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Canyon Fuel GomPatrY, LLC

Dugout CanYon Mine
P.O. Box 1029
Wellington, Utah 84542

March 29 , 2011

n

Coal Regulatory Program
Utah Divlsion of Oil' Gas and Mining

1594 West North TemPle, Suite 1210

Salt Lake CitY, UT 84114-5801

RE: Notice of Intent (NOl) to conduct Minor coal Exploration on behalf of canyon Fuel

company, LLC - brgout canyon Mine, c/007/039

Dear Sirs:

Ark Land company (a subsidiary of Arch_coal Inc.) and Dugout canyon lt/line are submitting this

Notice of lntent (NOl) to conduit Minol. coal Exploration tolhe Utah Division of oil, Gas and

ision)inoinapprovaltoconductcoa|in2011.Fourho|esare
be drilled Uer-iired Oriliing rigs to obta s of the coal seams and

strata, Al n activiti*, *itt 6r"-ut on private held by the Canyon Fuel

company, coat ownership is leased through the state of utah (42648)' The drill sites are

located within the Mining permit Boundary of the Dugout canyon Mine (Permit number

c/007/03g). This NOI fottows the format i,t tn" appliiable parts of Division rules (R645-200

through R645-203) regarding tne exploration of coal. we will need to start the exploration

drilini foltowing tne wiOtife Jxclusionary period (late July)'

Ark Land company has provided two copies of the NOI revisions to the Division for review and

distribution to other agencies. The archeological and raptor reports are provided in Appendix E

of this notice. A copy has been sent to slrlA and an addition rl copy of the Nol has been

delivered to the Price Field office'

ptease ca1 with questions (435) 630-2869 (Vicky Miller) or wade Robinson at (435) 613-2830'

Sincerely Yours,

Dave SPillman
Wade Robinson

cc:

File in:
D ( onfidential

RECEfiVED

MAR 3 1 ;:11

DlV. 0F 0lL, GAS t-;'dlN|NG

?

Dugout / Soldier CanYon Mines

additional

SUFCO Mine Skyline Mines



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

Permiffee: Canyon Fuel ComFanY, LLC
Mine: Dugout Canyon Mine PermitNumber: C/0071039

Title: 20ll Minor Coal Exploration

Provide a detailed listing ofall changes to the Mining and Reclamation Plan, which is required as a result ofthis proposed Permit
application. Individually list all maps and drawings that are added, replaced, or removed fiom the plan. Include changes to the table

ofcontents, section ofthe plan, or other information as needed to specifically locate, identi! and revise the existing Mining and

Reclamation Plan. Include page, section and drawing number as part ofthe descripion.

E naa I Replace n Remove

n naa ! Replace n Remove

n nao ! Replace ! Remove

E nao I Replace n Remove

I aoo ! Replace ! Remove

n naa ! Replace X Remove

! nao I Replace ! Remove

n noo ! Replace n Remove

E eoo ! Replace n Remove

! noo ! Replace E Remove

n nao I Replace n Remove

n noo f, Replace n Remove

E eoo I Replace n Remove

n noa I Replace n Remove

! noo ! Replace n Remove

X naa fl Replace E Remove

I naa ! Replace n Remove

! aoa ! Replace n Remove

n noo E Replace ! Remove

n noa I Replace ! Remove

E noo ! Replace n Remove

E noo ! Replace E Remove

n nao I Replace n Remove

! noo I Replace n Remove

! noo ! Replace E Remove

n noo fl Replace n Remove

n noo f] Replace E Remove

E nco ! Replace n Remove

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

Text of NOI, Figures and Appendicies A thru E

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

3l30l20rr RECEIUED

IrtAfl 3 | 2;!l
Dtu oF o,L, cAs & |yfjNttvc

Form DOGM - C2 (Revlsed March 12,2002)



APPLICATION FOR COAL PERMIT PROCESSING

permit Change ! New permit ! Renewal ! Exploration El Bond Release ! Transfer !

Permitteel
Mine: Du

Canvon Fuel Company, LLC
Canyon Mine Permit Numberz C10071039

Title: 20ll Minor Coal loration

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

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

! yes X No l. Change in the size of the Permit Area? Acres: 

- 

Disturbed Area: 

- 

! increase ! decrease.

! v". fi No 2. Is the application submitted as a result of a Division order? DO# 

-
- i;. E N" 3. Ooes the application include operations outside a previously identified Cumulative Hydrologic lmpact Area?

E y.r Ei Uo 4. Does Ore application include operations in hydrologic basins other than as currently approved?

E V". E N" 5. Does the application result from cancellation, reduction or increase ofinsurance or reclamation bond?

! V". fi lo 6. Does the application require or include public notice publication?

E V* E no Z. Ooes ttre application require or include tol, right-of-entry, or compliance information?

E y"rEN" 8. Is proposei activity within 100 feet of cemetery or 300 feet ofan occupied dwelling?

! V"r fi tto 9. Is ihe application submitted as a result ofa t NOV#-
Ey"rX11o 10. Is the ippfication submitted as a result ofot]er laws or regulations or policies?

Explain:

IYesXxo ll.
I Yes X No 12,

! Yes E No 13.

ffi Yes E xo 14.

X ves n No 15.

ffi Yes E No 16.

! Yes X No 17.

ffi ves n xo 18.

tr ves X No 19.

! Yes X No 20.

! Yes E No 2t.
fl ves X No 22.

I Yes X No 23.

Does the application affect the surface landowner or change the post mining land use?

Does the application require or include underground design or mine sequence and trming? (Modification of R2P2)

Does the application require or include collection and reporling of any baseline information?

Could the application hive any effect on wildlife or vegetation outside the current disturbed area?

Does the application require or include soil removal, storage or placement?

Does the application require or include vegetation monitoring, removal or revegetation activities?

Does the application require or include construction, modification, or removal of surface facilities?

Does the application require or include water monitoring, sediment or drainage control measures?

Does the application require or include certified designs, maps or calculation?

Does the application require or include subsidence control or monitoring?

Have reclamation costs for bonding been provided?

Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?

Does the application affect permits issued by other agencies or permits issued to other entities?

copies, thank you. numbers include a copv for the Price Field Offrce

plcase attrch four (4) review copies of the application. If the mine is on or adjacent to Forest Service land pleas€ submit live

I hereby cedry that I am n r€sponsible ofricial ofthe applicant and lhat 0l€ information contained in this application is tsue 8nd ctrrect to the best of my information

""J 
tJ"ilti ir 

"rp*tt 
with;he laws of utah in nfetenLoe to commifncnts, undertakings. a{l oblicajiofs, herch

Subscribed and swo

My commission Expires: I'Z ,2olL7
srateof uT#l: ) )ss:
County oi &QIBO rtJ

Attest: State of

tflritt |fi'lcmt
rntrrnUilTl|no.
ilCLPER, UTAII II32I

For Office Use Only: Assigned Tracking
Number:

Received by Oil' Gas & Mining

FECEIYHD

[cAn 3 | ftstl
DI.II OF OIL GAs & IIfNING

Form DOGM- Cl (Revrsed March 12,2002)



STATE MINOR COAI,
EXPLORATION PLAN APPLICATION

2011

Dugout Canyon Mine
Carbon County, Utah

Exploration Plan
March 30,2011

I Ark Land Company
A Subsidiary of Arch Coal, Inc.
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STATE MINOR COAL
EXPLORATION PLAN APPLICATION

2011

Dugout CanYon Mine
Carbon CountY, IJtah

Exploration Plan
March 30, 2011

I Rrt< Land Company

I A Subsidiary of Arch Coal, Inc.



exploration associated with this application, the Division will request and receive concurrence

from SITLA and SHPO.

R645-201. Coal Exploration: Requirements for Exploration Approval

R645_201-100. Responsibilities for coal Exploration Plan Review

110. Coal Exploration Plan Review, Responsibility of the Division

The lands upon which exploration will be conducted are under a state lease issued to Ark Land

Company *d, therefore not subject to 43 cFR Parts 3480-3487. Therefore, the exploration plan

review will be the responsibility of the Division.

120. Requirements of 43 CFR 3480-3487'

As stated in R6ai-201-l 10 above, this requirement is not applicable.

130. Division Responsihility to Coordinate with Other Agencies.

This NoI will be submitted to the Division as the lead agency for review and approval'

R645-201-200. Notices of Intention to conduct Minor coal Exploration.

2 10. Ilivision Review Requirement'
Ark Land Company is submitting a notice of intention to Conduct Minor Coal Exploration where

removal of 100 tons or less of coal is planned'

22n. Required Applicant Information'

z?,l.Name, Address and Telephone Number of Applicant

Wendell A. Koontz
Ark Land ComPanY

C/o CanYon Fuel ComPanY

Dugout CanYon Mine
P.O. Box 1029
Wetlington, Utah 84542
(Office Phone) 435-6 I 3-2830

The applicant is the same as the operator of the proposed exploration plan. correspondence

t.g*dittg this exploration plan should be addressed to:

Vicky Miller/Wendell Kootz
Ark Land ComPanY

C/o Canyon Fuel ComPanY

Dugout CanYon Mine
P.O. Box 1029

Wellington, Utah 84542
(Office Phone) 435-636 -2869



222. Name, Address and Telephone of Applicantts Representative

The name, address and telephone number of the representative of the applicant who will be

present during and be responsible for conducting the exploration is:

Wendell Koontz
Mine Geologist
Ark Land Company
C/o Dugout Canyon Mine
P.O. Box 1029
Wellington, Utah 84542
(Office Phone) 43 5-61 3-2830
(Cell Phone) 970-261-4104

At times a consulting geologist may act as representative of the applicant.

223. Description of Exploration Area
The exploration arJu is located approximately 20 miles northeast of the town of Wellingtono

Carbon County, Utah (Figure 1). The legal description of the exploration area is as follows:

T13S R12E, Carbon CountY, Utah:

Section 11 - Potions of S1/2 SEl/4 and S1/2SWI/4
Section 14 -Portions of N1i2 N1/2 NWI/4, Portions of S1/2 Sll2 NEI/4,
Portions of EllZNWl/4 SEl/4

Total: 180 acres (Actual surface disturbance approximately 3 acres)

The proposed exploration holes are located north of Dugout Canyon Mine facility' Figure 2

prouiO6 the location of exploration drill sites (EXP-01, EXP-02, EXP-03, and EXP-04).and

access routes. Heavy Equipment access will be the Pine Canyon Road which joins the Soldier

Canyon Road at appioximately 1.5 miles above the Soldier Creek Mine. A second access will be

the bugout Canyon noaA, which is used to access the Dugout Mine site. Existing drilling access

routes will receive minor grading and localized repairs as needed. Vehicles associated with the

drilling program may share the roads with suppliers, coal trucks, county construction vehicles

and gas well maintenance vehicles

The elevation in the area ranges from 7,200 feet in the south along the base of the Book Cliffs to
g,700 feet in the north atop ft* ftiglt mbsas. The terrain is rugged with relatively gently sloping

mesas bourded by the steep slopes of the Book Cliffs. Relatively deep and narow valleys bisect

the hightands *d Otuin southward away from the Book Ctiffs. The major drainages in the area

are Pace Creek, Pine Creek, Rock Creek and Dugout Creek.

Rocks exposed in the exploration area belong to the Cretaceous age Blackhawk and Price River

formationi, and the Cretaceous-Tertiary age North Hom Formation. The rock types are

predominantly sandstone, siltstone, shale, and coal. Quaternary alluvium and colluvium deposits

lf sand, silt, clay and boulders exist within the confines of the canyons. The major geologic

features in the exploration area are the escarpments created by the various sandstone outcrops

4



including the 200 ft thick Castlegate Sandstone, a member of the Price River formation- Some

faults are present within the area of the exploration program.

Threatened and Endangered Plant and Wildlife Species - There are no known federally or

state listed threatened and endangered plant and wildlife species within the sites planned for the

exploration drill hole. A letter riport by Mt. Nebo Scientific listing cover and the existence of
Threatened and Endangered species is provided in Appendix B'

There is no known groundwater or surface water flows to the Colorado or Green Rivers with

potential for impact by the drilling of these exploration holes. Potential adverse affects to the

fo* Colorado River endangered fish species would not be likely since there is no direct route to

the Colorado River or Green River from the proposed drill hole locations. Per meetings with

Division of Water Quality personnel during application for a UPDES permit in 2004, "there is no

data supporting the premise that surface waters associated with the area of the mine operations

reached ih. prir* River or Colorado River prior to or since mining disfi;rbance".

Vegetation A vegetation report prepared by Mt. Nebo Scientific has been provided in

Appendix B. The report covers species and cover for the area of the drill hole.

r#itdtife - Drilling of the exploration holes will be post-July 15, eliminating the sites from the

wildlife exclusionary Period.

Raptors - Aerial raptor nest surveys done of the area by the Utah Division of Wildtife Resource

are available for review in the confidential folder of the Dugout Canyon Mine's M&RP. The

surveys have identified an active golden eagle nest 1/10 of a mile from EXP-01 and an inactive

nest lsince 2005) % ofa mile from EXP-02. The 2010 raptor survey is provided in Appendix E

(Confidential).

Bats - No known open mine shafts, caves, adits or other man made structures that might provide

habitats for bats are known to exist in the project area. The sites are open and the lack of a food

source would force the bats to seek habitat and nourishment elsewhere.

Mexican Spotted Owl - A calling point survey was conducted in the area by EIS Environmental

and Engineering Consulting. The survey report concluded that "within the project atea, a

thorough search-did not reveal the presence of any Mexican spotted owls". Additional studies by

DW Wit*y and F. Howe indicate tliat the habitat for the owls is in the southern parts of Utatr, not

in the Bookcliff area proposed for exploration drilling.

Cultural Resources - There are no known districts, sites, buildings, structures, or objects listed

on, or eligible for listing on, the National Register of Historic Places within the area of the

proposed exploration pads or acsess roads. There are no known archeological resources located

in the proposed exploiation area, refer to the Confidential Folder of the Dugout Canyon M&RP.

Rppendir E (Confidential File) is a site-specific cultural resource evaluation for three of the

Oritii"g locations. In 1980, AERC surveyed several sample blocks in Section 14, Tl3S, and

Rl2E *ftirtt included the location of the fourth hole proposed for drilling. Metcalf-Zier surveyed

drill holes and access roads in Section 14, T13S and R12E in 1983.



Ark Land Company will notiff the Division should the unlikely event of a cultural or

paleontologist resource is discovered during operations. If discovered, the operation will cease

and the Division will be notified.

224. Period of Intended Exploration
Ark Land Company plans to commence drilling operations in mid July 201 1 and end on or

aroundNovember 30, 20IL Followingthe completion and logging of the hole the disturbance

will be reclaimed as described in Section}40.

A time table for exploration related activities is given below.

WK WK WK WK WK WK WK WK WK WK WK WK
Task 1 2 3 4 5 6 7 I 9 l0 11 12

Prepare roads,
run water
lines, set
water tanks
Prepare Sites

Drilling
Reclamation

225. Method of ExPloration
The general method to be followed during drill hole exploration, reclamation, ffid abandonment

of EXP-01 and 03 is: l) repairthe existing roads as needed, repair of roads may include hauling

gravel to fill rough areas and grading rutted areas 2) set temporary water tank, pump, and water

line as needed, 3) drill and log hole, 4) reclaim the drill site and remove the tank and pump.

EXp-01 will be drilledtowards the end ofthe drilling seasonto facilitate the fledging of golden

eagle chicks, should it be determined in the 2011 raptor survey that there are eggs in the nest

located within a half mile radius of the proposed drill hole location.

The general method to be followed during drill hole exploration, reclamation, ffid abandonment

of EXP-02 and 04 is: l) repair the existing road as needed and extend the road to the drill pad 2)

set temporary water tank, pump, and water line as needed, 3) drill and log hole, 3) reclaim the

drill site, road extension and remove the tank and pump.

Water will be pumped and/or hauled from the Dugout Canyon Mine's fire water tanks and stock

ponds to the &ill sites and when necessary, water will be stored in water/frac tanks. Water lines

may remain along roadways to facilitate future drilling activities. Access to the drill sites will be

accomplished along existing roads and on foot, except as noted. No blasting is planned in the

construction of the drill pads.

Core drilling typically involves one truck-mounted 2,000 ft rated core drill, one 3,000 gallon

water trucko one drill pipe trucko one auxiliary air compressor, one supply trailer, four pick-up

trucks, a geophysical logging truck and one covered trailer. The drilling procedure for the

exploration hole will likely be rotary drilling and spot coring of selected zones. It is anticipated



that casing will be set into the top of the Castlegate Sandstone.

Additional equipment potentially used for the drilling of the exploration hole follows. A supply
trailer will carry ftill steels, coring equipment, drilling additives, cutting and welding equipment,
a dog house and other supplies. Two pick-up trucks will be used by the drillers to carry
personnel, fuel, and supplies and two pickup trucks will be used by the dirt contractor. A water
truck will be used to supply water to the drilling equipment and/or the removal of water from the
pit for disposal. The company representative and geological consultant will also use pick-up
trucks for transportation. Support vehicles such as pickup trucks and geophysical logging truck
will be parked at the drill sites or on adjacent existing roads.

The only coal removed during exploration activities will be cores. Cores will be a nominal three

inches in diameter. Assuming an average thickness of 7 ft for the Rock Canyon Coal Seam and

8 ft for the Gilson Coal Seam, an estimated 60 pounds of coal will be removed. The drilling
procedure will be to continuously core to total depth utilizing water, foam, polymer and/or mud
as drilling medium.

The drill hole may range from 4 inches to 10 inches in diameter, depending on the drilling
method. Most drilling will likely produce a 6 Il2" hole. The larger diameter will be associated

with the installation of surface casing. The estimated depths of the proposed drill hole and

disturbance area are as follows.

