough to 
meet the groundwater except at stream crossings 
and shallow parts of the alluvial aquifer. No 
measurable impacts on the groundwater are 
expected unless erosion of soil from the site 
occurs. By reseeding the pipeline, erosion will be 
minimized.  

Steve Cox 7/11/2016 

PI Wildlife: FS sensitive 
The BA/BE completed for this project details the 
rationale. 

Jeff Jewkes 8/12/2016 

PI Wildlife: MIS 
The BA/BE completed for this project details the 
rationale. 

Jeff Jewkes 8/12/2016 

PI 
Wildlife:  Migratory 
Birds (including 
raptors) 

The BA/BE completed for this project details the 
rationale. Jeff Jewkes 8/12/2016 

PI 
Wildlife: Non-
USFWS Designated 

The BA/BE completed for this project details the 
rationale. 

Jeff Jewkes 8/12/2016 

NI 

Wildlife: Threatened, 
Endangered, 
Proposed or 
Candidate 

The BA/BE completed for this project details the 
rationale. 
Is the proposed project in sage grouse PHMA or 

GHMA?  Yes ☐ No ☒ 

Jeff Jewkes 8/12/2016 

NI Fisheries: MIS See specialist report Pamela Manders 7/9/2016 
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Determination Resource/Issue Rationale for Determination Signature Date 

NI 
Fisheries: FS 
Sensitive 

See BA/BE Pamela Manders 7/9/2016 

 
Final Review: 

Reviewer Title Signature Date Comments 

Environmental 
Coordinator 

   

Authorized Officer    
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Appendix C. Response to Scoping Comments 

One unique comment letter was received on behalf of Heal Utah and the Sierra Club, and over 855 form letters were submitted electronically, with 
787 of those submitted within the established 30 day comment period. 

Comment 
Number 

Subject Comment Consideration of Comment 
Issue or 

Alternative 
(Y/N) 

Cara L., plus 854 
1 NEPA procedure The Forest Service must conduct a full 

environmental impact statement for this 
proposal and consider all available 
alternatives. 

An environmental assessment (EA) shall be prepared for proposals as described 
in § 220.4(a) that are not categorically excluded from documentation (§ 220.6) 
and for which the need of an EIS has not been determined (§220.5). (36 CFR 
220.7(a)) 

The purpose of an EA is to determine if a proposed action or its alternatives 
have potentially significant environmental effects.  An EA: 

1. Provides evidence and analysis for determining whether to prepare an EIS;  

2. Aids agency compliance with NEPA when no EIS is necessary; and 

3. Facilitates preparation of an EIS when one is necessary.  

(40 CFR 1508.9(a)) 

The EA process concludes with either a Finding of No Significant Impact 
(FONSI) or a determination to prepare an Environmental Impact Statement. 

N 

2 Waste 
management 

Groundwater data shows that PacifiCorp's 
waste handling practices have created an 
imminent and substantial endangerment to 
public health and the environment.   

Discharge permits are issued by the State of Utah Department of 
Environmental Quality Division of Water Quality (UDWQ). Monitoring of the 
groundwater would continue to occur through this project in accordance with 
their permits. Any compliance issues would be address by the responsible 
agency. 

N 

3 Water quality PacifiCorp's proposal will not further the 
government's goal of ensuring that this mine 
waste will not pollute Huntington Creek 
(i.e., the proposal may pollute Huntington 
Creek). 

MSHA and UDOGM will not allow any water retention as part of the Deer 
Creek closure plans; water must now be directed to the Rilda Canyon portals to 
flow unimpeded out of the mine. A discharge permit has not and will not be 
issued for the Rilda Canyon even if the water met water quality standards 

N 
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Comment 
Number 

Subject Comment Consideration of Comment 
Issue or 

Alternative 
(Y/N) 

4 Water 
management 

PacifiCorp's proposal simply moves the 
point of discharge from Rilda Canyon to the 
Huntington Power Plant.  

because the Rilda Canyon portals are within Category 1 Waters per UAC 
R317-2.  

Category 1 Waters: Waters which have been determined by the Board to be of 
exceptional recreational or ecological significance or have been determined to 
be a State or National resource requiring protection, shall be maintained at 
existing high quality through designation, by the Board after public hearing, as 
Category 1 Waters. New point source discharges of wastewater, treated or 
otherwise, are prohibited in such segments after the effective date of 
designation. 

Therefore the point of discharge must be moved from Rilda Canyon. 

To maintain the water quality in Huntington Creek, any discharge of water into 
Huntington Creek is governed by Utah Pollutant Discharge Elimination System 
(UPDES) permits and UDWQ. The transport of the water to the power plant 
settling basis is considered to be an acceptable option by the governing 
agencies because discharge would be in compliance with the existing permits. 

In addition, proper management of the intercepted groundwater would allow 
for closure of the mine and reclamation activities to be implemented. 

N 
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Comment 
Number 

Subject Comment Consideration of Comment 
Issue or 

Alternative 
(Y/N) 

Rob Dubuc on Behalf of Heal Utah and the Sierra Club 
1 Water quality this proposed project has a reasonable 

potential to violate water quality standards 
and exacerbate existing waste management 
and water quality problems at the 
Huntington Power Plant.  Therefore, we 
request that a full environmental impact 
statement (EIS) be undertaken before any 
decisions are made with regard to the 
project. 

These current coal ash management 
problems at PacifiCorp’s Utah coal plants 
underscore the need to undertake a full 
environmental impact statement (EIS) 
related to its Deer Creek Mine Closure 
Pipeline proposal. In light of this recent coal 
ash spill, approval of the disposal of an 
additional 315 million gallons/year of mine 
drainage at the Huntington power plant 
without a full environmental impact 
statement would be arbitrary and capricious 
based on the existing EA.   

An environmental assessment (EA) shall be prepared for proposals as 
described in § 220.4(a) that are not categorically excluded from documentation 
(§ 220.6) and for which the need of an EIS has not been determined (§220.5). 
(36 CFR 220.7(a)) 

The purpose of an EA is to determine if a proposed action or its alternatives 
have potentially significant environmental effects.  An EA: 

1. Provides evidence and analysis for determining whether to prepare an 
EIS;  

2. Aids agency compliance with NEPA when no EIS is necessary; and 

3. Facilitates preparation of an EIS when one is necessary.  

(40 CFR 1508.9(a)) 

The EA process concludes with either a Finding of No Significant Impact 
(FONSI) or a determination to prepare an Environmental Impact Statement. 

N 

2 Water quality The EA fails to present any water quality 
data for the discharge. 

Water quality information was summarized and considered in the EA. Detailed 
analysis of the water quality is in the Hydrology report (USDA FS 2016).   

Y 

3 Water 
Management  

The EA fails to document the fate of 
polluted mine drainage once it is disposed of 
at the power plant. 

The intercepted groundwater will flow from the downstream end of the 
pipeline into the settling pond (raw water pond) at the Huntington Plant. In the 
settling pond, the water will mix with the diverted water from Hunting Creek 
and then be used in the plant operations.  This information and further details 
are found in the EA and the hydrology report in the project record (USDA FS 
2016). 

Y 

4 Water quality The EA fails to assess whether the polluted 
mine drainage water is suitable for use in 
the power plant. 

This is beyond the scope of this project. PacifiCorp is responsible for the 
management of the power plant operations. 

N 
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Comment 
Number 

Subject Comment Consideration of Comment 
Issue or 

Alternative 
(Y/N) 

5 Water 
management 

The EA fails to assess whether the Raw 
Water Pond/Settling Basin has the capacity 
to store an addition 864,000 gallons/day of 
water. 

The intercepted groundwater from the mine will be used in lieu of the fresh 
water from Huntington Creek, thus no additional storage of water is needed. 
The intercepted mine water will replace gallon for gallon water diverted from 
Huntington Creek to maintain the current water levels. 

N 

6 Water quality The EA fails to assess whether the addition 
of 315 million gallons of polluted mine 
drainage to the Raw Water Pond/Settling 
Basin will exacerbate the history of seepage, 
resulting in an unpermitted discharge of 
untreated water to Huntington Creek. 

The quantity of water in the settling pond will remain the same under current 
operation because the intercepted groundwater from the mine will be used in 
lieu of the fresh water from Huntington Creek. Any discharge of water is 
regulated by the UDWQ.  

N 

7 Water quality The EA fails to assess whether the Raw 
Water Pond/Settling Basin will achieve any 
level of “treatment” of the polluted mine 
drainage, and if so, what level of treatment 
will occur for all pollutants. 

The intercepted groundwater will be mixed with the diverted water from 
Hunting Creek water in the Settling Pond. Based on the current water quality 
and the discharge permits no additional treatment is required by the UDWQ. 

N 

8 Water quality The EA fails to assess whether application 
of additional “irrigation” water to the 
research farms will result in an over-
application of water causing an exacerbation 
of pollution to groundwater and/or 
Huntington Creek. 

No additional irrigation proposed. The intercepted groundwater from the mine 
will be used in lieu of the diverted Huntington Creek water in the cooling 
towers and subsequent irrigation.  The irrigation that occurs would be in 
compliance with PacifiCorp’s permits. 

N 

9 Water quality The EA fails to assess whether there will be 
uptake of pollutants in the polluted mine 
drainage in the “crops” grown on the 
research farm, and if so, will the degree of 
uptake of pollutants into the vegetation 
ensure that groundwater/surface waters will 
not exceed water quality standards. 

The EA and the Hydrology Report evaluates the water quality of the 
intercepted groundwater and the potential effect to the environment. All 
discharge must be in compliance with UPDES permits. In addition, the 
intercepted groundwater will be used in the cooling towers in lieu of water 
from Huntington Creek, directly reducing the amount of fresh water pulled 
from Huntington Creek for the cooling towers. While the intercepted 
groundwater is used in the cooling towers, the equivalent amount of fresh water 
will remain in the creek (expected to be 300 – 600 GPM).  

 

The intercepted ground water will be mixed with the water from Huntington 
Creek in the Settling Pond. Approximately 97% is consumed by evaporation, 
and only 3% is transferred to the irrigation storage reservoir.  

N 

10 Water quality The EA fails to assess whether disposal of 
the polluted mine drainage at the 
Huntington Power Plant will result in an 
exceedance of salt loadings from the power 
plant in violation of the Colorado River 
Salinity standards. 

N 
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Comment 
Number 

Subject Comment Consideration of Comment 
Issue or 

Alternative 
(Y/N) 

11 Water quality The EA fails to assess whether the disposal 
of 315 million gallons/year of polluted mine 
drainage will exacerbate the existing 
imminent and substantial endangerment 
created by PacifiCorp’s existing waste 
management practices. 

 

The irrigation on the research farm and water monitoring is in compliance with 
the requirements of PacifiCorp’s current permits (Ground Water Discharge 
Permit 

Permit No. UGW150002). Any discharge would meet state and federal 
standards. 

N 

12 Water quality The EA fails to assess whether the disposal 
of 315 million gallons/year of polluted mine 
drainage will exacerbate the existing 
impairments to Huntington Creek at the 
power plant site or downstream, including 
TSD, selenium, and temperature.  The Clean 
Water Act prohibits new discharges 
containing pollutants exacerbating existing 
impairment.   

Detailed water quality information of the intercepted groundwater from the 
Hydrology report was considered and summarized in the EA.  

The intercepted groundwater in the mine is estimated to initially have a total 
iron concentration is 2-2.5 mg/L and an estimated TDS concentration of 500 
mg/L. The concentration of iron is the only elevated analyte in the mines 
groundwater that exceeds water quality standards for PacifiCorp’s Deer Creek 
Canyon discharge permit (UT0023604). All other chemical parameters are 
within permit limitations. The current discharge permit standard for iron is 1 
mg/L. TDS less than 500 mg/L are allowed to be discharged. 

Y 

13 Permitting The EA fails to require a Clean Water Act 
401 certification from the State of Utah 
despite the apparent need for a Clean Water 
Act 404 permit for the project and the major 
federal action contemplated under NEPA. 

PacifiCorp as the applicant is responsible for acquiring all necessary permits. N 

14 NEPA procedures  EA fails to consider other reasonable viable 
alternatives, such as construction of a water 
treatment facility at the Huntington Power 
Plant or extension of the water pipeline to 
the Town of Huntington’s sewer treatment 
plant or next closest existing treatment 
plant. 

Several alternatives including the ones mentioned were considered, but 
dismissed from further analysis in section 2.4 in the EA. 

N 
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Comment 
Number 

Subject Comment Consideration of Comment 
Issue or 

Alternative 
(Y/N) 

15 Permitting The EA fails to analyze whether PacifiCorp 
has a federal and/or state water right to 
appropriate the mine groundwater into its 
power plant processes. 

Water discharged from the mine will be used by PacifiCorp at the Huntington 
Plant under PacifiCorp’s existing shares that it owns in the Huntington 
Cleveland Irrigation Company (HCIC).  There will not be any new water rights 
required by the State Engineer’s Office in order for PacifiCorp to use the water 
at the Huntington Plant, only a change to HCIC’s existing water rights.  
PacifiCorp and HCIC are currently in the process of seeking approval from the 
State Engineer’s Office (through the Change Application process) to add the 
mine portal as an approved point of diversion to HCIC’s existing water rights.  
Once approved, PacifiCorp will be able to use the mine discharge water under 
its existing shares it owns in HCIC. 

N 

16 Water quality The proposed disposal of 315 million 
gallons/year of polluted mine drainage has 
the reasonable potential to result in a direct 
point source discharge, or hydrologically 
connected point source discharge to 
Huntington Creek.   

This EA analyzes the effects of the installation of the pipeline and the current 
water management proposal. The majority of the intercepted ground water 
(97%) will be consumed (evaporated) in the cooling towers for the life of the 
plant. The Huntington Plant is currently projected to operate into the 2030s. 
Because of the inactive (limited vertical recharge), perched nature of the 
intercepted groundwater within the mine, the mine outflow rates are expected 
to diminish with time.  

When the intercepted groundwater meets the water quality standards, the water 
could be discharged directly into Huntington Creek if it met the discharge 
permit requirements. The UDWQ would analyze the effects of the discharge 
permit at the appropriate time. 

N 
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Appendix D. Plan of Development (POD) 
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1st Right Rilda Canyon Portals to 
Huntington Plant 

Pipeline Plan of Development 

1. Purpose and Need 
a. What will be constructed? 

Buried 10-inch high-density polyethylene (HDPE) pipeline with associated air reliefs from Deer 
Creek Mine 1st Right Portals to Huntington Power Plant.  PacifiCorp proposes to construct the 
buried pipeline within the existing rights-of way of Emery County Road #306 and State Route 31 
(SR-31) from the Deer Creek Mine Rilda Canyon portals to existing settling ponds at the 
Huntington Power Plant.  The route was selected to minimize disturbance in Rilda and 
Huntington Canyons.  An overview map is included as Attachment A.  

b. Commodity to be transported and for what purpose? 

Intercepted groundwater from Deer Creek Mine will be transported to settling ponds at the 
Huntington Power Plant.  The purpose of the pipeline is to gravity flow intercepted groundwater 
from the northern portion of the Deer Creek Mine to prevent prohibited discharges within 
Category 1 waters.  The geologic structure of the mine will route intercepted groundwater from 
the northern portion of the mine to the Rilda Canyon 1st Right Portals.  If this pipeline is not 
constructed, PacifiCorp will be required to keep the mine open and pump the intercepted water to 
Deer Creek Canyon portals for permitted discharge. 

Initially, the water will have total iron that is elevated above background levels.  The elevated 
iron concentrations are related to a carbonaceous mudstone in-seam split in the lower portion of 
the Hiawatha Seam containing pyritic iron.  The elevated sulfur is likely in the form of gypsum 
and is found in the floor and the bottom 2 feet of the unmined pillars.  Sulfur in coal may be in 
oxidized, reduced, and native forms.  Oxidized sulfur includes minerals such as gypsum 
(CaSO4•nH2O) and anhydrite (CaSO4), which form in evaporative environments and as secondary 
mineralization.  Reduced forms include iron sulfide minerals such as pyrite and marcasite (FeS2) 
that are the source of the iron.   

This water must be settled to allow the iron to precipitate; once the iron has settled out, no other 
treatment is necessary to bring water quality to standards.  The level of iron (total form) in the 
groundwater will dissipate over a period of time to background levels of typical intercepted 
groundwater.  The volume of the intercepted groundwater will follow a similar trend, slowly 
dissipating due to the lack of recharge from the initial projection of approximately 600 gallons 
per minute (gpm) to approximately 200 gpm.  The proposed pipeline will remain in use as long as 
the flow of intercepted groundwater continues. 
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c. Is the pipeline for a gathering system, trunk line, or distribution line? 

The pipeline is a single use distribution line from mine portals to existing settling ponds. 

d. Will it be surface or subsurface? 

The pipeline will be buried below the land surface to a minimum depth of the 5 feet, except at the 
bridge and diversion structure crossings (see 2.c).  In addition, the buried pipeline will be offset 
from culinary pipelines by a minimum distance of 10 feet, as specified by the State of Utah 
regulations (UAC R317-401-5). 

e. Length and width of the right-of-way and the area needed for related facilities 

The total proposed pipeline is approximately 29,528 feet long (5.6 miles), and crosses multiple 
landowners.  The permanent right-of-way would be 12 feet wide.  Where possible, an additional 
20 feet of temporary right-of-way for construction would be needed for soil stockpiling and 
equipment operation.  

An estimate of length for the pipeline right-of-way by landownership is shown below: 

Table 1. Length of proposed pipeline right-of-way 

Proposed Right-of-Way Length  
Landownership Total length 
USFS 9,622 feet (1.8 mi) 
BLM 6,388 feet (1.2 mi) 
Private 13,518 feet (2.6 mi) 

Total 29,528 feet (5.6 mi) 
 

f. Is this ancillary to an existing right-of-way? 

The proposed pipeline would be within the Emery County Road #306 right-of-way for about 
11,835 feet, and within the SR-31 right-of-way (UTU-0-17187) for about 14,606 feet.  Of the 
total 32-foot right-of-way, approximately 2.7 acres of the temporary disturbance would occur 
beyond the Emery County Road #306 right-of-way.  Up to 1.7 acres of new disturbance would 
cross USFS-administered land, and 1.0 acre of new disturbance would cross private land. 

g. List alternative routes or locations  

Other alternatives were considered, but eliminated as infeasible based on the following rationale: 

Alternative #1 – No pipeline; water would be impounded in the mine with bulkheads.  On 
January 20, 2015, PacifiCorp originally applied to install a series of hydrologic bulkheads to the 
Mine Safety and Health Administration (MSHA).  These hydrologic bulkheads would have 
redirected the flow of intercepted groundwater from the northern portion of the mine to the 
portals located in Deer Creek Canyon.  Discharge of mine water at the Deer Creek portals is 
approved under an existing permit issued by the State of Utah Division of Water Quality.  
PacifiCorp amended the mine closure application to MSHA on several occasions to address 
safety concerns.  However, on April 12, 2016, after nearly a year and half of extensive 
preparation work, PacifiCorp was notified by Utah Division of Oil, Gas and Mining (UDOGM) 
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and MSHA that water retention in the mine would not be allowed.  This response by the state and 
federal agencies necessitates that PacifiCorp develop other alternatives to manage intercepted 
groundwater that would otherwise discharge from the Rilda Canyon portals in violation of UAC 
R317-2.  

A chronology of the bulkhead application is summarized below: 

2014 
• Reviewed historic bulkhead installations (failures and successes) 
• Discussed application protocol with MSHA District 9 Price Field Office 
• Designed bulkhead installation based on the National Institute for Occupational Safety 

and Health (NIOSH) IC 9506 “Guidelines for Permitting, Construction, and Monitoring 
of Retention Bulkheads in Underground Coal Mines” 

• Developed wells from surface for long term monitoring of bulkheads 
• Prepared draft application 

2015  
• January 6, 2015 - Meeting was held with MSHA District 9 Price Field Office 
• January 20, 2015 - Initial bulkhead submittal.  District 9 requests technical assistance 

from Mine Emergency Operations (MEO) and Mine Waste and Geotechnical 
Engineering Division (MWGE) 

• March 2, 2015 - Deer Creek Mine receives copy of memorandum from MEO to Russell 
Riley dated February 23rd outlining deficiencies 

• March 2, 2015 - Deer Creek submits Addendum #1 (add air sampling tubes) to address 
MEO’s concerns 

• March 12, 2015 - Submitted Addendum #2 (addressing possible impounded water by 
primary bulkheads) 

• April 1, 2015 - Submitted Addendum #3 (relocation of secondary bulkheads  from 1st  
Right x-28 to 1st  Right x-4 

• April 10, 2015 - Submitted Addendum #4 (re-sequencing mine closure to provide 
inspection of both sets of bulkheads) 

• May 29, 2015 - Deer Creek received disapproval letter from District 9 with technical 
reasons for disapproval 

• July 14, 2015 – Submitted Addendum #5 (bulkhead application extensively revised to 
address concerns of the MSHA Mine Waste and Geotechnical Engineering Division letter 
dated May 15, 2015) 

• September 8, 2015 – Deer Creek received disapproval letter from District 9 with enclosed 
August 21, 2015 report by MWGE 

• PacifiCorp retained J.T. Boyd to conduct a third-party independent review of the Deer 
Creek Mine closure plan 

• PacifiCorp met with Assistant Deputy Director of Labor to outline concerns with 
MSHA’s jurisdictional authority related to mine closure  

• December 1, 2015  received notification from District 9 stating, “We do not have the 
authority to approve bulkheads for the purposes described” 

• December 18, 2015 PacifiCorp submits application to UDOGM to construct interlocking 
parallel plugs and seal enhancement 

• April 12, 2016 PacifiCorp receives amendment denial from UDOGM:  
“After spending considerable time reviewing RMP [Rocky Mountain Power] 
proposed mine closure and particularly the water retention design, the Division, 
in a routine phone call with Mr. Russell Riley of MSHA on April 11, 2016 was 
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told that his letter of December 1, 2015 had been interpreted incorrectly by you 
and also by the Division.  He emphatically stated that the letter was intended as 
an unequivocal denial of the plan.  He stated that under no circumstances could 
MSHA approve a water-retaining structure as part of mine closure plan.  He 
asserted that the letter was referring to MSHA's lack of legal authority to approve 
a plan that requires water retention, not its jurisdictional authority to approve the 
closure plan.  He affirmed that MSHA does have jurisdiction to review and 
approve mine closure plans and did not waive that jurisdiction for the RMP 
plan.” 

 
Alternative 1 has been rejected by MSHA and UDOGM.  Feasible alternatives are very limited 
without water retaining structures underground.   

Alternative 2 – A pumping station would be built at the Rilda Canyon 1st Right portals.  A 
pipeline would be installed running from this pump station to the Left Fork portals.  Water 
discharging at the 1st Right Rilda Canyon portals would be pumped back into the mine at the Left 
Fork portals, where it would gravity feed into the Deer Creek Mine workings.  This alternative is 
impractical as it requires permanent pumping facilities to be constructed at the mine site on 
USFS-administered land, namely the pump station, power lines, and communication lines.  These 
facilities would require permanent periodic maintenance.  In addition to the permanent features, 
risk associated with equipment failure and discharge in violation of UAC R317-2 is moderate. 
 
Alternative 3 – No action; keep the mine open and continue to pump intercepted groundwater to 
Deer Creek Canyon portals.  This alternative requires permanent disturbance on public lands, and 
does not allow for mine closure and reclamation.  

2. Right-of-way location 
a. Legal description 

All sections are within T 16 S, R 7 E; Sections 22, 23, 26, 27, 28, 29, 25, 35, and 36.   

Detailed tables showing landownership, quarter-quarter sections, and parcel area are included as 
Attachment B.  Legal description by landownership is summarized in the following table: 

Table 2. Legal description of proposed right-of-way  

Sections in T 16 S, R 7 E 
Owner Section # 
USFS 22, 27, 28, 29 
BLM 26, 27, 35 
Emery County 35 
PacifiCorp 22, 28, 36 
Andalex 22, 27 
COP 22, 23, 26 
UDOT 36 
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A map with section details and landownership is included as Attachment C.  

b. Site-specific engineering surveys for critical areas 

Directional drilling will be employed to install the pipeline under Emery County Road #306 and 
SR-31, at two locations each; one on either side of the Huntington River bridge at the mouth of 
Rilda Canyon; and the entrance to Rilda Canyon and at Huntington Power Plant diversion dam.  
The access road for Rhino mine (Bear Canyon Road) and Bear Creek will also be drilled, to 
prevent disruption to Rhino’s coal deliveries and avoid impacts to the stream channel. 

Exhibits showing the locations of the directional bores are included as Attachment D.  Drill pits 
will be excavated on each side of the crossing, and a vacuum trailer will ensure that drilling mud 
does not discharge into the adjacent waters. 

The pipeline will include a shut-off valve at the mine entrance.   

c. Maps and drawings showing river crossings 

The pipeline will be attached to an existing bridge and diversion structure at each crossing of 
Huntington Creek.  The pipeline will not be buried at these locations.  Exhibits showing these 
locations are included as Attachment D. 

d. Acre calculation of the right-of-way by land status 

The pipeline right-of-way crosses three types of landownership; the temporary 32-foot right-of-
way includes the permanent 12 feet and an additional 20 feet (where possible).  Details are shown 
in the following table: 

Table 3. Right-of-way calculations by land status 

Jurisdiction Permanent 12-foot ROW 
(acres) 

Temporary 20-foot ROW 
(acres) 

Total 32-foot area 
(acres) 

USFS 2.7 4.4 7.0 
BLM 1.8 2.9 4.7 
Private   3.7 6.4 10.1 

Total 8.1 13.7 21.8 

3. Facility Design Factors 
a. Pipeline pressure standards 

i. Pipe wall thickness and pounds per square inch (psi) rating 

The pipe size will be 10-inch diameter HDPE DR 17, 0.507-inch wall thickness, pressure 
rating 125 psi.  

b. Toxicity of pipeline product 

The product will be groundwater with elevated Total Iron (Fe).  
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PacifiCorp has had independent laboratories analyze the intercepted groundwater samples from 
areas within the mine that will gravity flow to the Rilda Canyon portals.  Compared against the 
Environmental Protection Agency (EPA) Priority Pollutant List, which consists of 129 priority 
pollutants, none of the pollutant parameters were detected.  Results of these analyses are included 
as Attachment E.  

The intercepted groundwater in the mine is estimated to initially have a total iron concentration of 
2-2.5 mg/L and an estimated total dissolved solids (TDS) concentration of 500 mg/L. The 
elevated levels of iron in the groundwater are from the oxidation of the mineral pyrite in areas of 
the mine that contain pyrite mineralization within the coal seam. The concentration of iron is the 
only elevated analyte in the mine groundwater that exceeds water quality standards for 
PacifiCorp’s Deer Creek Canyon discharge permit (UT0023604). The current discharge permit 
standard for iron is 1 mg/L.  All other chemical parameters are within permit limitations.  A TDS 
concentration of less than 500 mg/L is allowed to be discharged.  

The measured average pH of water within the mine is 7.5. The host rock has a high content of 
carbonate minerals, which results in naturally high alkalinity levels in the ground water.  Acid 
mine drainage conditions will not occur because the alkalinity in the groundwater and carbonate 
buffers in the host rock neutralize any acid generation due to the oxidation of pyrite. 

Water from Huntington Creek is diverted into the settling pond at 7,000 to 10,000 gpm. Water 
from the settling pond is used for plant operations, cooling towers, and boiler vents. The water is 
diverted from Huntington Creek at the same rate that it is used in the operations of the plant. Of 
the 7,000-11,000 gpm of water used in plant operations, approximately 97 percent of the water is 
evaporated off.  The remaining 3 percent is transferred to the irrigation storage reservoir and used 
on crop research fields. The water used for irrigation on the research fields is regulated by the 
Utah Department of Environmental Quality, Division of Water Quality by authorization of a 
Ground Water Discharge Permit. The permit requires that water quality be measured periodically 
in monitoring wells in order to maintain compliance with the Ground Water Discharge Permit 
(UGW150002). 

Diversion water entering the settling pond from Huntington Creek will be composed of similar 
concentrations of iron and TDS as measured at the sampling point in Huntington Creek, as 
summarized in Table 4.  

Table 4. Water Quality Parameter Measurements 

Water Quality 
Parameter 

Huntington Creek 
(mg/L) 

Intercepted groundwater 
in mine  
(mg/L) 

Settling pond water 
(mg/L) 

Selenium <0.002 *1 <0.02 *2 <0.002 *1 
Iron 0.48 *3 Projected at 2.0-2.5 *4 <0.5 *5 
TDS 244 500 248-262 
pH 8.4 *1 7.5 8.4 
*1: Based on samples collected by PacifiCorp on Huntington Creek above the plant, Emery County Road 

304/Huntington Creek bridge crossing. 
*2: Based on samples collected by PacifiCorp on in-mine groundwater projected to gravity flow from the Rilda 

Canyon 1st Right Portals.  Value limited by the reporting criteria of the analyzing equipment.  
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Water Quality 
Parameter 

Huntington Creek 
(mg/L) 

Intercepted groundwater 
in mine  
(mg/L) 

Settling pond water 
(mg/L) 

*3: Based on samples collected by PacifiCorp on Huntington Creek above the plant, Emery County Road 
304/Huntington Creek bridge crossing.  Total iron value influenced by sediment load in Huntington 
Creek.  Projected total iron in the Plant settling pond. 