Drill Site Location
TI35. R12E

Total
Depth (ft)

Pad Area
Disturbance (ft)

Disturbed Area
(acres)

EXP-OI Section 14

Portions ofBll?
NWl/4 SEI/4

900 100 x 140 0.5

EXP.O2 Section 14

Portions of S1/2 SLlz
NEl/4

1 600 100 x 140 0.7
(Includes short
road segment)

EXP.O3 Section l1
Potions of Sli2 SEI/4

2150 100 x 140 0.5

EXP.O4 Section l1
Potions of S1/2 SWl/4
Section l4
Portions of Nl/2 N1/2
NWl/4

l 950 100 x 140 1.1

(Includes road
1200' x 20")

All gasoline and diesel powered equipment will be equipped with mufflers or spark arresters.

Fire suppression equipment will be available to personnel on the project sites.

There are no occupied dwellings and no public utility pipelines located in the exploration pad

areas. No trenches will be dug and no structures constructed.

The potential for water pollution will be minimized by keeping pollutants away from the drill
hole and in their containers. When possible materials used during drilling operations will be



selected to be biodegradable. All spills of polluting materials will be removed from the area and
disposed of in a proper manner.

The approximate depth of topsoil/growth medium as listed below will be salvaged when
available. A qualified individual will be present at the sites during initial construction to identiff
topsoil and to direct topsoil/growth medium salvage. Additional soils information is provided in
Appendix C.

Drill
Site

Soil Type Slopes (%) Topsoil Depth

EXP.OI Unit 62, Midfork family-
Comodore complex

50 to 70 19"

EXP.02 Unit 88, Rabbitex family *
Datino variant complex

15 to 50 l0 to 17"

EXP-03 Unit 62, Midfork family-
Comodore complex

50 to 70 9"

EXP-04 Unit 97, Rottulee family-Trag
complex
Unit 7, Beie-Trag complex

30 to 60

3to30

5 Io 24"

The drill pads will be constructed to be approximately 100 ft. X 140 ft., including a mud pit. A
one and a half to three foot berm of subsoil will be constructed around the perimeter of the pad to
ensure no runoff from the pad. The pad will be constructed such that fluidswill drain toward the
mud pit. When the pad is immediately adjacent to an ephemeral or perennial drainage the pit and
pad slope will be opposite the drainage, the berm will be three feet tall and the pit \Mill be lined.

Figure 3 shows a typical drill pad layout. Cuttings, excess drill core and used drill foarn/mud
will be placed in the mud pits and buried at a depth greater than 3.5 feet prior to distribution of
soils during reclamation. The pit liner not buried beneath the cuttings will be cut off and
removed from the sites for proper disposal.

When necessary during the drilling of the exploration holes water in the mud pit will be pumped
into a water truck, pumped into a frac tank for pickup for disposal. Prior to the coillmencement
of reclamation activities liquids in the mud pit will be allowed to evaporate or will be pumped
and hauled for disposal. Mud pits will be fenced when unattended to prevent wildlife from
possible entry. Each site will be kept free of trash and debris.

EXP-01 and EXP-03 sites are immediately adjacent to an existing road. However the road
adjacent to EXP-04 will need to be extended approximately 1200 feet and the road to EXP-2 will
needto be extended approximately 300 feet. EXP-01 encompasses an existing road which
makes up approximately 50% of the drill site. The area of EXP-02 has beenpreviously disturbed
by logging operations.

As an integral part of the exploration activities reclamation will progress as contemporaneously
as practical following the exploration activities. Each site will be retuned to approximate
original contout, pocked and gouged. An approved seed mix will be applied following gouging.



R645-202. Coal Exploration: Compliance Duties

R645-202-100. Required Documents

A copy of the NOI to Conduct Minor Coal Exploration including appendices will be available to
personnel at the drill sites and will be available for review by an authorized representative of the
Division upon request. No road use or special permits are required for the drill sites.

R645-20 2-200. Per{'orm fl nce Standards

210. Requirements of the State Program
Ark Land Company will comply with the coal exploration requirements of the State Program,
and the conditions of the exploration plan upon its approval.

22I. Inspection and Enforcement
Ark Land Company and Dugout Canyon Mine accept the Divisions rights to inspect the
exploration operations when accompanied by company personnel.

230. Operational Standards

231. Non-Disturbance of Habitats
Dugout Canyon will apply the methods necessary to minimize distrxbances or adverse effects to
habitats of unique or unusually high value to T & E species. Refer to Section 223 for
commitments and information related to threatened and endangered species.

232. Road Construction and Use
Regulations cited under R645-202-232 relative to roads will be followed, when they apply to
existing roads and in the construction of the road extension to EXP-02 and EXP-04. The roads
existing prior to starting the exploration program will not be reclaimed. Refer to Appendix D for
additional commitments pertaining to roads.

233. Topsoil Removal and Storage
Topsoil/growth medium will be selectively removed, stored, and redistributed on areas disturbed
by coal exploration activities as necessary to assure successful re-vegetation or as required by the
Division. Refer to SectionZ2l for additional information related to topsoil removal.

234. Diversion of Overland Flows
No diversions of overland flows and ephemeral, perennial, or intermittent streams will be made
in association with the construction of the exploration drill holes.

Ark Land Company has obtained the necessary permissions and water rights to take water for
drilling from the Dugout Mine site tanks.

235. Minimizing Disturbance to Hydrologic Balance
Coal exploration will be conducted in a mannsr which minimizes the disturbance to the
prevailing hydrologic balance in accordance with R645-301-356.300 and R645-301-763. Pads



e
I

and pits will be constructed on each site and measures wilt be implemented to minimizethe

effect of run off. Reclamation will follow the completion of the drill holes and collection of the

drill hole data.

236. Acid-or Toxic Forming Materials

Based on historical drilling results, it is not anticipated that acid- or toxic- forming materials will

be encountered during exploration. If encounterri, th* materials will be buried beneath four feet

of material.

The excess cores will be either buried on site or taken to the waste rock site'

MSDS sheets for the drilling fluids, chemicals and other products used in drilling will be

available for review at the drill sites'

240. Reclamation Standards

241. Excavations
Upon completion of drilling activities on a site, the site will be reasonably restored to its

approximate original contour.

242. Re-Vegetation
The method of revegetatioi i, intended to encourage prompt re-vegetalign and recovery of a

diverse, effectiveo ffid pefinanent vegetative ,orrrr. The seed mix is of the same seasonal variety

native to the area to be disturbed. TG foilowing seed mixture will be used:

Seed Mix

Grasses, Forbs, and Shruhs
Kentucky Bluegrass (1,390,000 seeds/lb)*

Wildrye (l 30,000 seeds/lb)*

Sandberg Bluegrass (1, I 00,000 seeds/lb)*

Bluebunch Wheatgrass (1 26,000 seeds/lb)+

Indian Ricegrass (1 62,000 seed/lb)*

Needlegrass (1 50,000 seeds/lb)*

Mountain Big Sage (2,500,000 seedsAb)*

TOTAL

* Native Plants
* * Rounded nearest whole seed

when necessary a seed substitute may be made, the substitute will be native and of a similar

genus. The seed mixture will be broadcast by hand. The seed mixtr.re and cultivation methods

will assure growth capable of stabilizing the soil surface from erosion.

0.5
1.5

1.0
4.0
2.0
1.5

0.5
1 1.0

16
6

25

12

7

5
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100
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243. Reclamation of Boreholes
The exploration drill holes will be plugged as stipulated in the NOI. Typically the coal seams

will be plugged with cement and the hole above the seam zone would be backfilled with
bentonite chips/slurry to their full depth.

The completion method includes pulling surface casing when possible; but when not possible,
cutting it flush with the ground, ffid then pumping the cement/bentonite slurry through the drill
pipe starting at the boffom of the hole. Plugging will then be done in stages by tripping-out of
the hole 3-4 joints (60-80 ft) and pumping again. This process will be repeated to the surface.

If bentonite chips are used, the chips will be dumped downthe annulus of the hole in such a
manner to prevent bridging in the hole and drilling water added to the hole as specified by the
manufacturer. A monument marker will be placed in the top of the cement surface plug with the
hole number and year. The Division will be notified prior to the completion of the drill hole
abandonment procedure if so desired.

244, Removal of Equipment
The equipment will be removed from the exploration sites upon completion of the drilling and

reclamation program.

R645-203. Coal Exploration: Public Availability of Information

100. Public Records
Except as provided in R645-203-200, all information submitted to the Division under R645-200
will be available for public inspection.

200. Confidentiatity
Ark Land Company requests that the Division not make any drilling information available for
public inspection relative to coal seam thickness or quality. This information is considered
crucial to Ark Landos competitive rights. Ark Land Company and Dugout Canyon Mine will
retain all drill and geophysical logs. In addition, all information submitted with in the NOI
which is designated ooconfidential" will be made unavailable for public inspection.

11



Figure 1. Location Map of Dugout Canyon Mine

Not to Scale
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MINERAL LLI'\Sij ,\i)PLICA-flON NO. 42648

MINERAL LEASE NO

GitANT: School

UTAH STATE LEASE FOR

COAL
(READJUSTED AS OF NOVEMBER I, 1995)

THIS UTAH STATE MINEML LEASE AND AGREEMENT entered into and executed in duplicate

as of the l lth day of October, 1985, and readjusted as of November I, 1995, by and between the STATE OF

UTAH, acting by and through the SCHOOL AND INSTffLIIONAL TRUST LANDS ADMINISTRATION,
with is ofFrces located at 355 West North Temple, 3 Triad Center, Suite 400, Salt bke City, Utah 84180-1204,

hereinafter called the "LESSOR." and

Sage Point Coal ComPaaY

P.O. Box 1029

Wellington, Utah84542

. .(whether one or more individuals, corporation, or other entities) with busihess office or address as shown above,

Iri TDW BP

--hereinafter called the "LESSEE, "

oJ WITNESSETH:

Thar the State of Utah as l-cssor, for and in consideration of the fees, rents, royalties, and any other

finaacial. consideration paid or required to be paid by lrssee, and the rerms aod conditiors to be performed by

Lessee as hereinafter set forth, does hereby GMNT AND LEA$E to the Lessee the eiclusive right and privilege

to explore for, drill for, mine, renrove, and dispose of the particular minerals described in Article I hereol

hercinafter called the "leased substances, " situated within the boundaries of the followingdescribed tract of land

(extcnding vertically downward from the surface) in Carbon Counry, State of Utah, to-wit:

To-wnship.-13 South. Range. 12 East. SLB&M.
Section 8: EVz

Section 10: S lA

Secdon 11: S'4
Section 14: Atl
Section 15: All
Section 17: NE7+, EtiSWT+, SE%

Section 20: ETANW t/4 , SW % bnV 'l , N''tNE /+

Section 21 : N TzNW t/ , NE t/

Section 22: Nt4, NrAStd
Section 23: WIANWt/+

ontaining 3,640.00 acres, more or less.

This Mineral lrase is granted for and in cornideration of and

conditions hereinafter set forth: ' '
to atl of the terrns, provisions, and
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lrssorherebyexceptsandreservesfromtheoperationofthis
lease dre follorving rights and priviieges:

FrRSr: rhe right o estabrish ,iehl :lllv.3l5':3:T:?fttl#:fi |ii-Tff'""rt':'?r;.i1i1{:FIRST: The right o establish rights of wav -o T*[!']"rr''ffi;il;;v and appropria" 
'f.T *:

ro, ",iri,|io"ia"i' 
i"a P' 

j:T: ,:r-j:*":$*:'"ffiJr'*rro, or lands adminis"'"o ov i'L'o'' ilT*;

ARTICLE IV. RIGHTS TO TI{E SURFACE ESTATI'" 
I

If the surface esrate of all or some O:'Tl-t:t:;' Ieased iands is owned by thc lrssor' lrssee may use

*.npo,,ir*"i.,':'*n**ih::*h*l:$J**l*l,l';:x'l6?*"'ilt:lTffi lll
mine. drill, remove' and o

in a safe condition """""1"t* ""*""i"'don 
lin"s' tilti'-iipttint''-'""rr'1i1t,.mills' 

processing plans'

reductionworks'oumps''"J"tn*essential"t"*'"1'rtiiiiiits'm""nintry'andequipment'reasonably
necrssary and expedrent t", ,i. *"""",i. operation "t 

tr't il"tt*to and in funherance of production' treatrnent'

and disposition "'*" '"ij*'"i''"""' 
tit*' *it '"'J'':;;:;;;"ses 

shall be exercised subject to the

p.:-:ft't"t#ffi :::*rl:fuiffi f r'ils",:"J[*#T]i."-tri'i#,H$".r";"":""J"lt
, ilapi"ii"" "r 

mintng, tessee shall tullv recraun.3no,le^sto;ff*#;il;.;+tarion. lrssee shall be liable

ii,fii,'p,"""-:*,.::d{,iii"ii11'li,*;lj*:nm':ilx:'Jll",T:'f,i!T'";;;""emen'[s on'Ihe

for; and agrees to PaY r(

i;;il;Jt that may accrue bv reason of l-essee's operatrons

"i*gg,+t**Sss*r*'u';,,i t*$i$ffi
contractororoperatorff 

^ff ;;';*:Yl'.T1^",;.::nUtHt*:;iffitff't$"'ffi1'ili
6wners. Irssee also shall make propet **lill'"j1"'-L1;['t;;;i"tions adopted theieunder'

;:ffi Min;; Land Reclamation Act' and all lawru

Lss5e1 w'r require a bond ." !" P':"d ::':l'J;ffiI i]il'$:if:"':Xfi':':T'::'1f;I;J'ii:
other Starc agency or officer in a principal tt:un: :l
reclamation ana 

'"sUn'tion 
fo' 

"ny 
d"*"g" to the surface estate'

ARTICLE V. EXCEPTIONS AND EXCLUSIONS FROM LEASE

ro, ",iri,|io"ia"ir 
i"a for ioint or joint and severar u-se\ ,o 

;iilr, ;rnb#red by i.Lsor, -d fo.t.t'

,i",,1r.,,i"* or *. abovede.sciibed lTi::::':lillii;;;ru; otirers under tg1gopffiff{uPreltiple

TffiilT;iffi:ffiffi"":"ffi':il1H-1.io*, 
mineral reases sranted to others under theffi

use.

SECOND:Therigirttoissue.ryl*'ulleasestootherlesseescov.rehlv interf,
,.t\unde, ,ffiTH #;;XJirio* which will not unreasonablv mte

./"r.ordance with the prin.ipl* of multipte use provided by law'

AffuiA-tands abovr

n said lands o
surface esute iTHIRD:Intheeventl,essorowllsthesurfaceestateinsaidla4sS

described, I,ssor re*ins rr,* right to use, lease, selr', or otherwise dispose of ltre
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or odlerwise treated coal; coal dcvcloped inro liquid or gaseous products; or othcr conrnrcrc ial, producrs by in-siru
process or treatment, tnincd, or cxtracted frorn lhe hcreinabove described lan<Js, rogcrhei rvirlr such or]rer
information required by thc School and Institutional 'lrust [.ands Adminisrrarion ro verify production and
disposition of the coal or coal producrs from rhe leased premises.

FOURTI{: lrssee may maintain this lease in force beyond the primary term of len (10) years from
the effective date of this lease by paying Lessor, in addition to rentals and Production Royalties as hereinabove
required, an annual minimum royalty of equivalent to ten times the annual rentrl, provided that the lessee must
also be engaged in diligent operations, exploration, research, or development activiry which is reasonably cal-

. . culated to advance development or production of the ri.rineral coveied by the lease from rhe leased piemises or
lands pooled or unitized with or constituting of an apprbved mining or drilling unir in respect to the leased
premises. Said annual minimum royalty shall be paid each year in advance, commencing with rhe elevenrh year
Qf the lease, along with the regular arurual renul required to be paid under the terms of rhis lease. Said rental
per acre.and said Minimum Royalty shall be paid on eaih and every acre in this lease ro extend the rcrm of this
lease and to keep this lease in force and effect. In no event shall this lease remain in effecr beyond rwenty years
in the absence of actual production of leased substances in commercial quantities.

a Rentals and Minimum Royalties paid arurually shalt be credired agairur acrual Producrion Royalties for
vr.e year in which they accrue during the original term, or any extension rhereof; but annual rentals shall not be
'-credited againsr Minimum Royalties.

ARTICLE VII MINERAL TITLE OF LESSOR

l:ssor claims title to the mineral esgte covered by this lease. [essor does not \l,arrant title nor represent
that no one will dispute the title asserted by lrssor. It is expressly agreed rhat lrssor shall not be liable ro
I-essee for any alleged deficiency in title to the mineral estate, nor shall L,essee or any assigns of the Lrssee
become entitled to any refund for any renuls, bonuses, or royahies paid under this lease.

ARTICLE VITI, WATER RIGHTS

Any and all water rights developed on the leased land by kssee shatl be filed in rhe name of lrssor.
'Lessee shall have the full and free use of such water rights for lease operations during the term of the lease.
Upon expiration or termination of the lease, such water rights shall be reained by [.essor. During the term of
the lease, lessee shall preserve, prorect, and defend such water rights. bssee shatt. assign and convey all
existing water rights and any application for appropriation of water to beneficial use relatins to fte leased land
or the mineral estate covered by this lease to lrssor.