*4: Total iron from the mine will dissipate over time, projected at <1.5 mg/L in less than 4 years. 
* 5: Total iron of the raw water pond influenced by sediment load in Huntington Creek.  Sampling of the raw 

water pond by PacifiCorp indicates precipitation of the sediment reduces the total iron to <0.1 mg/L. 
 

At a maximum flow rate of 600 gpm of intercepted groundwater and a minimum flow rate of 
7,000 gpm diversion water, the intercepted groundwater would be diluted by a factor of greater 
than ten times the volume of water entering the raw water pond from the Huntington Creek 
diversion. Using these flow rates and the high estimated iron concentration of 2.5 mg/L, the 
intercepted groundwater would be diluted to 0.2 mg/L plus the measured average background 
concentration (0.48 mg/L) of iron in Huntington Creek, minus the precipitation of iron (~1 mg/L), 
due to sediment loading from the Huntington Creek diversion, will yield approximately 0.5 mg/L. 
As the flow of diversion water increases and the intercepted groundwater flow decreases, the total 
iron concentration will decrease. Groundwater concentrated in iron discharged into the settling 
pond at the power plant will precipitate iron hydroxide and other ferric solids, which would stain 
sediment and rock with orange-rust coloration.  

The level of iron in the groundwater is anticipated to dissipate to background levels of typical 
intercepted groundwater over the next 5 to 10 years.  The decrease will occur as the surface area 
of exposed pyrite is consumed and available oxygen diminishes.   

The volume of the intercepted groundwater would likely follow a similar trend.  The amount of 
flow is expected to decrease with time because there is no active recharge from perched aquifers. 
Perched aquifers are isolated lenses of sandstone trapped between shales and mudstones. Once 
the perched aquifers reservoirs are emptied, the flow of groundwater coming from the mine will 
diminish from the initial projection of approximately 600 gpm to 200 gpm. 

Water quality will be monitored on a monthly basis in perpetuity unless the state changes the 
point-source discharge regulations.  

c. Anticipated operating temperatures 

The pipeline will be buried at least 5 feet deep, well below the frost line, to prevent freezing.  The 
pipeline will not be heated; water will flow at the ambient ground temperatures (estimated to be 
40 degrees Fahrenheit minimum). The short unburied segments (Emery Road #306 bridge 
crossing and Huntington Plant Diversion Dam crossing) will be enclosed in a steel casing with 
closed-cell foam insulation.  These insulated crossings will not be exposed long enough to result 
in freezing at the expected flow rates. 

d. Depth of the pipeline 

The pipeline will be buried at a minimum depth of 5 feet to be below the frost line and meet 
requirements for separation from the roadway.  Where necessary, it may be buried deeper than 5 
feet to provide the required minimum distance from culinary pipelines as specified by the State of 
Utah regulations (UAC R317-401-5). 
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e. Permanent width or size 

The permanent right-of-way width is 12 feet. 

f. Temporary areas needed 

20 feet on the non-road side of the permanent right-of-way.   

4. Additional Components of the Right-of-way 
a. Connection to an existing right-of-way 

The proposed pipeline right-of-way does not connect to an existing right-of-way, but does parallel 
or lay within sections of existing pipeline and road rights-of-way. 

i. Existing components on or off public land 

There are no existing components for this project.  The right-of-way will provide water 
conveyance from an existing mine to the existing settling ponds at the Huntington Power 
Plant. 

ii. Possible future components 

Future components are not anticipated at this time. 

b. Location of pumping and/or compressor stations 

Pumping or compressor stations are not proposed; the pipeline will operate as gravity flow.  Air 
vents will be installed at appropriate locations along the alignment, within the right-of-way.  The 
air vents will typically be 3 to 4 feet high, and will be painted to blend as much as possible with 
the surrounding area to reduce the visual contrast.  

c. Need for sand and gravel and where it will be obtained 

The pipe will be bedded in sand or similar material. Where possible, bedding material will be 
produced on-site by screening the native materials. We anticipate obtaining additional bedding 
materials from commercial sites near the project area. 

d. Location of equipment storage areas 

Equipment will be stored at the mine property, the Huntington Power Plant, or on private 
property along the alignment. 

5. Government Agencies Involved 
a. FERC, USFWS, USACE 

• FERC will not be involved.   
• The pipeline crosses USFS- and BLM-administered land.   
• USFWS could be involved through the section 7 consultation process if listed species 

may be impacted.   
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• USACE could be involved through the application for crossings of ephemeral channels; 
the pipeline will cross perennial waters on existing structures. 

b. State and local agencies that may be involved 

• Utah Division of Oil, Gas, & Mining will be involved through oversight and permitting 
of mine-related facilities. 

• Utah Department of Transportation will be involved through permitting of the pipeline 
within the SR-31 right-of-way. 

• Emery County, Utah will be involved through permitting of the pipeline within the 
County Road #306 right-of-way. 

6. Construction of the facilities 
Construction is anticipated to take 2 to 3 months to complete.  Work schedule for the construction 
period will be 7 days a week, daylight hours only, unless specified otherwise by surface owners, 
regulatory agencies, or construction contractors. 

a. Construction (brief description) 

Construction will consist of excavation of a trench or direction bore, installation of the pipeline 
and appurtenances, refilling the trench, and reclaiming the disturbed area.  

i. Major facilities (including vehicles and number of tons and loads) 

We estimate that eight truckloads will be required to deliver the pipeline segments and 
associated parts. 

ii. Ancillary facilities (including vehicles and number of tons and loads) 

There are no new ancillary facilities associated with this project. 

b. Work force (number of people and vehicles) 

The estimated work force is eight people.  Staff includes trencher or track hoe operator, loader 
and operator to place pipe, pipe fusion machine operators, foreman, traffic control flaggers, and 
laborers.  If pipeline construction is conducted at more than one segment at the same time, this 
number will be multiplied by the number of construction sites. 

c. Flagging or staking the right-of-way 

The pipeline route and rights-of-way will be flagged or staked by a professional survey company 
prior to initiation of construction. 

d. Clearing and grading 

Clearing and grading will be minimized to only the extents necessary to dig the trench for the 
pipeline itself.  Debris will not be placed in stream channels.  The ground surface will be graded 
back to original contours as the pipeline is installed. 
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e. Facility construction data 

i. Description of construction process 

The trench for the pipeline will be excavated with a trenching machine or track hoe 
excavator.  Topsoil and subsoil will be segregated and stockpiled separately adjacent to the 
trench.  Pipe segments will be laid out end-to-end along the trench at each active site.  The 
pipeline segments will be 50 feet long, and will be heat-welded together on-site. 

Bedding material will be placed in the trench below and above the pipeline. Bedding material 
must be clean sand or soil and must not contain stones having a maximum dimension larger 
than 0.5 inch. Material must be placed to a minimum depth of 6 inches under the pipe and 6 
inches over the top of the pipe. The remaining backfill must not contain rock larger than 6 
inches.  Such bedding material serves two principal functions: protection of the pipe from 
mechanical damage during installation and trench filling, and stabilization of the pipe in the 
event of seismic shifts or frost heaves. 

A tracer wire and electrical conduit will be buried above the pipeline.  The tracer wire is used 
to locate the pipeline from the surface.  The electrical conduit could be used in the future to 
install a fiber optic cable to the mine.  This fiber optic cable would allow PacifiCorp to 
remove the existing power line while providing communication capabilities to continue 
monitoring for security of the site, without excavating a new trench.  The fiber optic cable 
could be installed with minimal ground disturbance.   

The stockpiled subsoil will be used to backfill the trench, and the topsoil will be replaced on 
the surface and graded to pre-disturbance contours.  Large rocks that are unsuitable for fill 
will be placed on the surface within the road rights-of-way, outside of the safety clear zone.  
This rock is expected to match the exposed rock that makes up the canyon walls, and would 
not contrast visually.  If the excavated rock does contrast with the natural surface, the 
contrasting material will be removed from the right-of-way and disposed of in an appropriate 
location off-site.  

At the Rilda Canyon bridge, the pipeline will be routed under County Road #306 using a 
directional bore.  The pipeline will cross Huntington Creek on the Rilda Canyon bridge, with 
the pipeline concealed in the existing girders under the west side of bridge.  At the north end 
of the bridge, the pipeline will be routed under County Road #306 through another directional 
bore.  Directional bores will be used under SR-31 at Rilda Canyon and near the power plant.  
The pipeline will be buried in a trench along the north and east side of SR-31.   

The pipeline will be buried from SR-31 to the diversion structure, where it will cross 
Huntington Creek on the diversion structure.  The pipeline will then be buried from the 
diversion structure to the Huntington Power Plant settling ponds. 

f. Access to, and along, right-of-way during construction 

The project will take place largely within the Emery County and State of Utah rights-of-way 
along existing paved roads.  No additional access ways or roads will be necessary. 
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g. Engineering drawings and specifications for site-specific problems relating to 
surface use or special mitigation 

Engineering drawings and specifications are included as Attachment F. 

h. Diagrams, drawings, and cross sections to help visualize the scope of the 
project 

Diagrams, drawings, and cross sections are included in the engineered plans in Attachment F. 

i. Special equipment that will be utilized 

Specialized equipment includes a mechanized trenching machine where possible, and directional 
boring equipment for the road crossings.  Concrete drilling and boring equipment will be used to 
construct the bridge crossing at Rilda Canyon. 

j. Contingency planning 

Contingency may be required for weather-related issues, but is not expected to be a significant 
factor in project completion. No other contingencies have been considered at this stage of 
development. 

i. Holder contacts 

• PacifiCorp: Chuck Semborski (435) 687-4720 
Scott Child (801) 220-4612 

• Andalex Resources, Inc.: David Hibbs (435) 888-4016 
• C.O.P. Coal Development Company: Charles Reynolds (801) 857-0399 
• Emery County, Utah: Wayde Nielsen (435) 381-3150 

ii. Agency contacts 

• USFS: District Ranger - Darren Olsen (435) 636-3586 
Geologist - Jeff Salow (435) 636-3596 
Realty Specialist – Anita Jones (435) 636-3578 

• BLM: Minerals Support Supervisor - Roger Bankert, BLM State Office (801) 539-4037 
Mining Engineer - Jeff McKenzie, BLM State Office (801) 539-4038 
Assistant Field Manager Coal - Steve Rigby, Price Field Office (435) 636-3604 
Mining Engineer - Steve Falk, Price Field Office (435) 636-3605 
Realty Specialist - Connie Leschin, Price Field Office (435) 636-3610 

k. Safety requirements 

All safety requirements of the Occupational Safety and Health Administration (OSHA) will be 
observed during project construction.  Special road flagging and traffic control will be the 
responsibility of the pipeline construction company.  Mandatory speed limits will be posted and 
enforcement will be the responsibility of the contractor and the assigned project inspector. 
Manual on Uniform Traffic Control Devices (MUTCD)-approved warning signs will be placed 
along SR-31. 
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l. Industrial wastes and toxic substances 

There will be drilling mud and associated byproducts where directional drilling occurs. The 
drilling process will be managed and contained following procedures from the UDOGM. 
Construction contractors will also be required to adhere to the Stormwater Pollution Prevention 
Plan (SWPPP) and Spill Prevention and Response Plan (SPRP), which address hazardous 
material control.  Drafts of these documents are provided as Attachment G and Attachment H, 
respectively. 

7. Resource Values and Environmental Concerns 
a. Address at level commensurate with anticipated impacts 

i. Location with regard to existing corridors 

All proposed construction will take place within existing road and utility rights-of-way. 

b. Anticipated conflicts with resources or public health and safety 

i. Air, noise, geologic hazards, mineral and energy resources, paleontological 
resources, soils, water, vegetation, wildlife, threatened and endangered species, 
cultural resources, visual resources, BLM projects, recreation activities, 
wilderness 

The project has been designed to be consistent with the Green River District Reclamation 
Guidelines and Appendix R-3 of the Price RMP. 

1. Air:  

There would be a short-term increase in vehicle and fugitive dust emissions during 
construction. 

2. Noise:  

Construction will cause a temporary increase in daytime noise levels. 

3. Geologic hazards:  

No conflicts with geologic hazards are known or anticipated. 

4. Mineral and energy resources:  
No conflicts with mineral or energy resources are known or anticipated.   

5. Paleontological resources:  

Potential impacts to paleontological resources could occur during excavation. 

6. Soils:  

Impacts to soils will be minimized by following the Reclamation Plan (Attachment I). 
The specific design features to be followed include: 

• Reconstruct the disturbed area to original contours, particularly drainages. 
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• Topsoil will be salvaged, stockpiled, and replaced upon completion of construction. 
o Topsoil storage will be identified with appropriate signage. 
o Topsoil will not be stored beyond one growing season. 

• Implement a Storm Water Pollution Prevention Plan (Attachment G) to prevent 
sediment transport from the construction area, manage waste, and prevent 
contamination. 

There will be no slopes greater than 40 percent within the pipeline right-of-way.  
Elevations on BLM-administered land are less than 7,000 feet asl.  Elevations on USFS-
administered land are between 7,150 and 7,780 feet asl. 

7. Water:  

The pipeline will mainly be placed within the existing roadway fill, outside of 
jurisdictional channels; however, Section 404 permits will be obtained from the Army 
Corps if jurisdictional channels cannot be avoided.  Coverage under the Utah Pollutant 
Discharge Elimination System (UPDES) permit UTRC00000 will be obtained for 
compliance with Section 402 of the Clean Water Act.  Best management practices will be 
detailed in the SWPPP (Attachment G), SPRP (Attachment H), and Reclamation Plan 
(Attachment I). 

8. Vegetation:  

Vegetation will be removed from a portion of the right-of-way for construction purposes; 
however, vegetation is limited within the disturbed rights-of-way that contain the 
proposed pipeline right-of-way.  Seeding will be applied as detailed in the Reclamation 
Plan (Attachment I). 

9. Wildlife:  

USFS sensitive species that could occur in the area include: 
• Bald eagle (Haliaeetus leucocephalus): Eagles may use the area incidentally for 

scavenging. 
• Flammulated owl (Otus flammeolus): Potentially suitable mature forest habitat does 

not occur within the project area, and is limited within the Rilda Canyon drainage.   
• Northern goshawk (Accipiter gentilis): Potentially suitable mature forest habitat does 

not occur within the project area, and is limited within the Rilda Canyon drainage.  
This species is also a management indicator species (MIS) on the Manti-La Sal 
National Forest. 

• Peregrine falcon (Falco peregrinus anatum): Potentially suitable cliff nesting habitat 
and foraging habitat occurs within the canyons. 

• Spotted bat (Euderma maculatum): Potential cliff roosting habitat occurs within 
Rilda Canyon; foraging may occur throughout the project area. 

• Three-toed woodpecker (Picoides dorsalis): Coniferous habitat above 8,000 feet in 
elevation does not occur within the project area. 
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• Townsend’s big-eared bat (Corynorhinus townsendii pallescens): Potential cliff 
roosting habitat occurs within Rilda Canyon; foraging may occur throughout the 
project area.  

The Manti-La Sal National Forest also considers golden eagle (Aquila chrysaetos) as a 
management indicator species (MIS); suitable cliff nesting habitat occurs within the 
canyons, and eagles may forage in the project area.  

Raptors and migratory birds (including the USFS sensitive species listed above) are likely 
to occur within and near the project area.  Direct loss of habitat is unlikely due to 
collocation of the proposed pipeline within existing disturbed rights-of-way.  Birds in the 
area are likely habituated to human presence and noise associated with the roadways.  
Although construction is proposed in the latter part of breeding season, it is unlikely to 
cause undue stress on birds in the area because of the existing roadway use. 

The project is within crucial winter mule deer (Odocoileus hemionus) habitat, crucial 
winter and summer elk (Cervus elaphus) habitat, and crucial yearlong and winter moose 
(Alces alces) habitat.  Due to the existing roadway and other uses, animals in the area are 
likely habituated to human presence and noise.  It is hoped that construction would be 
completed before December 1, prior to seasonal closure for these habitats.  Mule deer and 
elk are listed as management indicator species (MIS) for the Manti-La Sal National 
Forest.   

The project area is over 2 miles from mapped greater sage-grouse (Centrocercus 
urophasianus) general habitat.  Timing stipulations would not apply.   

10. Threatened and endangered species:  

The IPaC system was accessed on 5-2-16 to identify listed species that may potentially 
occur within the project area.  The following species were identified: 

• Mexican spotted owl (Strix occidentalis lucida): The nearest critical habitat is over 
40 miles to the east of the project area.  Modelled potentially suitable habitat does 
occur within Huntington Canyon.   

• Southwestern willow flycatcher (Empidonax traillii extimus) and yellow-billed 
cuckoo (Coccyzus americanus): Mature riparian vegetation is present along 
Huntington Creek; however, a dense understory suitable for nesting is not present.  
These species are unlikely to occur in the project area.   

• Bonytail chub (Gila elegans), Colorado pikeminnow (Ptychocheilus lucius), 
humpback chub (Gila cypha), and razorback sucker (Xyrauchen texanus): Critical 
habitat for these species is over 50 miles downstream.  Implementation of best 
management practices will reduce impacts to water quality; the project will have no 
impact on these species. 

• Barneby reed-mustard (Schoenocrambe barnebyi): This species is mainly known to 
occur in Capitol Reef National Park; the project will not impact this species. 
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• Jones cycladenia (Cycladenia humilis var. jonesii): The project area does not include 
the known suitable habitat characteristics for this species. 

There are no critical habitats within or near the project area. 

11. Cultural resources: 

Impacts to cultural resources are not anticipated due to the collocation of the proposed 
pipeline within existing disturbed rights-of-way.  If deemed necessary, Class III 
inventories will be completed as soon as possible, prior to construction.  Impacts to 
eligible sites will be avoided where possible. If cultural resources cannot be avoided, 
mitigation will be applied.  A discovery plan is included as Attachment J. 

12. Visual resources:  

Where it crosses BLM-administered land, the project is within VRM Class II.  SR-31 is 
part of the Huntington Canyon Scenic Byway.  Visual impacts would occur due to the 
presence of heavy equipment directly adjacent to the highway during construction; these 
impacts would occur for up to 3 months.  Disturbed ground would create a visual contrast 
after the project was completed, but would not contrast significantly within the existing 
disturbed road right-of-way.  The contrast would be short-term (less than 5 years), and 
would also reduce as vegetation established on the reseeded areas. 

13. Other projects:  

Installation of a buried fiber optic cable within the same corridor will be coordinated to 
reduce the area and cumulative time of project disturbance.  No other projects are known 
at this time. 

14. Recreation activities:  

Recreational users in the canyon will be temporarily impacted by visible construction 
adjacent to the roadway; however, it is anticipated that traffic flow will be maintained 
during construction, and delays will be limited.  No other impacts to recreation are 
anticipated. 

15. Wilderness:  
The nearest designated wilderness area is over 24 miles away.  No lands designated as 
wilderness are within the project area. No BLM natural areas or other lands with 
wilderness characteristics are within the project area. 

16. Land Use:  
The alignment crosses general big-game winter range (GWR), leasable minerals area 
(MMA), and range forage product (RNG) management areas on the Manti-La Sal 
National Forest. 

 The BLM-administered land within the project area is classified as controlled surface use 
(CSU). 
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8. Stabilization and Rehabilitation 
Stabilization and rehabilitation will be conducted according to the Green River District Reclamation 
Guidelines, as detailed in the Reclamation Plan (Attachment I). 

a. Soil replacement and stabilization 

As outlined in the Guidelines, topsoil will be salvaged, stockpiled, and replaced after construction 
is complete. A Stormwater Pollution Prevention Plan (SWPPP; Attachment G) will be prepared 
prior to construction that will detail the stabilization and erosion control measures to be 
implemented.  

b. Disposal of vegetation removed during construction (i.e., trees, shrubs, etc.) 

Vegetation removed for construction will either be disposed of off-site or used as mulch/stabilizer 
for the disturbed soil. 

c. Seeding specifications 

Seeding will be completed per direction in the agency-approved Reclamation Plan (Attachment I) 
and as required by individual landowners. 

d. Fertilizer 

Fertilizer will be applied as required by the individual landowners or agencies. 

e. Limiting access to the right-of-way 

Limiting access to the right-of-way during construction for safety reasons will be the 
responsibility of the construction contractor.  When construction is complete, the pipeline will be 
within the existing road rights-of-way; no limitation of access will be necessary. 

f. Will roads built during construction be reclaimed? 

No roads will be constructed during this project. 

9. Operation and Maintenance 
a. Will new or expanded access be needed for operation and maintenance? 

No; existing adjacent roadways will provide access to the right-of-way. 

b. Will there be hydrostatic testing and subsequent release of water and what is 
the anticipated volume? 

The pipeline will be tested for integrity when it is complete.  The total volume of the pipeline will 
be approximately 70,000 gallons.  Water used in testing will drain into the Huntington Power 
Plant settling pond at the lower end of the pipeline. 
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c. Will removal and/or addition of pipe and/or pumps be required as part of the 
pipeline maintenance? 

No.  Routine maintenance will be restricted to periodic checking of pressure relief and air 
introduction valves.  Emergency maintenance may require the temporary use of bypass sections 
of pipe to route the flow around maintenance areas. 

d. Will all maintenance activities be confined within the right-of-way? 

Yes. 

e. Safety 

Safety concerns are minimal with the proposed gravity flow water pipeline.  Pipe wall thickness 
and the location of the shut-off valve were selected based on anticipated pressures. 

f. Will industrial wastes and toxic substances be generated or stored on right-of-
way? 

No. 

g. Inspection and maintenance schedules 

Visual inspection of the finished pipeline will be conducted on a monthly basis from the existing 
roadways. 

i. Will these be conducted on the ground and/or by aircraft? 

Routine maintenance inspections will be conducted on the ground, using existing roadways. 

ii. If by aircraft, will the aircraft require landing strips and/or heliports? 

No. 

h. Work schedules 

Work schedules during operation will consist of the monthly ground inspection. 

i.     Fire control 

Operation of the gravity flow water pipeline does not create the potential for fire. 

j. Contingency planning 

No contingencies have been identified at this time.   

10. Termination and Restoration 
This pipeline, once constructed, is intended to be a permanent installation. 
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a. Removal of structures 

Once construction is complete, the pipeline and associated structures (valves, pressure reliefs, air-
vac structures) will be left in place permanently.  PacifiCorp will operate and maintain the 
pipeline regardless of power plant operations.   

b. Will pipe be removed or cleaned and left in ground? 

Pipe will be left in the ground. 

c. Obliteration of roads 

No roads will be constructed during this installation.  All construction activities will take place 
alongside and largely within the rights-of-way of existing roads.  No obliteration of roads will be 
necessary. 

d. Stabilization and revegetation of disturbed areas 

Disturbed areas will be reclaimed according to agency-approved reclamation plans at the time of 
termination. 
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Attachment A. Overview Map
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Attachment B. Legal Description Tables 
 

Table B. 1. Legal Description in Pipeline Order, from Start to End 

Sections within T 16 S, R 7 E 
Owner Section # Description Parcel Acres 
USFS 29 SE 1/4, SW 1/4, NE 1/4 10 
USFS 29 S 1/2, SE 1/4, NE 1/4 20 
USFS 28 S 1/2, S 1/2, NW 1/4 40 
USFS 28 N 1/2, SW 1/2, NE 1/4 10 
USFS 28 S 1/2, NE 1/4, SW 1/4, NE 1/4 5 
USFS 28 N 1/2, SE 1/4, NE 1/4 20 
PacifiCorp 28 SE 1/4, NE 1/4, NE 1/4 10 
USFS 27 S 1/2, NW 1/4, NW 1/4 20 
USFS 27 NE 1/4, NW 1/4, NW 1/4 10 
Andalex 27 N 1/2, NE 1/4, NW 1/4 20 
PacifiCorp 22 S 1/2, SE 1/4, SW 1/4 20 
Andalex 22 SW 1/4, SW 1/4, SE 1/4 10 
Andalex 22 N 1/2, SW 1/4, SE 1/4 20 
COP  22 E 1/2, NE 1/4, SE 1/4 20 
COP  22 S1/2, NW 1/4, NE 1/4, SE 1/4,  5 
COP  22 N 1/2, SW 1/4, NE 1/4, SE 1/4 5 
COP  22 SE 1/4, NE 1/4, SE 1/4 10 
USFS 22 E 1/2, NE 1/4, SE 1/4, SE 1/4 5 
COP  23 W 1/2, W 1/2, W 1/2, SW 1/4, SW 1/4 5 
USFS 22 E 1/2, SE 1/4, SE 1/4, SE 1/4 5 
BLM 27 E 1/2, NE 1/4, NE 1/4 20 
Andalex 27 E 1/2, SE 1/4, NE 1/4 20 
BLM 26 N 1/2, SW 1/4, NW 1/4 20 
BLM 26 SE 1/4, SW 1/4, NW 1/4 10 
COP  26 W 1/2, SW 1/4, SE 1/4, NW 1/4 5 
BLM 26 W 1/2, W 1/2, NE 1/4, SW 1/4 10 
BLM 26 W 1/2, SE 1/4, SW 1/4 20 
BLM 26 S 1/2, SE 1/4, SE 1/4, SW 1/4  5 
BLM 35 NE 1/4, NE 1/4, NW 1/4 10 
Emery Co. 35 N 1/2, NW 1/4, NE 1/4 20 
Emery Co. 35 SE 1/4, NW 1/4, NE 1/4 10 
Emery Co. 35 S 1/2, NE 1/4, NE 1/4 20 
UDOT 36 S 1/2, NW 1/4, NW 1/4 20 
PacifiCorp 36 NE 1/4, SW 1/4, NW 1/4,  10 
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PacifiCorp 36 W 1/2, NW 1/4, SE 1/4, NW 1/4 5 
PacifiCorp 36 W 1/2, SW 1/4, SE 1/4, NW 1/4 5 
PacifiCorp 36 W 1/2, W 1/2, NE 1/4, SW 1/4 10 

 

Table B. 2. Legal Description in Section Order 

Sections within T 16 S, R 7 E 
Owner Section # Description Parcel Acres 
PacifiCorp 22 S 1/2, SE 1/4, SW 1/4 20 
Andalex 22 SW 1/4, SW 1/4, SE 1/4 10 
Andalex 22 N 1/2, SW 1/4, SE 1/4 20 
COP  22 E 1/2, NE 1/4, SE 1/4 20 
COP  22 S1/2, NW 1/4, NE 1/4, SE 1/4,  5 
COP  22 N 1/2, SW 1/4, NE 1/4, SE 1/4 5 
COP  22 SE 1/4, NE 1/4, SE 1/4 10 
USFS 22 E 1/2, NE 1/4, SE 1/4, SE 1/4 5 
USFS 22 E 1/2, SE 1/4, SE 1/4, SE 1/4 5 
COP  23 W 1/2, W 1/2, W 1/2, SW 1/4, SW 1/4 5 
BLM 26 N 1/2, SW 1/4, NW 1/4 20 
BLM 26 SE 1/4, SW 1/4, NW 1/4 10 
COP  26 W 1/2, SW 1/4, SE 1/4, NW 1/4 5 
BLM 26 W 1/2, W 1/2, NE 1/4, SW 1/4 10 
BLM 26 W 1/2, SE 1/4, SW 1/4 20 
BLM 26 S 1/2, SE 1/4, SE 1/4, SW 1/4  5 
USFS 27 S 1/2, NW 1/4, NW 1/4 20 
USFS 27 NE 1/4, NW 1/4, NW 1/4 10 
Andalex 27 N 1/2, NE 1/4, NW 1/4 20 
BLM 27 E 1/2, NE 1/4, NE 1/4 20 
Andalex 27 E 1/2, SE 1/4, NE 1/4 20 
USFS 28 S 1/2, S 1/2, NW 1/4 40 
USFS 28 N 1/2, SW 1/2, NE 1/4 10 
USFS 28 S 1/2, NE 1/4, SW 1/4, NE 1/4 5 
USFS 28 N 1/2, SE 1/4, NE 1/4 20 
PacifiCorp 28 SE 1/4, NE 1/4, NE 1/4 10 
USFS 29 SE 1/4, SW 1/4, NE 1/4 10 
USFS 29 S 1/2, SE 1/4, NE 1/4 20 
BLM 35 NE 1/4, NE 1/4, NW 1/4 10 
Emery Co. 35 N 1/2, NW 1/4, NE 1/4 20 
Emery Co. 35 SE 1/4, NW 1/4, NE 1/4 10 
Emery Co. 35 S 1/2, NE 1/4, NE 1/4 20 
UDOT 36 S 1/2, NW 1/4, NW 1/4 20 
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PacifiCorp 36 NE 1/4, SW 1/4, NW 1/4,  10 
PacifiCorp 36 W 1/2, NW 1/4, SE 1/4, NW 1/4 5 
PacifiCorp 36 W 1/2, SW 1/4, SE 1/4, NW 1/4 5 
PacifiCorp 36 W 1/2, W 1/2, NE 1/4, SW 1/4 10 

 

Table B. 3. Legal Description in Alphabetic Order of Landownership 

Sections within T 16 S, R 7 E 
Owner Section # Description Parcel Acres 
Andalex 22 SW 1/4, SW 1/4, SE 1/4 10 
Andalex 22 N 1/2, SW 1/4, SE 1/4 20 
Andalex 27 N 1/2, NE 1/4, NW 1/4 20 
Andalex 27 E 1/2, SE 1/4, NE 1/4 20 
BLM 26 N 1/2, SW 1/4, NW 1/4 20 
BLM 26 SE 1/4, SW 1/4, NW 1/4 10 
BLM 26 W 1/2, W 1/2, NE 1/4, SW 1/4 10 
BLM 26 W 1/2, SE 1/4, SW 1/4 20 
BLM 26 S 1/2, SE 1/4, SE 1/4, SW 1/4  5 
BLM 27 E 1/2, NE 1/4, NE 1/4 20 
BLM 35 NE 1/4, NE 1/4, NW 1/4 10 
COP  22 E 1/2, NE 1/4, SE 1/4 20 
COP  22 S1/2, NW 1/4, NE 1/4, SE 1/4,  5 
COP  22 N 1/2, SW 1/4, NE 1/4, SE 1/4 5 
COP  22 SE 1/4, NE 1/4, SE 1/4 10 
COP  23 W 1/2, W 1/2, W 1/2, SW 1/4, SW 1/4 5 
COP  26 W 1/2, SW 1/4, SE 1/4, NW 1/4 5 
Emery Co. 35 N 1/2, NW 1/4, NE 1/4 20 
Emery Co. 35 SE 1/4, NW 1/4, NE 1/4 10 
Emery Co. 35 S 1/2, NE 1/4, NE 1/4 20 
PacifiCorp 22 S 1/2, SE 1/4, SW 1/4 20 
PacifiCorp 28 SE 1/4, NE 1/4, NE 1/4 10 
PacifiCorp 36 NE 1/4, SW 1/4, NW 1/4,  10 
PacifiCorp 36 W 1/2, NW 1/4, SE 1/4, NW 1/4 5 
PacifiCorp 36 W 1/2, SW 1/4, SE 1/4, NW 1/4 5 
PacifiCorp 36 W 1/2, W 1/2, NE 1/4, SW 1/4 10 
USFS 22 E 1/2, NE 1/4, SE 1/4, SE 1/4 5 
USFS 22 E 1/2, SE 1/4, SE 1/4, SE 1/4 5 
USFS 27 S 1/2, NW 1/4, NW 1/4 20 
USFS 27 NE 1/4, NW 1/4, NW 1/4 10 
USFS 28 S 1/2, S 1/2, NW 1/4 40 
USFS 28 N 1/2, SW 1/2, NE 1/4 10 
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USFS 28 S 1/2, NE 1/4, SW 1/4, NE 1/4 5 
USFS 28 N 1/2, SE 1/4, NE 1/4 20 
USFS 29 SE 1/4, SW 1/4, NE 1/4 10 
USFS 29 S 1/2, SE 1/4, NE 1/4 20 
UDOT 36 S 1/2, NW 1/4, NW 1/4 20 
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Attachment C. Landownership Map
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Attachment D. Bore and Stream Crossings Figures



Figure 1. Boring and Bridge Crossing Location Details at the Mouth of Rilda Canyon



JennaJ
Typewritten Text
Figure 2. Boring and Diversion Structure Crossing Location Details Near Huntington Power Plant



Figure 3. Boring Location Details at Bear Canyon Road
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Attachment E. Water Quality Sampling Results



The analyses presented on this report were performed in accordance with the  

National Environmental Laboratory Accreditation Program (NELAP) unless 

noted in the comments, flags, or case narrative.  If the report is to be used for 

regulatory compliance, it should be presented in its entirety, and not be 

altered.

Client Service Contact: 801.262.7299

Pacificorp - Huntington Plant

Attn: Chuck Sembroski

P.O. Box 680

Huntington, UT  84528

Work Order: 16F0973

Project: Deer Creek Mine 11th-17th West

7/6/2016

Approved By:

Reed Hendricks, Senior Project Manager

9632 South 500 West Sandy, Utah 84070

Serving the Intermountain West since 1953

801.262.7299 Main 866.792.0093 Fax www.ChemtechFord.com
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Chemtech-Ford Laboratories
Serving the Intermountain West Since 1953

Certificate of Analysis

9632 South 500 West

Sandy, UT  84070

O:(801) 262-7299   F: (866) 792-0093

www.ChemtechFord.com

Pacificorp - Huntington Plant

Chuck Sembroski

P.O. Box 680

Huntington, UT  84528

PO#:

Receipt:

Date Reported:

Project Name:

3000116067

6/17/16  14:52 @ 10.60 °C

7/6/2016

Deer Creek Mine 11th-17th West

Sample ID:  Deer Creek Mine 11th-17th West

 Lab ID:  16F0973-01Matrix:  Water

Flag(s)MethodUnitsResultParameter

Analysis

Date/Time

Date Sampled:  6/17/16  10:21

Preparation

Date/Time

Sampled By:  Chuck Sembroski

Minimum

Reporting

Limit

Pesticides

4,4'-DDD ND ug/L EPA 608 6/28/166/21/160.2

4,4'-DDE ND ug/L EPA 608 6/28/166/21/160.1

4,4'-DDT ND ug/L EPA 608 6/28/166/21/160.2

alpha-Chlordane ND ug/L EPA 608 6/28/166/21/160.1

Aldrin ND ug/L EPA 608 6/28/166/21/160.2

alpha-BHC ND ug/L EPA 608 6/28/166/21/160.05

beta-BHC ND ug/L EPA 608 6/28/166/21/160.1

delta-BHC ND ug/L EPA 608 6/28/166/21/160.1

Dieldrin ND ug/L EPA 608 6/28/166/21/160.1

Endosulfan I ND ug/L EPA 608 6/28/166/21/160.1

Endosulfan II ND ug/L EPA 608 6/28/166/21/160.2

Endosulfan sulfate ND ug/L EPA 608 6/28/166/21/160.2

Endrin ND ug/L EPA 608 6/28/166/21/160.1

Endrin aldehyde ND ug/L EPA 608 6/28/166/21/160.2

gamma-Chlordane ND ug/L EPA 608 6/28/166/21/160.1

Heptachlor ND ug/L EPA 608 6/28/166/21/160.1

Heptachlor epoxide ND ug/L EPA 608 6/28/166/21/160.1

Lindane ND ug/L EPA 608 6/28/166/21/160.05

PCB-1016 ND ug/L EPA 608 6/28/166/21/162.0

PCB-1221 ND ug/L EPA 608 6/28/166/21/162.0

PCB-1232 ND ug/L EPA 608 6/28/166/21/162.0

PCB-1242 ND ug/L EPA 608 6/28/166/21/162.0

PCB-1248 ND ug/L EPA 608 6/28/166/21/162.0

PCB-1254 ND ug/L EPA 608 6/28/166/21/162.0

PCB-1260 ND ug/L EPA 608 6/28/166/21/162.0

Toxaphene ND ug/L EPA 608 6/28/166/21/162.0

Semi-Volatile Compounds

1,2,4-Trichlorobenzene ND ug/L EPA 625 6/27/166/21/165

1,2-Dichlorobenzene ND ug/L EPA 625 6/27/166/21/165

1,3-Dichlorobenzene ND ug/L EPA 625 6/27/166/21/165

1,4-Dichlorobenzene ND ug/L EPA 625 6/27/166/21/165

2,4,6-Trichlorophenol ND ug/L EPA 625 6/27/166/21/165

2,4-Dichlorophenol ND ug/L EPA 625 6/27/166/21/165

2,4-Dimethylphenol ND ug/L EPA 625 6/27/166/21/165

2,4-Dinitrophenol ND ug/L EPA 625 6/27/166/21/1610

2,4-Dinitrotoluene ND ug/L EPA 625 6/27/166/21/165

2,6-Dinitrotoluene ND ug/L EPA 625 6/27/166/21/165

2-Chloronaphthalene ND ug/L EPA 625 6/27/166/21/165

2-Chlorophenol ND ug/L EPA 625 6/27/166/21/165

2-Nitrophenol ND ug/L EPA 625 6/27/166/21/1610

3,3´-Dichlorobenzidine ND ug/L EPA 625 6/27/166/21/1610

4,6-Dinitro-2-methylphenol ND ug/L EPA 625 6/27/166/21/1610

4-Bromophenyl phenyl ether ND ug/L EPA 625 6/27/166/21/165

Project Name:  Deer Creek Mine 11th-17th West CtF WO#:  16F0973

www.ChemtechFord.com
Page 2 of 6Page 2 of 9
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Chemtech-Ford Laboratories
Serving the Intermountain West Since 1953

Certificate of Analysis

9632 South 500 West

Sandy, UT  84070

O:(801) 262-7299   F: (866) 792-0093

www.ChemtechFord.com

Pacificorp - Huntington Plant

Chuck Sembroski

P.O. Box 680

Huntington, UT  84528

PO#:

Receipt:

Date Reported:

Project Name:

3000116067

6/17/16  14:52 @ 10.60 °C

7/6/2016

Deer Creek Mine 11th-17th West

Sample ID:  Deer Creek Mine 11th-17th West (cont.)

 Lab ID:  16F0973-01Matrix:  Water

Flag(s)MethodUnitsResultParameter

Analysis

Date/Time

Date Sampled:  6/17/16  10:21

Preparation

Date/Time

Sampled By:  Chuck Sembroski

Minimum

Reporting

Limit

Semi-Volatile Compounds (cont.)

4-Chloro-3-methylphenol ND ug/L EPA 625 6/27/166/21/165

4-Chlorophenyl Phenyl Ether ND ug/L EPA 625 6/27/166/21/165

4-Nitrophenol ND ug/L EPA 625 6/27/166/21/1610

Acenaphthene ND ug/L EPA 625 6/27/166/21/165

Acenaphthylene ND ug/L EPA 625 6/27/166/21/165

Anthracene ND ug/L EPA 625 6/27/166/21/165

Azobenzene ND ug/L EPA 625 6/27/166/21/165

Benzidine ND ug/L EPA 625 6/27/166/21/1610

Benzo (a) anthracene ND ug/L EPA 625 6/27/166/21/165

Benzo (a) pyrene ND ug/L EPA 625 6/27/166/21/165

Benzo (b) fluoranthene ND ug/L EPA 625 6/27/166/21/165

Benzo (g,h,i) perylene ND ug/L EPA 625 6/27/166/21/165

Benzo (k) fluoranthene ND ug/L EPA 625 6/27/166/21/165

Bis (2-chloroethoxy) Methane ND ug/L EPA 625 6/27/166/21/165

Bis (2-chloroethyl) Ether ND ug/L EPA 625 6/27/166/21/165

Bis (2-chloroisopropyl) Ether ND ug/L EPA 625 6/27/166/21/165

Bis (2-ethylhexyl) Phthalate ND ug/L EPA 625 6/27/166/21/1610

Butylbenzylphthalate ND ug/L EPA 625 6/27/166/21/165

Chrysene ND ug/L EPA 625 6/27/166/21/165

Dibenzo (a,h) anthracene ND ug/L EPA 625 6/27/166/21/165

Diethylphthalate ND ug/L EPA 625 6/27/166/21/165

Dimethyl phthalate ND ug/L EPA 625 6/27/166/21/165

Di-n-butylphthalate ND ug/L EPA 625 6/27/166/21/165

Di-n-Octylphthalate ND ug/L EPA 625 6/27/166/21/165

Fluoranthene ND ug/L EPA 625 6/27/166/21/165

Fluorene ND ug/L EPA 625 6/27/166/21/165

Hexachlorobenzene ND ug/L EPA 625 6/27/166/21/165

Hexachlorobutadiene ND ug/L EPA 625 6/27/166/21/165

Hexachlorocyclopentadiene ND ug/L EPA 625 6/27/166/21/1610

Hexachloroethane ND ug/L EPA 625 6/27/166/21/165

Indeno (1,2,3-cd) pyrene ND ug/L EPA 625 6/27/166/21/165

Isophorone ND ug/L EPA 625 6/27/166/21/165

Naphthalene ND ug/L EPA 625 6/27/166/21/165

Nitrobenzene ND ug/L EPA 625 6/27/166/21/165

N-Nitrosodimethylamine ND ug/L EPA 625 6/27/166/21/1610

N-Nitrosodi-n-propylamine ND ug/L EPA 625 6/27/166/21/165

N-Nitrosodiphenylamine ND ug/L EPA 625 6/27/166/21/165

Pentachlorophenol ND ug/L EPA 625 6/27/166/21/165

Phenanthrene ND ug/L EPA 625 6/27/166/21/165

Phenol ND ug/L EPA 625 6/27/166/21/165

Pyrene ND ug/L EPA 625 6/27/166/21/165

Volatile Organic Compounds

1,1,1,2-Tetrachloroethane ND ug/L EPA 624 6/20/166/20/165

Project Name:  Deer Creek Mine 11th-17th West CtF WO#:  16F0973

www.ChemtechFord.com
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Chemtech-Ford Laboratories
Serving the Intermountain West Since 1953

Certificate of Analysis

9632 South 500 West

Sandy, UT  84070

O:(801) 262-7299   F: (866) 792-0093

www.ChemtechFord.com

Pacificorp - Huntington Plant

Chuck Sembroski

P.O. Box 680

Huntington, UT  84528

PO#:

Receipt:

Date Reported:

Project Name:

3000116067

6/17/16  14:52 @ 10.60 °C

7/6/2016

Deer Creek Mine 11th-17th West

Sample ID:  Deer Creek Mine 11th-17th West (cont.)

 Lab ID:  16F0973-01Matrix:  Water

Flag(s)MethodUnitsResultParameter

Analysis

Date/Time

Date Sampled:  6/17/16  10:21

Preparation

Date/Time

Sampled By:  Chuck Sembroski

Minimum

Reporting

Limit

Volatile Organic Compounds (cont.)

1,1,1-Trichloroethane ND ug/L EPA 624 6/20/166/20/165

1,1,2-Trichloroethane ND ug/L EPA 624 6/20/166/20/165

1,1-Dichloroethane ND ug/L EPA 624 6/20/166/20/165

1,1-Dichloroethene ND ug/L EPA 624 6/20/166/20/165

1,2-Dichlorobenzene ND ug/L EPA 624 6/20/166/20/165

1,2-Dichloroethane ND ug/L EPA 624 6/20/166/20/165

1,2-Dichloropropane ND ug/L EPA 624 6/20/166/20/165

1,3-Dichlorobenzene ND ug/L EPA 624 6/20/166/20/165

1,4-Dichlorobenzene ND ug/L EPA 624 6/20/166/20/165

2-Chloroethyl vinyl ether ND ug/L EPA 624 6/20/166/20/165

Acrolein ND ug/L EPA 624 6/20/166/20/16100

Acrylonitrile ND ug/L EPA 624 6/20/166/20/1650

Benzene ND ug/L EPA 624 6/20/166/20/165

Bromodichloromethane ND ug/L EPA 624 6/20/166/20/165

Bromoform ND ug/L EPA 624 6/20/166/20/165

Bromomethane ND ug/L EPA 624 6/20/166/20/165

Carbon Tetrachloride ND ug/L EPA 624 6/20/166/20/165

Chlorobenzene ND ug/L EPA 624 6/20/166/20/165

Chloroethane ND ug/L EPA 624 6/20/166/20/165

Chloroform ND ug/L EPA 624 6/20/166/20/165

Chloromethane ND ug/L EPA 624 6/20/166/20/165

cis-1,3-Dichloropropene ND ug/L EPA 624 6/20/166/20/165

Dibromochloromethane ND ug/L EPA 624 6/20/166/20/165

Ethylbenzene ND ug/L EPA 624 6/20/166/20/165

Methylene Chloride ND ug/L EPA 624 6/20/166/20/165

Tetrachloroethene ND ug/L EPA 624 6/20/166/20/165

Toluene ND ug/L EPA 624 6/20/166/20/165

trans-1,2-Dichloroethene ND ug/L EPA 624 6/20/166/20/165

trans-1,3-Dichloropropene ND ug/L EPA 624 6/20/166/20/165

Trichloroethene ND ug/L EPA 624 6/20/166/20/165

Vinyl Chloride ND ug/L EPA 624 6/20/166/20/165

Project Name:  Deer Creek Mine 11th-17th West CtF WO#:  16F0973

www.ChemtechFord.com
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Chemtech-Ford Laboratories
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Certificate of Analysis

9632 South 500 West

Sandy, UT  84070

O:(801) 262-7299   F: (866) 792-0093

www.ChemtechFord.com

Pacificorp - Huntington Plant

Chuck Sembroski

P.O. Box 680

Huntington, UT  84528

PO#:

Receipt:

Date Reported:

Project Name:

3000116067

6/17/16  14:52 @ 10.60 °C

7/6/2016

Deer Creek Mine 11th-17th West

Report Footnotes

Abbreviations

ND = Not detected at the corresponding Minimum Reporting Limit (MRL).

1 mg/L = one milligram per liter or 1 mg/kg = one milligram per kilogram   = 1 part per million.

1 ug/L  = one microgram per liter or 1 ug/kg = one microgram per kilogram = 1 part per billion.

1 ng/L  = one nanogram per liter or 1 ng/kg  = one nanogram per kilogram   = 1 part per trillion.
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August 16,2016

PACIFICORP
FIELD OFFICE
PO BOX 1005
HUNTINGTON UT 84528

Client Sample lD:

Date Sampled:
Date Received:
Product Description:

Comments

TESTS

Hardness, mg equivalent CaCO3/L

Acidity

Anions

Balance

Cations

Alkalinity, mg CaCOSL (pH 4.5)

Bicarbonate Alkalinity as CaG03

Carbonate AlkaliniÇ as CaCO3

Nitogen, Ammonia

pH

pH Temperature

Conductivity

Total Dissolved Solids

Nitrate

Nitite
Chloride, Cl

Sulfate, SO4

Ortho-Phosphate-P

Mercury, Hg - Total

METALS BY ICP

SGS North America

RESULT UNIT METHOD

Analysis Report

11W-17W SEALS Sample lD By: PacifìCorp

Jut 12,2016 Sample Taken By: CAS KSF

Jul 12,2016 Time Received: 1325

WATER Time Sampled: 1021

Location: 11W-17W SEALS
Mine: 4

Field - pH: 7.66 pH units
Field - Conductivity: 929 UMHOS/CM
Field - Temperature: 13.4 DEG. C

Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed atA.W.A.L.

SGS Minerals Sample lD: 782-1638403401

REPORTING

LIMIT

1

5

0

-10

0

5

5

5

0.1

0.01

0.01

0.'1

30

0.05

0.05

1

I

0.05

0.2

Page 1 of 3

ANALYZED

TIME ANALYST

12:00:00

15:00:00

12:00:00

12:00:00

12:00:00

10:00:05

10:00:05

10:00:05

07:30:00

09:00:00

09:00:00

11:37:32

14:30:00

12:00:00
'12:00:00

12:00:00
'12:00:00

12:00:00

07:00:00

304
<5

9.48

-2.24

9.07

HF

MS

HF

HF

HF

MS

MS

MS

MS

MS

MS

MS

MS

HF

HF

HF

HF

HF

HF

362 mg/L

362 mg/L

mg/L

mg/L

meq/L

Yo

meq/L

mg/L

mg/L

<5

3.9

7.39

20.00

842

489

<0.05

<0.05

11

93

<0.05

<0.2

"c
pmhos/cm

mg/L

mg/L

mg/L

mS/L

mg/L

mg/L

ps/L

DATE

2016-07-26

2016-06-30

2016-07-26

2016-07-26

2016-07-26

2016-07-1 I
2016-07-19

201 6-07-1 I
2016-07-25

20 1 6-07-03

20 1 6-07-03

2016-07-21

2016-07-14

2016-07-1 3

2016-07-13

20 1 6-07-1 3

2016-07-13

2016-07-13

201 6-08-04

sM2340-B

D1067

SMlO3OE

SMlO3OE

SMlO3OE

sM2320-B

sM2320-B

sM2320-B

SM45OO-B-D

sM4500-H

sM4500-H

sM2510

sM2540-C

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EP4245.1

I -ir?r 5 t t1:.-' t' \' t :..¡.i a

Domenic lbanez
Lab Supervisor

Minerals Services Division
2035NorthAirportRoad Huntington UT 84528 t(435)653-2311 f (435)-653-2436 wwwsgs.com/minerals

[4ffibs ol the SGS Group (Socjélé C+nérele de surueillance)
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August 16,2016

PACIFICORP
FIELD OFFICE
PO BOX 1005
HUNTINGTON UT 84528

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

METALS BY ICP (continued)

Aluminum, Al - Dissolved

Arsenic, As - Dissolved

Arsenic, As - Total

Boron, B - Total

Cadmium, Cd - Dissolved

Cadmium, Cd - Total

Calcium, Ca - Dissolved

Chromium, Cr - Total

Copper, Cu - Dissolved

Copper, Cu - Total

lron, Fe - Total

lron, Fe - Dissotved

Lead, Pb - Dissolved

Lead, Pb - Total

Magnesium, Mg - Dissolved

Manganese, Mn - Total

Manganese, Mn - Dissolved

Molybdenum, Mo - Dissolved

Nickel, Ni- Total

Potassium, K - Dissolved

SGS North America lnc

RESULT UNIT METHOD

Analysis Report

11W-17W SEALS Sample lD By: PacifiCorp
Jul 12,2016 Sample Taken By: CAS KSF
Jul 12,2016 Time Received: 1325
WATER Time Sampted: 1021

Location: lr'w-fiW SEALS
Mine: 4
Field - pH: 7.66 pH units
Field - Conductivity: 929 UMHOS/CM
Field - Temperature: 13.4 DEG. C

Dissolved Metals Filtered at Lab: Total Selenium 20O.8 Analyzed atA.W.A.L.

SGS Minerals Sample lD: 782-1638403{01

REPORTING

LIMIT

Page2 of 3

ANALYZED

TIME ANALYSTDATE

0.04 mg/L
<0.01 mg/L
<0.01 mg/L

0.22 ngll
<0.001 mg/L
<0.001 mg/L

57.96 mg/L

0.005 mg/L
<0.01 mg/L
<0.01 mg/L

1.35 mg/L
<0.03 mg/L
<0.01 mg/L
<0.01 mg/L

38.76 mg/L

0.020 mg/L

0.018 mg/L

0.011 mg/L

0.037 mg/L

10.40 mg/L

EP4200.7

EPA 200.7

EPA 200.7

8P4200.7
EPA 200.7

8P4200.7
EPA 200.7

8P4200.7
EPA 200.7

8PA200.7

EPA 200.7

EP4200.7

EP4200.7

EP4200.7

EP4200.7

EPA 200.7

EPA 200.7

8P4200.7
EPA 200.7

EP4200.7

2016-07-1 I
2016-07-19

201 6-08-03

2016-08-03

2016-07-19

201 6-08-03

2016-07-19

201 6-08-03

2016-07-19

2016-07-14

2016-07-14

2016-07-19

2016-07-1 I
2016-07-14

2016-07-19

2016-07-14

2016-07-'t9

2016-07-19

2016-07-14

2016-07-19

10:00:00

10:00:00

10:23:'19

10:23:19

10:00:00

10:23:19

10:00:00

10:23:19

10:00:00

13:00:00

13:00:00

10:00:00

10:00:00

13:00:00

10:00:00

13:00:00

10:00:00

10:00:00

13:00:00

10:00:00

0.03

0.01

0.01

0.01

0.001

0.001

0.03

0.001

0.01

0.01

0.05

0.03

0.01

0.01

0.01

0.002

0.002

0.005

0.001

0.14

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

Domenic lbanez
Lab Supervisor

Minerals Services Division
2035NorthAirportRoad Huntington UT 84528 t(435)653-23'11 f (435)-6532436 www.sgs.com/minerats
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August 16,2016

PACIFICORP
FIELD OFFICE
PO BOX 1005
HUNTINGTON UT 84528

Client Sample lD:

Date Sampled:
Date Received:
Product Description

Comments:

TESTS

METALS BY IGP (continued)

Selenium, Se - Total

Selenium, Se - Total

Silver, Ag - Total

Sodium, Na - Dissolved

Zinc,Zn - Dissolved

Zinc, Zn - Total

RESULT UNIT METHOD

Analysis Report

1.lW-17W SEALS Sample lD By: PacifiCorp

Jut j2,201'6 Sample Taken By: CAS KSF

Jul 12,2016 Time Received: 1325

WATER Time Sampled: 1021

Location: 11W-17W SEALS
Mine: 4

Field - pH: 7.66 pH units
Field - Conductivity: 929 UMHOS/CM
Field - Temperature: 13.4 DEG. C

Dissolved Metals Filtered at Lab: Total Selenium 200.8 Analyzed atA.W.A.L.

SGS Minerals Sample lD: 782-1638403-001

REPORTING

LIMIT

0.02

0.002

0.002

009
0.004

0.004

Page 3 of 3

ANALYZED

TIME ANALYST

13:00:00

13:24:00

06:00:00

10:00:00

10:00:00

13:00:00

<0 02

<0.002

<0.002

62.50
<0.004

<0.004

EPA 200.7

EPA 200.8

EPA 200.7

EPA 200,7

EPA 200.7

8P4200.7

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DATE

2016-07-14

20't6-08-05

20't6-08-04

2016-07-1 9

2016-07-'t9

2016-07-14

HF

DI

HF

HF

HF

HF

Domenic lbanez
Lab Supervisor

Minerals Services Division
SGS North America I 2035NorthA¡rportRoad Huntington UT 84528 t(435)653-2311 f (435)-653-2436 www.sgs.com/minerals

l\¡ffiber of lhe SGS Group (Société GénéÉle de Suryeillance)
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Attachment F. Plan Set (Engineered Drawings) 
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Attachment G. Draft Stormwater Pollution Prevention Plan (SWPPP) 
  



Stormwater Pollution Prevention Plan (SWPPP) 
Rilda Canyon to Huntington Pipeline  Date 
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Stormwater Pollution Prevention Plan 

for: 
Rilda Canyon to Huntington Pipeline 

Rilda and Huntington Canyons 
Emery County, Utah 

 

Operator(s): 
Company 

Name 
Address 

City, State, Zip 
Phone 
Email 

 
 

SWPPP Contact(s): 
Company or Organization Name 

Name 
Address 

City, State, Zip 
Phone 
Email 

 

SWPPP Preparation Date: 
Date 
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Section 1. Project Site Information 

1.1 Contact Information/Responsible Parties 

Owner: 
Interwest Mining Company 
Name 
Address 
Address 
Phone 
Email 

 
Operator(s): 

Company 
Name 
Address 
City, State, Zip 
Phone 
Email 
Area of control (if more than one operator at site) 
Repeat as necessary 
 

SWPPP Contact(s): 
Company 
Name 
Address 
City, State, Zip 
Phone 
Email 
Area of control (if more than one operator at site) 
Repeat as necessary 
 

This SWPPP was prepared by: 
Jones and DeMille Engineering 
Jenna Jorgensen 
1535 S. 100 W. 
Richfield, UT 84701 
(435) 893-5203 
Jenna.j@jonesanddemille.com 
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Subcontractor(s): 
Company or Organization Name 
Name 
Address 
City, State, Zip 
Telephone 
Email/Fax 
Area of control (if more than one operator at site) 
Repeat as necessary 
 

Emergency 24-Hour Contact: 
Company or Organization Name 
Name 
Telephone 

1.2 Project Location Information 

Project Name: Rilda Canyon to Huntington Pipeline 

Project Location: Rilda and Huntington Canyons 

County: Emery County 

Latitude/Longitude: 39.407   -111.110 

Method for determining latitude/longitude: Google Earth 

Is the project located in Indian country?   Yes  No 

Is this project considered a federal facility?    Yes   No 

UPDES project or permit tracking number1: UPDES Number 

  

                                                 
1 This is the unique identifying number assigned to your project by your permitting authority after you have applied 
for coverage under the appropriate Pollutant Discharge Elimination System (PDES) construction general permit. 
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1.3 Receiving Waters 

Does your project/site discharge stormwater into a Municipal Separate Storm Sewer System 
(MS4)?   Yes  No 

Description of storm sewer systems: None within project area 

Description of receiving waters: Huntington Creek 

Distance to the nearest waterbody:  0 feet 

Category water: Category 1 within USFS boundary; Category 3 below USFS boundary. 

Description of impaired waters or waters subject to TMDLs: Huntington Creek is impaired for 
selenuim. 

If there are any surface waters located within 50 feet of your construction disturbances, complete 
the Supplemental Form - Buffer Compliance Alternatives.  (If no, you are in compliance 
with the buffer requirements). 

1.4 Type of Construction Activity 

Check all that apply 

 Residential  Commercial  Industrial  Road  Bridge Linear Utility
 Contouring, Landscaping   Pipeline  
 Other (please specify): 

1.5 Construction Site Estimates 

The following are estimates of the construction site: 
Total area of plot: acres 
Estimated area to be disturbed: acres 
Maximum area to be disturbed at any one time: acres 
Percentage impervious area before construction: % 
Runoff coefficient before construction:  
Percentage impervious area after construction: % 
Runoff coefficient after construction:  
 
Estimated Project Start Date: Start Date 
Estimated Project End Date: End Date 
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1.6 Additional Site Characteristics 

The site was previously used for existing road rights-of-way. 