If the I-essee shall purchase or otherwise acquire any water rights on
fiate Engineer appropriate application for change of ur* onro ,ft- pr.*ir.t
'---^:^ ^L^lf L^.,^ .i-- f-- ,tf r E^ -t

*!.;:rein sball have an option for 45 days after the expiration, surrender, or te
Said otherwise acquired water rights at the acquisition costs of rhe l-essee. Su
the date of termination, surrender, or expiration of this lease or from the
writing rhe acquisition costs of such other warer rights, rvhichever dare is tre la sor accePts
such written offer to convey such rights at the actual acquisition cosrs wirhin saidfiriod of 45 days, L.essor shall
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MINERAL LITASE NO

GI{ANT. School

U'I'AH STATE LEASE FOR

COAL
(READJUSTED AS OF NOVEMBER I, 1995)

THIS UTAH STATE MINEML LEASE AND AGREEMENT entered into and executed in duplicate

as of the llth day of October, 1985, and readjusted as of November l, 1995, by and between the STATE OF

UTAH, acting by and through the SCHOOL AND INSTITUTIONAL TRUST LANDS ADMINISTRATION,

nrith its offices located at 355 West Norh Temple, 3 Triad Center, Suite 400, Salt kke City' Utah 84180-1204'

hereinafter called the "LESSOR," and

Sage Poini Coal ComPanY

P.O. Box 1029

Wellington, Urah8l.542

.. . (whether one or more individuals, corporation, or other entities) with 6usihess office or address as shown above,

.-hereinafter called the "LESSEE,"

o
-J

WITNESSETH:

That the Sate of Utah as lrssor, for and in consideration of the fees, rens, royalties, and any other

financial. consideration paid or required to be paid by Lessee, and the erms and conditions to be performed by

Lessee as hereinafter set forth, does hereby GRANT AND LEA$E to the Irssee the eiclusive right and privilege

to explore for, drill for, mine, remove. aud dispose of the particular minerals described in Article I hereof'

hereinafter called the "leased subsences,' sinrated within ttre boundaries of the followingdescribed tract of land

(extending vertically downward from the surface) in Carbon County, State of Utah, to-wit:

To.wnship 13 South. Ranse 12 East. SLB&M-

Section 8: ELh

Section 10: S rA

Secdon 11: StA

Section 14: AII
Section 15: All
Section l7: NEf+, E'ASW7+, SE%

Section 20: E%NW % , SW t/ NW /+, NHNE%

Section 21: NYzNW'/, NE1/+

Section 22: Nt4, N%St4
Section 23: WTANW'/

taining 3,640.00 acres, more or less-

This Mineral l-ease is granted for axd in corsideration of and

conditions hereinafter set forth: ' '

to alt of the terrns, provisions, and
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ARTICLE I. MINERALS COVERED BY TIIIS LEASE

.ThisMineralL:asecoveis'thefoltowing-describedleasedmineralsubsanccsrr,itlrintheboundariesof

ttre above-described lands:

CoAL,whichshallmeanandincludeblacliorbrownish-blacksolidfossilfuelthathasbeensubjected
to rhe nanrral procerr., of *"iino,io-rl" "J 

*t i"t f"ll, *il;"th" ;;tification of coal by rank: I Anthracite'

;;ililr: u Sub-Bituminous' IV Lignitic'

In the event l,essee, or the operator or any con*actor for l-essee, 
'h"ll.d]':"":I 

within said lands some

mineral or minerals "rrr*,t*,r,"t*i""r"r 
or leased,"#;;;;;;red by this lease' I-essee shall promptly

notrfy the l-essor of the k-t:;;;;;luch mineral not included in this lease'

ARTICLE N. PRIMARY TERM AND POSSIBLE EXTENSION OF TERM OF LEASE

This lease is granted for a primary term of TEN' (10) years 
"9*T"n":ng ::'-the' 

fust day of the month

folrowing the date hereinab#ilffi; ?", 
a * ro'g .r,"r"1i", as the leased subs.ral3es shall be produced in

commercial quantities fr"*;:;;;;;Iiru"a.r"iat, ffi;ttd;;Lsee.shall nerform the terms and '-'
igili;ii*,"d"*."**;TftlXiif;liiilf iii''iiililllii.l"l:#';i;';iJ H:"iffiiTfu(o
'Jhcrein; provided however' I

the effecdve date of lhis #"";" il Ji tt* ?t $;-s;it 
have ttre rigtrt to rea just the terms and

conditions of this lease as ."irt";L d.,.*ir*A-t' b. ;;;l;;;interest of the State of Utah as trustee owner

of the mineral estate. rn uJJn"liiJl"-iil;;, ,."nr*r ortil,,,'*io "*a' 
*q agree to the readjustment'of

the tcrms and ipnditions ,rffi;;;;r.i,ft"."a "i*il'""" ifO>y"i'period'.such failure or retusal to

accept such rcadjusmerr o#il;"'diti"*' or royalty trJ;il;;;?;rfcit any-right to extension of tlte term

of ttris Mineral rrrr" .oo t"ffitJii,i'ir*" **!1 pr, ,fi;il;;;ltate or.uut' to recover anv rovalties

then owing the sute -u/:Til-;;';;t"' *il:h';:J"t";'-ilot' rhl']:* mav be extended as

provided in nrticre vrGo'iiri;"ffi;;; *lt:t.X*m.:ru:1ff*.";t1"ff Tt':i: Hqi
ilil;;;hn of the leased substances.i" ""T::t^tir'l;;*iil i.r^i*," one (l) vear. from * 1*:j
#im.rin*:::"m3HHt*:Hlnn:**"y:l"m:l,ffr"s;,l"n'lhsprio.o
,il ""i "? 

i""n tear and such commercial productton a

ARTICLE III. APPLICABLE LAWS AND REGULATIONS

rhis rease is issued pursuantto9'.prouo,1oT-o.llllj.tl,t;"Y'Sfftr"txl:, iT;Y;tiJffiHl
*u,"Jl;lff fi l'.,T'ff 

':r';;t".;ffi 
3f illlifl l'#af 1ti'*ll*ffi

*;t3ffi##JJ,,*J"i* *oaio ofoil, Grs, and Minins, applicable to

^r r,ri-i-.' o',rl ReclamatiOn ACt, thIands Adrurusnatlolr' drt'"r L'r ' ,i frrfi"i"g and Reclamation Arl, tltl .u*,"g;* with all requirem*n:.::i--y*,1"o'o", Tirle 9. Cbaprer 8, and atl va{d sta

IffiiiilffiL:-j;T;;Jt"re Anriquities ect, riil; e, cbapter 8, and ar' var

-^ranrinn end health whether unde:

llh#i::-':ffi :'*ffi ;Fh":+"gT::-"""T*"TilTI;1-ff;
:?ilT:;:,J,'[T'Jffi';,'. #;;;;.i',io* under this rease or under *re

-2 ,4 'r,l

isdtliB
tion o{

ffi'a$f;i

or federal agencY'
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said I
said lands abovt

AT{I'ICLE IV. RIGHTS TO TI'IE SURFACE ESTATIJ

If the surface esute of a' or some o:,.'l-":'::,lii::"",:t""J{jjl-ji}:f$rt':t t#t*;j
*"' p*io* "J":'"j':il'.TJT;:"[:J.ffi::fi:"'ffi"j:i:tlJ.T,T,frtilll;;, ,rocessing p,ans,
mine, drill, remove' """ ",':";:;;;unication 

"T::"r. facitities, machinery, .*'"qin*.*, *"ri*t11

::i:i'f"T"ill:]:i*;;il;;;;"'"'i'r:*lLl".'.i;;il;.'"*:il":-"'u;',{'.$tbi:?T'f, ;.j[]i"o 
ano exn1o5n1-ior the economjc operation or *;. 

:;;;"r"* y:* :hlTionabre interference wirh

,,f,:T}TJ;;j{::n'r'umr""lm**::.ll#*nj;ii:*mmr.u,"up*r,"
iii" i** "t lnv. q'ilt,oi subsequent lessee of the )"t #;;;;;;;' i'ctuaing bulr'ort#:T.:1li;:ffii:

, lo"apioion or --:r:I",T, l}'j'filjl ffit:ilr$tiruil;;*, "nd 
..u"?l'Ll',liure 

irnprovenents on rhe

of'ail improvemens' t"ry: 
;il;d; to livestock, growin-g crops, warer' and urrg

for, and agrees to Pay lor' "': "'^:'^-"^::; i ""*"'. oo"r.uo*.
i;;'itJt that may accrue by reason of lrssee s opt

-r\ If trre surface 
31ate 

of anY ponion of the describ::.1ili'J!H::+.tdjh',1'"";$ffi 
$:ljy#ogr*=$*i,',r;g$} ffi #it**;'k':*x:*p;H:[5ii{trT

conffactor or operator ;;'ff;;';:'T:Yll'T*H:i'J1TH!]#"tli'J'#'-J;;i;.i"'o"'
:#;:-;;ee also shall make proper 

"t"1"::::"..Lfift"r;-i"gut",io* adopred *tereunder'

ilffi Mt""d Land Reclamation Act' and all lawru

Lessor wi1 require a bond to be poled :: :iHffi"vt i';il:$:"tfi'::fi'lt"T"::1'fi[jJ'll:
otherstate"c'l"v:l-,",T:?Lii'iffi:?1i"J1,1,,""..'o'"'
reclamation and resun

ARTICLE V. EXCEPTIONS AND EXCLUSIONS FROM LEASE

'I-essorherebyexceptsandreservesfromdreoperationofthisleaset}tefollo$ingrighsandpriviieges:

FrRSr: rhe right o estabrish,tro,, :l::'.*,fTi:f.,,:lSHi#,i1##H:J,'T.t*
for utilitv corridors ind for joinl 9r i"*,T:'":t,[; oir'"o'or iands admin

#jiffi H"ffir*"-""nt'1ff's:l'ffi ni#:H;J;ffi
use.

sECoND: The rigirt to issueminerar reases to otrer !.essees cover

j.ltunder such tenns and conait'io* which wilt not un-reasonably interfer

,/"."ordance wirh rhe princi;l;;imultiple use provided by law'

event l,essor owns the surface esEte rn

the right to use, lease' sell' or otherwiseTHIRD: In the

described, I-fssor retairn

'vffi*'ff#$ifwith PPdratton

dispose of the surface estate tn said lands o
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any part thereof, under existing Stare laws or larvs subsequently enacted, insofar as such surfaqe is not essential

foi the L-essee herein in cxploration, prospecting for, mining, drilling, renroval, or disposal of thc lcased

substances covered by this lease, to the extent that such use, lease, or sale of the surface estate does not

unreasonably interfere with the righs granted to the lrssee hercin. lrssor shall n6tiry lrssee herein of any such

sale, lease, use, or other disposition of the surface estate.

ARTICLE VI. PAYMENT OF RENTAIJ AND ROYALTIES

For and in consideration of the leasehold rights granted to the [,essee, in addition to all other terms and

conditions requiied to be performed by the lrssee, the Lessee hereby covenants and agrees with kssor to pay

rentals and royalties as follows:

I-essee agrees to pay Lessor as rental for the land covered by this lease the sum of One

ollar ($1.00) per acre and for each fractional part ofan acre, each year in advance on or before the first day

of the month following the aruriversary date of this lease, for the first ten yeirs of this lease, except the renul
for the first year which has been paid with the application for this lease. For the eleventh and subsequent years

of this lcase, I-essee agrees to pay an annual, rental of Three Dollars ($3.00) per acre and for each fractional pan
of an acre. All renals paid shall be credited'agairst acural Production R.oyalties for the lease year in which they

|hall accrue, but such rentals shall not be credited against 0re Minimum Royalties under subparagraph "Founh"
-4f this ARTICLE VI.

SECOND: Lessep shall pay a production royalty of 8% of the gross value at the mine of all leased

substances produccd from the leased premises. Where leased substances have been sold pursuant to an arms-length

contract, gross value shall be the gross proceeds received by the Lessee, including all bonuses, allowances and

rcimbursements. It is expressly understood and agreed that none of lrssee's mining or product costs, ilcluding
but uot liiaited to materials, labor, overhead, taxes, loading costs, process[ng costs, or. general and administrative
costs may tie deducted in computing production royaldes. All such costs shall be entirely borne by Lessee and

are anticipated by the rate of royalty assigned in thii Agreement. If the coal is not sold at the mine, reasonable

traDsportation costs iDcuFed pursuant to arms-length transportation contracts may be deducted from the gross

value of the coal. If the coal is washed or otherwise treated, royalty shalt be paid on the basis of ic value as

washed or treated coal. kssee shall maintain accurate records of the amount of coal washed or treated and

report on the sale price or sale value of the washed coal or treated coal. In no event shall the value of leased
' substances used to calculate production royalties under this Agreement be less than the value that would be

obtained were applicable federal valuation regulations used to value the leased substances. In the event that
leased substarres arc sold other than pursuant to an arms-length contract, or if the Trust lands Administration
determines thaf the sales price does not reflect the true value of the leased substances, the Trust [:ads
Administration nuy make its own determination of the value of the subslances, usi
prices, prevailing contract prices for sirnilar coal in the area of the Subject

of value.

Payment o[ Production Royalry shall be made by the

on or before the last day of the month next succeeding the month during
processed, or used. [n connection with such payment of Production Royalry,

0

lNGtfr dJ.lffiVpi]'tatd'ile^su

hl,l.R 3 1 z0c0

a certified staternent of the coal produced; shipped; sold; processed; or used; frg unwashed coal, washed,
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or odterwise trearcd coal; coal developed inro liquid or gaseous products; or oticr conrnrcrc ial. producrs by in-sinr
process or treatment, rnincd, or extracted frorn the hcreinabove described lands. rogcther rvirh such orher
infonnation required by the School and Institutional 'frust Lands Administration 1e vcrify production and
disposition of the coal or coal products from the leased premises.

FOURTH: lrssee may maintain this lease in force beyond the primary term of ten (10) years from
the effective date of this lease by paying Lessor, in addition to rentals and Production Royalties as hereinabove
required, an annual minimum royalty of equivalent to ten times the annual rental, provided that the I-essee must
also be engaged in diligent operations, exploration, research, or development activiry which is reasonably cal-
culated to advance development or production of the mineral coveied by tlre lease from the leased premises or
lands pooled or unitized with or constituting of an apprbved mining or drilling unit in respect to the leased
premises. Said annual minimum royalty shall be paid each year in advance, commencing with the eleventh year
of the lease, along with the regular annual rental required to be paid under the terms of this lease. Said rental
per acre.and said Minimum Royalty shall be paid on eaih and every acre in this lease ro extend dre term of. this
lease and to keep this lease in force and effect. In no event shall dris lease remain in effect beyond twenty years
in the absence ofacrual production of leased substances in commercial ouantities.

- 
Rentals and Minimum Royalties paid annually

!e year in which they accnre during the original term,
'-credited against Minimum Royalties.

shall be credited agairrst acruai Production Royalties for
or any extension thereof; but affrual rentals shall not be

ARTICLE VII. MINERAL TITLE OF LESSOR

lrssor claims title to the rnineral estate covered by this lease. lrssor does not w:urailt title nor represent
that no one will dispute the title asserted by lrssor. It is expressly agreed that lrssor shall nor be liable ro

Lessee for any alleged deficiency in title to the mineral estate, nor shall kssee or any assigns of the lrssee
become entitled to any refund for any rentals, bonuses, or royalties paid under this lease.

ARTICLE VIII. WATER zuGHTS

Any and all water rights developed on the leased land by kssee shall be filed in the name of L€ssor.
L:ssee shall have the full and free use of such water rights for lease operations during the term of the lease.

Upon expiration or termination of the lease, such water rights shall be retained by lrssor. During t]re term of
the lease, l:ssee shall preserve, protect, and defend such water rights. lessee shat[. assign and convey all
existing water righs and any application for appropriation of water to beneficial use relating to rhe leased land
or the mineral eslate covered by this lease to lrssor.

If the l-essee shall purchase or otherwise acquire any water rights on
flate Engineer appropriate application for change of use onto the premises
'-^-^:- ^L-tt L^.,^ ^- ^-rl^- f^- A( a &^- +t-^ ^.,-I-^ol^- ^..--^-J^
-r:rein shall have an option for 45 days after t]re expiration, surrender, or te
rsaid otherwise acquired rvater rights at the acquisition costs of the [-essee. S

the date of termination, surrender, or expiration of this lease or from the d
writing the acquisition costs of such other water rights, rvhichever date is rhe la r accePts

il:[flJ-'Hil+:ilFS;
optidn r

such written offer to convey such righs at the acilal acquisirion costs rvithin said period of 45 days, Lrssor shall
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"\
,

be deemed to have rcjectcd rhe offer. Upon payment of the said acquisition costs by drc l-esgor' Ltssee herein

shall assign and transfcr such acquircd rvatcr rights to the Lcsshr'

ARTICLE IX. WRITTEN CONSENT REQUIRED FOR ASSIGNMENT OR SUBLEASE

I-essee shall not assign this lease nor any portion thereof, nor any rights or privileges herein granted,

without th'e prior writrcn consent of L:ssor- Nor shall the lrssee issue any sublease without the prior wrinen

consent of Lessor. Any assignment of lease and any sublease issued withbut prior wrinen corsent of l-essor shall

be void ab initio.

ln the event kssor shall approve an assignment of this lease or of any part hereof, such assignment shall

be subject to all of the terms, 
"onaitio*, 

and obligations of the kssee herein set forth. All of the terms,

covenants, conditions, and obligations of the lrssee shall be binding upon the heirs, executors, adrninistrators '

su@essors, and assigns of theLssee. This provision also shall apply to any sublease issued by l-essee and

approved bY lrssor.

ARTICLE X. OVERRIDING ROYALTY LIMITATION

1.\ Neither the l:ssee nor the assignee of lf,ssee shall create or grant any overriding royalty except as

/permitted Uy law and by the Rules. and Regulations of the School and Instinrtional Trust l:nds Administration.

bverriding roy4ry assignments shall not become effective, even if otherwise valid, until filed with the lrssor.