Soil types:  

Slopes: 

Drainage patterns: 

Vegetation: 

Other topographical features: 

1.7 Site Features and Sensitive Areas to be Protected 

Unique features to be preserved: 

Measures to protect these features: 

1.8 Potential Sources of Pollution 

Potential sources of sediment to stormwater runoff: 

Potential pollutants and sources, other than sediment, to stormwater runoff: 

Activity and pollutants generated Location 
Clearing and grubbing – debris  
Construction – solid waste  
Construction – sanitary waste  
Chemical material storage and use  
Equipment operation  
Equipment fueling and maintenance  
Seeding – fertilizer,etc.  
Weed control - pesticide  
 

1.9 Endangered Species Certification 

Are endangered or threatened species or critical habitats on or near the project area? 

 Yes   No 

Describe how this determination was made: 

If yes, describe which species or critical habitats: 
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If yes, describe or refer to documentation that determines the likelihood of an impact on 
identified species and/or habitat and the steps taken to address that impact.  (Note, if species are 
on or near your project site, EPA strongly recommends that the site operator work closely with 
the appropriate field office of the U.S. Fish and Wildlife Service or National Marine Fisheries 
Service.  For concerns related to state or tribal listing of species, please contact a state or tribal 
official.) 

1.10 Historic Preservation 

Are there any historic sites on or near the construction site? 

 Yes   No 

Describe how this determination was made: 

If yes, describe or refer to documentation that determines the likelihood of an impact on this 
historic site and the steps taken to address that impact. 

1.11 Applicable Federal, Tribal, State, or Local Programs 

 

Section 2. Erosion and Sediment Control BMPs 

2.1 Minimize Disturbed Area and Protect Natural Features and Soil 

Soil compaction will be minimized or corrected by… 

Natural buffers will be delineated/marked by ___ to prevent disturbance from construction. 

2.2 Phase Construction Activity 

• Phase I 
1. Install storm water controls 

o Describe phase 
o Duration of phase (start date, end date) 
o List BMPs associated with this phase and estimated dates 
o Describe stabilization methods and estimated dates 
o Estimated dates when stormwater controls will be removed 

A detailed project schedule is included in Appendix D. 
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Repeat as necessary 

2.3 Allowable Non-Stormwater Discharge Management 

List allowable discharges and the measures used to eliminate or reduce them and prevent them 
from becoming contaminated. 

Allowable discharge Measures to eliminate/reduce discharges 
  
  
 
Type of Allowable Non-Stormwater Discharge 
Discharges from emergency fire-fighting activities 
Fire hydrant flushings 
Properly managed landscape irrigation 
Waters used to wash vehicles and equipment – no soap or solvent 
Water used to control dust 
Potable water including uncontaminated water line flushings 
Routine external building wash down 
Pavement wash waters 
Uncontaminated air conditioning or compressor condensate 
Uncontaminated, non-turbid discharges of ground water or spring water 
Foundation or footing drains 
Construction dewatering water 
 

(Note:  You are reminded of the requirement to identify the likely locations of these 
allowable non-stormwater discharges on your site map.) 

2.4 Control Stormwater Flowing onto and through the Project 

BMP Description: Topsoil will be salvaged, and formed into a berm to prevent stormwater from 
flowing onto the site. 

Installation Schedule:  
Maintenance and 
Inspection: 

 

Responsible Staff: Name 
 

BMP Description: Temporary slope breakers are ridges or channels constructed diagonally on a 
slope, to reduce runoff velocity and divert water from the construction right-of-way.  These may 
be constructed of soil, straw bales, or sand bags.  Installation locations will be based on site 
review prior to ground disturbance, and where disturbance will occur on slopes greater than 5 
percent when the base of the slope is less than 50 feet from a waterbody, wetland, or road 
crossing.  The outfall of each breaker will be directed to a stable, well-vegetated area or 
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dissipating device, and will avoid discharging into waterbodies, wetlands, or other sensitive 
resource areas.  Spacing will be based on the percent slope. 

Slope (%) Spacing (feet) 
5-15 300 

>15-30 200 
>30 100 

 

Installation Schedule:  
Maintenance and 
Inspection: 

 

Responsible Staff: Name 
 

BMP Description: Trench breakers will be installed to slow the flow of water through the open 
trench.  Trench breakers will be constructed of sandbags.  Installation locations will be based on 
site review and the result of inspections. 

Installation Schedule:  
Maintenance and 
Inspection: 

 

Responsible Staff: Name 
 

2.5 Stabilize Soils 

BMP Description: Dust will be suppressed by watering excavation faces and access roads as 
needed. 

Installation Schedule:  As needed based on inspection 
Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
 

BMP Description: Soil roughening is a temporary erosion control practice – appropriate for 
slopes, especially greater than 3:1, soil piles, and areas with highly erodible soils, and areas that 
are disturbed a lot cause it’s easy to do.  Roughen as soon as vegetation has been removed or 
grading has ceased.  Careful of compacting soil, not good on rocky slopes. 

Installation Schedule:   
Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
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BMP Description: Seeding - Drill seeding is the preferred method of application unless site 
conditions preclude the use of drill seeding equipment.  Drill seeds at the minimum rate of 45 
pure live seeds (PLS) per linear foot.  Seeds should be drilled to a depth of 0.25 to 0.5 inch.  
Areas in excess of 40% slope or that are excessively rocky will be broadcast seeded at 80-90 
PLS and covered to a maximum of 0.25 inch by harrowing, drag bar, or roller.  The BLM-
approved seed mix will be used.  

Installation Schedule:  Seeding efforts should be conducted between August 15 and prior 
to winter freezing of the soil.  Non-vegetative erosion control 
must be applied while seeded vegetation is becoming established, 
to reduce erosion and protect the seed. 

Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
 

BMP Description: Mulch will be applied immediately after seeding.  Mulch may consist of 
weed-free straw or hay, wood fiber hydromulch, or a functional equivalent.  The contractor will 
provide, verify, and document that mulch is weed-free.  Mulch will be spread uniformly over the 
area to cover at least 75 percent of the ground surface at a rate of 2 tons/acre of straw or its 
equivalent. 
Mulch will be applied before seeding if final grading and installation of permanent erosion 
control measures will not be completed in an area within 20 days of the trench being backfilled, 
or construction or restoration activity is interrupted for extended periods (e.g., when seeding 
cannot be completed due to seeding period restrictions). 
If mulch is applied before seeding, mulch application on all slopes within 100 feet of 
waterbodies and wetlands will be increased to a rate of 3 tons/acre of straw or equivalent. If 
wood chips are used as mulch, no more than 1 ton/acre will be used and no more than the 
equivalent of 11 lbs/acre available nitrogen (at least 50 percent of which is slow release) will be 
added. The contractor will ensure that mulch is adequately anchored to minimize erosion and soil 
loss due to wind and water. When anchoring with liquid mulch binders, the contractor will use 
the rates recommended by the manufacturer. Liquid mulch binders will not be used within 100 
feet of wetlands or waterbodies. 

Installation Schedule:   
Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
 

2.6 Protect Slopes 

BMP Description: Permanent slope breakers will be used to reduce runoff velocity, divert water 
from the right-of-way, and prevent sedimentation into sensitive resources.  Diverted water will 
be transferred to a stable area without causing water to pool or erode behind the breaker.  Slope 
breakers may be constructed of materials such as soil, sand bags, or a functional equivalent. 



 

9 
 

Installation Schedule:  Prior to construction in applicable areas 
Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
 

BMP Description: Pocking will be used to divert runoff and retain precipitation.  The goal of 
pocking is to create a seedbed that is conducive to the establishment of permanent vegetation 
cover.  Pocking consists of small depressions or terraces that are created by a backhoe, xx inches 
in depth.  The pocks retain snow and rain, creating sites to facilitate seed germination and reduce 
runoff velocities.  Pocks will be spaced approximately xx feet across the slope and xx feet down 
the slope, to minimize the potential of lower pocks failing should a pock above them fail. 

Installation Schedule:  On applicable slopes after topsoil has been replaced 
Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
 

BMP Description: Bonded fiber matrix (BFM) mulch will be applied on steep slopes, 
immediately after seeding.  Mulch will stabilize the soil surface and reduce erosion.  BFM will 
be spread uniformly over the area at the manufacturer’s recommended rates. 

Installation Schedule:  On applicable slopes after topsoil has been replaced 
Maintenance and 
Inspection: 

 

Responsible Staff:  Name 
 

2.7 Protect Storm Drain Inlets 

Storm drains do not occur within the project area. 

2.8 Establish Perimeter Controls and Sediment Barriers 

BMP Description: Retain existing vegetative buffers.  Runoff will be slowed and filtered by 
vegetation left adjacent to construction areas. 

Installation Schedule:  None required 
Maintenance and 
Inspection:  

None required 

 

BMP Description: Silt fences and fiber rolls will be used to retain sediment on-site to the 
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maximum extent possible.  The controls will be selected, installed, and maintained in accordance 
with the manufacturer’s specifications and good engineering practices.  Controls will be 
refurbished when accumulated sediment reaches approximately 50 percent of the structure’s 
capacity.  Controls will be maintained until final stabilization measures are applied, and will be 
removed after reclamation procedures are completed. 

Installation Schedule:  Prior to ground disturbance on each construction spread 
Maintenance and 
Inspection:  

 

Responsible Staff:  Name 
 

2.9 Retain Sediment On-site 

BMP Description:  
Installation Schedule:   
Maintenance and 
Inspection:  

 

Responsible Staff:  Name 
 

BMP Description:  
Installation Schedule:   
Maintenance and 
Inspection:  

 

Responsible Staff:  Name 
 

2.10 Establish Stabilized Construction Exits 

BMP Description:  
Installation Schedule:   
Maintenance and 
Inspection:  

 

Responsible Staff:  Name 
 

BMP Description: Monitor for sediment tracking off of the site.  If necessary, implement 
techniques for sediment removal prior to vehicle exit.  Wheel washing, rumble strips, or rattle 
plates may be used.  If sediment is tracked off-site, collect the sediment by sweeping, shoveling, 
or vacuuming and dispose of in a stable location. 

Installation Schedule:  If needed 
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Maintenance and 
Inspection:  

Inspect exit points (weekly or biweekly and after storms) 

Responsible Staff:  Name 
 

2.11 Additional BMPs 

BMP Description:  
Installation Schedule:   
Maintenance and 
Inspection:  

 

Responsible Staff:  Name 
 

Section 3. Good Housekeeping BMPs 
A Spill Prevention and Response Plan (SPRP) has been prepared, as is attached as Appendix E.  
This SPRP details requirements for: 

• Spill prevention and response procedures 
• Waste management procedures 
• Storage of materials 
• Designated staging and washout areas 

Section 4. Inspections 

4.1 Inspections 

Inspection Personnel 
Name:  
Qualifications:  

4.1.1 Inspection Schedule and Procedures 
Inspections will be conducted once every (week or 2 weeks) and within 24 hours of storm 
events.  “Within 24 hours of a storm event” means within 24 hours once a storm event has 
produced 0.5 inches, even if the storm is continuing.  Inspections are only required during 
normal working hours.  If a storm event happens after hours on Friday, it does not need to be 
inspected until Monday.   

During the site inspection, you must at a minimum inspect the following areas: 
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1. All areas that have been cleared, graded, or excavated and not yet stabilized; 
2. All stormwater controls that have been installed; 
3. Storage and maintenance areas; 
4. Areas where stormwater typically flows within the site; 
5. All points of discharge from the site; and 
6. All locations where stabilization measures have been implemented (unless final 

stabilization has been achieved). 

All erosion, sediment, and pollution prevention controls must remain in effective operating 
condition during permit coverage and be protected from activities that would reduce their 
effectiveness.  When problems are noted during the inspections, they will be corrected 
immediately and be completed by the close of the next work day.  If corrections cannot be 
completed by the next day, the rationale shall be documented in writing and what the schedule 
will be to make the correction.  The SWPPP Coordinator will make the corrections or will assign 
someone to make the corrections.  The SWPPP must be modified accordingly within 7 calendar 
days of completing the work.  Any assignments will be documented in writing.  The SWPPP 
Coordinator will follow up to verify that the corrections were made. 

A current copy of all inspection reports will be kept at the work site or an easily accessible 
location, so that it can be made available at the time of on-site inspection or upon request by 
UDWQ.  Inspection reports can be found in Appendix G. 

4.2 Delegation of Authority 

Duly Authorized Representative or Position: 
Company or Organization Name 
Name 
Position 
Address 
City, State, Zip 
Telephone 
Email/Fax 

 
The Delegation of Authority form is attached as Appendix L. 

4.3 Corrective Action Log 

A corrective action log is included as Appendix H.  This log will describe repair, replacement, 
and maintenance of BMPs as a result of the inspections and maintenance procedures.  It will also 
document clean-up and disposal of spills, releases, or other deposits, and remediation of any 
permit violation. 
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Section 5. Recordkeeping and Training 

5.1 Recordkeeping 

Records will be retained for a minimum period of at least 3 years after the permit is terminated.   

The NOI and acknowledgment letter from the state is attached as Appendix C. 

A Grading and Stabilization Activities log is included as Appendix F. 

5.2 Log of Changes to the SWPPP 

The SWPPP is a working document, and should be updated accordingly.  Some updates or 
changes are marked within the body of the SWPPP; these should be initialed and dated 

An amendment log is included as Appendix I.  This log documents additional changes and 
updates to the SWPPP, including the addition of new BMPs, replacement of failed BMPs, 
changes in activities or timing, changes in personnel, changes in inspection and maintenance, and 
updates to site maps.  Revisions to the SWPPP must be completed within 7 calendar days of the 
change occurring.   

5.3 Training 

At a minimum, personnel must be trained to understand the following if related to the scope of 
their job duties: 

• The location of all stormwater controls on the site required by this permit, and how they 
are maintained; 

• The proper procedures to follow with respect to the permit’s pollution prevention 
requirements; and 

• When and how to conduct inspections, record applicable findings, and take corrective 
actions (only applies to inspection personnel) 

A log of training is included as Appendix K. 

Section 6. Final Stabilization 
If you complete major construction activities on part of your site, you can document your final 
stabilization efforts for that portion of the site. You can amend or add to this section as areas of 
your project are finally stabilized.  Update your site plans to indicate areas that have achieved 
final stabilization.  Note that dates for areas that have achieved final stabilization should be 
included on the Grading and Stabilization Activities Log in Appendix F. 
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Section 7. Certification and Notification 
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 persons 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. 

Name:         Title:       

Signature:         Date:      

 

Name:         Title:       

Signature:         Date:      

Repeat as needed for multiple construction operators at the site



 

 
 

Appendix A. Maps, Drawings, and BMP details 
First map should show undeveloped site and current features. 

a. Boundaries of the property and of the locations where construction activities will occur, 
including: 

i. Locations where earth-disturbing activities will occur, noting any phasing of construction 
activities; 

ii. Approximate slopes before and after major grading activities. Note areas of steep slopes 
(15% or greater); 

iii. Locations where sediment, soil, or other construction materials will be stockpiled; 
iv. Locations of any crossings of surface waters; 
v. Designated points on the site where vehicles will exit onto paved roads; 

vi. Locations of structures and other impervious surfaces upon completion of construction; 
and 

vii. Locations of construction support activity areas covered by this permit. 
b. Locations of all surface waters, including wetlands, that exist within or in the immediate vicinity 

of the site. Indicate which water bodies are listed as impaired, and which are identified as 
Category 1 or 2 waters; 

c. The boundary lines of any natural buffers provided consistent with Part 2.1.2.a.i. 
d. Topography of the site, existing vegetative cover (e.g., forest, pasture, pavement, structures), and 

drainage pattern(s) of storm water and authorized non-storm water flow onto, over, and from the 
site property before and after major grading activities; 

e. Storm water and allowable non-storm water discharge locations, including: 
i. Locations of any storm drain inlets on the site and in the immediate vicinity of the site; 

and 
ii. Locations where storm water or allowable non-storm water will be discharged to surface 

waters (including storm sewer systems and/or wetlands) on or near the site. 
f. Locations of all potential pollutant-generating activities identified in Part 7.2.6; 
g. Locations of storm water control measures; and  
h. Locations where tackifiers, polymers, flocculants, fertilizers, or other treatment chemicals will be 

used and stored. 

  



 

 
 

Appendix B. Construction General Permit 
 

The Construction General Permit UTRC00000 can be accessed at: 
http://www.waterquality.utah.gov/UPDES/docs/2014/07Jul/FinalSWConstructionGenPermit.
pdf 

  



 

 
 

Appendix C. NOI and Acknowledgement Letter from State 
  



 

 
 

Appendix D. Project Schedules 
  



 

 
 

Appendix E. Spill Prevention and Response Plan 
  



 

 
 

Appendix F. Grading and Stabilization Activities Log 
  



 

 
 

Appendix G. Inspection Reports 
  



 

 
 

Appendix H. Corrective Action Log 
  



 

 
 

Appendix I. SWPPP Amendment Log 
  



 

 
 

Appendix J. Subcontractor Certifications/Agreements 
SAMPLE 

Project Number: 

Project Title: 

Operator(s): 

As a subcontractor, you are required to comply with the Stormwater Pollution Prevention Plan 
(SWPPP) for any work that you perform on-site.  Any person or group who violates any 
condition of the SWPPP may be subject to substantial penalties or loss of contract.  You are 
encouraged to advise each of your employees working on this project of the requirements of the 
SWPPP.  A copy of the SWPPP is available for your review at the office trailer. 

Each subcontractor engaged in activities at the construction site that could impact stormwater 
must be identified and sign the following certification statement: 

I certify under the penalty of law that I have read and understand the terms and conditions 
of the SWPPP for the above designated project and agree to follow the BMPs and practices 
described in the SWPPP.  

This certification is hereby signed in reference to the above named project. 

Company: 

Address: 

Telephone Number: 

Type of construction service to be provided: 

 

 

 

Signature:            

Title:      

 

Date:       



 

 
 

Appendix K. Training Log 
  



 

 
 

Appendix L. Delegation of Authority 
 

I, Name, hereby designate the person or specifically described position below to be a duly 
authorized representative for the purpose of overseeing compliance with environmental 
requirements, including the Construction General Permit, at the Rilda Canyon to Huntington 
Pipeline construction site.  The designee is authorized to sign any reports, stormwater pollution 
prevention plans, and all other documents required by the permit. 

Name 
Company or Organization Name 
Address 
City, State, Zip 
Phone 
Email 

By signing this authorization, I confirm that I meet the requirements to make such a designation 
as set forth in the General Permit No. UTRC00000, and that the designee above meets the 
definition of a “duly authorized representative” as set forth in the same permit. 

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 persons 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. 

Name: 

Company: 

Title: 

 

Signature:           

 

Date:      

  



 

 
 

Appendix M. Additional Information 
  



 

 
 

Inspection Report – UPDES Number 

Date of Inspection   Start/End Time  

Inspector’s Name(s)  
Inspector’s Title(s)  
Describe present phase of 
construction 
 

 

Type of Inspection: 
 Regular           Pre-storm event           During storm event           Post-storm event 
Weather Information 

Has there been a storm event since the last inspection?   Yes    No 
If yes, provide: 
Storm Start Date & Time:               Storm Duration (hrs):                Approximate Amount of Precipitation (in): 
 
Weather at time of this inspection? 
 Clear      Cloudy       Rain       Sleet       Fog       Snowing      High Winds     
 Other:                                                               Temperature:        
 
Have any discharges occurred since the last inspection?   Yes    No 
If yes, describe: 
 
Are there any discharges at the time of inspection? Yes    No 
If yes, describe: 
 

Site-specific BMPs 
• Number the structural and non-structural BMPs identified in your SWPPP on your site 

map and list them below (add as many BMPs as necessary). Carry a copy of the 
numbered site map with you during your inspections.  This list will ensure that you are 
inspecting all required BMPs at your site. 

• Describe corrective actions initiated, date completed, and note the person that completed 
the work in the Corrective Action Log.   

BMP Installed? Maintenance 
Required? Corrective Action Needed and Notes 

1  Yes  No Yes  No  
2  Yes  No Yes  No  
3  Yes  No Yes  No  
4  Yes  No Yes  No  
5  Yes  No Yes  No  
6  Yes  No Yes  No  
7  Yes  No Yes  No  
8  Yes  No Yes  No  
9  Yes  No Yes  No  
10  Yes  No Yes  No  
11  Yes  No Yes  No  
12  Yes  No Yes  No  



 

 
 

BMP Installed? Maintenance 
Required? Corrective Action Needed and Notes 

13  Yes  No Yes  No  
14  Yes  No Yes  No  
15  Yes  No Yes  No  
16  Yes  No Yes  No  
17  Yes  No Yes  No  
18  Yes  No Yes  No  
19  Yes  No Yes  No  
20  Yes  No Yes  No  

Overall Site Issues 
Below are some general site issues that should be assessed during inspections.  Customize this 
list as needed for conditions at your site. 

 Implemented? Maintenance 
Required? Corrective Action Needed and Notes 

Are all slopes and disturbed 
areas not actively being 
worked properly stabilized?  

Yes  No Yes  No  

Are natural resource areas 
(e.g., streams, wetlands, 
mature trees, etc.) protected 
with barriers or similar BMPs?   

Yes  No Yes  No  

Are perimeter controls and 
sediment barriers adequately 
installed (keyed into substrate) 
and maintained?   

Yes  No Yes  No  

Are discharge points and 
receiving waters free of any 
sediment deposits? 

Yes  No Yes  No  

Are storm drain inlets properly 
protected?   

Yes  No Yes  No  

Is the construction exit 
preventing sediment from 
being tracked into the street? 

Yes  No Yes  No  

Is trash/litter from work areas 
collected and placed in 
covered dumpsters?   

Yes  No Yes  No  

Are washout facilities (e.g., 
paint, stucco, concrete) 
available, clearly marked, and 
maintained?   

Yes  No Yes  No  

Are vehicle and equipment 
fueling, cleaning, and 
maintenance areas free of 
spills, leaks, or any other 
deleterious material?   

Yes  No Yes  No  

Are materials that are potential 
stormwater contaminants 
stored inside or under cover? 

Yes  No Yes  No  



 

 
 

 Implemented? Maintenance 
Required? Corrective Action Needed and Notes 

Are non-stormwater 
discharges (e.g., wash water, 
dewatering) properly 
controlled? 

Yes  No Yes  No  

Are there any conditions that 
could lead to spills, leaks, or 
other accumulations of 
pollutants on the site? 

 Yes  No  

Are there any locations where 
new stormwater controls are 
necessary? 

 Yes  No  

Is there any visible erosion or 
sedimentation that is due to 
work at your site? 

 Yes  No  

Non-Compliance 
Describe any incidents of non-compliance not described above: 
 
 
 
 
 
 
 
 
 
 

 

 
Inspector’s printed name: _ _________________________________________________ 

 

Inspector’s signature: ______________________________________  Date:________________ 

 

Operator’s signature: ______________________________________  Date:________________ 

  



 

 
 

SWPPP Training Log 

Instructor’s Name(s):           

Instructor’s Title(s):           

Course location:       Date:    

Course length (hours):     

Stormwater Training Topic:  (check as appropriate) 

 Erosion Control BMPs  Emergency Procedures 

 Sediment Control BMPs  Good Housekeeping BMPs 

 Non-Stormwater BMPs   

Specific Training Objective:           

              

Attendee Roster:  (attach additional pages as necessary) 

No. Name of Attendee Company 
1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

 



 

Corrective Action Log 

Inspection 
Date 

Inspector 
Name(s) Description of BMP Deficiency 

Corrective Action Needed 
(including planned 
date/responsible person) 

Date Action 
Taken/Responsible 
Person 

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 

  



 

 
 

SWPPP Amendment Log 

Amendment No. Description of the Amendment Date of 
Amendment 

Amendment prepared by 
(Name and title) 

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

  



 

 
 

Grading and Stabilization Activities Log 

Date 
Grading 
Activity 
Initiated 

Description 
of Grading 
Activity 

Date Grading Activity Ceased 
(Indicate whether temporary or 
permanent) 

Date when Stabilization Measures 
are Initiated 

Description of 
Stabilization Measures 
and Location 

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 

 



 

Supplemental Form - Buffer Compliance Alternatives 

These requirements only apply when a surface water is located within 50 feet of your project's 
earth disturbances, and in the case of intermittent waters, only to surface waters that have visible 
water flowing or that typically flow continuously more than two months out of the year. 

Note: Areas that you do not own or that are otherwise outside your operational control may be 
considered areas of undisturbed natural buffer for purposes of compliance with this part. 

You must ensure that any discharges to surface waters through the area between the disturbed 
portions of the property and any surface waters located within 50 feet of your site are treated by 
an area of undisturbed natural buffer and/or additional erosion and sediment controls in order to 
achieve a reduction in sediment load equivalent to that achieved by a 50-foot natural buffer.  

You can comply with this requirement in one of the following ways; check the compliance 
alternative that you have chosen: 

  I will provide and maintain a 50-foot undisturbed natural buffer.  

• You must show the 50-foot boundary line of the natural buffer on your site map. 
• You must delineate and clearly mark off, with flags, tape, or other similar marking 

device, all natural buffer areas. 
• Where there is a concentrated storm water discharge leaving the site's disturbed area and 

crossing the natural buffer area, the concentrated flow must have treatment or BMPs to 
minimize sediment transport, found in the area generating the flow and not just as it 
crosses the buffer area. Additionally, velocity dissipation devices must be used where 
erosion is caused by the flow as it crosses the buffer area. 

  I will provide and maintain an undisturbed natural buffer that is less than 50 feet and is 
supplemented by additional erosion and sediment controls, which in combination achieves 
the sediment load reduction equivalent to a 50-foot undisturbed natural buffer.    

• You must show the boundary line of the natural buffer on your site map. 
• You must delineate and clearly mark off, with flags, tape, or other similar marking 

device, all natural buffer areas. 
• Where there is a concentrated storm water discharge leaving the site's disturbed area and 

crossing the natural buffer area, the concentrated flow must have treatment or BMPs to 
minimize sediment transport, found in the area generating the flow and not just as it 
crosses the buffer area. Additionally, velocity dissipation devices must be used where 
erosion is caused by the flow as it crosses the buffer area. 

• You must document any information you relied upon to demonstrate the equivalency. 

Estimated sediment removal or site-specific calculation of a 50-foot buffer:  



 

 
 

Width of natural buffer to be retained:   

Description of additional erosion and sediment controls to be used in combination with the 
natural buffer area:   

Demonstrate that the combination of your buffer and the additional controls described above 
will meet or exceed the sediment efficiency of a 50-foot buffer: 

  It is infeasible to provide and maintain an undisturbed natural buffer of any size; therefore, I 
will implement erosion and sediment controls that achieve the sediment load reduction 
equivalent to a 50-foot undisturbed natural buffer.  

Rationale for concluding that it is infeasible: 

Estimated sediment removal or site-specific calculation of a 50-foot buffer:  

Description of erosion and sediment controls to be used:  

Demonstrate that the additional controls described above will meet or exceed the sediment 
efficiency of a 50-foot buffer: 

  I qualify for one of the following exceptions: 

  There is no discharge of stormwater to the surface water that is located 50 feet from 
my construction disturbances.   

  No natural buffer exists due to preexisting development disturbances that occurred 
prior to the initiation of planning for this project.   

  For a linear project, site constraints (e.g., limited right-of-way) make it infeasible for 
me to meet any of the compliance alternatives. 
• Describe site constraints 
• Describe buffer width retained and/or supplemental erosion and sediment 

controls to treat discharges to the surface water 

  The project qualifies as “small residential lot” construction.   

  Buffer disturbances are authorized under a CWA Section 404 permit. 
• Describe permitted disturbances within the buffer area 

  Buffer disturbances will occur for the construction of a water-dependent structure or 
water access area (e.g., pier, boat ramp, and trail). 
• Describe permitted disturbances within the buffer area 
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Attachment H. Draft Spill Prevention and Response Plan (SPRP)



 

Spill Prevention and Response Plan 

1.1. General 
This plan is established to provide the Contractor general guidance and procedures to 
manage project site operations which have potential to cause environmental damage and 
procedures to follow in case a hazardous spill occurs.  The following discharges are 
prohibited from construction sites and pollution prevention standards are required 
whenever the sources for these potential pollutants are located on a construction site: 

1. Wastewater from washout of concrete; 
2. Wastewater from washout and cleanout of paint, form release oils, concrete 

grinding slurry, curing compounds, and other construction materials; 
3. Fuels, oils, or other pollutants used in vehicle and equipment operation and 

maintenance; 
4. Soaps, solvents, or detergents used in vehicle and equipment washing; and 
5. Toxic or hazardous substances from a spill or other release. 

1.2. Spill Prevention  

1.2.1. Washout Practices 
Provide an effective means of eliminating the discharge of contaminated water from the 
washout and cleanout of paint, concrete, form release oils, curing compounds, etc. by 
incorporating the following: 

1. Direct all washwater into a leak‐proof container/pit. The container or pit must be 
designed so that no overflows can occur due to inadequate sizing or precipitation. 
Segregate paint waste, oily waste, and concrete washout waste and manage the 
proper disposal separately. 

2. Ensure liquid wastes are not dumped in storm sewers or surface waters. 
3. Locate any washout or cleanout activities as far away as possible from surface 

waters and stormwater inlets or conveyances. 

1.2.2. Fueling and Maintenance of Equipment or Vehicles 
The contractor will designate the location, size, and use of service/refueling areas.   
Designated areas will be a minimum of 300 feet from perennial and intermittent stream 
channels, seeps and springs, wetlands, lakes, reservoirs, stock water developments, and 
other water features.  All heavy equipment and service vehicles will have a supply of 
absorbent and other cleanup materials on hand for initial containment of spills. 

If fueling or maintenance of equipment or vehicles occur on the project site, the following 
are required:  



 

1. Ensure adequate supplies are available at all times to handle spills, leaks, and 
disposal of used liquids; 

2. Use drip pans and absorbents under or around leaky vehicles; 
3. Dispose of or recycle oil and oily wastes in accordance with other federal, state, 

tribal, or local requirements;  
4. Clean up spills or contaminated surfaces immediately, using dry clean up measures 

where possible, and eliminate the source of the spill to prevent discharge or a 
furtherance of an ongoing discharge; and 

5. Do not clean surfaces by hosing the area down. 

1.2.3. Washing of Equipment and Vehicles 
No equipment or vehicle washing is allowed within or along the right‐of‐way; washing will 
occur at a designated location off‐site.  Equipment is required to be maintained, clean, 
operationally safe, and in good repair.  All equipment will be thoroughly washed to remove 
accumulations of oil and grease, mud, soil, vegetative material, and noxious weed seed.  

1.2.4. Storage of Products that have the Potential to be Hazardous or Toxic 
Waste 

Examples of hazardous or toxic waste that may be present at construction sites primarily 
include, but are not limited to, petroleum‐based products used to operate and maintain 
construction equipment and vehicles, pipeline coating material, and paints.  When storing 
any hazardous materials on the construction site, comply with the following: 

1. Store these products in water‐tight containers, and provide either cover (e.g., plastic 
sheeting or temporary roofs) to prevent these containers from coming into contact 
with rainwater or provide secondary containment (e.g., spill berms, decks, spill 
containment pallets).  Chemicals that are not compatible (such as sodium 
bicarbonate and hydrochloric acid) shall be stored in segregated areas so that 
spilled materials cannot combine and react. 

2. Materials will only be stored in clearly marked containers in designated locations. 
3. Materials will be stored in secure areas to prevent damage, vandalism, or theft.  

During construction hours, materials may be stored temporarily on the right‐of‐
way, but overnight storage on the right‐of‐way is prohibited.  All storage containers 
will remain sealed when not in use and storage areas will be secured (gated, locked, 
and or guarded) at night and during periods of inactivity. 

4. Materials no longer required for construction will be removed from the site as soon 
as practicable. 

 



 

1.3. Spill Response 
1. A leak, spill, or other release that meets any of the following measures is a 

hazardous spill and requires an emergency spill notification:  
a. 25 gallons or more of fuel or oil are spilled or cause oil sheen to form on a 

water surface; or 
b. Reportable quantities of substances established at 40 CFR 117.3 and 302 

within a 24‐hour period. 
2. Emergency Spill Notification Procedures: If the spill presents a potential for harm to 

personnel, public, or the environment, the Contractor is not able to immediately 
control and clean‐up the spill, and/or the spill exceeds the reportable quantity, the 
following actions shall be taken: 

a. If the spill is clearly an emergency hazardous spill condition, within 24 hours 
the Contractor will notify:  
Project Manager  
EPA ‐ National Response Center (800) 424‐8802 
Utah DEQ (801) 536‐4123 
Emery Emergency Services 911 
Manti‐La Sal National Forest  
BLM Price Field Office  
 

b. Within 7 calendar days of the release, provide a description of, circumstances 
leading to, and the date of the release. 

c. It is recommended that the Contractor use a State Certified Hazardous 
Materials Lab when necessary to identify an unknown spill material. 
Identifying the type of spill material or liquid containment can save the 
Contractor from increase costs for disposal if the material to be removed is 
known. 

d. The Contractor is responsible for all required hazardous waste management 
which includes but is not limited to the transportation, storage, and disposal 
at a hazardous waste disposal facility. 

3. Waste Disposal and Minor Spills: A minor spill is a condition that does not present 
potential harm to personnel and/or the environment.  The Contractor has the ability 
to immediately control and clean‐up the spill, and the spill does not meet the 
hazardous spill definition. Actions to control non‐emergency spills involve the 
following activities from the Contractor: 

a. Begin spill clean‐up immediately and use trained personnel to respond to 
critical events involving spills. 

b. Use contingency clean‐up products and equipment to handle non‐emergency 
spills (absorbent materials, personal protection equipment, compatible 
empty container to store spilled material, fire extinguisher, etc.) 



 

c. Spilled liquids or solids are to be properly contained in a compatible 
container and stored on‐site until proper disposal action is taken as required 
by state and federal requirements. Where a spill occurs or when hazardous 
wastes are generated, the Contractor will fill out a hazardous waste label and 
establish an accumulation date. 

1.4. Waste Management Procedures 

1.4.1. Disposal of Waste Products  
1. For construction and domestic waste: Provide waste containers (e.g., dumpster or 

trash receptacle) of sufficient size and number to contain construction and domestic 
wastes. In addition, clean up and dispose of waste in designated waste containers 
daily and clean up immediately if containers overflow.  

2. For sanitary waste: Position portable toilets so that they are secure and will not be 
tipped or knocked over.  They must be positioned at least 10 feet from any storm 
water conveyance, inlet, curb, or gutter, or have secondary containment. 

3. Separate hazardous or toxic waste from construction and domestic waste. Mixing 
increases hazardous waste volume and consequent handling and disposal costs. 

4. Store waste in sealed containers, which are constructed of suitable materials to 
prevent leakage and corrosion, and which are labeled in accordance with applicable 
Resource Conservation and Recovery Act (RCRA) requirements and all other 
applicable state or local requirements. Label hazardous waste containers as such. 
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Attachment I. Reclamation Plan 
This reclamation plan was developed in accordance with the Green River District Reclamation 
Guidelines, and outlines measures that will be implemented to reclaim areas disturbed by the pipeline 
project.  The plan also includes measures to manage noxious weeds. 

Reclamation will be completed on all USFS- and BLM-administered lands and disturbed private lands 
with approval.   

Reclamation and best management practices would be implemented during and after construction 
activities to minimize impacts on the environment to the greatest extent practicable.  Reclamation 
methodologies to be implemented during and after construction are described in the following sections. In 
addition, monitoring would be implemented to ensure that reclamation techniques are successful. 

a. Inspection 

i. Compliance Inspection Contractor (CIC)  

At least one Compliance Inspection Contractor (CIC) is required for each construction spread 
during construction and restoration and will be hired by the right-of-way holder.  The number and 
experience of CICs assigned to each construction spread should be appropriate for the length of 
the construction spread and the resources potentially affected.  Reports will be submitted to the 
USFS and BLM on a weekly basis.  

The CIC shall have peer status with all other activity inspectors. 

CIC shall have the authority to stop activities that violate the environmental conditions of the 
approved permit, state and federal environmental permit conditions, or landowner requirements.  
The CIC also has authority to order appropriate corrective action. 

At a minimum, the CIC shall be responsible for: 

1. Ensuring compliance with the requirements of this POD, the conditions of the right-
of-way grants, other environmental permits and approvals, and environmental 
requirements in landowner easement agreements; 

2. Identifying, documenting, and overseeing corrective actions, as necessary to bring an 
activity back into compliance; 

3. Verifying that the limits of authorized construction work areas and locations of 
access roads are properly marked before clearing; 

4. Verifying the location of signs and highly visible flagging marking the boundaries of 
sensitive resource areas, waterbodies, wetlands, or areas with special requirements 
along the construction work area;  

5. Identifying erosion/sediment control and soil stabilization needs in all areas; 
6. Ensuring that the location of dewatering structures and slope breakers will not direct 

water into known cultural resources sites or locations of sensitive species; 
7. Verifying that trench dewatering activities do not result in the deposition of sand, silt, 

or sediment near the point of discharge into a wetland or waterbody.  If such 
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deposition is occurring, the dewatering activity shall be stopped and the design of the 
discharge shall be changed to prevent reoccurrence; 

8. Advising the construction contractor when conditions (e.g., wet weather) make it 
advisable to restrict construction activities to avoid excessive rutting; 

9. Ensuring restoration of contours and topsoil; 
10. Determining the need for and ensuring that erosion controls are properly installed, as 

necessary to prevent sediment flow into wetlands, waterbodies, sensitive areas, and 
onto roads; and 

11. Identifying areas that should be given special attention to ensure stabilization and 
restoration after the construction phase. 

b. Preconstruction considerations 

i. Construction work areas 

Ensure that appropriate surveys for biological and cultural resources have been completed.  A 
pre-disturbance noxious weed inventory will be completed and a report submitted to the 
USFS and BLM.  Any necessary treatment to prevent the spread of weeds that may be present 
will be completed prior to project disturbance. 

ii. Road crossings and access points 

Plan for safe and accessible conditions at all roadway crossings and access points during 
construction and restoration. 

iii. Disposal planning 

Determine methods and locations for the disposal of construction debris (e.g., timber, slash, 
mats, garbage, drilling fluids, excess rock, etc.). Off-site disposal in other than commercially 
operated disposal locations is subject to compliance with all applicable survey, landowner 
permission, and mitigation requirements. 

iv. Stormwater Pollution Prevention Plan (SWPPP) 

A SWPPP will be prepared prior to construction and will be made available on each 
construction spread for compliance with the UPDES permit requirements.  The SWPPP will 
include necessary erosion controls to prevent sediment transport from the project area.  A 
Spill Prevention and Response Plan (SPRP) will also be included as part of the SWPPP, to 
reduce the risk of pollution.  

c. Construction considerations 

i. Noxious weeds 

• A pre-disturbance noxious weed inventory will be conducted to determine the presence of 
noxious weeds prior to beginning the project, and to determine whether treatment is needed 
prior to disturbance. If noxious weeds are found, a report would be prepared to include the 
following:  

1. Location (GPS if possible);  
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2. Species;  

3. Canopy cover or number of plants; and  

4. Size of infestation (square feet or acres). 

• All vehicles and equipment would be cleaned prior to accessing the right-of-way or ancillary 
facilities, either through power-washing or other approved method, to prevent weed seed 
introduction. 

• All vehicles, OHVs, and equipment would be power-washed after driving through a noxious 
weed infestation (Utah Noxious Weed Act).  Travel through weed-infested areas would be 
avoided or minimized. 

• Certified noxious weed-free seed and mulch would be used (Utah Seed Law).  Sand, gravel, 
borrow, and fill material would be from noxious weed-free sources to prevent the 
introduction and spread of weeds. 

• Staging areas would be located in weed-free sites. 

• The project area and stockpiled material would be maintained in a weed-free condition to 
prevent weed seed production.  These include, but are not limited to, facility sites, cut and fill 
slopes, topsoil reserves, roadsides, and borrow areas along roads. 

• All new noxious weed infestations on USFS- and BLM-administered lands would be reported 
to the respective agency’s weed coordinator.  New infestations would be controlled when 
found, and before seed set if possible.  Some populations may require more than one 
treatment per year. 

• All herbicide treatments would be applied by a Utah licensed pesticide applicator.  If licensed 
in another state, a reciprocal license may be obtained through the Utah Department of 
Agriculture website.  

• A Pesticide Use Proposal must be approved prior to chemical application on BLM-
administered lands.  Only BLM-approved pesticides and adjuvants would be used. 

• All pesticide applications would be recorded on Pesticide Application Record (PAR) forms 
within 24 hours of application.  All PAR forms would be returned to the BLM weed 
coordinator by December 1st of each year, along with an annual pesticide report. 

• Pesticides may be applied through: 

1. backpack spot sprayer (preferred) 

2. wick application (preferred) 

3. low or high boom sprayers mounted on truck or ATV 

4. aerial 

5. other label recommended method 

All pesticide applications must strictly follow label instructions. 

• Standard stipulations for pesticide application are as follows: 

1. Spraying or application of pesticides would not be done when wind speeds exceed 10 
miles per hour or if heavy rainfall or other adverse weather conditions exist.  
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2. No pesticide application would occur within the following distances of open water, 
such as springs, wetlands, streams, ponds, or lakes, unless otherwise specified on the 
pesticide label: 

 100 feet aerial application 

 25 feet boom truck application 

 10 feet backpack sprayer application 

3. Herbicide applications within 1,500 feet of special status plants or populations would 
be coordinated with the BLM weed coordinator.   Additional measures may be 
incorporated into application plans for control around special status plants or 
populations.   

4. All commercial and private applicators of pesticides would be currently licensed or 
hold a reciprocal license with the State of Utah (Utah Pesticide Control Act). 

5. Empty containers would be disposed of in accordance with label instructions.  

6. Equipment would NOT be washed out or cleaned near streams, open water, or 
drainages that can carry water.  

7. Pesticides would only be transported when properly secured and with containers 
properly sealed and labeled. 

• Invasive plants to be controlled include: 

1. All federally listed noxious weeds 

2. All state-listed noxious weeds  

3. All county-listed noxious weeds within the entire state of Utah. 

4. Other invasive plants deemed important for control by USFS and BLM, due to high 
risk of invasion and impact to adjacent undisturbed vegetation areas. 

ii. Topsoil and surface preparations 

• Topsoil will be segregated from the subsoil (without mixing them), stockpiled separately 
from other soil materials, and maintained for future use in rehabilitating the site. 

• After construction is complete, salvaged topsoil will be re-distributed evenly over disturbed 
surfaces. 

• Topsoil piles stored beyond one growing season will be stabilized and seeded to prevent 
erosion. Topsoil storage areas will be identified with appropriate signage. 

• All waste material will be segregated from subsoil and topsoil, and disposed of in an 
authorized disposal facility in accordance with local, state, and federal requirements. 

d. Post-construction Considerations 

i. Visuals 

• Ensure the overall location, landform, scale, shape, color, and orientation of major landscape 
features blends into the adjacent area and meets the needs of the planned post-disturbance 
land use.  Specific measures to achieve this consideration include: 

1. To the extent that is safe and possible, rock scree and boulders within the right-of-
way will be set aside prior to or during excavation of the pipeline trench and will be 
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replaced on the prepared slope during restoration to mimic the texture of the existing 
adjacent landscape. 

2. Dead and removed wood may be stockpiled to be spread over the disturbed area after 
construction to provide additional texture and aid plant establishment. 

3. After installation of the pipeline, the disturbed area will be graded to match existing 
adjacent topography. 

4. Pock marks will be installed irregularly across the slope to create additional texture 
and create micro-habitats for re-vegetation.  These will be installed to BLM 
specifications. 

ii. Noxious weeds 

• All disturbance areas would be monitored for noxious weeds annually, for a minimum of 
three growing seasons following completion of the project or until desirable vegetation is 
established.  If found, weeds would be treated as described above. 

iii. Topsoil and final surface preparations 

• Salvaged topsoil would be redistributed evenly and to pre-disturbance depths.   Final grading, 
topsoil replacement, and any permanent erosion control structures would be completed within 
20 days after backfilling the trench.  If seasonal or other weather conditions prevent 
compliance with this time frame, maintain temporary erosion controls until conditions allow 
completion of final surface preparations. 

• Reduce soil/subsoil compaction to the anticipated root depth of the desired plant species.  

o Compaction relief typically should be designed for 18-24 inches in depth.  

o Compaction relief should be designed to create a crosshatch pattern, and distance 
between furrows should not be greater than 2 feet.  

• Re-spread the topsoil according to the following standards.  

o If the topsoil to be re-spread is greater than 6 inches in depth, then topsoil should be 
applied before compaction relief is implemented.  

o If the topsoil to be re-spread is less than 6 inches, then topsoil should be applied after 
compaction relief is implemented.  

o If large clumps or clods occur, disking may be necessary.  

iv. Re-vegetation 

• Drill seeding is the preferred method of seed application unless site conditions preclude the 
use of drill seeding equipment.  

o Drill seeds at the minimum rate of 45 pure live seeds (PLS) per linear foot. Seeds 
should be drilled to a depth of 0.25 to 0.5 inch.  

o Some plant seeds should not be drilled. If those species are used, the application 
method should fit the seed type requirements.  

o Areas in excess of 40% slope or that are excessively rocky will be broadcast seeded 
at 80-90 PLS and covered to a maximum of 0.25 inch by harrowing, drag bar, or 
roller. 
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• Seeding efforts should be conducted between August 15 and prior to winter freezing of the 
soil.  If seeding cannot be completed prior to winter freezing, hydromulch with tackifier will 
be applied where appropriate.  Roadway clear zones will be treated in accordance with 
UDOT and Emery County standards (typically graveled). 

The final seed mix will be approved by the USFS and BLM. 

v. Monitoring and reporting 

• Vegetative monitoring protocol would be approved by the agencies prior to implementation 
of reclamation techniques.   The monitoring methodology would be designed to monitor basal 
vegetative cover.  Monitoring criteria include the following: 

1. Qualitative monitoring data should be collected after the second growing season 
following reclamation actions.  

2. Quantitative data should be collected after the third and fifth growing seasons, and 
the year that the applicant determines that reclamation meets the long-term objective 
of 75 percent basal cover as compared to the reference site. General view 
photographs of the reclaimed areas should be submitted with the quantitative data. 
Photographs should be taken at the same photo point each time, and as close to the 
same time of year as previous photos were taken to reduce differences in plant 
growth characteristics. 

3. If after three growing seasons there is less than 30 percent of the basal cover based on 
comparison to the reference site, then the Authorized Officer may require additional 
reclamation efforts. 

4. All seed utilized will be tested prior to application to ensure that the agency and State 
of Utah specifications for PLS, purity, and noxious weeds have been met.  

5. As determined by the Authorized Officer, temporary fencing may be required to 
exclude livestock/big game grazing until seeded species have become established.  

6. As determined by the Authorized Officer, mulching may be required.  

 If utilized, mulch should be applied within 24 hours following completion of 
seeding. Mulching should consist of crimping certified weed-free straw or 
certified weed-free native grass hay into the soil.   

 Hydro-mulching may be used in areas where crimping is impracticable, in 
areas of interim reclamation that were hydro-seeded, and in areas of 
temporary seeding regardless of seeding method. 

• The process of monitoring, evaluating, documenting, and implementing reclamation 
measures would be repeated until reclamation goals are achieved, as determined by the 
appropriate Authorized Officer. 

• PacifiCorp would be responsible to ensure that revegetated areas would be inspected annually 
and monitored to document location and extent of areas with successful revegetation, and 
areas needing further reclamation (for a minimum of 3 years after construction completion).  
An annual reclamation report would be submitted to the Authorized Officer by March 31 of 
each year. 

• Prior to any surface disturbance, vegetative monitoring locations and undisturbed reference 
sites would be identified by the right-of-way holder and approved by the agencies. 
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1. Reference sites will be permanently marked and the location recorded by GPS in 
North American Datum 1983. 

2. A photograph consisting of a general view of the marked reference site should be 
submitted with the reference site data. 

3. All linear rights-of-way will have one monitoring transect per each NRCS ecological 
site that the right-of-way passes through for greater than 0.75 mile. 

• PacifiCorp will submit all reclamation efforts annually to the Green River District Data 
Management System (GRDMS) and a report will be submitted to the Manti-La Sal National 
Forest and BLM Price Field Office by March 1. Reclamation efforts will include: 

1. Document compliance with all aspects of the reclamation goals, objectives, and 
actions and describe the reclamation accomplished.  

2. Document the results of the noxious weed inventory; and  

3. Recommend revised reclamation strategies, if necessary. 

• Implement revised reclamation strategies as needed. 

• PacifiCorp will repeat the process of monitoring, evaluating, documenting/reporting, and 
implementing, until reclamation goals are achieved, as determined by the Authorized Officer. 
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Attachment J. Cultural Resources Discovery Plan 

In the event than an unanticipated buried cultural resource (referred to hereafter as a discovery) is 
identified during surface-disturbing activities, this discovery protocol will be followed to ensure the 
proper identification, evaluation, and mitigation of adverse impacts to the resource.  

Discovery Protocol 

All project activity within 100 feet of the discovery will cease immediately. Work may not resume until 
the resource can be identified and evaluated by the archaeological contractor and the appropriate 
government archaeologist. In direct consultation with the BLM, USFS, or other appropriate surface 
management agency, the SHPO, owner, and the archaeological contractor will develop an emergency 
treatment strategy.  Efforts will be made to expedite resumption of construction without further adverse 
impacts to the cultural resource. The following six steps must be completed before work can resume in 
the vicinity of the discovery: 

1. Cease all activity within 100 feet of the discovery. Work can continue outside the 100-foot buffer if 
an archaeological monitor is present and has determined that no additional impacts to the discovery 
will occur. 

2. Notification: 
a. If the discovery is on BLM-administered lands, notify the appropriate BLM Field Office and 

SHPO of the discovery within 24 hours. 
b. If the discovery is on USFS-administered lands, notify the Manti-La Sal National Forest and 

SHPO of the discovery within 24 hours. 
c. If the discovery is on UDOT land, notify UDOT and SHPO of the discovery within 24 hours.   
d. If the discovery is on private land, notify SHPO of the discovery within 24 hours.   

3. Site documentation and evaluation by an archaeological consultant and government representatives 
if warranted by others. 

4. Determination of eligibility by others. 
5. Preparation of action plan/mitigation plan by others. 
6. Resumption of work upon receipt of written permission from the appropriate land management 

agency or SHPO. 

Unanticipated Discovery of Human Remains and Associated Materials Protocol: 

1. Human Remains on BLM- or USFS-administered land: 
a. Discovery Notification – If human remains, remains thought to be human, associated or 

unassociated funerary objects, or objects of cultural patrimony are discovered, work within 100 
feet of the discovery will stop immediately. Verbal notification of the discovery will be made to 
the BLM, the SHPO, and owner immediately. Upon notification, the BLM would notify the 
appropriate law enforcement authorities, the county coroner, and appropriate Native American 
Graves Protection and Repatriation Act (NAGPRA) coordinator. If the remains are determined 
to not be of forensic importance, an assessment of the remains would be made by others.  

b. Assessment of the Remains – An in-situ assessment of the remains would be made by others to 
determine the cultural affiliation of the remains, to aid in determining required actions as defined 
in a written NAGPRA Plan of Action (POA) prepared by the BLM. The BLM would meet all 
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requirement of NAGPRA for all discoveries of human remains and associated objects in 
accordance with 43 CFR 10 and BLM IM 2007-002, which allows for reburial of human remains 
and associated funerary objects excavated on BLM-administered land. All reasonable measures 
would be taken by the involved parties to resolve issues regarding affiliation and disposition of 
human remains within 30 days as required by law. 

c. Protection of Human Remains – The owner is responsible for the security and protection of 
human remains during NAGRPA consultations, at least until disposition of the remains is 
determined. 

d. Resumption of Work – Work in the immediate vicinity of the human remains may not resume 
until after the disposition of the human remains is determined. Permission to proceed would 
come from the BLM, after consultation with SHPO and appropriate Tribal representatives. This 
permission can only be given after a written binding agreement is executed between the 
necessary parties. This agreement adopts a recovery plan for removal, treatment, and disposition 
of the human remains or associated objects in accordance with 43 CFR Part 10.4(e). 

2. Human Remains on private land:  
Treatment of human remains discovered on private land would be treated as defined by state law, 
State of Utah Code Annotated 9-9-401 et. Seq., 7-9-704, 9-9-305, 9-8-176.  

a. Discovery Notification – If human remains, remains thought to be human, associated or 
unassociated funerary objects, or objects of cultural patrimony are discovered, work within 100 
feet of the discovery will stop immediately. The owner will make notification, either verbal or 
written, of the discovery to the SHPO and the appropriate law enforcement agency. If the 
remains are determined to not be of forensic importance, an assessment of the remains would be 
made by others. 

b. Assessment of the Remains – An in-situ assessment of the remains would be made by others to 
determine the cultural affiliation of the remains, to aid in determining required actions as defined 
in a written Action Plan prepared by the SHPO. SHPO would meet all requirements of 
applicable state and federal laws for all discoveries of human remains and associated objects on 
state lands and private property. All reasonable measures would be taken by the involved parties 
to resolve issues regarding affiliation and disposition of human remains within 30 days as 
required by law. 

c. Protection of Human Remains – The owner is responsible for the security and protection of 
human remains during consultations if the remains are located on state or private lands. 

d. Resumption of Work – Work in the immediate vicinity of the human remains may not resume 
until after the disposition of the human remains. Permission to proceed would come from the 
SHPO in consultation with the appropriate Tribal representatives, depending on property 
ownership. This permission can only be given after a written binding agreement is executed 
between the necessary parties. This agreement adopts a recovery plan for removal, treatment, 
and disposition of the human remains or associated objects. Removal of human remains from 
state and private lands can only be executed by special permit issued by the SHPO and after 
consultation with the Native American Remains Committee and affiliated Tribes. 
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Appendix E. Biological Assessment and Biological Evaluation





 

 

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil 
rights regulations and policies, the USDA, its Agencies, offices, and employees, and institutions 
participating in or administering USDA programs are prohibited from discriminating based on 
race, color, national origin, religion, sex, gender identity (including gender expression), sexual 
orientation, disability, age, marital status, family/parental status, income derived from a public 
assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 
Persons with disabilities who require alternative means of communication for program 
information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or 
contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than English. 
To file a program discrimination complaint, complete the USDA Program Discrimination 
Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/complaint_filing_cust.html 
and at any USDA office or write a letter addressed to USDA and provide in the letter all of the 
information requested in the form. To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, 
Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, 
D.C. 20250-9410; (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov. 
USDA is an equal opportunity provider, employer and lender.) 
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Introduction  
The biological assessment (BA) portion of this document analyzes the potential effects to listed species 
from the installation of the proposed Deer Creek Mine Closure Water Pipeline Project.   

The biological evaluation (BE) portion of this document analyzes the potential effects of the proposed 
project on species listed as sensitive on the Regional Forester’s Sensitive Species List for the 
Intermountain Region (Region 4), and to determine whether the likely effects on these species would 
result in a trend toward becoming federally listed.   

Project Description 

Project Location 

The project area is located in Rilda and Huntington Canyons, about 10 miles west of Huntington in 
Emery County, Utah (see Map 1 in Appendix A).  The project area is within sections 22, 23, 26, 27, 28, 
29, 25, 35, and 36 of T16 S, R 7 E. 

Proposed Project 

The proposed project includes construction of 5.6 miles of a 10-inch HDPE gravity flow water pipeline 
from the Deer Creek Mine 1st Right Portals to settling ponds at Huntington Power Plant; only 1.8 miles 
would cross National Forest lands.  The pipeline would be constructed within the rights-of-way for Emery 
County Road #306 and State Route 31 (SR-31).  The proposed permanent right-of-way width is 12 feet 
centered on the pipeline; an additional 20 feet of temporary right-of-way on the outer edge of the 
permanent right-of-way (away from the roadway) would allow for construction of the pipeline.  The total 
acreage of disturbance on National Forest is estimated to be 7.0 acres.  Up to 1.7 acres of the temporary 
disturbance would occur beyond the Emery County Road #306 right-of-way across USFS-administered 
land. 

The pipeline will include two shut-off valves; one at the mine entrance to prevent leaks on National 
Forest land, and one after the first SR-31 crossing, on private land just north of National Forest land. 

The trench for the pipeline would be excavated with a trenching machine or track hoe excavator. Topsoil 
and subsoil would be segregated and stockpiled separately adjacent to the trench.  After the pipeline is 
installed, the stockpiled subsoil would be used to backfill the trench, and the topsoil would be replaced on 
the surface and graded to pre-disturbance contours. 

The pipeline would be buried with at least 5 feet of cover, except at the crossings of Huntington Creek; 
the pipeline would be attached to an existing bridge and diversion structure at each crossing.  The pipeline 
would not be buried at these locations.  Air vents and Carsonite posts would be installed approximately 
every 1,000 feet along the alignment; these features would be about 4 feet high, but would be colored to 
be visually unobtrusive from the roadway.  A tracer wire and a fiber optic conduit would also be buried 
with the pipeline.  The conduit would allow for installation of a telecommunications cable in the future 
without requiring excavation of the entire length of line. 

Directional drilling would be applied to install the pipeline under Emery County Road #306, SR-31, and 
Bear Canyon Road; these drilling locations are on private or BLM-administered land.  A stormwater 
pollution prevention plan (SWPPP) and spill prevention and response plan (SPRP) would be prepared and 
implemented to ensure compliance with the Clean Water Act during construction. 

Construction is anticipated to take 2 to 3 months in the fall and early winter of 2016.  Disturbed areas will 
be reclaimed upon project completion.  After construction, PacifiCorp would maintain the right-of-way 
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and allow the pipeline to operate continuously.  If the power plant were to shut down, continuing water 
treatment would be required at the plant if compliance with water quality standards could not be met.  The 
pipeline would be intended to be permanent; if the pipeline were decommissioned, it would be left in the 
ground to avoid further ground disturbance. 

Project Action Area 
The project action area includes the proposed pipeline right-of-way and extends one-half (0.5) linear mile 
for potential noise disturbance impacts.  This area includes Huntington Creek, cliffs, and forested areas in 
both canyons. 

Ongoing activities include grazing, mining-related activities, dispersed camping, and frequent roadway 
use.  

General Setting 

The project area is within the High Plateaus of Utah physiographic subdivision of the Colorado Plateau.  
More specifically, the project area is located in Rilda and Huntington Canyons, on the east side of the 
Wasatch Plateau.  Elevation of the proposed project is between 6,500 and 7,800 feet above sea level.  A 
majority of the project area has been previously impacted by the existing roadways within these canyons. 