ARTICLE XI. SURRENDER OR RELINQI'JISHMENT OF LEASE

Upon approval of the Lessor and the payment of all renals, royalties and orier amounts then owing,

l,essee may surrender this lease for cancellation by lrssor as to all or any part of the leased lands' but not for

less than a quaner-quarter section or surveyed lot'

ARTICLE XII. NOTICE OF COMMENCEMENT OF OPERATIONS, PLANS, PLATS. BOND

. Not less than sixry (60) clays before commencement of exploration, drilling, or mining operations, lrssee

shatt give wriaen notice h;reof ro the School and Instinrtional Trust L,airds Adminisration and the Division of

Oil, das, and Mining, together with a plan of operations and a topographic nap shorving every proposed shaft,

tunnel, open pit, drili site and acc€ss road to be used. Lessor shall make an assessment of such plan of operation

and eithei 
"ndorr" 

o, stipulate changes in lrssee's plan of operation, or request additional information within

thc sixty (60) day notification period. kssee shall not procecd with the execution of any such plan ollg1quon
without flust receiving the wrinen approval of Irssor. I-essee shall maintain at the mine o

{ --'

-

and detailed maps of all actual and planned operations on a scale of not mo

coordinated with public land surveys sbowing distance to the nearest publ

survey corner. Such maps and plats shall be on kacing cloth or other ma

and of which clear and distinct photo copies or blueprints can be readily r

maps or plats shalt show the workings from time to time, as the same ai

operations on the abovedescribed leasehold are intended to be conducted i

e,

s,
il^t"^trutry

;T*}ffir,'Hj

whether Federal, State, or privately-owned lands, the map and plats shall cl ihe operations are

e



After lrssor recerves notice of inrent to commence mining operations, upon request of the L-essor, the

Lessee shall furnish a bOnd with an approved corporate surety company authorized to transact business in the

State of Utah, or such other security icceprable to the lrssor, in an amount to be determined by l.essor, after

uking into account rhe value of the land and the amount of potentiat damage which likely will result from such

propJr"a mining operarioru, and which bond or other security shall be conditioncd uPon Payment of all rentals

. 
"ni 

royalti", from ri.'e 1easehold and other sums which may become payable to the l€ssor' and to assure full

compliance with.the rerms and conditions of rhis lease and compliance with all Rules and Regulations of the

School and Insdnrtional Trust Lands Adminisration and all Rules and Regulations of any ofter Sute agency

having jurisdiction over mining operations, and also conditioned uPon payment of atl damages to the surface and

impro-u-em"na thereon ii this liasJ cou"rs surface estate or some ponion of the surface estate which has been sold

Or Other*ise leased, and any damage caused by l-essee to any other lessee of the SUte of Utah with respect to

said land. Such bond or other secu;iry furqished prior to commencement of development of the leasehold may

Ae increased in such reasonable amounts as the l,essor may require after discoveiy of any of the leased
t-
uhubstances-t-

If the plan of mining development or mining operadons includes core-drilling, the plan of operations shall

disclose the Iocatioirs of core-drilling operations'

ARTICLE XITI. ALL OPEMTIONS TO BE CONDUCTED IN A LAWFUI-. PRUDENT N'IANNER

l:ssee shall conducr all operations under this lease in a lawfut, prudent, and good rvorkman]ike marurei for thb

effective and safe production of the mineral subsgnces covered by this lease' and to avoid urutecessary damage

and injury tO the leasehold esta6, and also to avoid damage and wasuge of other narural resource5 1s1 cavered

uy ttris tease. All operations of Lessee, whether conducted directly b;' Lessee or b}' operators or contractors'

shall be at the sole cost and experse of Lrssee. Such merhods of mining shatt be used that rvill ensure (he

extracdon of all economically recoverable coal'

ro be coorcJinatcd. All survcys shall bc corlducted b1'

Utah. All suclr maps or plats sitall tle ceftificd bv titc

any agency of the sLate of Utah, including tlie Dii'ision

correct copy thereof, together u'ith the proposed plans

Lessee shall not fence off or
premises any watering place without

livestock to come upon any Portion

a licensed sul rrcyor or cn{tirrccr quaiillcd tr: I)ractice in

SUl-vc),or Or c6!inccr Prcpar irrg tlte datnc. 'l'lre 
State or

of Oil, Cas, a1d lr4inittg, sltall be cntitled to a true and

of operation.

COAL l'-'llNERn LS

person dealing rt'ith Lrssee

to any tien-righrs for labor

act, omission, neglect, or

It is expressly covenanted and agreed that Lrssor does not grant Lrssee or any

any right to subject rhe properry hereinabove described, nor any leased substances,

or mechanic's lierrs, nor to any materialmen's liens, nor to any other lien for any

performance of I-essee or its agents, employees, and contractors. In the event any one shall file

claim of lien agairut said properry or any estare in said properry, Lrss

expeditiousty to have such notice or claim released of record- I-essee shall sa

laltr lien norices and claims against said land arising from any act or neglect
U,* .^- ^r r ^^-oa in anrr n,rerqri^r-lc nn nr relafino to thg hgrginabove dgscril7bo*rr,or o[ lrssee in any operarions on or relating to the hereinabove describ

J'
otherwise maJce inaccessible to livestock

the rvritten consent of [-essor' provided, ffit perrnit any

#F,1 T{
tor or

I tW^S ttr',sonlm *' ooe s hl

of the leasehold to pollute any surface or subsurface water available or
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capable of being made available for domestic use or irrigation. In the operations of l-essee, lrssee shall comply
with all laws and regulations for conlrol of water which might be encountcred or which might seep into any
formation, to avoid pollution of surface and underground waters as rcquired by Chaptcr I i, Title 26, Urah Code
Annotated, 1953, as amended. lrssee shall comply wit]r all valid laws and regulations relating to prevendon and
suppression of fires, make all nccessary provisions for sanitary disposal of wastes, and in all operations
comected with said leasehold take appropriate measures for protection of human life and prevention of injuries
and disease.

kssee shall indemnifu, defend and hold harnrless the l,essor from all liability, claims, causes of action,
damages or expenses arising out of or alleged to arise odt of the operatiorx of l€ssee hereunder, or the presence

on the leased lands of any employee, agent, contractor or subcontractor of lrssee.

ARTICLE XIV. zuGHTS OF LESSOR FOR INSPECTIONS OF LEASEHOLD AND RECORDS

Lessor, is officers, and agents have the right at all reasonable times to enter upon the leased lands and
premises to inspect the conditions of the leasehold, the work done under dre terms of this.lease, and the
production obtained from the leasehold, such entry and inspections.to be done in such a manner as shall not
unreasonably interfere with the lawful operitions by the kssee in performance of the terms and conditions of r-...
1r'is lease O,t

l:ssor also shall have the right to examine all books and records pertaining to operations under this lease

whether such books and records are located within a building on the leased premises or located in an office .

elsewherc and to make copies and abstracts of such records if desired by [-essor. I-essor, is officers, and agents

shall have the right to post upon or within the leasehold such notices deemed proper or expedient by l,essor.

If lrssee maintai$ an office in another Stare or in a foreign country, l-essee nevenheless shall maintain
within the State of Uuh proper and adequate records reladng to operations on this leasehold and also relating
to production of leased substances and payment of rentals and royalties. Lessee also shall have a resident agent
in the State of Utah to whom any and all notices may be sent by l,essor and on whom process may be served.
In the event of any change in the address of lrssee's office in tre State of Utah, lrssee shall promptly furnish
l:ssor with written notice of such change of address within the Stae of Urah. Examinarions of records of l:ssee
by the l.essor shall be conducted at reasonable times.

ln the event Irssee conducts core{rilling operations within the leasehold, or by direcdonal drilling from
adjacent land, Lessor shall have a right of inspection of core samples and any analysis made lhereof and any
assay; provided, that any report obtained by lrssor of any coredrilling operations may be declared confidential
infonnation by [rssee, in which event kssor shall keep zuch information in a separate confidential information
frle. Such inforrnation shall not be disclosed to any competitor nor to any one excepr ro q
Attorney General of the State of Utah until lcssee waives confrdentialiry

'-{ermination of this lease.
J

- After completion of any core drilling, lrssee shall notify
to be ptugged or sealed as eKpeditiously as possible after the need

in accordance with regulations and requiremenm of the Division

kssor; a

-

for keeping
of Oi[, Gas

,t,rit;tJtll.
h c.bre-heierrrnrrlffii cea

ttl$il6l$islgll ott : b^t"l-t olt-*
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At{].ICI-E. XV OI}IJITA]'IONS IN CONJUNC I'ION \\IIi-II i\4ININ(; 0N ()I IIITII I-A N I)5

ln dre cvcnt Lrsscc, in rlre inrercst oi cconorny in minrng opcrations, dcstLcs ttt c()llduct llltlllng opcralloris

on or wirhin tre above{escribed lands in conjuncrion wirlr mining operations on or witltin any adjaccnt Fedcral,

Stare, or privately-owned tand by urilization of shafu, inclines, or runnels rvitlin citjtcr drc abovc-described lands

or within adjacent lands, Lrssee shall make application in writing to the School and Institutional Trust l-ands

Adminisration and submit u,ith such applicarion a deailed plan of opcrations illustrating how leased subsnnces

mined from rhe above-described lands can and will be mined, segregated, and scparately accounted for from

leased substances mined from some adjacent land. No such operations shall bc cOnducted without written

lpfrou"t of the School and lnsritutional Trusr Lands Administration. Any approval granted by dte School and

Instirutional Trust [:nds Administrarion shall be conditioned upon propcr segrcgation and proper accounting and

recOrd keeping of leased substances mined from each properry. Separate rccords shall tre required for accounting

for leased subsrances mined from the above-described lands'

If there is any conjoint operation, *rere shall be no commingling of coal or coal products or substances

produced from the above-desciibed lands rvith rhose of adjacent lands until atld ttttlcss there has been a

completely accurate accounting on producdon fronr r}e above-described lands as distinguishcd from production

trm adiacent lands.?v 
The production of coal and operatiorls in connection therervith as conjoint opcrations slull be subjecl to

such exarninadon.and review as deemed desirable by tre School and Instinrrional Trust l-ands Administration and

the Division of Oil, Gas, and Mining, to determine whethei any conjoint operations arc derrimental to the Sute

of utah. [f any such inspection results in an adverse repofl from either agency with recommendations for

modificarion or discontinuance of such conjoint operations by order of the School and [nstitutional Trust Lands

Administration, a copy of such repon with recommendarions for modification or discontinuan:e shall be

submirred as expeditiously as possible ro the L:ssee. If any objecrionable condition is not promptll' rcmedied

to safeguard the rights of the SLte as kssor, rlre School and lrstitutional Trust l:nds '\dnrinisration 
shall have

the rigit to order discontinuance of such arrangement; and failure to comply rvitlt such order of rhe School and

Institutional Trust Lands Administration shall constiute a breach of this Lease Agrectncnt

ARTICLE XVI. SPECIAL REQUIREN'IENTS IN E\IENT OF S1'ITII'-\'lINING

In the event lzssee desires ro conducr any strip-mining or open-pit mining or opcrations 11'11i61 n'ill

materially disturb the surface of rhe abovedescribed lands or somc ponion thereof. at lcast sb(ty (60) da!'s beforc

"o.r.n 
iog such type of mining activiries, lrssee shall submir to the Schoot and lnstitutional Trust Lands

Administraiion the proposed pla-n of operations rogetrer rvith a proposed plan ol' surface rehabiliration in

compliance with the 
-Utah 

Coat tvti"ing and Reclamation Act, and rhe Urah Mined l-and Rcclamation Act and in

;;*irul,t'*::* **:*: :*n'n *;':tl3;i" ff "J'ilt'ffi fl
/IOpOSeO plan ol sufta'Jc tcilduiukiuul,l dtlu )1Idil uL rut-rtrrtLtu\r t\,f Lrrv L/rrrJrvrl"'[f\s;\_.\fi'
'trerarions 

shall be commenced unril rhe Division of Oil, Gas, and N{ining 4pptou.jjti*' ions a

-a;;;;;;r;;a"cr"rn oi ,"n.uiriotion. securiry may be required of l-essee lo ts,['. gpir6opriafrtl0naf itintf n

in accordance with the said sun:re and rules and regulations adopted thereulder. I r'!r'rr' e ' - lqqPl

titeu DtvtstoH Ott' Gntj\lll$1y1
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ARTICLE Xvil. EQUIPMENT OR FACILITIES TO ITLMAIN WITt"t TriE LAND

Uport surrentlcr, forfe iturc, cxpirariorr, or tcrminatiorr of ihis lcasc, any and all urr..iciglound rirnl.rcrrpg

suppons, shaft linings, rails, and other installations necessary for the suppon of underground tunnels, shafts,
inclines, or other underground mine supports, together with all rails or head frames and all other underground
consEuction and safery equipment annexed to the ground (excluding detachable motor-driven machinery) which
cannot be removed without creating a danger to any shaft, tunnel, incline, or orher underground improvemen$
annexed to the mine, and including equipment insulled underground to provide for ventilation of the mine or
some Portion ther'eof, shall be left within said land above described by the [.,essee, operator, and conrraclor of

. I*ssee.and shall,remain a part of the realty. l.essor shall acquire all rights thereto rvithout indemnification of
lrssee or operator or contractor for Lrssee.

Except as herein specifically excepted, all personal property of [.essee, including removable machinery,
gquipment, tools, and stockpiles of leased substances for which royatry has been paid. shall remain the propeny
of lrssee or operator or contractor for Lessee and Lessee or operator or conractor for lrssee may remove rhe
same at the sole expense of lrssee or operator or contractor within two (2) monr-trs follorving expiration,
forfeiture, surrender, or termination of this lease, except that the School and Insriuional Trust Lands
Administration for good cause shown shall have the right to grant a reasonable exrension of time beyond rhe
.leriod of two (2) months for removal of any and all equipment which may be removed by Lessee or operaror
.Jr contractor as herein provided. At the end of such period, kssor may consider abandoned and lay claim to

any or all equipment qr stockpiles remaining on the premises.

Upon expiration, surrender, forfeinrre, or termination of this lease or abandonmenr of rhe leasehold by' [:ssee, the L,essee shall cause to be sealed or properly shut off all or parts of the mine openings including shafts
and tunnels in the manner and method.tequired by the Director of the Division of Oil. Gas, and Mining, and to

4bate any hezardous condition which rn*ay have been left by [:ssee, such abatemeni of hazardous condirion ro
be performed in;accordance with reasonable requirements of the Director of the.Division of Oil, Gas, and
Mining.

ARTICLE XVIil. INTEREST

r0

{
ii,l

Interest shall accrue and be paltable on all obligations arising under this lease nr such rare as

from time to time by rule enacted by I-essor. lnterest shall accrue and be payable, \\'irhour necessiry
from the date each such obligation shall arise.

ARTICLE XIX. CONSENT TO SUIT IN STATE DI

It is agreed that if there arises any controversy between I-essor and
of l.essee which needs to be litigated, lrssee or any one claiming by or,-io ft. District Court of Salt I-ake Counry, Srate of Utah, after compliance wi

'"tor bringing suit, including compliance with the requirements of the State Go

may be set

of demand,

Chapter 30, Urah Code Annorared, 1953, as amended. Neither lrssee
claiming under, by, or through the l,essee shall bring any suit against

t

nor any assignee of lessee nor any one
ttre Smte of Urah or against any State

n

S

ort-hB
ssee {r
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agency in the Unied Sutcs District Coun for dre District of Utah, nor in any oder Unired Starcs District Courr
in some other sute, nor in rhe Districr of Columbia.

ARTICLE XX. REMEDIES FOR DEFAULT BY LESSEE OR ASSIGNS

This Mineral base and the terms and conditiors of this lease agreement issued by the Stare of Uah are
made with the l:ssee hereh on condition that lrssee and any lawful successor in intercst to l,essee shall perform
all cpvenants and terms and conditions herein set fonh to be performed by lrssee or ia lawful assigns including .

payment of rentals and royalties as herein provided; and if at any time there shall be defauk on rhe parr of lessee
or breach of any of the tenns or conditions hereof on the part of Lessee or by the successor in interest to the
I-essee; and if such default or breach shall continue for a period of thirry (30) days after written nolice from
lrssor of such default or breach given to l,essee or successor in interest addressed to kssee or successor in
interesc at the last address furnished by kssee or successor in interest by United States mail, rhen at the

: expiration of said period of thirty (30) days immediately following such notice if the default or breach has not
been remedied, then at the expiration of said period of tirirty (30) days, at the option of rhe lrssor, l,essor may
issue wrinen notice of termination and cancellation of this lease and forfeinre declaring rhat the leased premises
and each and every part thereof have thereby reverted to the lrsior, including any and all fixrures ind
jqProvemens required to be left with the pioperry upon expiration, termination, or cancellarion of rhis lease.

-J [n the event that the leasehold esate shall have been damaged or injured by the acts or neglecr of rhe
Lessee or operator, contraclor, or assigns of lrssee, L-essor also shall have a right of acrion for damages and for
rcstitution for any failure or refi.sal to comply with the terms aud conditions of any statute of this State relating
to reclamation or rehabilitation, or for abaement of pollution, together wirh righs for injuncrive relief. Lessor
also shall have the right to recover on any bond or other security deposited with the Stare of Utah in accordance
with rhe tenns or conditiors hereinabove set fonh for indemnification.

IN WITNESS WHEREOF, the panies have executed this lease as of rhe dare hereinabove
first written.

THE STATE OF UTAH, acring by and iluough the

SCHOOL AND INSTITUTIONAL TRUST
ADMINISTRATION

APPROVED AS TO FORM:
JAN GRAHAM DAVID T. Y, DIRECTOR

By
JAMES D.
School & I

PER, SISTANT DIRECTOR
tional Trust l^ands Administration - LESSOR

1t

lI

LANDS

By

Form Approved:

-
r,
-

t,

SEE

6ENERAL

-116n-ntED
rl

i;; y-.$it#l'li'ich

March 26, 1996

Verna I l{ortensen, Exec

UtrHDtnstort04
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)
STATEOFUTAH )
couNTY OF SALT [-A,KE ) 

l

On the 15{ aay ot W +-lt+- , lgj!1-, personalty appeared before me JAMES D.
COOPPR, who being by me duly sworn did say that he is dre Assistant Director of rhe School and Instinrdonal
Trust bnds Adminisration of the State of Utah and the signer of the above insrrument, who duly acknowledged
that he executed tlie same.

Given under my hand and seat t i, - -15ff day of Q*.tt* , 19 9t"

On ttre day of , 19_, personally appeared before me
f the above instrument, who duly acknowledged to me that

0
executed the same.

Given under my hand and seal this 

-- 

day of

NOTARY PLIBLIC, residing
My Commission Expires:

STATE OF UTAr{ )
COUNTY OF 54 )

On the uJ da
fi/

, 19 ry ., personally appeared before me

, who being duly sworn did say that he is an officer of
and that saidinstrun\dntwassignedinbehalfofsaidcorporationiree+e*.andSai

acknowledgedtomethatsaidcorporationeXecutedthesame./|

17-

,f1

--

)

Given under my hand and seal n s &/rW day of

FlrtrrrrrErlrrr"T
: z.@.f Nc*arY ft-btic
r 1.Uf;thr\$t AilrfiTE r rcnnmr I

l 15 Erc 4mSddt Suite 8O0 q
Sd lrlc gtr t.[rhS,f l I I !

'i'69'mfs* t

Y P{IBLIC, residing at:

Lli-"t

o

es Alu tr{tntxc

Lli:ArrHl'!H-'I
ur
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Introduction

For the post few yeors, the Dugout Conyon Mine in Corbon County, Utoh hos

been constructing surfoce drill sites for explorotion ond de-gosificotion os sofety

precoutions for underground cool mining activities. In doing so, drill pod

construction necessitotes disturbonce to the existing vegetction on the

proposed pods, ond where opplicoble, occess roods to them. Permitting

through the regulotory ogency of the "de-gos" drlll sites ond exploration holes

hos been done in consecutive order on o site-by-site bosis cnd hos been driven

by their location ond role in the mine plon. This is the next document in o

sequence of vegetotion reports prepored for Conyon Fuel Compony to ossess

impocts coused by the drilling activities.

History of Vegetation Sampling in the Area

The contents of this report describes the expected impocts to the plont

communities ond clso information regording potentiol offects to ony

threotened, endongered or sensitive species of drill sites: EXP-O'|, EXP-02, EXP-03,

EXP-04, G-32, G-34 and their respective reference oreos. Reference oreos ore

communities proposed to be used os stondords for future revegetotion success.

Eorlier reports hove been submitted to oddress the plont communities thot were

impacted by the previously-constructed drill pcds. A recent history of

vegetotion studies in the oreo is shown in Toble I .



Table 1: Recent History of Vegetation Reports for the Exploration & De-Gas Drill Sites
for the Duqout Canvon Mine: 2003-2010.

REPORT TITLE REPORT DATE

Vegetation of the Dugout Canyon Mine De-gas Borehole Sifes
(G-1, G-2, G-3, G-4, G-S and G-6)

July 2003

Vegetation of the De-gas Borehole Srtes;
G-8, G-9, G-10 & Reference Areas

August 2005

Vegetation of the De-gas Borehole Sites;
G-l1, G-|2 & Reference Areas

Vegetation of the De-gas Borehole Sites;
G-13, G-14, G-15, G-16, G-17 & Reference Areas

Vegetatian of the De-gas Borehole Site
G-l9 & Reference Area

Vegetation of the De-gas Borehole Sifes.
G-21, G-22 & Reference Areas

Vegetation af the De-gas Drl/ Sites:
G-25, G-26, G-29 & Reference Areas

Vegetation of Drill Sifes:
DUG.O7/R.02, DUG-08, DUG-09, DUG-l0, H.Ol
and Reference Areas

Vegetation and Sensifive Species at Drill Site
G-30 & Reference Area

Vegetation and Sensiflve Species of DriltSifes;
DUG-01, DUG-03/G-27, DUG-04, DUG-05, R-01,
& Reference Areas

R-04, G-28

November 2005

March 2006

May 2007

July 2008

October 2008

March 2009

Novem ber 2009

December 2009

February 2010

Novem ber 201 0

January 2011
(this document)

Vegetation and Sensifive Species of DrillSifes;
F-01, F-02, F-03, F-06, F-07
& Reference Areas

Vegetation and Sensiflve Species
of the
Seff/ing Pond Area

Vegetation and Sensiflve Species of DrillSlfes.
EXP-01, EXP-02, EXP-03, EXP-04, G.32 G-34
&

Revegetation Success Sfandards



Drill Pad Construction

In order to develop eoch drill pod, o smoll amount of lond hos been proposed

to be disturbed at eoch site locotion. Most of the proposed drill pods hove

been opproximctely 200 ft x 300 ft in size, but some ore somewhct less thon thot.

The plont communities proposed for disturbance of ecch site hos been

described ond sompled with the results provided in this report. A sensitive plont

species survey wcs also conducted in eoch creo.

Revegetation Success Standards

Reference oreos hcve been chosen to represent future stondords for finsl

revegetotion success of the disturbed sites once they ore recloimed. These

reference oreos were chosen with respect to their similorities in geology, soils.

slopes, ospects ond plcnt community composition to the oreos thot ore

proposed for disturbonce.

As shown obove, vegetation sampling hos been conducted on proposed de-

gos ond explorotion drill sites for the post severcl yecrs. Consequently, mony of

the plont communities thof were sompled previously on the ecrlier drill sites ore

the some, or very similor to, those thot have been proposed for new drilling

activities. Becouse eorlier drill sites hove reference oreos ossocioted with them,

ond becouse some of these reference oreos ore very similor to the plont

communities thof were proposed for disturbonce subsequent to estcblishment of

the reference oreos, some of the some reference oreos will be used for

revegetotion success stondords for other.Crill sites ct the time of final

reclomotion. A list of the reference oreos estoblished to-dote olong with the .Crill

sites ossocioted with them is shown in Toble 2.



Table 2: A list of reference areas and the drill sites that will be used for revegetation success
standards. Also included are the dates of the reports where they were described. (color
denotes sites described in this report).

R-EFERENCE AREA DRILL SITE REPORT
DATE

S a gebru s h/S n owbe rrylG ras s G-2, G-3. G-5
DUG-05, G-28

July 2003
December 2009

Aspen/M aple/Dou glas Fir G-1, G-4, G-6
H-01

July 2003
March 2009

Grass/Forb G-8 August 2005

Mtn. Brush/Conifer G-9, G-10
G-1 1

R-01

August 2005
November 2005
December 2009

Conifer/Pinyon-Ju niper/M tn. B rush G-12
G-13, G-15

November 2005
March 2006

Conifer/Aspen G- 14

G-19
G-21

March 2006
May 2007
July 2008

Mtn. Brush/Sa gebru sh/Snowberry G-16, G 17
G-22
G-26. G-29
DUG-07/R-02, DUG-10
G-30
F-01, F-02, F-03, F-06, F,07
G-32, EXP-03, EXP-04,
EXP-04 Access Road

March 2006
July 2008
October 2008
March 2009
November 2009
February 201 0
January 2011

Pre-Set Standard G-25
DUG-08, DUG.Og
DUG-01, DUG-031G.27, DUG-04, R-04
G-34, EXP-01, EXP.02

October 2008
March 2009
December 2009
January 201 1

Pinyon-Juniper Reference Area Settling Pond Area November 2010

Some of the proposed new drill sites hod olreody been disturbed before by
octivities other thon mining-reloted such os logging, rood building, heovy
grozing ond so on. In these oreos predetermined or "pre-set" success stondords

hove been recommended. These stondords will be discussed in greoter detoil
loter in this report.



Methods

Vegetotion somple design for this study was consistent with previous quontitotive

sompling methods in the areo. Methodologies used for the studies were

performed in occordonce with the guidelines supplied by the Stote of Utah,

Division of Oil, Gos ond Mining {DOGM). Qucntitotive cnd quolitotive doto

were recorded within the plont communities propose'd for disturbonce in

September 20.10. The Mtn. Brush/Scgebrush Reference Areo chosen to represent

future revegetotion success stondords for some of the sites wos sompled in

September 2005. As mentioned, for some of the previously disturbed drill sites,

pre-set stcndords hove been proposed in this report.

Proposed drill sites were surveyed, mopped and stcked in the field by

representotives of the Dugout Canyon Mine prior to the vegetotion scmpling.

The .Crill site centers ond corners were morked in the field using o GPS device

during lhe studies. The reference oreo chosen wos opproximotely one ocre in

size ond was olso morked in the field using o GPS instrument. The coordinotes for

the proposed drill pods, pod corners ond reference oreos ore provided in Toble

3.

Threatened, Endangered & S-ensitive Species

prior to recording quontitctive dcta in the plont communities. o sensitive plont

species surveywos conducted. To initiote the studies in the oreo, oppropriote

ogencies hod been consulfed ond reviewed (e.g . Utoh Noturo/ Heritoge

progrom ond the Ufoh Divisio n of Witdtife Resources GIS lnformofion Dofobose)

olong with othersources (i.e. sensitive species files otMf. Nebo Scientific, Inc.) for

potenticl plont ond onimol species thot ore known to be rore, endemic,

threotened, endongered or othenrrise sensitive in the study oreos. Additionolly,

the current list of federolly protected species - plont ond animol - for Corbon

County, Utah wcs reviewed ond oddressed including potentiol hobitots for these



species in the oreos proposed for disturbonce.

TABLE 3: Drlll site coordinates {t{AD 27; Zone 12S},

DRILL SITE GPS NAME

Comers DUGEXP0tf*e
DUGEXP{1NW
DUGEXPO1SE

DUG$FOISW

Corners DUGH(P02NE,
DUGEXFOzNW

DUGEXPOzSE

DUGEXPO2SW

Corners DUGEXPOSNE
DUGEXPO3NW

DUGEXPOsSE

DUGEXPOSSW

Corners DUG{0G3ZNE'''
DUGlOGSzNW
DUG1OGSzSE

DUG1OGSzSW

Corners DUG10G34NE
DUG1OG34NW

DUGlOG34SE

COO RDINATES

539695 4393411

539676 4393430
539662 4393385
539648 4393402

539495 4393894
539r+63 43939'0e

539466. 4393834
539444 4393S44

539728 4394697
539685,4394726
5396S5 439r+662

539656 4394S87

Corners DUGEXP04NE
DUGE{Fo4Nw
DuGE4PqsE
DUGEXPO4SW

Access Road DUGH(PO4RdNo

OUSEI(Po+neSo

538983 4394509
539944 4394535
5389S7 439447e

'.. :, , I :l: .'

538s34 4394484

538876 4394872

538-945,1394534

s[1782 439g+4g

&1742 4393471

541759 4393384
541709 4393421

54€88€ 43s3338
540864 4393341

sqoaga+ggsge+
puGlocil4sw 54t1866 4393310

Snowberry Reference Area



Sampling Design and Transect/Quadrat Placement

Tronsect lines for vegetotion sompting were ploced rondomly within the
boundories of the proposed disturbed ond reference oreos. The scmple

boundory included 100 ft outside the proposed drill sites. A tronsect plccement
fechnique wos employed with the gool to odequotely scmple o representotive

subset of ecch entire study oreo. Once the tronsects were established, quodrot
locotions for sompling were chosen using rondom numbers from the tronsect
lines with the objective to record doto without preconceived bioses.

Cover & Composition

Cover estimotes were mode using oculor methods with meter squore quodroTs.

Species composition, cover by species, ond relotive frequencies were olso

CIssessed from the quodrots. Additionol informotion recorded on the raw doto
sheets were notes such os: slope, exposure, grozing use, disturbonce ond/or
other oppropriote notes. Plont nomencloture follows "A Utoh Floro" {Welsh et ol.,

2008).

Woo4y Spegiqs Densitv

Densities of woody plont species for the proposed disturbed ond reference

oreos were estimoted using the point-qucrter method. ln this method, rondom
points were ploced on the somple sites ond meosured into four quorters. The

distonces to the neorest woody plcnt species were then recorded in eoch
quorter. The overoge point-to-individuol distonce wos equcl to the squore root

of the meon oreo per individuol. The number of individuols per ocre wos the

end results of the colculotions.



Sample Size & Adeguacy

Sompling cdequocy for totol

the formulo given below.

where,

living cover ond density wos ottempted by using

uMIN= 
t2sz

(dx)'

nM IN

t

5

X

d

= minim um odequote somple

= oppropriote confidence t-volue

= stondord deviotion

= somple meon

= desired chonge from meon

With the volues used for "t" ond "d"obove. the gool wos to meet scmple

odequocy with 80% confidence within o l0% deviotion from the true meon. ln

oreos where somple viobility wos unnoturolly high (e.9. previous disturbonce

sites), fhese porometers ccn sornetimes prove to be too stringent due to the high

viobility of plont density cnd cover.

Statistical Analyses

Student's t-tests were employed of the summorize datosets to stotisticclly

compore the totol living cover ond totof woody species density of ecch
proposed disturbed drill site with its reference oreo.



Photographs & Maps

Color photogrophs of the study oreos were token of the time of sompling ond

hove been submitted with this report. A Drill Site Locotion Mop wos crested
using o USGS 7.5 minute series quodrongle mop. Additionolly, on Aeriol View

Mop wos creoted on o Google Eorth@ oeriol photogroph. The mop ond oeriol

view hove been included of the end of this report.

Raw Data

The row doto were

request by Conyon

summorized on spreodsheets ond ore ovoiloble upon

Fuel or DOGM.

Results

Drill Site, EXP-O t

Primorily o north-

northwest exposure

ond supporting o

Douglos Fir/

Aspen/Mople plont

community (see Photo

I ), the vegetotion ot
this drill site hos been

somewhot disturbed

by previous octivities.

One portion of the site

remoins relotively

undisturbed with the

exception of logging of Photo 1: EXP-01 Drill Site



the lorger trees there; the remcining portion hos been severely disturbed by

constructing the dirt occess road in the conyon. Consequently, to provide

representotion of eoch portion of the site in the dctoset, 75% of the somple

quodrcts were ploced in the less-disturbed oreo {which constitutes o greoter

portion of the pod) ond 25% were ploced in the rood-cuf portions of the drill site

{the remaining portion}.

As shown in Toble 4, the overstory cover and frequency of EXP-O.| wos

dominoted by ospen (Populus fremuloides), moples {Acer globrum ond A.

grondidentofum) ond Douglcs Fir (Pseudofsugo menziesii). The understory

dominonts were comprised of bigtooth mople, mountoin brome (Bromus

corinatus), snowberry (Symph oricorpos oreophi/us), Douglos fir and Oregon

grope (Mohonio repens).

The totcl overstory cover otthis site wos estimoted of 17.75%, ond the understory

at 42.25%. Therefore, the totol living cover consisting of oll loyers wos estimoted

to be 50.00% (Toble 5-A). Composition of the understory included 67.25% trees

and shrubs, 18.84% grCIsses ond 13.92% forbs (Toble 5-B).

The woody species density of EXP-O,| wos dominoted by snowberry, Douglos fir

Rocky Mountoin mople ond big sogebrush (Arfemisio tridenfofo). The totol

woody species density here wos estimoted to be I ,460 individuols per ocre

(Table 6).
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Drill Site, EXP-OZ

Locoted on the point of o ridge thot sloped gently southword, Dritl Site EXP-02

{ond the short occess

rood to it) wos once
probobly o climox

stond of ponderoso

pine trees, but post

logging octivities hove

chonged the

community structure

ond cover to be

dominoted by more

herboceous plont

species {Photo 2}. Still,

the community

supports ponderoso

pine fPinus ponderoso]

ond Douglos fir, but of much less cover, frequency ond density thon probobly

existed in its notive condition (Toble 7). As olso reporled on Toble 7,lhe

understory cover is currently dominoted by the gross, Solino wildrye (Elymus

so/inus), followed distontly by the forbs, rough muleseor (Wyefhio scobro) ond

rock goldenrod (Petrodorio pumilo), ond the woody species, Utoh serviceberry

(Amelo nchier utohensis) ond older-leof mountoin-mohogony (Cercocorpus

monfonus).

The totol living cover of this drill site wos estimoted of 39.00%, with only 2.25% of it

comprised of overstory ond the remoining 36.75% from understory species (Toble

B-A). Grosses cuffently dominote for composition of 62.33% of the understory

cover followed by trees ond shrubs of 19.55%ond forbs of ,|8.12% 
(Toble 8-B).

The totol woody species density of EXP-02 wos only 367 individuols per ocre. The

ll

Photo 2: EXP-02 Drill Site & Access



dominote species in the density meosurements were older-leqf mountoin-

mohogony, Utoh serviceberry ond ponderoso pine (Toble 8J.

Drill Site, EXP-03

Mostly supported on c gentle, west-focing slope of on elevotion of obout 8,250

ft, EXP-03 wos o diverse, undisturbed, notive Sogebrush/Gross/Serviceberry plont

community (Photo 3). As shown in Toble 10, the dominontwoody plontspecies

of this site were Vosey big sogebrush (Arfemrsio tridentoto vor. voseyono), Utoh

serviceberry ond snowberry; dominont grosses were Nelson's needlegross (Sfipo

ne/sonii) ond bluebunch wheotgross (Elymus spicofus); the dominont forb wos

Wotson's penstemon (Pensfernon wofsonii).

The totol living cover of EXP-03 wos estimoted of 57 .50%, oll of which wos from

the understory coverobserved in the somple quodrots (Toble 1l-A). Shrubs

comprised 64.977", grosses 27.63% ond forbs 7.4O% of the living cover (Toble I l-
B).

Totol woody

species density ot
this study site wos

estimoted of 5,617

plonts per ocre,

most of it coming
from snowberry

ond Utoh

serviceberry (Toble

121.

Photo 3: EXP-03 Drill Site
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Photo 4: EXP-04 Drill Site

Drill Site, EXP-04

Like the EXP-03 drill site described obove, EXP-04 drill site (Photo 4) ond the
proposed new occess rood to it supported o notive. undisturbed

So ge bru sh/Gross/Service berry p I o n t co rn m u n ity.