Species Considered 

Listed Species that May Be Present 

The total project area encompasses approximately 21.83 acres at the bottom of Rilda and Huntington 
Canyons. Based on the IPaC System (accessed 9-2-2016), the U.S. Fish and Wildlife Service lists fifteen 
species as threatened, endangered, or candidate that could occur within Emery County. These species are 
listed in Table 1 below.    
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Table 1. Listed species that may be present in the Deer Creek Mine Closure Water Pipeline project area, and 
rationale for further consideration in this biological assessment. 

Species Status 
Species Likely Occurrence in the Action Area and 

Consideration in this BA 

California condor  
(Gymnogyps californianus) Endangered Not considered.  Condors in the area would be incidental, and 

would likely avoid the highway and adjacent forested areas. 

Mexican spotted owl 
(Strix occidentalis lucida) Threatened 

Not considered.  Owls are not likely to be impacted by project 
activities due to the lack of suitable canyon habitat within or 
near the project area.  The nearest critical habitat is over 40 
miles to the east of the project area.  

Southwestern willow flycatcher 
(Empidonax traillii extimus) Endangered Not considered.  Mature riparian vegetation is present along 

Huntington Creek; however, a dense understory suitable for 
nesting is not present. Yellow-billed cuckoo 

(Coccyzus americanus) Threatened 

Utah prairie dog 
(Cynomys parvidens) Threatened 

Not considered.  Based on the USFWS Survey Intensity Map, 
Utah prairie dog do not occur in the project area.  The nearest 
habitat to require surveys is over 29 miles to the southwest. 

Bonytail chub 
(Gila elegans) Endangered 

Not considered.  The four listed fish species do not occur within 
the project area, but Huntington Creek eventually flows into the 
Green River, which is designated critical habitat for each of the 
species.  Critical habitat for these species is over 50 miles 
downstream. Implementation of best management practices will 
reduce impacts to water quality; the project will have no impact 
on these species. 

Colorado pikeminnow 
(Ptychocheilus lucius) Endangered 

Humpback chub 
(Gila cypha) Endangered 

Razorback sucker 
(Xyrauchen texanus) Endangered 

Barneby reed-mustard 
(Schoenocrambe barnebyi) Endangered 

Not considered.  This species is mainly known to occur in 
Capitol Reef National Park; the project will not impact this 
species. 

Jones cycladenia 
(Cycladenia humilis var. jonesii) Threatened Not considered.  The project area does not include the known 

suitable habitat characteristics for this species. 

Last chance townsendia 
(Townsendia aprica) Threatened Not considered.  The project area does not include the known 

suitable habitat characteristics for this species. 

San Rafael cactus  
(Pediocactus despainii) Endangered Not considered.  The project area does not include the known 

suitable habitat characteristics for this species. 

Winkler cactus  
(Pediocactus winkleri) Threatened Not considered.  The project area does not include the known 

suitable habitat characteristics for this species. 

Wright fishhook cactus 
(Sclerocactus wrightiae) Endangered Not considered.  The project area does not include the known 

suitable habitat characteristics for this species. 

Listed Species Carried Forward 

The proposed project will not affect listed species or critical habitat.  A “No Effect” determination is made 
for listed species. 
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Sensitive Species that May Be Present 

The sensitive species that may occur or have suitable habitat in and/or around the project area are shown 
in Table 2.  
Table 2. Regional sensitive species that may occur or have suitable habitat in or around the Deer Creek Mine 
Closure Water Pipeline Project. 

Species 
Habitat suitability or known occurrences of listed 

species in or near the project area 

Species to be analyzed 
further? 

(Yes or No)* 

Bald eagle 
(Haliaeetus leucocephalus) 

Area may be used incidentally for foraging or 
scavenging, mainly during the winter.   Yes 

Bighorn sheep 
(Ovis canadensis) 

Project area is outside the UDWR-mapped range of 
desert bighorn and Rocky Mountain bighorn sheep. No 

Flammulated owl 
(Otus flammeolus) 

Potentially suitable nesting and foraging habitat 
exists within the project area. Yes 

Greater sage-grouse 
(Centrocercus urophasianus) 

Suitable sagebrush habitat does not exist within the 
project area.  The nearest UDWR-mapped habitat is 
over 2 air miles away. 

No 

Northern goshawk 
(Accipiter gentilis) 

Potentially suitable nesting and foraging habitat 
exists within the project area. Yes 

Peregrine falcon 
(Falco peregrinus anatum) 

Potentially suitable cliff nesting and foraging 
habitat exists within the project area. Yes 

Spotted bat 
(Euderma maculatum) 

Potential cliff roosting habitat is adjacent to the 
project area.  Potential foraging habitat exists 
within the project area. 

Yes 

Three-toed woodpecker 
(Picoides dorsalis) 

Coniferous habitat above 8,000 feet in elevation 
does not exist within the project area. No 

Townsend’s big-eared bat 
(Corynorhinus townsendii) 

Potential roosting and foraging habitat exists within 
the project area. Yes 

Colorado River cutthroat trout 
(Oncorhynchus clarki 
pleuriticus) 

These fish are known to occur in Huntington Creek; 
however, the proposed project will not impact the 
creek or aquatic habitats. 

No 

Bonneville cutthroat trout 
(Oncorhynchus clarki Utah) 

Does not occur in Huntington Creek No 

Southern leatherside chub 
(Lepidomeda aliciae) 

Does not occur in Huntington Creek No 

Columbia spotted frog  
(Rana luteiventris) 

No known occurrences on the Forest No 
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Species 
Habitat suitability or known occurrences of listed 

species in or near the project area 

Species to be analyzed 
further? 

(Yes or No)* 

Boreal toad 
(Bufo boreas boreas) 

Although the species has been observed between 
the left and right forks of Rilda Canyon, suitable 
wet habitat does not occur within the project area. 

No 

Chatterley Onion 
(Allium geyeri var. chatterleyi) 

Based on review of the Utah Natural Heritage 
Program and existing GIS data, there are no known 
occurrences of sensitive plant species in or around 
the project area, nor does suitable habitat occur in 
the area. 

No 

Sweet-flowered rock jasmine 
(Androsace chamaejasme ssp. 
carinata) 

Link Trail columbine 
(Aquilegia flavescens var. 
rubicunda) 

Isely’s milkvetch 
(Astragalus iselyi) 

Creutzfeldt-flower cryptanth 
(Cryptantha creutzfeldtii) 

Pinnate spring-parsley 
(Cymopterus beckii) 

Abajo peak draba 
(Draba abajoensis) 

Abajo daisy 
(Erigeron abajoensis) 

Carrington daisy 
(Erigeron carringtonae) 

Kachina daisy 
(Erigeron kachinensis) 

LaSal daisy 
(Erigeron mancus) 

Canyon sweetvetch 
(Hedysarum occidentale var. 
canone) 

Canyonlands lomatium 
(Lomatium latilobum) 

Arizona willow 
(Salix arizonica) 

Musinea groundsel 
(Senecio musiniensis) 
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Species 
Habitat suitability or known occurrences of listed 

species in or near the project area 

Species to be analyzed 
further? 

(Yes or No)* 

Maguire campion  
(Silene petersonii) 

*Yes - The proposed project’s potential effects on these species will be further analyzed in this document. 
*No – No further analysis is necessary, and a determination of “no impact” is made. 

Current Management Direction  
Current policy as stated in the Forest Service Manual (FSM 2670.32) includes the following: 

1. Assist states in achieving their goals for conservation of endemic species. 
2. Review programs and activities as part of the National Environmental Policy Act of 1969 process 

through a Biological Evaluation, to determine their potential effect on sensitive species. 
3. Avoid or minimize impacts to species whose viability has been identified as a concern. 
4. Analyze, if impacts cannot be avoided, the significance of potential adverse effects on the 

population or its habitat within the area of concern and on the species as a whole. 
5. Establish management objectives in cooperation with the states when projects on National Forest 

system lands may have a significant effect on sensitive species, population numbers, or 
distributions.  Establish objectives for Federal candidate species, in cooperation with FWS or 
NOAA Fisheries and the states.  

Existing Environment 
The existing environment within the project action area includes riparian vegetation adjacent to 
Huntington Creek, cliff habitat through both canyons, and mature conifers within Rilda Canyon.  Most 
areas of direct disturbance have been previously disturbed by roadways or utilities.   

Species  

Bald eagle: No bald eagles are known to nest on the Ferron-Price Ranger District.  Open habitats with 
available carrion could exist within the project area.  Bald eagles may fly over the area and roost or perch 
incidentally, mainly from November through March. 

Flammulated owl: Flammulated owls may nest in the mature forest at the bottom of Rilda Canyon, and 
could forage within the project area. 

Northern goshawk: Goshawks may nest in the mature forest at the bottom of Rilda Canyon, and could 
forage within the project area. 

Peregrine falcon: Potentially suitable cliff nesting habitat occurs in both Rilda and Huntington Canyons.  
The project area includes riparian habitat, which may provide prey for foraging falcons. 

Spotted bat: Potential cliff roosting habitat occurs in both Rilda and Huntington Canyons.  Foraging may 
occur throughout the riparian area.   

Townsend’s big-eared bat: Potential cavern roosting habitat is not known within the project area.  
Foraging may occur throughout the riparian project area.   
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Direct and Indirect Effects of the Proposed Action 
Up to 6.98 acres of potentially suitable habitat for sensitive species could be disturbed by implementation 
of the proposed project; actual impacts would likely be much less because the minimal amount of right-
of-way would be cleared.  In addition, a portion of the proposed right-of-way overlaps with existing 
roadway disturbance, which is un-vegetated and does not provide habitat value.  Direct impacts to 
sensitive wildlife species could occur with the removal of up to 6.98 acres of vegetation on National 
Forest System lands that may provide suitable habitat for foraging or nesting.  Habitat effectiveness in the 
area is likely decreased due to the existing road and associated disturbance.  Disturbance to wildlife due to 
noise or the presence of equipment and personnel could occur, but is unlikely as most animals would 
likely be habituated to some level of disturbance from the existing road.  Potential disturbance from 
construction would be short-term, and most animals would likely avoid areas where project activities 
were occurring.  Temporary displacement would be short-term and during construction (2-3 months).   

Bald eagle: The project area is within a forested landscape, which provides little adequate open terrain for 
foraging eagles.  Bald eagles may fly over the project area, but would likely not remain in areas with 
disturbance from project activities.  The proposed action would not adversely impact bald eagles.   

Flammulated owl: Flammulated owls could occur in the project area, although suitable habitat is 
marginal due to proximity with the roadway and limited mature forest stands within the canyons.  
Disturbance could occur, but is unlikely as the proposed activities would occur during the day, when the 
nocturnal owls are roosting.  If owls were to pass through the area at night, they would likely not be 
disturbed by project activities.  The proposed action would not adversely impact flammulated owls. 

Northern goshawk: Goshawks could occur in the project area, although suitable habitat is marginal due 
to proximity with the roadway and limited mature forest stands within the canyons.  Disturbance from the 
proposed activities could impact goshawks if they happened to be nesting nearby, but would not cause 
nest abandonment as all young should be fledged and highly mobile by the time the project begins in 
September.  Disturbance to goshawks inhabiting the area is unlikely as the birds would be habituated to 
noise and human presence from the existing roadway.  The proposed action would not adversely impact 
northern goshawks. 

Peregrine falcon: Disturbance from the proposed activities could impact falcons if they happened to be 
nesting nearby, but would not cause nest abandonment as all young should be fledged and highly mobile 
by the time project activities begin in September.  In the event that a peregrine falcon was foraging in the 
area, suitable foraging habitat does exist.  Disturbance to foraging peregrine falcons could occur as a 
result of the proposed activities, but is unlikely as peregrine falcons would avoid areas where project 
activities were occurring or the birds would likely be habituated to noise and human presence from the 
existing roadway.  The proposed action would not adversely impact peregrine falcons. 

Spotted bat and Townsend’s big-eared bat: Bats may forage within the project area.  Suitable foraging 
habitat exists along the extent of the riparian project area.  There is little risk of disturbance from the 
proposed activities because these bats are nocturnal, and the proposed activities would occur during the 
day.  If bats were to pass through the area at night, they would not be disturbed by project activities.  The 
proposed action would not adversely impact spotted or Townsend’s big-eared bats. 

Interrelated and Interdependent Effects 
The project is not part of a larger action, nor would any other actions be dependent upon this project; 
therefore, there are no interrelated or interdependent effects of the proposed action. 
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Cumulative effects 
Non-federal activities that are likely to occur within the action area and that have potential to cause 
cumulative effects include maintenance or installation of utility lines in both canyons, and future work on 
the existing roadways.  Cumulatively, these past and future actions will contribute to the ongoing 
development and associated disturbance within the project area. Due to the magnitude of existing 
disturbance, implementation of the proposed action will not result in cumulative adverse impacts to 
sensitive species. 

Conclusion and Determination of Effect 
As a result of this analysis, it is our professional determination that implementation of the proposed action 
may impact individuals or habitat of all sensitive species analyzed in this document, but will not likely 
contribute to a trend toward federal listing or cause a loss of persistence to these populations or species.  

Management Recommendations 
Implement agreed upon habitat conservation assessments, strategies, and agreements.  If, during 
implementation efforts, any of the species analyzed are observed, a detailed location will be provided to 
the appropriate district wildlife biologist. 
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Appendix A. Maps 
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Appendix F. Visual Contrast Rating Worksheet 
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regulations and policies, the USDA, its Agencies, offices, and employees, and institutions participating in 
or administering USDA programs are prohibited from discriminating based on race, color, national origin, 
religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital 
status, family/parental status, income derived from a public assistance program, political beliefs, or 
reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by USDA 
(not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or 
incident. 
 
Persons with disabilities who require alternative means of communication for program information (e.g., 
Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible Agency or 
USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay 
Service at (800) 877-8339. Additionally, program information may be made available in languages other 
than English. 
 
To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, 
AD-3027, found online at http://www.ascr.usda.gov/complaint_filing_cust.html and at any USDA office or 
write a letter addressed to USDA and provide in the letter all of the information requested in the form. To 
request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA 
by: (1) mail: U.S. Department of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 
Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax: (202) 690-7442; or (3) email: 
program.intake@usda.gov. 

USDA is an equal opportunity provider, employer and lender. 
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Draft Decision Notice for the  
Deer Creek Mine Closure Water Pipeline 

 
 

Introduction 

This Decision Notice (DN) document describes my rationale and decision regarding the proposed Deer 

Creek Mine Closure Water Pipeline on the Ferron District of the Manti-La Sal National Forest. My Decision 

and findings are based on the analysis documented in the Deer Creek Mine Closure Water Pipeline 

Environmental Assessment (EA) (BLM - USDA FS 2016) and it’s supporting project record which is 

incorporated by reference into this document. The analysis and decision tier to the Manti-La Sal National 

Forest Final environmental Impact Statement and the Manti-La Sal National Forest Land and Resource 

Management Plan (USDA Forest Service 1986 as amended).  

Background 

On May 11, 2016, PacifiCorp submitted an SF-299 application for a right-of-way (ROW) for the 

construction of a pipeline that would convey intercepted groundwater from the Deer Creek Mine portal to 

a settling pond at the Huntington Power Plant.  

The purpose of the pipeline is to provide for conveyance of intercepted groundwater to a permitted 

discharge location outside of Category 1 waters, which will allow for final closure and reclamation of the 

mine, and to avoid potential contamination of water resources on federal lands due to water with high levels 

of iron filling the mine and naturally flowing out of the portals in Rilda Canyon. 

The Deer Creek Mine has completed active coal mining and is undergoing mine closure procedures. As 

part of the closure procedures, the mine must address the management of intercepted groundwater. Deer 

Creek Mine is projected to have permanent post-mine gravity discharges at Deer Creek Canyon portals 

(south half of mine), and at Rilda Canyon portals (north half of mine) after final mine closure. Water that 

meets the water quality standards set by State of Utah Division of Water Quality (UDWQ) may be 

discharged under Utah Pollutant Discharge Elimination System (UPDES) permits at certain mine portals. 

If the water is out of compliance with water quality standards it must be treated before being 

discharged. Based on the location of intercepted water, elevation, and the current mine workings, it is 

projected that some of the intercepted water would naturally flow out of the Rilda Canyon Portals. However, 

a discharge permit cannot be issued for the Rilda Canyon portals because the Rilda Canyon portals are 

within Category 1 per Utah Admin Code (UAC) R317-2. Therefore, appropriate management of the 

intercepted groundwater must be established to allow for the mine to cease operations, seal the mine, and 

complete the reclamation process as set forth in the Utah Division of Oil, Gas and Mining (UDOGM) permit 

and FS regulations. 

The original preferred plan was to build water-retaining bulkheads to contain all of the intercepted 

groundwater in the underground mine workings in perpetuity. Efforts undertaken since late 2014 to obtain 

permission from the Mine Safety and Health Administration (MSHA) and the UDOGM to permanently 

retain intercepted groundwater underground with concrete bulkheads and possibly to direct overflow water 

to the Deer Creek Canyon were rejected in April of 2016. MSHA and UDOGM will not allow any water 

retention as part of the Deer Creek closure plans; water must be directed to the portals to flow unimpeded 

out of the mine. This response by the agencies necessitates that PacifiCorp develop other alternatives to 

manage intercepted groundwater that would otherwise discharge from the Rilda Canyon portals in violation 

of UAC R317-2.  
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Decision 

After considering information provided in the EA, comments received from the public and other entities, 

and internal input from an interdisciplinary team of Forest Service and Bureau of Land Management 

Recourse Specialists, I have selected the Proposed Action for implementation on National Forest lands. The 

proposed action is the installation of a pipeline to transport water on Forest land in Emery County, Utah. 

This decision authorizes the issuance of a Special Use Permit (SUP) for construction and maintenance of 

the new pipeline. The SUP will be valid for 30 years. PacifiCorp proposes to construct 5.6 miles of a 10-

inch high-density polyethylene (HDPE) gravity flow water pipeline from the Deer Creek Mine 1st Right 

Portals to a settling pond at Huntington Power Plant. The pipeline would be constructed within the existing 

Emery County Road #306 right-of-way for 12,553 feet (2.4 miles), and within the State Route (SR)-31 

right-of-way (UTU-0-17187) for 14,537 feet (2.8 miles). The route was selected to minimize new 

disturbance in Rilda and Huntington Canyons. The proposed action would result in the disturbance of up 

to 7.0 acres of USFS-administered land, 4.7 acres of BLM-administered land, and 10.1 acres of private land 

(21.8 acres total), all parallel to existing roadways and largely within existing road rights-of-way. The 

disturbance would include clearing a portion of the temporary right-of-way for work access and excavation 

of a trench to install the pipeline. The trench would be from 3 to 7 feet wide and over 6 feet deep. Temporary 

erosion control measures could include sediment barriers such as silt fence or fiber rolls. Permanent erosion 

control measures would include trench breakers and revegetation with a native seed mixture within the 

disturbed rights-of-way. Directional drilling would be applied at road crossings and Bear Creek to avoid 

impacts to the roadway surface and the stream channel. The pipeline would be attached to existing structures 

at the Huntington Creek crossings; the proposed design avoids impacts within active channel. No new roads 

are proposed as the project would be accessed by the existing adjacent roadways. Project activities are 

anticipated to occur over 3 months in the fall and winter of 2016. 

 

Decision Rationale 

In reaching my decision, I have sought to carefully and objectively assess all the public comments and the 

analysis of issues disclosed in the EA. The concerns from the public generally focused on water quality 

issues. To maintain the water quality in Huntington creek, any discharge of water into Huntington Creek is 

governed by Utah Pollutant Discharge Elimination System (UPDES) permits and UDWQ. The transport of 

the water to the power plant settling pond is considered to be an acceptable option by the governing agencies 

because discharge would be in compliance with the existing permits. PacifiCorp has collected and had a 

laboratory analyze the intercepted groundwater samples from areas within the mine that will gravity flow 

to the Rilda Canyon portals utilizing the EPA Priority Pollutant List, which consists of 129 priority 

pollutants (USDA FS 2016b). None of the pollutant parameters were detected. The intercepted groundwater 

in the mine is estimated to initially have a total iron concentration is 2-2.5 mg/L and an estimated TDS 

concentration of 500 mg/L. The elevated levels of iron in the groundwater is from the oxidation of the 

mineral pyrite in areas of the mine that contain pyrite mineralization within the coal seam. A gradual 

decrease in the concentration of iron is predicted to occur over the next 5 to 10 years as the surface area of 

exposed pyrite is consumed and available oxygen diminishes. The concentration of iron is the only elevated 

analyte in the mine’s groundwater that exceeds water quality standards for PacifiCorp’s Deer Creek Canyon 

discharge permit (UT0023604). At the discharge location in the settling pond on private land the elevated 

levels of iron in the intercepted water may cause some orange-rust discoloration of the sediment or the 

rocks as the iron hydroxide and other ferric solids precipitate out. (USDA FS 2016b). 

 

When compared to the No Action alternative, the proposed action would best meet the purpose and need 

of the project discussed above. Specifically, the proposed action would meet the need to manage the 

intercepted groundwater and allow for the closure of Deer Creek Mine. Under the No Action alternative, 

intercepted groundwater would continue to be managed through pumping and the mine would remain open. 

The mine would not proceed with final closure and reclamation activities until proper water management 

methods were determined. 
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Other Alternatives Considered  

Federal agencies are required through NEPA to explore and objectively evaluate all reasonable alternatives 

and to briefly discuss the reasons for eliminating any alternatives that were not developed in detail (40 CFR 

1502.14). This EA fully developed the Proposed Action and the No Action Alternatives. 

 

The no action alternative would be to deny the right-of-way application as proposed.  PacifiCorp would not 

be allowed to construct the pipeline across federally administered lands.  The Deer Creek Mine would 

remain open to continue pumping the water until other suitable methods for management the intercepted 

groundwater were determined 

 

Alternatives that were dismissed from further consideration include: 

1. Retain water in the mine for discharge at Deer Creek portals – MSHA and UDOGM will 

not allow water to be retained in the mine; therefore, this alternative is not feasible. 

2. Treat the water prior to discharge at the Rilda Canyon portals - Regardless of water quality, 

discharge of water at the Rilda Canyon portals is prohibited per UAC R317-2; therefore, this 

alternative is not feasible. 

3. Treat the water at the Rilda Canyon Portals and then pipe the water to Huntington Creek 
This alternative would require additional surface disturbance to build new settling ponds on 

public lands, and would still require a pipeline to convey water to a permitted discharge location 

per UAC R317-2. This alternative was not analyzed in detail due to the additional disturbance 

that would be required on public lands.  

4. Construct a pumping station at Rilda Canyon portals and pipe the water to Left Fork 

portals - A pumping station would be built at the Rilda Canyon 1st Right portals. A pipeline 

would be installed running from this pump station to the Left Fork portals. Water discharging at 

the 1st Right Rilda Canyon portals would be pumped back into the mine at the Left Fork portals, 

where it would gravity feed into the Deer Creek Mine workings. This alternative requires a 

pipeline and permanent pumping facilities, namely the pump station, power lines, and 

communication lines, to be constructed at the mine site on FS-administered land. These facilities 

would require permanent periodic maintenance. Risk associated with equipment failure and 

discharge of non-approved and potentially non-compliant water to Rilda Canyon is considered 

to be moderate. This alternative was not analyzed in detail due to the additional disturbance that 

would be required on public lands.  

5. Construction of a water treatment facility at the Huntington Power Plant This alternative 

would require additional disturbance near the power plant similar to what would occur if 

discharge water were treated on federal lands. This disturbance is not considered to be necessary 

as discharge can be properly managed using existing facilities like the settling pond at the power 

plant. This alternative was not analyzed in detail because of the additional disturbance that is 

unnecessary for proper management of the water. 

6. Extension of the water pipeline to the Town of Huntington’s sewer treatment plant or next 

closest existing treatment plant – The closest existing treatment plant is farther down the 

canyon from the power plant. To pipe the water all the way to the treatment plant, would require 

additional disturbance. The intercepted groundwater currently does not have elevated levels of 

any of the EPA’s priority pollutants. The only elevated levels are for iron. This alternative was 

determined impractical due to the additional disturbance on federal lands.  
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Public Involvement 

As described in the background, the need for this action arose on May 11, 2016. A scoping letter describing 

the proposed project and soliciting comments was sent by the FS, in cooperation with the BLM, to interested 

parties on June 13, 2016. These parties included local, state, and federal agencies, non-governmental 

organizations (NGOs), and the general public. On June 14, 2016, a legal notice of proposed action and 

request for comments was published in the Sun Advocate newspaper. The legal notice is the document that 

sets the comment period, which identifies those individuals or organizations that have objection rights for 

FS decisions. The public comment period closed on July 14, 2016. In addition, the BLM listed the 

information on the ePlanning website, and the FS listed the EA scoping information on the Schedule of 

Proposed Action (SOPA) website.  

Using the comments from the public, other agencies, and Native American tribes (BLM - USDA FS 2016), 
the interdisciplinary team identified several issues regarding the effects of the proposed action. Main issues 

of concern included cultural resources (could be disturbed), National Trails and Backways (impacts to the 

Energy Loop National Scenic Byway [ELNSB]), recreation (impacts to recreation associated with ELNSB), 

soils (impacts due to soil disturbance), Visual Resources (visual resources on BLM-administered lands), 

water (surface water quality) and wildlife resources (several species use habitat in the Project Area and 

could be displaced). To address these concerns, the Forest Service analyzed the No Action alternative.  

Finding of No Significant Impact 

 
After consideration of the environmental effects described in the EA, the project record, and as further 

documented in this decision notice, I have determined that this is not a major federal action individually or 

cumulatively that will significantly affect the quality of the human environment; therefore an 

Environmental Impact Statement is not needed. This determination is based on analysis of the context and 

intensity of the environmental effects, including the following factors:  

Intensity:  The following discussion is organized around the Ten Significance Criteria described in 40 CFR 

1508.27. The following have been considered in my evaluation of intensity for this proposal: 

 

1. Impacts may be both beneficial and adverse. Based on the evidence contained in the EA and its 

project record, the activities described in this decision do not include any significant adverse 

impacts to any resource (40 CFR 1508.27(b)(1). Implementation of my decision will not create 

significant resource commitments or any significant irretrievable losses of vegetation, soils, water, 

or wildlife and fish habitats. The project will employ project design features and incorporates Best 

Management Practices, Soil and Water Conservation Practices, and Forest Plan standard and 

guidelines that provide adequate protection of the forest resources. My finding of no significant 

environmental effects is not biased by the beneficial effects of the action. 

2. The degree to which the selected alternative will affect public health or safety. There will be 

no significant effects on public health and safety from the installation of the pipeline, because the 

intercepted groundwater would be properly managed in accordance to PacifiCopr’s UDWQ 

discharge permits (BLM - USDA FS 2016).  

3. Unique characteristics of the geographic area such as proximity to historic or cultural 

resources, park lands, prime farm lands, wetlands, wilderness, wild and scenic rivers, or 

ecologically critical areas. There will be no significant effects on unique or ecologically critical 

areas because the Project Area is not in proximity to any park lands, prime farmlands, wetlands, or 

wild and scenic rivers. This assertion is based on field surveys of the Project Area and information 

contained in the project record and in the EA (BLM - USDA FS 2016).  

4. The degree to which the effects on the quality of the human environment are likely to be 

highly controversial. The effects on the quality of the human environment are not likely to be 

highly controversial. Controversy in this context refers to the situations where there is substantial 
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dispute as to the size, nature or effect of the federal action rather than opposition to its 

implementation. The scientific basis for the analysis is contained in the project record and 

summarized in the EA. The effects of the project are limited to the project area. There are no known 

scientific controversies over the impact of the project. While some individuals have disagreed with 

the implementation of the project, no evidence has been provided that indicates that the 

environmental effects of the project have been wrongly predicted; therefore the effects are not 

highly controversial.  

5. The degree to which the possible effects on the human environment are highly uncertain or 

involve unique or unknown risks. The effects analysis shows the effects are not uncertain, and 

do not involve unique or unknown risk (BLM - USDA FS 2016). The selected alternative is well 

defined and located over a limited area. The Forest Service has extensive past experience with 

successful implementation of buried pipelines and the environmental effects associated with that 

action. 

6. The degree to which the action may establish a precedent for future actions with significant 

effects or represents a decision in principle about a future consideration.  The action is not 

likely to establish a precedent for future actions with significant effects, because utilities 

installations are an ongoing practice in the area and the construction of this pipeline is a stand-alone 

project that would not preclude the consideration and advancement of other utility upgrade 

proposals. Future actions would be evaluated through the NEPA process and would stand on their 

own as to the environmental effects and project feasibility. 

7. Whether the action is related to other actions with individually insignificant but cumulatively 

significant impacts. All known actions, which have occurred or are likely to occur in the 

reasonably foreseeable future were considered in the analysis. These are documented in the 

supporting specialist’s reports in the Project Record and in the EA. Analysis considered direct, 

indirect and cumulative effects of the proposal. There are no significant cumulative effects (BLM 

- USDA FS 2016). 

8. The degree to which the action may adversely affect districts, sites, highways, structures, or 

other objects listed in or eligible for listing in the National Register of Historic Places or may 

cause loss or destruction of significant scientific, cultural, or historical resources. The action 

will have no effect on districts, sites, highways, structures, or objects listed in or eligible for listing 

in the National Register of Historic Places, nor will it cause loss or destruction of significant 

scientific, cultural, or historical resources, because avoidance, mitigation, or monitoring would be 

conducted to ensure that no direct impacts occur (BLM - USDA FS 2016). A total of ten sites are 

known to be located within the area of potential effect. Of these sites, two were determined eligible 

for the National Historic Register in 1985; however, both were excavated in 1986 and reburied 

outside the road right-of-way, on Emery County property. Two new sites were recorded in 2016; 

these are recommended as ineligible to the National Historic Register. The remaining six sites were 

previously determined to be ineligible for listing to the National Historic Register. 

9. The degree to which the action may adversely affect an endangered or threatened species or 

its habitat that has been determined to be critical under the Endangered Species Act of 

1973, or the degree to which the action may adversely affect a proposed to be listed 

endangered or threatened species or its habitat. The action will not adversely affect any 

endangered or threatened species or its habitat that has been determined to be critical under the 

Endangered Species act of 1973, because it was determined that the Project would have “No 

Effect” on any TECP species. (BLM - USDA FS 2016; USDA FS 2016a).  

10. Whether the action threatens a violation of a federal, state, local, or tribal law, regulation or 

policy imposed for the protection of the environment, where non-federal requirements are 

consistent with federal requirements. The action will not violate Federal, State, and local laws 

or requirements for the protection of the environment. Applicable laws and regulations were 
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considered in the EA (BLM - USDA FS 2016). The action is consistent with the Manti-La Sal 

Land and Resource Management Plan (BLM - USDA FS 2016). 

Findings Required by Other Laws and Regulations 

This decision to install a water pipeline is consistent with the intent of the forest plan's long term goals and 

objectives (Manti-La Sal Land and Resource Management Plan, pages III-2 to III-5). The project was 

designed in conformance with land and resource management plan standards and incorporates appropriate 

land and resource management plan guidelines for cultural resource management, visual resource 

management, wildlife and fish resource management, wildlife habitat improvement and maintenance, and 

management prescriptions for utility corridors (Manti-La Sal Land and Resource Management Plan, pages 

III-2 to III-5).  

NATIONAL FOREST MANAGEMENT ACT 
National Forest management must be consistent with Forest Plans prepared under authority of the 

National Forest Management Act (NFMA), 16 U.S.C. 1604 and 36 CFG 219.10(f). The Act requires the 

Secretary of Agriculture to assess forest lands, develop a management program based on multiple-use, 

sustained-yield principles, and implement a resource management plan for each unit of the National 

Forest System. The Manti-La Sal Land and Resource Management Plan was approved November 5 1986, 

as required by this Act. The land and resource management plan provides guidance for all resource 

management activities on the Forest (USDA FS 1986). This proposal is consistent with Forest Plan goals, 

objectives, and standards and guidelines. This EA and supporting documents, including specialist’s 

reports in the Project Record document interdisciplinary review as required by NEPA. 

ENDANGERED SPECIES ACT 
The Endangered Species Act of 1973, as amended, provides a program for the conservation of threatened 

and endangered (TE) plants and animals and the habitats in which they are found. A Biological 

Assessment consistent with the requirements of the ESA was prepared for the action alternative. (USDA 

FS 2016a). The proposed project will not affect listed species or critical habitat.  A “No Effect” 

determination was made for listed species with potential to occur within the project area. 

MIGRATORY BIRD TREATY ACT 
The Migratory Bird Treaty Act implements various bilateral treaties and conventions between the U.S. 

and four other countries for the protection of migratory birds. Under the Act, taking, killing or possessing 

migratory birds is unlawful (USDA FS 2016a). Migratory birds were considered in the EA. It was 

determined that birds in the area would likely be habituated to noise and human presence from the 

existing roadway.  Habitat effectiveness would be temporarily decreased, but only slightly, when 

considering the existing disturbance and habitat modification. 

NATIONAL HISTORIC PRESERVATION ACT 
The National Historic Preservation Act of 1966 created the Advisory Council on Historic Preservation 

(ACHP) to advice on matters involving historic preservation. The ACHP is authorized to review and 

comment on all actions licensed by the Federal government which will have an effect on properties listed 

in the National Register of Historic Places Section 106 of the NHPA requires federal agencies to consider 

the effects of their activities and programs on historic properties. Cultural resource surveys have been 

completed for the area of potential effect and no effect would occur to properties listed in the National 

Register of Historic Places (BLM - USDA FS 2016).  
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CLEAN WATER ACT, FLOODPLAIN MANAGEMENT (EXECUTIVE ORDER 11988), 

AND PROTECTION OF WETLANDS (EXECUTIVE ORDER 11990) 
The Clean Water Act employs a variety of regulatory and non-regulatory tools to sharply reduce direct 

pollutant discharges into waterways, finance municipal wastewater treatment facilities, and manage 

polluted runoff. These tools are employed to achieve the broader goal of restoring and maintaining the 

chemical, physical, and biological integrity of the nation’s waters so that they can support “the protection 

and propagation of fish, shellfish, and wildlife and recreation in and on the water.” Executive Orders 

11988 and 11990 require that executive agencies take special care when undertaking actions that may 

affect wetlands or floodplains, directly or indirectly, by avoiding the disruption of these areas wherever 

there is a practicable alternative and by minimizing any environmental harm that might be caused by 

federal actions. To reduce or prevent adverse impacts to water quality, a stormwater pollution prevention 

plan (SWPPP) and spill prevention and response plan (SPRP) would be prepared prior to initiation of 

ground disturbance.  These plans would detail the best management practices and site-specific measures 

to prevent sediment and other pollutants from discharging into the creek during construction.  

Implementation of the SWPPP and SPRP would reduce sedimentation and the risk of pollution to surface 

waters during construction. For a list of the BMPs that would be implemented refer to the POD and the 

Hydrology Report (USDA FS 2016b). The discharge of the intercepted groundwater would be regulated 

by PacifiCorps existing UPDES permits.   

ENVIRONMENTAL JUSTICE (EXECUTIVE ORDER 12898) 
In accordance with Executive Order 12898 (59 FR 32, 1994), the action alternatives were assessed to 

determine whether they would have disproportionately high and adverse human health or environmental 

effects, including social and economic effects, on minority or low-income human populations. No effects 

were identified during this analysis (BLM - USDA FS 2016). 

 

Predecisional Administrative Review Process  

This draft Decision Notice and Finding of No Significant Impact (FONSI) is subject to a 45-day objection 

and review period as set forth by FS regulations at 36 CFR 218. Individuals, organizations, state and local 

governments, Indian Tribes, businesses and partnerships who have submitted timely, specific written 

comments regarding the project may file an objection. These comments must have been submitted during 

project scoping or during any other instance where the responsible official seeks written comments. Other 

federal agencies may not file objections.  

 

The starting date for the 45-day objection and review period is the day after publication of the legal notice 

of this draft Decision Notice and FONSI in the newspaper of record for the Manti-La Sal National Forest, 

the Sun Advocate newspaper located in Price, Utah. The objection must be filed in writing with the 

Objection Reviewing Officer, Nora Rasure, Regional Forester for the FS Intermountain Region:  

 

Objection Reviewing Officer 

Intermountain Region USFS 

324 25th Street, Ogden, Utah 84401 

Fax to: 801-625-5277 

Email to: objections-intermtn-regional-office@fs.fed.us 

 

The objection must include the name, address and telephone number of the objector; the name of the 

proposed project; the name and title of the responsible official; and the name of the national forest and 

ranger district on which the proposed project will be implemented. The objection must contain a 

description of those aspects of the project addressed by the objection, including:  

 

mailto:objections-intermtn-regional-office@fs.fed.us
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Specific issues related to the proposed project  

 If applicable, an explanation of how the objector believes the environmental analysis or draft 

decision specifically violates law, regulation or policy  

 Suggested remedies that would resolve the objection  

 Supporting reasons for the reviewing officer to consider  

 A statement that demonstrates the connection between prior written comments on the particular 

project or activity and the content of the objection, unless the objection concerns an issue that 

arose after the designated opportunities for comment  

If an objection is filed, the reviewing officer will respond in writing to the objection within 45-days 

following the end of the objection filing period. This period may be extended by an additional 30 days at 

the discretion of the reviewing officer.  

Prior to issuance of the reviewing officer’s written response to an objection, either the reviewing officer 

or the objector may request a meeting to discuss issues raised in the objection and potential resolution of 

the objection. After review of the objection, the reviewing officer will provide a written response to the 

objection. No further review from any other FS or US Department of Agriculture official of the reviewing 

officer’s written response to the objection is available.  

As the responsible official for this decision, I will not sign the Decision Notice until the reviewing officer 

has responded in writing to all objections and all concerns and instructions identified by the reviewing 

officer in the objection response have been addressed in accordance with the 36 CFR 218 regulations.  

Objection Review and Final Decision / Implementation  

If no objections are filed within the 45-day Objection filling period, the Decision Notice may be signed 

on, but not before, the fifth business day following the end of the objection filing period. If an objection is 

filed, the reviewing officer will respond in writing to the objection within 45-days following the end of 

the objection filing period. This period may be extended by an additional 30 days at the discretion of the 

reviewing officer. The Decision Notice would not be signed until the reviewing officer has responded in 

writing to all objections and all concerns and instructions identified by the reviewing officer in the 

objection response have been addressed in accordance with the 36 CFR 218 regulations.  

 

In either case, the project may begin immediately after the decision is signed. And according to the 

regulations (36 CFR 218) no legal notice is required once a Decision Notice is signed. However, the 

Forest Service may send out a letter or a news release to notify any interested parties on the availability of 

the decision documents. 
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Contact Person 

For additional information concerning this decision or the Forest Service appeal process, contact Jeff 

Salow, Supervisor’s Office, 599 West Price River Drive, Price, UT 84501, (435) 636-3596. 

  

Signature / Approval by Responsible Official 

 

 

 

__________________________________________   ____________ 

Brian M. Pentecost           Date 

Forest Supervisor 

Manti-La Sal National Forest 
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Deer Creek Mine Closure Water Pipeline 

Hydrology Report 

The proposed pipeline alignment parallels Huntington Creek and the bottom of Rilda Canyon, 
which drains into Huntington Creek.  A majority of the project area is within the Miller Fork Canyon-
Huntington Creek 6th field Hydrologic Unit Code (HUC; 140600090105).  The last mile of the project is 
within the Huntington Lake-Huntington Creek 6th field HUC (140600090107).  Water from the Rilda 
portals would naturally gravity flow east through Rilda Canyon into Huntington Creek. A permit cannot 
be obtained to discharge mine groundwater at the portals because the water in Rilda Canyon is classified 
as category 1 waters: Waters whose existing quality is better than the established standards for the 
designated uses will be maintained at high quality unless it is determined by the Director, after 
appropriate intergovernmental coordination and public participation in concert with the Utah continuing 
planning process, allowing lower water quality is necessary to accommodate important economic or 
social development in the area in which the waters are located (Utah Administrative Code R317-2-3. 
Antidegradation Policy).  

According to the 2016 DRAFT integrated report, Huntington Creek – 1, which includes 
Huntington Creek and its tributaries from the confluence with Cottonwood Creek to Highway 10 is on the 
303d list due to impairment for elevated selenium (UDEQ 2016).  Huntington Creek – 2 and 3, which 
includes Huntington Creek and its tributaries from Highway 10 to the USFS boundary is impaired for 
dissolved oxygen (DO), Total Dissolved Solids (TDS), temperature and pH (UDEQ 2016).  Huntington 
Creek – 1 is down gradient from the proposed pipeline alignment. The proposed pipeline is within 
Huntington Creek – 2 and 3.  

Locations within Huntington Creek-2 were sampled for Total Dissolved Solids (TDS), Iron, pH 
and selenium to establish initial baseline analysis in the 80’s and 90’s for PacifiCorp’s Plant groundwater 
discharge permit (UGW150002).  The average TDS concentration was 244 mg/L, the average iron 
concentration was 0.48 mg/L, the average pH value was 8.4, and selenium levels were less than 0.002 
mg/l (Table 1). The Environmental Protection Agency (EPA) classifies TDS, iron and pH as secondary 
drinking water standards with a 500 mg/L for TDS a 0.3 mg/L threshold for iron and a pH ranging from 
6.5–8.5. The maximum contaminant level (MCL) for selenium in drinking water defined by the EPA is 
0.05 mg/L.  

Table 1 
 TDS Iron pH Selenium 

EPA standard 500 mg/L 0.3 mg/L 6.5-8.5 0.05 mg/L 

1980-1990’s Huntington Creek 2 
and 3 Average values  

244 mg/L 0.48 mg/L 8.4 <.002mg/L 

 

Water from Huntington Creek is diverted into the settling pond at 7,000 to 10,000 gpm. Water 
from the settling pond is used for plant operations, cooling towers and boiler vents. The water is diverted 
from Huntington Creek at the same rate that it is used in the operations of the plant. Of the 7,000-11,000 
gpm of water used in plant operations, approximately 97% of the water is evaporated off. The remaining 
3% is transferred to the irrigation storage reservoir and used on crop research fields (Correspondence with 
PacifiCorp). The water used for irrigation on the research fields is regulated by the Utah Department of 
Environmental Quality, Division of Water Quality by authorization of a Ground Water Discharge Permit. 
The permit requires that water quality be measured periodically in monitoring wells in order to maintain 
compliance with the Ground Water Discharge Permit (UGW150002). 

http://www.rules.utah.gov/publicat/code/r317/r317-002.htm#E5
http://www.rules.utah.gov/publicat/code/r317/r317-002.htm#E5


In addition to the Power Plant, Castle Valley Special Service District and the North Emery Water 
Users Special Service District use water in Huntington Canyon. Both these springs are a source of 
drinking water for adjacent municipalities and have source protection plans on file with the Utah Division 
of Drinking Water. 

 

PacifiCorp has collected and had a laboratory analyze the intercepted groundwater samples from 
areas within the mine that will gravity flow to the Rilda Canyon portals utilizing the EPA Priority 
Pollutant List, which consists of 129 priority pollutants. None of the pollutant parameters were detected. 
PacifiCorp conducts baseline solute sampling of groundwater seepage in the mine once a month. 
Groundwater seepage in the mine is estimated to initially have a total iron concentration is 2-2.5 mg/L 
and an estimated TDS concentration of 500 mg/L. The elevated levels of iron in the groundwater is from 
the oxidation of the mineral pyrite in areas of the mine that contain pyrite mineralization within the coal 
seam. The gradual decrease in the concentration of iron is predicted to occur over the next 5 to 10 years as 
the surface area of exposed pyrite is consumed and available oxygen diminishes (memo PacifiCorp 2016). 
The concentration of iron is the only elevated analyte in the mines groundwater that exceeds water quality 
standards for PacifiCorp’s Deer Creek Canyon discharge permit (UT0023604). All other chemical 
parameters are within permit limitations. The current discharge permit standard for iron is 1 mg/L. TDS 
less than 500 mg/L are allowed to be discharged, if concentrations exceed 500 mg/L, offset salinity 
credits to the State of Utah will be paid. The measured average pH of water within the mine is 7.5. The 
host rock has a high content of carbonate minerals which results in naturally high alkalinity levels in the 
ground water.  

Intercepted groundwater has the potential to flow out of the Rilda Portals at an initial estimated 
flow rate of about 500-600 gpm (Correspondence with PacifiCorp). The amount of flow is expected to 
decrease with time because there is no active recharge from perched aquifers. Perched aquifers are 
isolated lenses of sandstone trapped between shales and mudstones. Groundwater seeps from these 
aquifers into the empty space of the Deer Creek mine (Correspondence with PacifiCorp). Once the 
perched aquifers reservoirs are emptied, the flow of groundwater coming from the mine will diminish. An 
isotopic review of groundwater within the mine has shown a deficiency in Tritium and carbon-14 (14C), 
typically associated with meteoric waters recharging active aquifers. The lack of Tritium and 14C in water 
seeping from perched aquifers into the mine indicates that groundwater is not hydrologically connected 
with surface water, is relatively ancient in origin, inactive and is not undergoing recharge (pg 322, 
Drever).  

Implementation of the proposed action would manage the intercepted water in accordance to 
water quality permits. In addition, the installation of the pipeline will protect the municipal water sources 
at the Upper and Lower springs in Rilda Canyon, which are approximately 0.25 miles from the Deer 
Creek Mine 1st Right Portals.  Birch Spring in Huntington Canyon is a bed rock spring that seeps from the 
Star Point Sandstone. It is unlikely the construction will affect the spring flow or water quality because it 
is topographically above the Highway 31 right-of-way.  

If implemented the groundwater piped from the 1st right portals (piped water) would mix with 
diversion water from Huntington Creek in the settling pond. Diversion water entering the settling pond at 
a rate of 7,000-11,000 gpm from Huntington Creek will be composed of similar concentrations of iron 
and TDS as measured at the sampling point in Huntington Creek (table 2). At a maximum flow rate of 
600 gpm of piped water and a minimum flow rate of 7,000 gpm diversion water, piped water would be 
diluted by a factor of greater than ten times the volume of water entering the settling pond from the 
Huntington Creek diversion. Using these flow rates and the high estimated iron concentration of 2.5 
mg/L, the piped water would be diluted to 0.2 mg/L plus the measured average background concentration 
(0.48 mg/L) of iron in Huntington Creek, minus the precipitation of iron (~1 mg/L), due to sediment 
loading from the Huntington Creek diversion, will yield approximately 0.5 mg/L. As the flow of 



diversion water increases and the piped water flow decreases, the total iron concentration will decrease. 
The intercepted groundwater discharged into the settling pond at the power plant may precipitate iron 
hydroxide and other ferric solids, which would stain sediment and rock with orange-rust coloration on 
private land. No hazardous effects are expected, elevated levels greater than .3 mg/L of iron may cause 
discoloration or unpleasant taste (EPA website for secondary drinking water). The National 
Recommended Water Quality Criteria for Aquatic Life indicates that 1 mg/L Fe Criterion Continuous 
Concentration is the highest concentration of Iron in water that is not expected to pose a significant risk to 
the majority of species in a given environment (EPA website). 

In the event the Power Plant shuts down and groundwater still has potential to come out of the 1st 
Rilda Right Portals, piped groundwater would be discharged into Huntington Creek, if it meets the Utah 
Division of Water Quality standards. If the water does not meet set standards, then the water will be 
treated prior to discharging. 

Table 2 

Note 1: Based on samples collected by PacifiCorp on Huntington Creek above the plant, Emery County Road 304/Huntington 
Creek bridge crossing. 
Note 2: Based on samples collected by PacifiCorp on in-mine groundwater projected to gravity flow from the Rilda Canyon 1st 
Right Portals.  Value limited by the reporting criteria of the analyzing equipment.  
Note 3: Based on samples collected by PacifiCorp on Huntington Creek above the plant, Emery County Road 304/Huntington 
Creek bridge crossing.  Total iron value influenced by sediment load in Huntington Creek.  Projected total iron in the Plant 
settling pond. 
Note 4: Total iron from the mine will dissipate over time, projected at <1.5 mg/L in less than four years. 
Note 5: Total iron of the settling pond influenced by sediment load in Huntington Creek.  Sampling of the settling pond by 
PacifiCorp indicates precipitation of the sediment reduces the total iron to <0.1 mg/L. 
Note 6: Protection levels for individual wells based on historical sampling results (nitrates and TDS)   
 

Implementation of the proposed action could impact surface water flows and potentially increase the 
sediment-load due to increased erosion from disturbed soils and pollution from equipment during 
construction.  Approximately 22 acres would be disturbed by implementation of the proposed action.  The 
majority of construction will take place in the public right of way where possible.  This disturbance could 
lead to increased erosion or sedimentation of the disturbed soils into Huntington Creek. To reduce or 
prevent adverse impacts to water quality, a Stormwater Pollution Prevention Plan (SWPPP) and Spill 
Prevention and Response Plan (SPRP) would be prepared prior to initiation of ground disturbance.  These 
plans would detail the best management practices and site-specific measures to prevent sediment and 
other pollutants from discharging into the creek during construction.  Additionally a stream alteration 
permit will be sought if needed to comply with the Clean Water Act if work in the Rilda Canyon stream 
cannot be avoided. 

Implementation of the SWPPP and SPRP would reduce sedimentation and the risk of pollution to 
surface waters during construction.  Potential adverse impacts to water resources would be short-term 

Huntington Plant UPDES Groundwater Permit UGW150002 

Water Quality 
Parameter 

Huntington Creek mg/L Groundwater seepage in 
mine mg/L 

Raw Pond Water 
mg/L 

UPDES UGW150002 Groundwater 
Permit  (Huntington Plant, including 
research farm)  

Protection Levels 

Selenium <0.002See Note 1 <0.02See Note 2 <0.002See Note 1 ---- 

Iron 0.48See Note 3 Projected at 2.0-2.5See Note 

4 
<0.5See Note 5 ---- 

TDS 244 500 248-262 See Note 6 

pH 8.4See Note 1 7.5 8.4 
 



(during construction).  Installation of the pipeline would also not affect shallow aquifers, because the 
pipeline will be installed in ground that is above the water table. 

Implementation of the proposed action would not adversely affect water quality in the long-term, 
nor contribute to the existing water quality impairments defined by the Utah Department of 
Environmental Quality (UDEQ). The impairment from selenium levels in Huntington Creek -1 is thought 
to be from the dissolution of highly soluble selenium-bearing salts and gypsum in the Mancos Shale, 
possibly due to agricultural irrigation practices according to a study conducted in the Uncompahgre River 
Basin, Colorado (Mast et al 2014) (correspondence UDWQ). The impairment of DO, TDS, temperature 
and pH in Huntington Creek 2 and 3 is thought to be from the Seeley wild fire in the upper portions of 
Huntington Canyon that occurred in 2012, which may have altered base flow conditions along Huntington 
Creek and its tributaries (correspondence with UDWQ). Implementation of the proposed action will not 
create acid mine drainage conditions, because the alkalinity in the groundwater and carbonate buffers in 
the host rock neutralize any acid generation, due to the oxidation of pyrite. Installation of the pipeline 
would provide a means of managing water that would otherwise discharge from the mine portal in 
compliance with water quality standards.  

Intercepted groundwater from the mine used in the Huntington Power Plant will also not affect its 
ability to operate. Water is reused six to seven times during power plant operations until TDS levels reach 
approximately 1,200 mg/L, at which point the water is transferred to the irrigation storage reservoir and 
fresh water is transferred from the settling pond in order to continue plant operations (correspondence 
with PacifiCorp). The power plant cycles water, concentrating TDS through the evaporation of water in 
the form of steam as a regular part of plant operations. The steam or water vapor will not affect air 
quality. 

Implementation of the proposed action would not adversely affect water quantity. The volume of 
the settling pond will contain all water coming from the mine portals, provided the flow rate of water 
entering the settling pond remains in a steady-state with plant operational use; additional water storage is 
not a concern. Additionally, water from the mine will replace approximately 300-600 gpm normally 
withdrawn from Huntington Creek, therefore increasing the volume of water for domestic use 
downstream 

 

SWCPS from the Soil and Water Conservation Handbook (FSH 2509.22) that are applied in the POD 

13.04 REVEGETATION OF SURFACE 
DISTURBED AREAS - To protect 
soil productivity and water quality 
by minimizing soil erosion 

Topsoil and subsoil will be segregated and 
stockpiled separately adjacent to the trench.  The 
stockpiled subsoil will be used to backfill the trench, 
and the topsoil will be replaced on the surface and 
graded to pre-disturbance contours. 

All disturbed areas will be seeded with seed mixtures 
developed for the project. The seed will be certified 
weed and noxious weed free.  

If seeding cannot be completed prior to winter 
freezing, hydromulch with tackifier will be applied 
where appropriate. 

13.06 SOIL MOISTURE LIMITATIONS 
FOR TRACTOR OPERATION - 
To minimize soil compaction, 
puddling, rutting, and gullying with 

During wet conditions, vehicle traffic and equipment 
operation will be restricted to prevent rutting.   
 



resultant sediment production and 
loss of soil productivity. 
Note that this SWCP applies to all 
heavy equipment operations. 

15.06 MITIGATION OF SURFACE 
EROSION AND STABILIZATION 
OF SLOPES - To minimize soil 
erosion from road cut slopes, fill 
slopes, and travel ways. 

Stabilization techniques are included in the Plan of 
Development and Stormwater Pollution Prevention 
Plan (SWPPP). 

5.11 SERVICING AND REFUELING 
EQUIPMENT - To prevent 
contamination of waters from 
accidental spills of fuels, lubricants, 
bitumens, and other harmful 
materials. 

Refueling areas will be a minimum of 300 feet from 
perennial and intermittent stream channels, seeps 
and springs, wetlands, lakes and reservoirs, stock 
water developments, and other water features. All 
projects will adhere to the Spill Prevention and 
Response Plan (SPRP) in case of accidents. 

15.18 DISPOSAL OF RIGHT-OF-WAY 
AND ROADSIDE DEBRIS - To 
insure debris generated during road 
construction is kept out of streams 
and prevent slash and debris from 
subsequently obstructing channels. 

Clearing and grading will be minimized to only the 
extents necessary to dig the trench for the pipeline 
itself.  Debris will not be placed in stream channels.  
The ground surface will be graded back to original 
contours as the pipeline is installed. 
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11 July 2016      

 

Mr. Charles Semborski, P.G. 
Manager of Geology and Exploration 
PacifiCorp – Interwest Mining Company 
15 North Main Street 
Huntington, Utah 84528 
 
 

Chuck, 

 

At your request, we have evaluated hydrologic conditions along PacifiCorp’s proposed 

Deer Creek pipeline location from the Deer Creek Mine 1st Right portals in Rilda Canyon 

to the Huntington Power Plant near the mouth of Huntington Canyon in Emery County, 

Utah (Figure 1).  My findings in this regard are summarized in this letter report. 

 

 

 

Introduction 

PacifiCorp proposes to construct a buried pipeline to convey mine water from the closed 

Deer Creek Mine to the PacifiCorp Huntington Power Plant near Huntington, Utah 

(Figure 1).  The pipeline corridor is situated almost entirely within the Emery County 

Road 306 and Utah State Highway 31 right-of-way corridors.  The water from the 

pipeline will flow into an existing water storage pond at the power plant facility and 

subsequently be utilized for operational purposes at the power plant.  The purpose of this 

investigation is to evaluate the hydrologic conditions along the proposed pipeline route as 

they relate to the proposed Deer Creek Pipeline project. 
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Methods of Study 

 On 22 June 2016 we visited the proposed Deer Creek pipeline location together 

with personnel from PacifiCorp.  As part of the site visit we traversed the entire 

length of the proposed corridor by vehicle (almost all of the proposed pipeline 

location is within the existing road right-of-way).  During this visit we were also 

provided information regarding the proposed pipeline construction plans.  

Additionally, during the performance of numerous hydrologic investigations over 

the past 25 years in Huntington Canyon, we have become familiar with the 

groundwater and surface-water hydrology of the Huntington Canyon drainage. 

 

 On 22 June 2016 the length of the proposed pipeline route was photographed by 

PacifiCorp personnel.  The photographs, maps and other documents relating to the 

proposed Deer Creek Pipeline were provided to Petersen Hydrologic, LLC by 

PacifiCorp for use in this analysis.  Aerial imagery was also obtained and utilized 

as part of this investigation. 

 
 Information on municipal watersheds, drinking water source areas, impaired 

stream segments, and TMDL studies were obtained from the Utah Department of 

Environmental Quality, Division of Water Quality, and Division of Drinking 

Water. 

 

 

Pipeline Location 

The proposed Deer Creek pipeline route runs from the Deer Creek Mine 1st Right portals 

in Rilda Canyon in Section 28, Township 16, South, Range 7 East, extending along 

Emery County Road 306 down Rilda Canyon to State Highway 31 in Huntington 

Canyon.  The proposed pipeline route continues along Highway 31 down Huntington 

Canyon to a water storage pond at the Huntington Power Plant in Section 36, Township 

16 South, Range 7 East (Figure 1).  
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The proposed pipeline will consist of a nominal 8-inch or 10-inch HDPE pipe that will be 

buried to a minimum depth of approximately 5 feet.  Best management practices will be 

employed during the pipeline construction to minimize the potential for impacts to the 

surrounding environment.  The proposed pipeline route exists almost entirely within the 

existing right-of-way corridors for Emery County Road 306 (in Rilda Canyon) and Utah 

State Highway 31 (in Huntington Canyon).   

 

Areas where the pipeline will be located outside of the right-of-way for these roads 

include the Deer Creek Mine 1st Right Portals area (within the existing Deer Creek Mine 

disturbed area boundary), small areas at the two Huntington Creek stream crossings, and 

where the pipeline traverses PacifiCorp Power Plant property to the pipeline terminus at 

the water storage pond (Figure 1). 

 

The proposed pipeline location crosses Huntington Creek in two locations (Figure 1).  

These crossings will be made at both locations by suspending the pipeline beneath 

existing above-ground structures and thus the stream channel and flood plains beneath the 

suspended pipeline will not be disturbed.  The planned crossing of Bear Creek by the 

pipeline (Figure 1) will be accomplished by boring beneath the stream channel such that 

disturbance to the Bear Creek stream channel and its associated riparian vegetation will 

be minimal to nonexistent (personal communication, Chuck Semborski, 2016). 

 

In some areas where the available construction space is limited, the pipeline will be 

installed beneath the existing roadway surface to minimize the potential for impacts to 

adjacent resources.  It should also be noted that other buried pipelines are already present 

within the right-of-way corridor in which the proposed Deer Creek Pipeline is planned to 

be emplaced, including pipelines owned by NEWUSSD and XTO. 