Although the drill site pod ond occess rood for EXP-04 supported very similor

plont communities, the
rood covered much
greoter distonces ond
oppreciobly more

lond surfoce, so the

dotosets were

summed ond reported

seporotely in this

document.

The dominont plont

species of the pod

were Vosey

sogebrush. Solino

wildrye, snowberry, Utoh serviceberry ond Nelson's needlegross {Toble l3}. The

totol living cover here wos estimoted of 62.7 5%, oll it coming from understory

cover (Toble l4-A). The composition otthe pod wos comprised of 63.88%shrubs

ond 36.12% grosses. No forbs were present in the somple quodrots (Toble l4-B).

As shown on Toble 
.|5, 

the totol woody species density wos estimoted of 4,634

individuols per ocre, ond in descending order consisted of Vosey sogebrush,

snowberry, Utoh serviceberry ond viscid robbitbrush (Chrysofhomnus

viscidiflorus).
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Access Road, EXP-04

The dominont species of the occess rood to EXP-04 were Vosey sogebrush, Utoh

serviceberry, snowberry, Wotson's penstemon ond Solino wildrye (Photos 5,6,7
& 8). Most of the coverwos understory, but unlike the pod described obove, on

opprecioble omount come from serviceberry in the overstory (Toble l6).

The totol living cover for the occess rood wos estimoted of 58.75%,5275% wos

understory ond 6.00% overstory cover {Toble l7-A). Woody species comprised
67.86% of the understory composition, whereos grosses ond forbs comprised
21 .09% ond 11 .04%, respectively (Toble I 7-B).

The totol density here wos estimoted of 4,616 plonts per ocre (Toble l8) ond

consisted of Vosey sogebrush, Utoh serviceberry, snowberry ond Utoh juniper

(J uni perus osfeospermo) .

Photo 5: EXP-04 Access Road (1 of 4)

l4



Photo 6: EXP-04 Access Road (2 of 4)

Photo 7: EXP-04 Access Road (3 of 4)

Photo 8: EXP-04 Access Road (a of 4)

t5



Drill Site, G-32

Drill Site G-32 wos on undisturbed Sogebrush/Gross/Snowberry community

locoted of on elevotion obout /,900 ft with primorily o gently sloped, west-focing

exposure {Photo 9). Like the community neme suggests, the dominate plont

species here were big sogebrush, Solino wildrye ond snowberry. Although not

os common, there were severol other shrub, gross ond forb species present in

the somple quodrots (see Toble 19).

The totol living cover for G-32 comes only from understory of 50.00% (Toble 20-A).

Shrubs

dominoted
the

composition

ot 53.5/%,

followed by

grosses ot
32.7 5% ond

forbs ot
13.68%

(Toble 20-B).

The woody

species

density

Photo 9: G-32 Drill Site

meosurements found 6,91I totol plonts perocre, with the dominonts here. by

for, consisting of big sogebrush ond snowberry foble 2l ].

l6



Drill Site, G-34

Once o notive Aspen/Douglos Fir community, the site hos been severely

disturbed previously, possibly by logging ond/or other octivities (Photo 10).

Elevotion of the site wos obout 7,740 ft with o west exposure.

The site currently supports o host of invoder ond "weedy" plonts with dominonts

consisting of hounds-tongue (Cynog/ossurn officinole), big sogebrush, Kentucky

bluegross {Poo profensis} ond common dondelion {foroxocurn officino/e}. For o

list of oll species present in the somple quodrots, refer to Toble 22.

Totol living

cover on

this drill site

wos

estimoted

ot 5A.75%;

this cover
wos

comprised

of 49.7 5%

understory

ond only

r.00%

overstory

cover
(Toble 23-

A). The three lifeforms in the understory composition were neorly equolly

represented of 37.53% forbs ,31 .65% grosses ond 30.82% woody species {Toble

23-Bl.

The woody species density totoled 2,123 plonts per ocre (Toble 2a) with the most

l7

Photo 10: G-34 Drill Site



importont species by o wide morgin being big sogebrush, then followed

distontly by snowberry, ospen, Douglos fir ond Wood's rose (Roso woodsii).

Reference Area, Mtn. Brush/Sagebrush/Snowberry

Existing reference oreos were considered for their opproprioteness to represent

future revegetotion success stondords for the notive, undisturbed Sogebrush/

Gross/Spp.

plont

communities

found of the

proposed drill

sites

described in

this report.

One such

reference

oreo met the

quolificotions

quite well.

This

previously-

studied

reference

oreo hos been colled the Mtn. Brush/Sogebrush/Snowberry Reference Areo

(Photo I I ). Consequently, this reference oreo hos been chosen to represent

future revegetotion success stondords for EXP-03. EXP-04, Access Rood to EXP-04

ond G-32.

The most common species in this reference oreo were big sogebrush, Wotson's

penstemon, snowberry ond serviceberry fioble 25].

l8

Photo 1 1: Mtn. Brush/Sagebrush/Snowberry Reference Area



The totol living combined cover here wos 64.50%; 57.00%, wCIs comprised from

understory ond 750% from overstory floble 26-4]. Woody species dominoted

the composition of 54.44%, followed by forbs of 28.08% ond grosses oI 17.49%

{Toble 26-B).

The woody species density wos estimated of 5,.|37 plonts per acres cnd wos

dominoted by big sogebrush ond snowberry {Toble 27ll.

A DISCUSSION section for this report con be found ofter the following summory

lables.
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Table 4: Dugout Mine Drill Site EXP-01. Total coyer, standard deviation and
frequency by species (2010).

n=20

Standa
Deviatio

Dou glas F irlAspen/M aple
(Undisturbed & Roadcut
OVERSTORY
Acer glabrum
Acer orandidentatum
AInus ineana
Populus tremuloides
Prunus viroiniana
Pseudofsuga menziesii

UNDERSTORY
TREES & SHRUBS
Acer glabrum
Acer grandidentatum
AInus incana
Artemisia tridentata
Mahonia repens
Pachistima myrsinites
Physocarpus malyaceus
Populus tremuloides
Pseudofsuga menziesii
Rubus idaeus
Svmnhorica

FORBS
Aster en Imannii
Asfer sp.
C v n oglos su m officin a le
Smilacina racernosa

GRASSES
Bromus carinatus

Percent
uenG

15.00
10.00
10.00
20,00

5.00
5.00

20.00
40.00
15.00
5.00

40.00
20.00
10.00
10.00
25.00

5.00
35,00

25.00
5.00
5.00
5.00

65.00
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Table 5: Dugout Mine Drill Site EXP-01. Cover and
composition (20101.

n=20

Dou g las Fir/Aspen/M aple Standard
DeviationUndisturbed & Roadcut)

A. TOTAL COVER
Overstory (o)

Bareground

B. o/, COMPOSITION
Trees/Shrubs

Grasses

TaEh 6.Dugout Mine Drill Site EXP-01. Woody Species Density {2010).

tncana

Amelanchier ufafiensis
Artemisia tridentata
Prunus virginiana
Pachistima myrsinites
Physocarpus malvaceus
Populus tremuloides
Pseudofsuga menziesii
Rtbes sp.
Rosa woodsii
Rubus idaeus
Sy m p ho ricarpos oreoph ilu s

n=20

Per Acre

18.25
18.25

164.29
18.25
91.27
91.?7
91.27

237.31
54.76
18.25
18.25

273.81

2l



Table 7: Dugout Mine Drill Site EXP-02. Total cover, standard deviation

and frequency by species (2010).

Ponderosa Pine/Gt. Basin
Wildrye/Serviceberry
Previously Disturbed

OVERSTORY
Pinus ponderosa
Pseudofsuga menziesii

U N DE RSTO RY
TREES & SHRUBS
Amelanchier ufahensis
Cercocarpus montanus
Pinus edulis
Pinus ponderosa

FORBS
Cirsium sp.
Crepr's acuminata
M ach ae ranth e ra canescens
Pensfemon sp.

Petradoria pumila
Wyethia scabra

G RASSES
mus sa/lnus

Percent
Frequency

5.00
5.00

15,00
20.00

5.00
15.00

15.00
5.00

15.00
5.00

15.00
25.00

90.00

n=20

Standa
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Table 8: Dugout Mine Drill Site EXP-02. Cover and
composition (20101.

Ponderosa Pine/Gt. Basin
Wildrye/Serviceberry
Previouslv Disturbed

A. TOTAL COVER

Understory (u)

+ Understo

B. % COMPOSITION
Trees/Shrubs

n=20

Standard
Deviation

TEFIe 9: Dugout Mine Drill Site EXP-02. Woody Species Density (2010).

SPECIES

Amelanchier utahensis
Cercocaraus monfanus

osfeosperma

Pinus ponderosa

Pseudofs uga menziesii
Svmphoricarpos o

Per Acre

23



Table 10: Dugout Mine Drill Site EXF-tl3. Total cover, standard deviation

and freouencv bv soecies t2010).

Sagebrus h iG ras s i$s t"viceberry
(U ndisturbed )

TREES & SHRUBS
Amelanchier utahensis
Arte m isia tridentata var. vaseyan a

Pseudofsuga menziesii
Sv m ph o ricarpos oreo ph ilu s

FORBS
Lupinus a nfeus
Penstemon watsonii

G RASSES
Elymus sa/inus
Elymus spicafus
Koeleria macrantha

Percent
Frequency

55.00
80.00
30.00
65.00

10.00
40.00

20.00
40.00
1 0.00

n=20

Percen Deviatio
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n=20

Sa ge bru s hlG ras s jServ ic*trt rry
Undisturbed

A. TOTAL COVER

B. % COll/lPOSlrloN
Trees/Shrubs

Standard
Deviation

Table 11: Dugout Mine Drill Site FXtr-fl3. Cover and
composition (2010).

SPECIES

Amelanchier utahensis
Artem isia tridentata var. vaseyana

Pseudofs a menzrcsil

n=20

s
Per Acre
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Table 13: Dugout Mine Drill Site EXP-04. Total cover, standard deviation and
freouencv bv snecies {20'lOl-

Sa ge b ru s h/G rass/Serv ice be rry Percent
Und isturbed Frequen

TREES & SHRUBS
Amelanchier utahensls 35.00
Artemisia tridentata var. vase 90.00
C h ry soth a m n u s vi scid iflo ru s 1s.00
S v m p h o ricarpos o reop h ilu s 45.00

FORBS

G RASS ES

Elvmus sa/inus 80.00
Elymus spicafus 5.00
Poa pratensis 5.00

nelsonii

n=20

Standa
Deviatio
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Table 14: Dugout Mine Drill Site EXP-04. Cover and
composition (20101.

n=20

Sagebru s h/G rass/Serv iceberry Standard
DeviationUndisturbed

A. TOTAL COVER
Understory

Bareground

B. % COMPOSITION
Trees/Shrubs

Percen

@MineDril|SiteEXP-04,WoodySpeciesDensity(2010),

PECIES

Amelanchier utahensis
Artemisia tridentata
C h rv soth a m n u s v iscid iflo ru s

Symphoricarpos hilus

n=20

Per Acre

27



Table 16: Dugout Mine Drill Site EXP-04 Access Road. Total covef, standard
deviation and frequency by species (2010).

Sageb ru s hlG rass/Serviceberry Percent
(U ndisturbed Freouenc
OVERSTO RY
Amelanchier utahensis 20.00

U N DERSTORY
TREES & SHRUBS
Amelanchier utahensis 35.00
Arte m isia tride ntata var. vaseyana 85.00
Rosa woodsii 5.00
Sy m p ho ricarpos oreoph ilu s 65.00

FORBS
Lupinus a nfeus 5.00
Pensfemo n watsonii 50.00

GRASSES
Elymus salrnus 45.00
Elymus spicatus 25.00
Koeleria macrantha 5.00
Sfrpa hymenoides 10.00

n=20

Percen
Standa
Deviatio
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TeFle 17: Dugout Mine Drill Site EXP-04 Access Road

Cover and composition (2010

Sa ge bru s h/G rass/Se rvice berrY
U nd isturbed

A. TOTAL COVER
Overstory (o)

B. Y, COM POSITIO N

TreesiShrubs

Percen

{2010).
n=20

lndividua
Per Acre

Amelanchier utahensis 1096.26

Arte m isia tridentata var. vaseya n a 2596.40

Juniperus osfeosperma 57.70

Sy m pho ricarpos oreoph ilu s 865.47
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Sagebru s h/G rassi S now berrY
Undisturbed

TREES & SHRUBS
Amelanchler ufahensis
Artemisia tridentata
Gutierrezia sarothrae
Sym ph o ricarpos oreoqh ilu s

FOR BS
Antennaria parvifolia

Artemisia dracunculus
Asfer engelmannii
Cryptantha sP.

Penstemon watsonii
Swerfia radiata

GRASSES
Bromus carinatus
EIymus sa/inus
Fesfuca sp.

Poa pratensis

Percent
uen

10.00
90.00
15.00
65.00

20.00
5.00

10.00
5.00
5.00

1 0.00

5.00
95.00

5.00
5.00

Deviation
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Table 20: Dugout Mine Drill Site G-32. Cover and
composition (2010).

n=20

Sagebrush/G rass/S n ow berry Standard
DeviationUndisturbed

A. TOTAL COVER
Understory

Bareground

B. % COMPOSITION
Trees/Shrubs

Percen

Table 21: Dugout Mine Drill Site G-32. Woody Species Density (2010).

Amelanchier utahensis
Artemisia tridentata
Gutierrezia sarothrae
Sy m phoricarpos oreoph ilu s

AL

n=20

lndividuals
Per Acre

6911.38
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Table 22: Dugout Mine Drill Site G-34. Total cover, standard deviation and

frequency by species (2010).

Aspen/Douglas Fir Percent
Disturbed Frequen

OVERSTORY
Populus tremuloides 5.00

U N DERSTO RY
TREES & SHRUBS
Artemisia tridentata 60.00
Populus tremuloides 25.00
Pseudofsuoa menziesii 15.00
Rosa woodsli 5.00
Svmphorica os ore rTus 5.00

FORBS
Cirsium sp. 25.00
Cynoo/os su m officinale 80.00
Erigeron sp. 5.00
Taraxacum officinale 60.00

GRASSES
Elymus salinus 5.00

mus spicafus 10.00
Elymus trachycaulus 20.00
Poa pratensis 45.00

unda

n=20

Standard
Deviatio
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Table 23: Dugout Mine
composition {2010}.

Drill Site G-34. Cover and

n=20

Aspen/Douglas Fir Standard
DeviationDisturbed

A. TOTAL COVER

Understory (u)

B. % COMPOSIilON
Trees/Shrubs

Percen

Table=4: Dugout Mine Drill Site G-34. Woody Species Density {2010}.

SPECIES

Artemisia tridentata
Populus tremuloides
Pseudofsuga menziesii
Rosa woodsii

n=20

lndividuals
Per Acre

2122.62
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Table 25. Dugout Mine: Mtn. Brush/Sagebrush/Snowberry Reference Area for Drill
Sites EXP-03, EXP-04, EXP-04 Access Road and G-32.
(also for preyfous reported sifes; DUG-07, G-I6, G-17, G-22, G-26, G-29, F-01, F-02, F-03, F-06, F.07).

Species Cover, Standard Deviation and Sample Size data

Mtn. Brush/Sagebrush Reference Area

OVERSTORY
Amelanchler ufafiensis
Juniperus scoDulorum

U N DERSTO RY
TREES & SHRUBS
Amelanchier utahensis
Artemisia tridentata
Juniperus scopulorum
Svmphoricarpos hilus

FO RBS
Asfraga/us s

Lupinus a
Penstemon watsonii

G RASS ES
Elvmus sa/tnus
Elvmus spicafus
EIvmus trachvcaulus
Poa prafenst's

Percent
Frequenc

25.00
5.00

35.00
75.00

5.00
50.00

5.00
55.00
80.00

5.00
25.00
25.00
20.00

Standa
Deviatio
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a . Ougout Mine: Mtn. Brus rusnrunow
Sites EXP-03, EXP-04, EXP-04 Access Road and G-32.
(also for previous reported sifes: DIJG'fi|, G'l6, G-|7, G'22, G'26, G'29, F'01, F-02, F-03, F-O6, F-07).

Total cover, standard deviation and sample size (2005 dalaL

Mtn. Brush/Sagebrush Reference Area

A. TOTAL COVER
Overstory (o)

Understo
Litter
Bare round
Rock
o+u

B. % COMPOSITION
Trees/Shrubs
Forbs

Sites EXP-03, EXP-04, EXP-04 Access Road and G'32.
(also for previous reported sftes.' DIJG-?I, G-16, G-17, G-22, G-26, G'29, F'01, F'02, F'03, F-06, F'OT).

Mtn. Brush/Sagebrush Reference Area

Species lndividuals Per Acre

Amelanchier utahensis 834.68

Artemisia tridentata 2375.64

Juniperus scopulorum 64.21

S v m p h o ricarpos o reoq h ilu s 1861.99

Sample
Size

20

20
20

20

20

20

20
20

Standa
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Threatened, Endangered & Candidate Species

The following toble shows the federolly listed threotened, endcngered and

condidotes plont and wildlife species for Corbon County, Utoh. Also described

in the toble are potentiol impocts (if ony) to the species ond their hobitots by the

proposed drill site construction octivities.

Table 28: Federally listed threatened, endangered & candidate species in Carbon County, Utah and

notes regarding potential impacts to them as a result of the proposed drill sites.

NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage

Program's Biodiversity Tracking and Conservation System (BIOTICS). This list includes both cunent and historic records.

Lasl uodated on November 9,201

Scientific Name Common Name Status* Site-Specific Notes

Gita cypha Humpback chub E Humpback chub in Utah are now confined to a
few white-water areas in the Colorado, Green,
and White Rivers.

These rivers do not occur in the study area.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction of the drill sites.

Gila e/egans Bonytail E The bonytail is a very rare minnow originally
native to the Colorado River system.

These rivers do not occur in the study areas.
The drainage conlrol rneasures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction of the drill sites.

Mustela nigripes Black-footed ferret Ex Black-footed ferret habitat is primarily prairie
grasslands. The ferret has a diet consisting of
almost 90% prairie dogs. This habitat and
food source does not occur in the study areas.

There should be no impacts to this species as
a result of construction of the drill sites.
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Table 28: Federally listed threatened, endangered & candidate species in Carbon Gounty, Utah and
notes regarding potential impacts to them as a result of the proposed drill sites.

NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage

Program's Biodiversity Tracking and Conservation System (BlOTlCSi. This list includes both cunent and historic records.

Last updaled on November 9,20

PtychocherJus /ucius Colorado
pikem innow

E The Colorado pikeminnow is a fish that prefers
medium to large rivers. With the loss of
habitat they are now restricted to the upper
Colorado River system.

These rivers do not occur in the study area.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to lhis species as
a result of construction of the drill sites.

S cle ro ca ctu s w etla ndicus Uinta Basin
hookless cactus

T Sclerocactus wetlandicus generally occurs on
cobblely, gravelly, or rocky surfaces on river
terrace deposits along the White and Green
Rivers of Utah..

S. g/aucus occurs on varying exposures, but is
more abundant on south facing exposures, and
on slopes to about 30 percent grade; it is most
abundant at the point where terrace deposits
break from level tops to steeper side slopes.

Plant communities and species associated
with this species are bud sage, shadscale,
black sagebrush and horsebrush.

These plant communities nor habitats
associate with them occur in the study areas,
therefore, there should be no impacts to this
species as a resull of construction of the drill
sites.

Xyrauchen texanus Razorback sucker E This species prefers slow backwater habitats
and impoundments in the Colorado River
system. Utah Division of Wildlife Resources
distribution maps of this species for Carbon
County shows to occur near the Green River in
extreme eastern portion of the county.

These rivers do not occur in the study areas.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction of the drill sites.
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Table 28: Federally listed threatened, endangered & candidate species in Carbon County, Utah and

notes regarding potential impacts to them as a result of the proposed drill sites.

NOTE:This listwas compiled using known species occurrences and species observations from the Utah Natural Heritage

Program's Biodiversity Tracking and Conservation System iBIOTICS). This list includes both current and historic records.

* Status
C = Candidate
E = Endangered
T = Threatened
Ex = Extirpated

Last on November 9,201

C entrocercus urophasianus G reater
sage-grouse

C Greater sage-grouse inhabit sagebrush zone in
Utah's mountain valleys and foothills. No leks
are known to be located at the proposed drill
sites, but the area has been mapped as winter
and brooding habitat by DWR.

lf present, there should be no impact to
population numbers of this species as a result
of construction of the drill sites.

Canus lupus G ray Wolf E Although once common in Utah, the gray wolf
was extirpated (exterminated) from the state by
early settlers. Although they have been
reintroduced in adjacent states, and may move
into the state. reintroduction to Utah has been
planned to-date.

The gray wolf can live in many habitats, but
there will be no impacts to this species as a
result of construction and operation of
construclion of the drill sites.
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Discussion

Objectives and gools for quontitotively sompling the vegetotion in areos where

the existing plont communities hove been proposed for disturbonce by drilling

cctivities ore bosicolly twofold. First, sampling results provide doto cbout the

community type ond cunent conditions prior to ony disturbcnce. Next, bosed

on these dotosets, biologists moy suggest revegetotion success stondords to be

used of the time of finol reclomotion. Success stondords con be formuloted by

comporing the doto of the proposed ,Cisturbed oreos with doto of reference

oreos {reference orecrs ore similor plont communities thot ore to remoin

undisturbed for the life of the drill pad) or by proposing other stondords pre-

determined to be oppropriote following finol revegetation (colled "pre-set

sto ndords" ) .

Severol reference oreos hove been chosen previously to represent future

revegetotion success stcndords of explorotion ond de-gos sites thct were

studied eorlier (see Toble 2). The existing reference oreos were reviewed os

condidotes to also represent success stondords for the drill sites included in this

report. Some of the oreos in this study thot were proposed for disturbonce by

.de-gos or explorotion drill sites were in notive, undisturbed plont communities.

However, other drill sites hod been disturbed previously by unrelated octivities

such cs rood building ond logging operotions. Stote 645 regulations require

londs previously disturbed "ond fhot ore remined by or otherwise redisturbed by

coo/ mining ond reclsmotion operotions, of o minimum, the vegetofive cover

wi// be not /ess fhon fhe ground cover fhot exisfed before redisturbonce and will

be odequofe to contro/ erosion". A discussion regording these sites ond

suggestions for revegetotion success stondords for them have been provided

below.
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Revegetation Success Standards, EXP-O 1

As,Cescribed in the RESULTS section, EXP-01 hos had o vorying degree of

previous disturbonce. With the exception of togging the lorge frees, one oreo

within the drill site wos relotively undisturbed. whereos onother oreo of the pod

hod severe disturbonce to it coused by rood construcfion octivities. Sompling

wcs conducted in both of these orecs; the doto were then "lumped" ond the

meon cover vclues ore shown in Toble 5. The meon understory cover wos

estimoted of 42.25%. ln the row dotoset (notincluded), if one seporotes the

minor disturbed from the severely disturbed portions of the drill pod, the

understory cover volues were: 47 .67% (minor disturbe d);26.00% {severely

disturbed). With this in mind, ond becouse overstory coverwitl ploy o minor roll

in the dotc following the responsibility period of the mine operotor after finol

revegetotion, o foir ond just cover stondard thot could be used of the time of

final reclomotion could be the current overoge understory cover volue of oll the

dcto combined, or 42.25% (Toble 5).

Similcrly, woody species density volues grectly differed between the minor

disturbe,C ond the severely disturbed portions of the drill site. The meon totol

woody species density of oll oreos lumped together wos 
.|,460 plonts per ocre

(from Tobte 6). Summed seporotely using the row dota, the meon density totols

were: S,Z7S {minor,Cisturbed oreos only} ond 461 (severely disturbed oreos only).

Therefore, o figure close to the overoge of cll plots seems more prudent to be

used for o finol revegetqtion success stondord, or 1,500 plonts per ocre.

It is therefore recommended thot the following pre-determined or preset

stondords for revegetotion success stondords of the site be mo,Ce. This should

provide foir ond just stondords for this previously disturbed site ond olso ensure

thct it is left in better condition ond more diverse thon it wos prior to the

proposed new disturbonce.
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Revegetation Success Standards, EXP-02

EXp-02 wos onother site thot hcs been cltered by previous octivities. lt wos

obvious inot logging operotions hove occurred here chonging the site from o

ponderosc pine stcnd to one where grosses were more dominote (refer to

Tobles 7 and B). Accordingly, the pre-set revegetotion success stondards

proposed ore close to the current conditions of the site ond ore shown below.

Total Living Cover: 39.00% [from Table 8-A, the current total living cover

(overstory + understory) valuel' Also, the final total living

cover must be dominated by desirable, native, non-

weedy plant species).

Total Living Cover:

Woody Species DensitY:

Diversity:

Woody Species DensitY:

Diversity:

42.25o/o (from Table 5, the current understory cover

value). Also, the final total living cover must be

dominated by desirable, native, non-weedy plant species.

1 ,500 individuals per acre (from Table 6, the rounded up

cu rrent density value).

None (but living cover must be dominated by desirable,

native, non-weedy plant sPecies).

400 individuals per acre (from Table 9, the rounded up

cu rrent density value),

None (but living cover must be dominated by desirable,

native, non-weedy Plant sPecies).

Revegetation Success Standa{ds, EXP-03

EXP-03 wos o notive, undisturbed Scgebrush/Gross/Serviceberry plont

community. The porometers of the existing Mtn. Brush/Sogebrush/ Snowberry

Reference Areo were compored to represent future revegetotion success

stondords. When the understory living cover of the reference oreo wcs
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compored stotisticolly to the totol living cover of the proposed ,Cisturbed drill site

{no overstory wos present in the somples}, the differences were non-significont

{Figure I -C).

Similorly when the totol woody species density of the reference oreo wos

compored with thot of EXP-03, the differences were ogoin non-significcnt

stctisticolly (Figure 2-C).

NOTE: Like so mony oreos in the western U.S. thot hove been heovily grozed

over the yeors, woody species begin to displcce the herboceous grosses cnd
forbs becouse they ore often more sought out than the woody plonts. Although

there wos no significont difference in the woody species density between the

reference oreo ond the proposed disturbed oreo, and the reference oreo's

density volue moy be on oppropriote revegetotion success stondord, it is this

outhor's opinion thot fewer woody species moy be more oppropriote for o

revegetation stondord. Fewer woody species would probobly give rise to more

herboceous plont cover and could provide greoter foroge diversity for domestic

livestock ond wildlife species. lf is lherefore recommended here thot o lower

woody species density volue thon the reference oreo be used cs the final

revegetotion success ston'Cord, or 2,500 individuols. This stondcrd, like oll other
proposed stondords, is subject to opprovol, by regulotory ogency biologlsts.

The following revegetotion success stondords ore therefore recommended.

Total Living Cover:

Woody Species Density:

Diversity:

The understory cover value of Mtn. Brush/Sagebrush/

Snowberry Reference Area at the time of final

reclam ation.

A total density of 2,500 plants per acre (see NOTE

above).

The value of Mtn. Brush/Sagebrush/Snowberry

Reference Area at the time of final reclamation.
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Revegetation Success Standards, EXP-04

The drill site for EXP-04 hos been plonned in on oreo thot supported a notive,

undisturbed Sogebrush/Gross/Serviceberry plont community. Consequently, the

some reference oreo mentioned obove for EXP-03, the Mtn. Brush/Scgebrush/

Snowberry Reference Areo, wos compored to be use,C for future revegetation

success stondords. However, becouse the totol living cover wos greoter thon

the obove site, even though no overstory wos found in the qucdrots, the totol

living cover (understory + overstory) of the reference oreo wos used for

comporison. Figure l-D shows the resulis from the stotisticol comporison for the

totol living cover of eoch oreo. Results here suggested no significont difference

between fhe cover the 1'wo oreos.

When the totol woody species density of the two oreos - the reference oreo

ond the oreo proposed for disturbonce ct the drill site - were compored, fhe

differences were olso non-significant stotisticolly {Figure 2-D).

The following revegetotion success stondords ore therefore recommended.

Total Living Cover:

Woody Species Density:

Diversity:

The total living cover (understorY + overstory) value of

Mtn. Brushisagebrush/ Snowberry Reference Area at the

time of final reclamation.

A total density of 2,500 plants per acre (see NOTE above

in EXP-03).

The value of Mtn, Brush/Sagebrush/Snowberry

Reference Area at the time of final reclamation.
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Reve8etation Success Standards' EXP-04 (Access Road)

Even though it wcs the some plont community os the drill site to which it leods,

becouse the occess rood to EXP-04 would entoil new disturbance ond covered

much more property thon the drill site itself, it wos sompled ond reported

seporately. Results suggested o difference in the totol living cover of the occess

rood ond drill site. Even though overstory wos present in the somple qucdrcts.

when one combines the overstory ond the understory cover of the occess rood,

the cover wos less thon the totol living cover of the drill pod. Beccuse of this

difference, ond becouse overstory ond understory cover were reported

seporotely for all oreos including the reference oreCI, it seemed more

oppropricte to use the understory volue of the reference oreo becouse it wos

closer to the CIccess rood's cover volue, In other words, if seemed to be o more

occurote representotion of the oreo proposed for disturbonce thus o better

stondard for finol revegetotion success. Thot soid, when the totol living cover

volue of the proposed disturbed occess rood {overstoy + understory) wos

compored to the living cover volue {understory only} of the reference oreo, the

differences were not significont stotisticolly (Figure I -E).

The totcl woody species densify of the occess rood wos then compored with

the reference oreo's density. The differences here were olso non-significont

(Figure 2-E).

The following revegetotion success stondords cre therefore recommended.

Total Living Cover:

Woody Species Density:

Diversity:

The understory cover value of Mountain Brushi

Sagebrush/Snowberry Reference Area at the time of

final reclamation.

A total density of 2,500 plants per acre (see NOTE above

in EXP-03).

The value of Mtn. Brush/Sagebrush/Snowberry

Reference Area at the time of final reclamation.
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Revegetation Success Standardp, G-32

Site G-32 wos on undisturbed, notive Sogebrush/Gross/Snowberry plant

community common to the oreo. Agoin, the Mtn. Brush/Sogebrush/Gross

Reference Areo oppeored to be the most oppropriote oreo to be used for finol

revegefation success stondords. Like similor oreos, the understory cover of the

reference CIreo, not the combined overstory cnd understory totol. seemed to be

the more oppropriote stondard to be cornpored with the totcl living cover of

the proposed disturbed G-32 site (the drill site hod no overstory present in the

somple quodrots). Therefore, when the totol living cover of G-32 wos stctisticolly

compored with the Mtn. Brush/Sogebrush/Gross Reference Areo, the differences

were non-significont (Figure I -F).

Next. the totcl woody species density of G-32 wos compored with the reference

oreo's density. The differences here, however, were significont {Figure 2-E}; the

proposed disturbed oreo hod significontly more woody species thon the

proposed disturbed drill site.

The following revegetotion success stondords ore therefore recommende,C.

Total Living Cover:

Woody Species Density:

Diversity:

The understory cover value of Mountain Brush/

Sagebrush/Snowberry Reference Area at the time of

final reclamation.

A total density of 2,500 plants per acre (see NOTE above

in EXP-03).

The value of Mtn. Brush/Sagebrush/Snowberry

Reference Area at the time of final reclamation.
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Reveqetation Success Standards' G-34

As described in the RESULTS section obove, G-34 wos on Aspen/Douglos Fir forest

thct hos been severely disturbed by previous logging octivities. Consequently,

pre-set stondcrds for revegetotion success have been proposed below.

Total Living Cover: 49.75o/o (from Table 23-A, the current understory living

cover value). Also, the final total living cover must be

dominated by desirable, native, non-weedy plant species-

Woody Species DensitY:

Diversity:

2,100 individuals per acre (from Table 24 the rounded

current density value).

None (but living cover must be dominated by desirable,

native, non-weedy Plant sPecies).
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Figure 1. A statistical comparison (Student's htests;tr0,05) of the total living

cover between the proposed disturbed drill sites and their recommended

revegetation success standards,

xsntdfSL
A. EXP-01
Preyiouslv Disturbed 42.25 15.61 20

Reference Area: 42.25 tpssl

t-test n/a nia nla

B. EXP-02
Previouslv Dis-turbed: 39.00 1,*o; 14.46 20
Reference Area: 39,00 tp's)

t-test nla nla n/a

c. ExP-03
Previouslv Disturbed: 57.50
Reference Area: (MB/S/S) 57,00 t,r

t-test

15.04
12.08

20
20

0.1 16 38 N.S.

D. EXP-04
Proposed Disturbed 62,75
Reference Area (MB/S/S): 64.50 (o*ut

t-test

4.87
19.49

20
20

0.393 38 N.S.

E. EXP-04 (Access Road)

Proposed Disturbed 58.751o*ul
Reference Area (MB/S/S): 57.00 tut

t-test

17.17
12.08

20
20

0.373 38 N.S.

F. G-32
Proposed Disturbed
Reference Area: (MB/S/S)

t-test

50.00 13.78
57.00 r,r 12.08

20
20

1.708 38 N.S.

G. G-34
Previouslv Disturbed: 49.75 tur 14.01 20

Reference Area: 50.00 tpsst

htest nla n/a nla

R = mean

s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
n/a = not applicable
p = probability

SL= Signiflcance Level
N.S.=Non-Significant
S/S/G = Sagebrush/Snowberry/Grass
MB/S/S = Mtn. Brush/Sagebrush/Snowberry
u = understory
o = overstory
pss= pre-set standards (see DISCUSSIoN

section )

47



I

t

Figure 2. A statistical comparison (Student's t-tests;tr0,05) of the woody
species density between the proposed disturbed drill sites and their
recom m ended revegetation success standards.

x sn t df SL

A. EXP-01
Proposed Disturbed
Reference Area:

1460.34 2873.31 20
1500.00 tpssl

t-test n/a n/a nla

B. EXP-02
Previously Disturbed:
Reference Area:

367.04 226.81 20
400.00 tpsst

t-test n/a n/a nla

c. ExP-03
Freviously Disturbed: 5617.20 1904.01

5136.52 2140.90
2500.00 tpssl

20
2AReference Area: (MB/S/S)

t-test 0.750 38 N.S.

D. EXP-04
Proposed Disturbed 4633.87 2444.10 20

20Reference Area: (MB/S/S) 5136.52 2140.90
2500.00 rpssl

t-test 0.692 38 N.S.

E. EXP-04 (Access Road)
Proposed Disturbed 4615.83 1838.22 20

20Reference Area: (MB/S/S) 5136.52 2140.90
2500.00 tpsst

t-test 0.825 38 N.S.

F. G-32
Propose-{ Pjsturbed
Reference Area: (MB/S/S)

t-test

6911.38 2840.36
5136.52 2140.90
2500.00 tps=)

20
20

2,232 30 p<.05

G. G-34
Previouslv Disturbed: 2122.62 1357.33 20
Reference Area: 2000.00 tpsst

t-test nla n/a nla

X = mean
s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
n/a = not applicable
p = probability

SL= Signillcance Level
N.S.=Non-Significant
MB/S/S = Mhr. Brush/Sagebrush/Snowbeny
u = understory
o = overstory
tEs= pre-set standards (see DlscussloN
section)

t
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Summory & Conclusions

plont communities thot existed on severol sites proposed for new disturbqnce by

explorotion ond de-gos drilling hove been studied for this report. The proposed

drill sites were quontitotively sompled during ihe growing seoson of 2010 to

provide boseline doto ond other informction. Next, oppropriote reference oreos

were chosen to be used as finol revegetotion success stcndords for those notive

plont communities proposed for disturbonce thot hove hod no previous

disturbonce to them. For those oreos where new disturbonce hos been

plonned, but thot hod been disturbed previously by other octivities. "pre-set" or

predetermined revegetotion success stondords were recommended.