 

A SWPPP plan will be in place during construction that will include the necessary 

erosion controls to prevent sediment transport from the project area.  Additionally, a Spill 
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Prevention and Response Plan will be included as part of the SWPP to reduce the risk of 

pollution. 

 

 

Hydrology 

The proposed pipeline location is situated entirely within the Huntington Creek surface-

water drainage.  Huntington Creek is part of the San Rafael River drainage, which is 

tributary to the Colorado River. 

 

The pipeline location runs adjacent to Rilda Canyon Creek in its upper extent, and along 

Huntington Creek in its lower extent (Figure 1).  The proposed pipeline location, being 

within the right-of-way of the roads, does not extend laterally or downward into areas 

near the adjacent creeks that, in addition to flowing surface water, could potentially 

contain alluvial groundwaters, springs, and riparian vegetation and habitats (i.e. plant 

habitats and communities along the river margins and banks associated with surface 

waters in the creeks or related alluvial groundwater systems). 

 

Based on field observations of geologic and hydrogeologic conditions and the planned 

depth of burial of the pipeline, it is anticipated that in most or all areas, the underground 

pipeline will be installed in ground that is likely above the local water table. 

 

Vegetation  

The proposed pipeline location is within the existing road right-of-way for Emery County 

Road 306 and Utah State Highway 31.  While riparian vegetation was observed in many 

locations along both Rilda Canyon Creek and Huntington Creek adjacent to the proposed 

pipeline location, no appreciable riparian vegetation was observed anywhere within the 

proposed pipeline route during the 22 June 2016 survey.  Thus, no direct impacts to 

riparian vegetation or related ecosystems within the proposed pipeline corridor are 

anticipated.  The use of best management practices during construction will minimize the 

potential for off-site impacts to adjacent resources.   
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In the two locations where the pipeline crosses Huntington Creek (Figure 1), the pipeline 

will be suspended beneath existing above-ground structures and, consequently, there will 

be no disturbance to the stream channel or associated flood plains or ecosystem at these 

crossing locations.  Similarly, where the proposed pipeline location crosses Bear Creek, 

no disturbance of the stream channel and associated vegetation is anticipated because the 

crossing will be accomplished by boring beneath the stream channel without disturbing 

the land surface. 

 

Wetlands 

It is beyond the scope of this investigation to delineate wetlands in the areas adjacent to 

the proposed pipeline location.  However, it is probable that wetlands are present in both 

the Rilda Canyon Creek and Huntington Creek stream channels in the project area.  

However, during the 22 June 2016 reconnaissance survey of the proposed Deer Creek 

Pipeline route, no areas were identified within the proposed pipeline route that had 

hydrology characteristics consistent with wetland identification.  Additionally, although 

vegetation types were not identified as part of this investigation, no appreciable quantities 

of vegetation that appeared to have wetland characteristics were observed within the 

proposed pipeline route.  Consequently, the potential for impacts to wetlands as a result 

of the installation and presence of the proposed pipeline is considered minimal.   

 

The pipeline construction activities will occur within the road right-of-way areas and thus 

direct impacts to any wetlands that may be potentially present in adjacent areas outside 

the right-of-way are not anticipated.  The use of best management practices during 

construction will minimize the potential for off-site impacts to adjacent resources.   

 

Floodplains or flood-prone areas 

The proposed Deer Creek Pipeline route, being situated within the right-of-way for the 

roadways, will be situated outside of the active flood plains in both the Rilda Canyon and 

Huntington Canyon areas. 
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While the proposed Deer Creek pipeline route is outside of the active flood plains in both 

Rilda and Huntington Canyons, intense flooding does periodically occur in the canyon.  

Notably, as a likely result of a particularly large wild fire that occurred in 2012, 

Huntington Creek subsequently experienced several large, destructive flash flooding 

events that caused extensive erosion along the stream channel and in some locations 

damage to State Highway 31.  As a result of the flooding events in the canyon, a 

mitigation project consisting of the construction of a flood control dam/debris basin just 

below the U.S. Forest Service boundary was recently completed to minimize damage 

from potential future flooding events. 

 

 

Municipal supply watersheds and drinking water source areas 

The Huntington Canyon drainage is a municipal supply watershed.  Additionally, 

drinking water source areas are present within the drainage.  Protection areas in the 

vicinity of the Deer Creek Pipeline location include the North Emery Water Users 

Special Service District (NEWUSSD) spring collection system in Rilda Canyon near the 

Deer Creek Mine Rilda Canyon Portals, and Birch Spring, which is a bedrock spring 

owned by the Huntington Cleveland Irrigation Company, which is located just north of 

Highway 31in Section 26, Township 16, South, Range 7 East (Figure 1).  Both of these 

spring areas provide drinking water for adjacent municipalities and have drinking water 

source protection plans on file with the Utah Division of Drinking Water.  Three 

additional springs managed by NEWUSSD (located west of Highway 31 in the area) 

include Lower (south) Spring, Middle Spring, and Upper (north) Spring.   

 

Impacts to the groundwater systems that provide water to these springs are not 

anticipated as a result of the proposed Deer Creek Pipeline construction.   

The proposed pipeline will consist of a nominal 8-inch or 10-inch HDPE pipe that will be 

buried to a minimum depth of approximately 5 feet.  Best management practices will be 

employed during the pipeline construction to minimize the potential for impacts to the 
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surrounding environment.  It is anticipated that disturbance to the surrounding areas will 

be minimal. 

 

The relatively shallow depth of excavation for the proposed pipeline construction in Rilda 

Canyon adjacent to the NEWUSSD spring collection system will likely result in the 

pipeline being above the water level of the adjacent groundwater system that feeds the 

springs (the roadway in the vicinity of the spring collection system is elevated relative to 

the adjacent lower-lying stream alluvium areas).  Thus, the presence of the pipeline, 

being above the local water table, should not impact the quality or quantity of water 

present in the groundwater system that sustains the NEWUSSD springs. 

 

Groundwater flowing to Birch Spring emanates from a series of fractures in the Star Point 

Sandstone bedrock. The spring collection system at Birch Spring is topographically 

above the elevation of the adjacent Highway 31 right-of-way.  Additionally, it is apparent 

upon inspection of the bedrock fractures that the water flowing to Birch Spring most 

likely comes from the north (opposite the location of the proposed Deer Creek Pipeline).  

For these reasons, it is considered very unlikely that the construction and existence of the 

proposed pipeline in the Highway 31 right-of-way will impact water quantity or water 

quality at Birch Spring.  

 

 

Extraordinary circumstances 

The proposed construction on the Deer Creek Pipeline, which will be performed using the 

best management practices, is not anticipated to have any significant impact on wetlands, 

flood plains, or municipal supply watersheds.  No extraordinary circumstances are 

considered likely as a result of this proposed action. 

 

Water quality limited stream segments and TMDL’s 

Information obtained from the Utah Department of Environmental Quality (DEQ), 

Division of Water Quality indicates that Huntington Creek and its tributaries (Huntington 
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Creek assessment areas 2 and 3 which include portions of the Deer Creek Pipeline area) 

are currently listed as impaired with respect to temperature, pH, and dissolved oxygen by 

the Utah DEQ (personal communication, Carl Adams, 2016).  The cause for these 

conditions is likely related in part to the effects of a recent large wild fire in the upper 

portions of Huntington Canyon that significantly impacted the surface-water system in 

the canyon.  Additionally, a TMDL for total dissolved solids (TDS) concentrations has 

been approved in the Huntington Creek drainage. 

 

It is considered unlikely that the Deer Creek Pipeline construction activities, which will 

be limited to the burial of an HDPE pipe at relatively shallow (~ 5 foot) depths within the 

existing road right-of-way, will adversely affect important water quality parameters in the 

Huntington Creek drainage (including temperature, pH, dissolved oxygen, or TDS 

concentrations).  The use of best management practices during construction will 

minimize the potential for off-site impacts to adjacent surface-water resources.   

 

E.O. 11988 

In compliance with E.O. 11988, no occupancy or modification of flood plains is proposed 

as part of the proposed Deer Creek Pipeline.  Therefore, long-term or short-term adverse 

impacts are not anticipated. 

 

E.O. 11990 

In compliance with E.O. 11990, activities that would result in the destruction or 

modification of wetlands are not proposed for the construction of the proposed Deer 

Creek Pipeline.  No new construction within wetlands is proposed.  Accordingly, long- or 

short-term impacts to wetlands are not anticipated as part of the proposed action. 

 

Clean Water Act 

The proposed activities are in compliance with the Clean Water Act. 
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2695 N. 600 E. Lehi, Utah 84043 (801) 766-4006 

Safe Drinking Water Act 

The proposed activities are in compliance with the Safe Drinking Water Act 

 

Forest Plan Management Direction 

The proposed activities are in accordance with the Forest Plan Management Direction.  

 

Utah Anti-degradation policy (R317-2-3) 

The proposed activities are in compliance with the Utah Anti-degradation policy (R317-

2-3). 

  

 

 

 

 

Please feel free to contact me should you have any questions in this regard. 

 

Sincerely, 
 

 

 

 

__________________________________________ 
Erik C. Petersen, P.G. 
Principal Hydrogeologist 
Utah PG #5373615-2250 
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Introduction  

The purpose of the project is to provide conveyance of mine water from the mine portal to treatment 
facilities at the Huntington Power Plant.  The need is to provide a reliable means of transporting the water 
to prevent an unapproved discharge of groundwater from occurring at the Rilda Canyon portals.  The 
Mine Safety and Health Administration (MSHA) has determined that water may not be retained within 
the mine; if the pipeline were not constructed, the water would discharge from the mine portal in violation 
of water quality standards.  Remaining options to deal with the pending post-mine gravity discharge at the 
Rilda Canyon portals are limited.  The proposed pipeline would ensure that PacifiCorp maintains water 
quality standards and protects water quality downstream from the mine. 

Wildlife Resources:  Wildlife species selected for this analysis are composed of the following four 
groups: 

1. Species that are listed as threatened, endangered, or proposed under the Endangered Species Act.  
A biological assessment (BA) was prepared separately; the BA determined that the proposed 
project would not affect listed species or critical habitat.  A “No Effect” determination is made 
for listed species.  They will not be analyzed further in this report. 

2. Species listed as sensitive on the Regional Forester’s Sensitive Species List for the Intermountain 
Region (Region 4).  A biological evaluation (BE) was prepared separately; the species carried 
forward for further analysis include: 

a. Bald eagle 
b. Flammulated owl 
c. Northern goshawk 
d. Peregrine falcon 
e. Spotted bat 
f. Townsend’s big-eared bat 

3. Management indicator species (MIS) as designated by the Manti-La Sal National Forest Land and 
Resource Management Plan (USDA 1986, as amended): 

a. Mule deer 
b. Rocky Mountain elk 
c. Golden eagle 
d. Macroinvertebrates 
e. Abert squirrel 
f. Northern goshawk 

4. Other Species of Concern.  For this analysis, additional migratory bird species were not selected 
because effects to all other impacted habitat types were analyzed for other species in this analysis. 

Project Description  

Project Location 
The project area is located in Rilda and Huntington Canyons, about 10 miles west of Huntington in 
Emery County (see Map 1 in Appendix A).  The project area is within sections 22, 23, 26, 27, 28, 29, 25, 
35, and 36 of T16 S, R 7 E. 
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Proposed Project 
The proposed project includes construction of 5.6 miles of an 8-inch HDPE gravity flow water pipeline 
from the Deer Creek Mine 1st Right Portals to water treatment facilities at Huntington Power Plant; only 
1.8 miles would cross National Forest lands.  The pipeline would be constructed within the rights-of-way 
for Emery County Road #306 and State Route 31 (SR-31).  The proposed permanent right-of-way width 
is 12 feet centered on the pipeline; an additional 20 feet of temporary right-of-way on the outer edge of 
the permanent right-of-way (away from the roadway) would allow for construction of the pipeline.  The 
total acreage of disturbance on National Forest is estimated to be 6.98 acres.   

The pipeline will include two shut-off valves; one at the mine entrance to prevent leaks on National 
Forest land, and one after the first SR-31 crossing, on private land just north of National Forest land. 

The trench for the pipeline would be excavated with a trenching machine or track hoe excavator. Topsoil 
and subsoil would be segregated and stockpiled separately adjacent to the trench.  After the pipeline is 
installed, the stockpiled subsoil would be used to backfill the trench, and the topsoil would be replaced on 
the surface and graded to pre-disturbance contours. 

The pipeline would be buried with at least 5 feet of cover, except at the crossings of Huntington Creek; 
the pipeline would be attached to an existing bridge and diversion structure at each crossing.  The pipeline 
would not be buried at these locations.  Air vents and Carsonite posts would be installed approximately 
every 1,000 feet along the alignment; these features would be about 4 feet high, but would be colored to 
be visually unobtrusive from the roadway.  A tracer wire and a fiber optic conduit would also be buried 
with the pipeline.  The conduit would allow for installation of a telecommunications cable in the future 
without requiring excavation of the entire length of line. 

Directional drilling would be applied to install the pipeline under Emery County Road #306, SR-31, and 
Bear Canyon Road; these drilling locations are on private or Bureau of Land Management (BLM)-
administered land.  A stormwater pollution prevention plan (SWPPP) and spill prevention and response 
plan (SPRP) would be prepared and implemented to ensure compliance with the Clean Water Act during 
construction. 

Construction is anticipated to take 2 to 3 months in the summer or fall of 2016.  Disturbed areas will be 
reclaimed upon project completion.  After construction, PacifiCorp would maintain the right-of-way and 
allow the pipeline to operate continuously.  If the power plant were to shut down, continuing water 
treatment would be required at the plant if compliance with water quality standards could not be met.  The 
pipeline would be intended to be permanent; if the pipeline were decommissioned, it would be left in the 
ground to avoid further ground disturbance.  

Methodology  

Impacts were assessed based on assumed presence or absence of species within the project area.  The 
indicator for impacts to all present species is change in habitat effectiveness; this is evaluated on a 
qualitative basis.  Where possible, direct impacts to suitable habitats were quantified.    

Affected Environment  

Existing Condition  
The existing environment within the project action area includes riparian vegetation adjacent to 
Huntington Creek, cliff habitat through both canyons, and mature conifers within Rilda Canyon.  Most 
areas of direct disturbance have been previously disturbed by roadways or utilities. 
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Species  

Bald eagle (Haliaeetus leucocephalus)  

No bald eagles are known to nest on the Ferron-Price Ranger District.  Open habitats with available 
carrion could exist within the project area.  Bald eagles may fly over the area and roost or perch 
incidentally, mainly from November through March. 

Flammulated owl (Otus flammeolus)  

Flammulated owls may nest in the mature forest at the bottom of Rilda Canyon, and could forage within 
the project area. 

Northern goshawk (Accipiter gentilis)  

Goshawks may nest in the mature forest at the bottom of Rilda Canyon, and could forage within the 
project area. 

Peregrine falcon (Falco peregrinus anatum)  

Potentially suitable cliff nesting habitat occurs in both Rilda and Huntington Canyons.  The project area 
includes riparian habitat, which may provide prey for foraging falcons. 

Spotted bat (Euderma maculatum)  

Potential cliff roosting habitat occurs in both Rilda and Huntington Canyons.  Foraging may occur 
throughout the riparian area.   

Townsend’s big-eared bat (Corynorhinus townsendii pallescens)  

Potential cavern roosting habitat is not known within the project area.  Foraging may occur throughout the 
riparian project area. 

Mule deer (Odocoileus hemionus)  

The proposed project is within Utah Division of Wildlife Resources (UDWR)-mapped crucial winter 
habitat. 

Rocky Mountain elk (Cervus elaphus)  

The proposed project is within UDWR-mapped crucial winter and summer habitats. 

Golden eagle (Aquila chrysaetos) 

Potentially suitable cliff nesting habitat occurs in both Rilda and Huntington Canyons.  Golden eagles 
may forage throughout the project area.   

Macroinvertebrates:  

Macroinvertebrates occur in Huntington Creek; however, the proposed project will not impact the creek 
or aquatic habitats.  Macroinvertebrates will not be analyzed further in this report. 

Abert squirrel (Sciurus aberti):  
Abert squirrel is only found on the Monticello District of the Forest; therefore, the species will not be 
analyzed further in this report. 
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Management Direction 

Desired Condition  

Forest Service Manual (FSM) 2670 establishes the following management direction and objectives for 
sensitive species: 

• Maintain viable populations of all native and desired non-native wildlife, fish, and plant species 
in habitats distributed throughout their geographic range on National Forest System lands. 

• Review programs and activities are part of the National Environmental Policy Act of 1969 
process, through a biological evaluation, to determine their potential effect on sensitive species. 

• Analyze, if impacts cannot be avoided, the significance of potential adverse effects on the 
population or its habitat within the area of concern and on the species as a whole. 

Species selected as management indicator species (MIS) are used to monitor a particular habitat type.  
This is accomplished by assessing the habitat conditions and population changes of the MIS that occupy 
each habitat, as required in the National Forest Management Act of 1976 (published at 36 CFR parts 200 
to 299, July 1, 2000 edition).   

On August 1, 2007, the National Forests in Utah formalized an updated state-wide strategy for addressing 
migratory birds in Forest Service planning and project documents (USDA 2007).  Species selected for 
this analysis were chosen based on the process identified in this strategy.  Bird species selected for this 
analysis were derived from a compilation of species included in the Utah Partners in Flight Conservation 
Strategy (UPFCS) (Parrish et al. 2002), the Utah Comprehensive Wildlife Conservation Strategy (Gorrell 
et al. 2005), and the Fish and Wildlife Service Birds of Conservation Concern bird lists (USFWS 2008).  
Birds included in these publications include those at higher risk due to habitat loss or degradation, with 
highest-risk species given priority status in the UPFCS listing (Parrish et al. 2002).  Additional migratory 
bird species were not selected because effects to all other habitat types were analyzed for other bird 
species in this analysis. 

Environmental Consequences 

Alternative 1 – No Action 
The No Action alternative would have no impact on wildlife species.  Habitat effectiveness in the area 
would continue to be impacted by proximity to the existing road and associated disturbance, but no other 
changes would be anticipated.   

Alternative 2 – Proposed Action 
Up to 6.98 acres of potentially suitable habitat could be disturbed by implementation of the proposed 
project; actual impacts would likely be much less because the minimal amount of right-of-way would be 
cleared.  In addition, a portion of the proposed right-of-way overlaps with existing roadway disturbance, 
which is unvegetated and does not provide habitat value.  Direct impacts to wildlife species could occur 
with the removal of up to 6.98 acres of vegetation on National Forest System lands that may provide 
suitable habitat for foraging or nesting.  Habitat effectiveness in the area is likely decreased due to the 
existing road and associated disturbance.  Disturbance to wildlife due to noise or the presence of 
equipment and personnel could occur, but is unlikely as most animals would likely be habituated to some 
level of disturbance from the existing road.  Potential disturbance from construction would be short-term, 
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and most animals would likely avoid areas where project activities were occurring.  Temporary 
displacement would be short-term and during construction (2-3 months).  

Project Design Features and Mitigation Measures 

Project design features include routing the proposed pipeline within or directly adjacent to existing 
roadway areas to minimize new ground disturbance.  Impacts to Huntington Creek would be avoided by 
attaching the pipeline to existing crossing infrastructure.   The project is scheduled to occur outside of 
breeding and crucial seasons.  Pollution control measures will be applied to prevent impacts to aquatic 
habitats.  

Direct and Indirect Effects  

Direct effects include the loss of up to 6.98 acres of potentially suitable habitat within the project area, 
and disturbance due to noise and presence of project activities during implementation.  The loss of habitat 
would be permanent, while the disturbance would only occur during construction.  Indirect effects are not 
anticipated with the proposed action. 

Bald eagle, Peregrine falcon, and Golden eagle  

Disturbance from the proposed activities could impact falcons or golden eagles if they happened to be 
nesting nearby, but would not cause nest abandonment as all young should be fledged and highly mobile 
by the time project activities begin in September.  The project area is within a forested landscape, which 
provides little adequate open terrain for foraging eagles or falcons.  Individual birds may fly over the 
project area, but would likely not remain in areas with disturbance from project activities.  Birds in the 
area would likely be habituated to noise and human presence from the existing roadway.  Habitat 
effectiveness would be decreased, but only slightly when considering the existing disturbance and habitat 
modification. 

Flammulated owl and Northern goshawk  

These species could occur in the project area, although suitable habitat is marginal due to proximity with 
the roadway and limited mature forest stands within the canyons.  Up to 6.98 acres of vegetation may be 
removed directly adjacent to the roadway; however, the linear nature of the project next to an existing 
roadway will result in minimal loss of suitable habitat for nesting. 

Disturbance from the proposed activities could impact owls or goshawks if they happened to be nesting 
nearby, but would not cause nest abandonment as all young should be fledged and highly mobile by the 
time the project begins in September.  Individual birds may fly over the project area, but would likely not 
remain in areas with disturbance from project activities.  Birds in the area would likely be habituated to 
noise and human presence from the existing roadway.  Habitat effectiveness would be decreased, but only 
slightly when considering the existing disturbance and habitat modification. 

Spotted bat and Townsend’s big-eared bat 

Bats may forage within the project area, as suitable foraging habitat exists along the extent of the project 
area.  Up to 6.98 acres of vegetation may be removed directly adjacent to the roadway; however, the 
linear nature of the project will result in similar edge habitat, which will continue to provide foraging 
opportunities for bats.  There is little risk of disturbance from the proposed activities because these bats 
are nocturnal, and the proposed activities would occur during the day.  If bats were to pass through the 
area at night, they would likely not be disturbed by project activities. 
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Mule deer and Rocky Mountain elk 

The UDWR has delineated crucial winter mule deer habitat and crucial winter and summer elk habitat 
within the project area.  Up to 6.98 acres of vegetation may be removed directly adjacent to the roadway; 
however, the linear nature of the project will result in similar edge habitat, which will continue to provide 
foraging opportunities for big game and result in minimal loss of cover.  Project activities will occur in 
the fall of 2016, after calving season; therefore, crucial elk summer habitat use will not be impacted.  
Project activities may extend into December, when crucial winter habitat are used by both deer and elk.  
Deer and elk may be temporarily displaced by disturbance associated with the proposed action, but would 
be expected to return to the area shortly after implementation. 

Cumulative Effects 

Spatial and Temporal Context for Effects Analysis 

The Cumulative Effects Area (CEA) represents a landscape surrounding the project area where past, 
present, and reasonably foreseeable future management actions have occurred or will occur.  Due to the 
scope of this project, a larger area outside the Forest Service boundary was considered for the CEA.  The 
species included in this analysis will likely use all or part of this CEA during some portion of their life 
cycle.  Lands identified outside of the National Forest boundary primarily consist of private, School and 
Institutional Trust Lands Administration (SITLA), and BLM-administered lands.  Actions occurring 
outside of the Forest boundary are similar to those described on the Forest.   

The geographic scope of the CEA is specific for individual species depending on relevant life history 
characteristics.  The temporal scope is 5 years for direct and indirect impacts associated with 
implementation of the project; this scope assumes that reclamation would be achieved within the rights-
of-way within 5 years.  Permanent or long-term impacts are not anticipated because the pipeline will be 
buried and require minimal maintenance.  

Past, Present, and Reasonably Foreseeable Activities Relevant to Cumulative Effects 
Analysis 
Management actions in the area include vegetation management (e.g., timber harvest, timber stand 
improvement, prescribed burning), utility installation and maintenance, oil and gas development, 
livestock grazing, recreation use (e.g., OHV use, camping, and hunting), special uses (e.g., firewood 
collection, outfitters, and guides), and motorized access.  

Raptors 

The CEA for bald eagle and peregrine falcon includes the project area and a 2-mile buffer beyond the 
project boundary (see Map 2 in Appendix A).  The CEA for golden eagle and northern goshawk includes 
the project area and a 1-mile buffer beyond the project boundary (see Map 3 in Appendix A).  The CEA 
for flammulated owl includes the project area and a 0.5-mile buffer beyond the project boundary (see 
Map 4 in Appendix A).  These distances were selected based on the spatial buffers in the Utah Field 
Office Guidelines for Raptor Protection from Human and Land Use Disturbances (Romin and Muck 
2002).  The recommended distance was doubled to account for potential impacts from the other side of 
the buffer; the CEA encompasses the project area and respective buffer as listed in Table 1.   
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Table 1. Cumulative effects area (CEA) dimensions for raptor species 

Species 
Recommended Buffer 

(miles) 
CEA Buffer 

(miles) 
Total Area 

(Acres) 

Bald eagle 
Peregrine falcon 

1.0 2.0 20,224 

Golden eagle 
Northern goshawk 

0.5 1.0 8,389 

Flammulated owl 0.25 0.5 3,829 

Birds nesting or foraging in the area could be disturbed by other human activities; however, much of the 
habitat is isolated in steep, inaccessible canyons.    Birds who avoided nesting or foraging within the 
immediate area of the project disturbance would have abundant available alternate habitat within the 
CEA.  Habitat effectiveness within the larger CEA will not be noticeably impacted by the proposed 
project.  Raptors are unlikely to be cumulatively affected by the project due to abundant alternate habitat. 

Spotted bat and Townsend’s big-eared bat 

Spotted bats appear to maintain exclusive foraging areas 3 to 6 miles from their day roost sites 
(Wackenhut and McGraw 1996).  Because Townsend’s bats also forage in riparian areas, a 3-mile buffer 
beyond the project area was included in the CEA for these bats.  The CEA encompasses are area of 
35,978 acres (see Map 5 in Appendix A). 

Bats roosting or foraging in the CEA could be disturbed by other human activities; however, much of the 
habitat is isolated in steep, inaccessible canyons.  Bats who avoided roosting or foraging within the 
immediate area of the project disturbance would have abundant available habitat within the CEA.  Habitat 
effectiveness within the larger CEA will not be noticeably impacted by the proposed project.  Bats are 
unlikely to be cumulatively affected by the project due to abundant alternate habitat. 

Mule deer and Rocky Mountain elk 

The CEA for mule deer includes all mapped crucial winter habitat within the impacted watersheds; the 
CEA encompasses an area of 48,806 acres (see Map 6 in Appendix A). The CEA for elk includes all 
mapped crucial winter and summer habitat within the impacted watersheds; the CEA encompasses an area 
of 62,003 acres (see Map 7 in Appendix A). 

Big game habitat within the CEA has been impacted by oil and gas development, competitive livestock 
grazing, and recreational use.  Possible effects of these actions include displacement into less suitable 
habitats, behavioral disruption and stress due to construction noise and activity, and modification of 
forage and water resources.   

Such impacts would likely result in a decrease of the local big game population due to reduced 
reproduction or survival; however, trend counts conducted by the Utah Division of Wildlife Resources 
(UDWR) indicate that the mule deer population trend in Utah has been increasing (UDWR 2014) and elk 
populations in the area are at or above the population objective (UDWR 2015). 

Disturbance to big game could occur as a result of project activities, but is unlikely as the animals may 
avoid areas where project disturbance is occurring, and abundant isolated habitat is accessible within the 
CEA.  Habitat effectiveness would not noticeably decrease when considering the existing disturbance 
within the CEA.  Mule deer and Rocky Mountain elk would not be adversely affected by implementation 
of the proposed action. 
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Regulatory Framework 

Land and Resource Management Plan 

The Manti La-Sal National Forest Land and Resource Management Plan (LRMP) provides standards and 
guidelines for management of wildlife resources. Relevant standards and guidelines include: 

• Manage key deer and elk habitat so as to minimize disturbance during the period of use.  
• Avoid activities that could cause abandonment of actives nests (golden eagle). 
• Provide habitat needs, as appropriate, for Management Indicator Species. 

Management Area 

The proposed project crosses management areas GWR (general big game winter range), MMA (leasable 
minerals area), and RNG (range forage production).  Relevant direction for each management area is as 
follows: 

• GWR: As appropriate, permit special uses if they do not conflict with big-game wintering. 

Federal Law 

Endangered Species Act 

Federal agencies – in consultation with and with the assistance of the U.S. Fish and Wildlife Service 
(USFWS), must ensure that any action authorized, funded, or carried out by the federal agency is not 
likely to jeopardize the continued existence of an endangered, threatened, or proposed listed species, nor 
result in destruction or adverse modification of a species’ critical habitat.  Implementation of the proposed 
action would not result in adverse impacts to any listed species.  No critical habitat for any listed species 
would be adversely affected. 

Executive Orders 

EO 13186 

Executive Order 13186, signed January 10, 2001, directs federal agencies to protect migratory birds by 
integrating bird conservation principles, measures, and practices into agency activities and by avoiding or 
minimizing, to the extent practical, adverse impacts on migratory birds’ resources when conducting 
agency actions.  This Order directs agencies to further comply with the Migratory Bird Treaty Act 
(MBTA), the Bald and Golden Eagle Protection Act, and other pertinent statutes.  This analysis is 
compliant with the National Memorandum of Understanding between the USDA Forest Service and the 
USFWS to promote the conservation of migratory birds (USDA 2008). 

Other Relevant Mandatory Disclosures 

Compliance with LRMP and Other Relevant Laws, Regulations, Policies and 
Plans  

Based on the analysis presented in this report, the construction, operation, and maintenance of the 
proposed pipeline would be consistent with the LRMP. 
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