Sensitive species surveys were conducted of eoch proposed dritl pod ond

occess roods (where oppropriote). No threotene,C, endongered or condidote

species, plont or onimol, were observed of the sites. However, the generol oreo

hos been mopped os brooding ond winter hobitat for greoter-soge grouse, o

federolly listed condidote species. No impoct to the populotion of these birds, if

present, ctre expected by construction of the drill sites.
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Canyon Fuels

5or7 Reso u rce Assessrnenf

EXP-oL

EXP-o1

Exploration Site

Location: Easting

Northing
Zone
NAD

Township
Range

Section
Meridian

s39620
4393622
L2

1983

13 South
12 East

L4

Salt Lake

Elevation:

USGS Quad: Pine Canyon, Utah

7,350 feet

General Site Description
EXP-01 is a small site (approximately 0.26 plane acres) located on a very steep (60 percent)
northwest facing (300") canyon sideslope in a fork of Dugout Canyon. lt is 0.82 miles from the
Dugout mine office. The site is approximately 145 feet from southwest to northeast and 80 feet
from the outside edge of the road to the upslope boundary. The existing road encompasses
about one-third of the proposed location. A very steep cutbank (25 to 35 feet high) separates
the road from the undisturbed native vegetation and soils, photo L.

Geologic materials at this location are identified as Castlegate sandstone formation on the
geology map (Weiss et. al. 2003).

Precipitation at EXP-01. ranges from 16 to 20 inches annually according to general precipitation
records (Daly and Taylor, 1998). Local site vegetation indicates that the effective annual
precipitation range on this northwest facing slope is likely 20 to 24 inches.

NRCS Soil Map Unit
NRCS soil map unit 62: Midfork family-Comodore complex. Slopes are 50 to 70 percent

Midfork family soifs (loamy-skeletal, mixed, superactive Typic Haplocryolls) have a dark surface
(mollic) and greater than 35 percent rock fragments. Comodore soils (loamy-skeletal, mixed,
superactive frigid Aridic Lithic Haplustolls) are shallow to sandstone (NRCS, 20L0).

The EXP-01 soil description collected from the roadcut was correlated to Elwood family (Loamy-

skefetal, mixed, superactive Typic Argicryolls), photos7,8, and 9. The soil identified at EXP-01 is

Page 1 of 15



Canyon Fuels
5or/ Reso urce Assessment

EXP-0L

similar to Midfork family soils, but EXP-OI soils have an accumulation of clay (argillic) at 46 cm
below the surface. The clay increase is 9 percentage points between the AB and Bt horizons.

The soil profile description and sampling were done according to NRCS standards
(Schoenberger et. al., 2002).

lab Analysis
Samples of the mineral soil horizons in EXP-01. were submitted for laboratory analysis. No
unsuitable parameters (Utah DOGM,2005) were identified. The resultsof these analyses are in
the appendix.

Topsoil Resource
The existing topsoil resource in the undisturbed native soils is thick at the EXP-01 description
location. The Oi, Oe, A, and AB horizons have a combined thickness of 46 cm at the description
location. The underlying BtL horizon has 35 percent clay and the Bt2 has 33 percent. Mottles in
the Bt2 indicate that water may be perching in the clay.

The estimated average topsoil salvage depth for the EXP-01 location is 45 cm (18 inches) when
the organic surface (10 cm) is included.

Salvageable topsoil materials were not observed in the existing road portion of the location.

Vegetation
The following plant species were observed on the undisturbed native slope. The vegetation
report written by Mt. Nebo Scientific contains a more detailed quantitative description of the
site vegetation.

Aspen

Rocky Mountain maple
Bigtooth maple
Douglas fir

currant
wild rose

Oregon grape
Mountain snowberry

The existing cutslope is mostly barren.

Reclamation
The potential for successful revegetation of the EXP-01 area is good, if topsoil materials are
salvaged prior to disturbance. The replaced topsoil will need to be protected from erosion on
the very steep slope until vegetation has become established.
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Canyon Fuels
Dugout Mine

EXP-1-11
December 23. 2O1O

Legend

A Soil Pedon Locations 2010

Site Locations 2010
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Soi/ Reso urce Assessment

EXP-07

Soil Profile Description
Pedon lD: EXP-01

Description Date t I / La/ZOLO

Describer: Robert Long

Soil Name As Described/Sampled: Elwood

Classification : Loa my-skeleta l, m ixed, su peractive Typ ic Argicryol ls

Pedon Type: Within range of series

Lat/Long: 39"4L'29" north, L10"32'L7" west

UTM: 539620.86E, 4393621.45N -- Datum NAD83, Zone 12

Legal Description: Section 14, Township 12 East, Range 13 South of the Salt Lake Meridian

Landscape: mountain range

Landform: canyon

Geomorphic Component: Center third of mountain flank

Profile Position: Backslope

Slope: 60 percent

Elevation: 2248 meters t7375.3 feet)

Aspect: 300"

Shape; up/down: Linear; across: Linear

Complexity: Simple

Flooding: None

Ponding: None

Drainage: Somewhat poorly drained

Runoff: Medium

Permeability: Slow

Erosion: None - deposition

Primary Earth Cover: Tree cover; Secondary Earth Cover: Other shrub cover

Existing Vegetation: ACGL - Rocky Mountain maple (Acer glabrum); PSME - Douglas-fir
(Pseudotsuga menziesiil; MARE1,L - Oregongrape (Mahonia repens); SYMPH - snowberry
(Symphoricarpos); POTR5 - quaking aspen (Populus tremuloides); ROWO - Woods' rose (Rosa

woodsiil; RIBES - currant (Ribes)

Parent Materials: colluvium
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EXP-01

Particle Size Control Section: 46 to 96 centimeters {18.1to 37.8 inches)

Diagnostic Features: Mollic epipedon: 10 to 46 centimeters (3.9 to 18.1 inches) and Argillic
horizon: 46 to 150 centimeters (18.1to 59.1 inches)

Slope

60

percent

F-F[;*;ffii-
F-t'n 

_-

l(7375.3

!nr

tr*
I 

Free

i Davs

Upslope

Length

ttt!
tiIitl

r-_-|-ttili l+.4'c i Ii300'| -l 
ii l(40'Fl i ittt;

illf

Oi --- 0 to 4 centimeters (0 to 1.6 inches); Partially decomposed leaves and needles; clear

smooth boundary.

Oe --- 4 to L0 centimeters (1.6 to 3.9 inches); Decomposed organic matter; abrupt smooth
boundary.

Al --- 1"0 to 26 centimeters (3.9 to IO.2 inches); dark brown (10YR 3/3) moist, cobbly loam;

brown (10YR 5/3) dry; 44 percent sand; 34 percent silt; 22 percent clay; structure; very
friable, hard, slightly sticky, slightly plastic; common coarse roots throughout, common

medium roots throughout, common fine roots throughout and many very fine roots
throughou$ common very fine tubular pores; 5 percent nonflat subangular 250 to 600
millimeters (10 to 74 inches) calcareous sandstone fragments, 10 percent nonflat
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and

10 percent nonflat subangular 2 to 76 millimeters (0.1to 3 inches) calcareous sandstone

fragments; electrical conductivity of 0.46 mmhos/cm by EC meter, saturated paste;

sodium absorption ratio of 0.16; noneffervescent by HCl, 1 normal; neutral, pH 7.2, pH

meter, saturated paste; clear smooth boundary.

AB --- 26 to 46 centimeters (10.2 to L8.L inches); very dark grayish brown (10YR 3/2lrmoist, very

stony loam; dark grayish brown (10YR 4/21 drV; 37 percent sand; 37 percent silt; 26

percent clay; moderate medium subangular blocky structure; friable, hard, slightly
sticky, slightly plastic; common coarse roots throughout, common medium roots
throughout, common fine roots throughout and common very fine roots throughout;
common very fine tubular pores; 15 percent nonflat subangular 250 to 600 millimeters
(10 to 24 inches) calcareous sandstone fragments, L5 percent nonflat subangular 76 to
250 millimeters (3 to 10 inches) calcareous sandstone fragments and 10 percent nonflat

Drainage

Class

Slope

Length
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subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous sandstone fragments;
electrical conductivity of O.24 mmhos/cm by EC meter, saturated paste; sodium

absorption ratio of 0.L5; noneffervescent by HCl, L normal; neutral, pH 5.9, pH meter,
saturated paste; clear wavy boundary.

Btl --- 46 to 90 centimeters (18.1to 35.4 inches); brown (10YR 5/3) moist, very stony clay loam;
pale brown (10YR 6/3) dry; 29 percent sand; 36 percent silt; 35 percent clay; moderate
medium subangular blocky structure; friable, very hard, moderately sticky, moderately
plastic; common coarse roots throughout, common medium roots throughout, common
fine roots throughout and common very fine roots throughout; common very fine
tubular pores; 5 percent (few) clay films between sand grains and 15 percent (few) clay
films on all faces of peds; 20 percent nonflat subangular 250 to 600 millimeters (10 to 24

inches) calcareous sandstone fragments, L5 percent nonflat subangular 76 to 250

millimeters (3 to 1,0 inches) calcareous sandstone fragments and L0 percent nonflat

subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous sandstone fragments;
electrical conductivity of 0.25 mmhos/cm by EC meter, saturated paste; sodium

absorption ratio of O.27; noneffervescent by HCl, 1 normal; neutral, pH 6.8, pH meter,
saturated paste; clear wavy boundary; Field Measured Properties: CaCO3 7 Percent.

Bt2 --- 90 to 150 centimeters (35.4 to 59.1, inches); grayish brown (10YR 5/21 moist, very stony

clay loam; light brownish gray (10YR 612l dry; 25 percent sand; 42 percent silu 33

percent clay; 4 percent fine distinct spherical yellow (10YR 7/61 mottles; moderate
medium prismatic parting to strong medium subangular blocky structure; firm, very
hard, moderately sticky, moderately plastic; common medium roots throughout,
common fine roots throughout and common very fine roots throughouU common very
fine tubular pores; 25 percent (common) clay films between sand grains and 45 percent
(common) clay films on all faces of peds; 20 percent nonflat subangular 250 to 600

millimeters (10 to 24 inches) calcareous sandstone fragments, 20 percent nonflat
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and

L0 percent nonflat subangular 2 to 76 millimeters (0.L to 3 inches) calcareous sandstone

fragments; electrical conductivity of 0.24 mmhos/cm by EC meter, saturated paste;

sodium absorption ratio of 0.29; noneffervescent by HCl, L normal; neutral, pH 6.8, pH

meter, saturated paste;; Field Measured Properties: CaCO3 5 Percent.
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Soil Resou rce Assessment

EXP-0L

EXP-01 soil profile box:

Oi, 0 to 4 cm (0 to 1.5 inches);

Oe, 4 to 10 cm (1.6 to 3.9

inches);

A, 1-0 to 26 cm (3.9 to 7O.2

inches);

AB, 26 to 45 cm

inches);

(1-0.2 to 18.1

BtL, 46 to 90 cm (18.1 to 35.4

inches);

Btz, 90 to 150 (35.4 to 59. L

inches).

Soil Profile Box Sample EXP-01
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Soil Resource Assessment

EXP-01

Site Photos

Photo 1. Looking northeast up Dugout Canyon road from center of site. The existing road encompasses
approximately one-third of the total width of the EXP-O1- location.
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Photo 2. Looking southwest down Dugout Canyon road. ATV is parked near north edge of site.
Soil profile was described just outside left edge of photo.
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Soil Resource Assessment

EXP-01

Photo 3. Looking north in area above road. Dominant vegetation is aspen, Rocky Mountain
maple, Douglas fir, currant, wild rose, and mountain snowberry.
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EXP.O1.

Photo 4. Looking east in area above road.
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Photo 5. Looking south in area above road. Dominant vegetation is aspen, Rocky Mountain
maple, Douglas fir, currant, wild rose, and mountain snowberry.
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Photo 6. Looking southwest across road from above road.
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Photo 7. Soil profile at
Setting is on a

EXP-01 was described in an existing road cut near north edge of location.
very steep {60 percent) northwest facing canyon sideslope,
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EXP.2

Exploration Site

Location: Easting
Northing
Zone

NAD

Township
Range

Section
Meridian

539408
43940s7
T2

1.983

13 South
L2 East

L4

Salt Lake

USGS Quad: Pine Canyon, Utah

Elevation: 8,080 feet

General Site Description
The EXP-2 site is located near the point of a narrow ridge overlooking Dugout Canyon, photo 4.

It is located approximately L mile north northeast of the Dugout Canyon mine office. The

combined area including the extended road portion is approximately 1.2 plane acres. lt is about

460 feet north to south and 160 feet at the widest east west point, photo 2.

This site is situated on a series of structural benches over sandstone and limestone, photo 1.

These materials are identified as Price River formation on the geology map (Weiss et. al. 2003).

Sandstone outcrops were observed at various locations within the site, photo 5.

Access to EXP-2 is along an eroding roadway cut into a steep canyon sideslope that enters the

site from the northwest, photo 7.

Precipitation at EXP-2 ranges from 16 to 20 inches (Daly and Taylor, 1998).

Timber harvesting has taken place at this location in the past (see photos).

NRCS Soil Map Unit
NRCS soil map unit 88: Rabbitex family - Datino variant complex, 15 to 50 percent slopes

Rabbitex family soils (fine-loamy, mixed, superactive, frigid Aridic Calciustolls) have a dark

surface (mollic), are very deep to bedrock, and have an accumulation of calcium carbonate at

L5 to 43 inches. Datino variant (loamy-skeletal, mixed, Typic Haplustolls) have a dark surface

(mollic), are very deep and have greater than 35 percent rock fragments. Midfork, Comodore,
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and Trag soils are listed as inclusions. This map unit fits the very steep adjacent sideslopes, but

not the actual EXP-2 site (NRCS 2008).

Soils observed on the EXP-2 location are shallow to either sandstone or limestone. Modo

{loamy-skeletal, mixed, superactive, frigid Lithic Haplustepts) soils typify the shallow soils found

on the EXp-2 location. Soil descriptions EXP-2 and EXP-Z Road typify the Modo soils identified at

this location. Depth to sandstone or limestone ranges from a few cm up to 50 cm (20 inches).

Soils at the EXp-2 location have calcium carbonate concentrations that are fair (15 to 30

percent to poor (greater than 30 percent) based on field tests (Utah DOGM 2005)' These

calcium carbonate levels correspond to the strongly to violently calcareous field observations.

Soil profile descriptions and sampling were done according to NRCS standards (Schoenberger

et. al., 2002).

lab Analysis
Samples of the mineral soil horizons in EXP-2 and EXP-2 Road were submitted for laboratory

analysis. No unsuitable parameters (Utah DOGM 2005) were identified. The results of these

analyses are in the aPPendix.

Topsoil Resource

The topsoil resource is of limited extent at the EXP-2 location due to the shallow soils and rock

outcrop. lt is recommended that all soil material above the sandstone and limestone be

salvaged for use as topsoil during reclamation. The depth to sandstone was 27 cm (L0 inches) in

the EXp-2 description profile and 44 cm (17 inches) to limestone in the EXP-2 Road profile.

Areas with excessive amounts of lime near the existing road may be less desirable for use as

topsoil and should be evaluated for suitability during construction.

Vegetation
The following plant species were observed on the native

written by Mt. Nebo Scientific contains a more detailed

vegetation.

slope ridge. The vegetation report
quantitative description of the site

Canada thistleUtah serviceberry
Birchleaf mountain mahoganY

Ponderosa pine

Utah juniper

Salina wild rye

bluegrass
Indian ricegrass
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Reclamation

The potential for successful revegetation of the EXP-2 area is good, if topsoil materials are

salvaged prior to disturbance. The topsoil is of limited extent and will need to be protected

from erosion on the ridge until vegetation has become established.
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Soil Profile Descriptions
Pedon lD: EXP-2

Description Date z 9/L5/2OLO
Describer: Robert Long

Soil Name As Described/Sampled: Modo - skeletal disturbed taxadjunct
Classification: Loamy-skeletal, mixed, superactive, frigid Lithic Haplustepts
Pedon Type: Taxadjunct to the series
Pedon Purpose: Full pedon description

Lat/Long : 39" 4L' 44" north, LL0"32' 25" west
UTM: 539409E, 4394056.03N -- Datum NAD83, Zone 12

Legal Description: Section 14, Township tZ East, Range L3 South of the Salt Lake Meridian

Landscape: mountain range
Landform: structural bench
Geomorphic Component: Center third of mountainflank
Profile Pos: Summit
Slope:3 percent
Elevation: 2463 meters (8080,7 feet)
Aspect: 170"

Shape: up/down: Convex; across: Convex
Complexity: Complex

Flooding: None
Ponding: None
Drainage: Well drained
Runoff: Low
Permeabi lity: Moderate
Erosion: None

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Other shrub cover
Existing Vegetation: LESAS - Salina wildrye (Leymus salinus ssp. salinus); AMUT - Utah
serviceberry (Amelanchier utahensis); CEMOG - birchleaf mountain mahogany (Cercocsrpus

montanus vsr. glaberl; PIPO - ponderosa pine (Pinus ponderosa); JUOS - Utah juniper (luniperus
osteospermal; CIRSI - thistle (Cirsiuml
Parent Materials: residuum
Particle Size Control Section: 6 to 77 centimeters (2.4 to L0.6 inches)
Diagnostic Features: Lithic contact:27 centimeters (10.6 inches) (Restrictive layer)
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--[ ,"ilil'slope 
iElevatir i I

3

percent

i 2463 I

t70"
s08

millimeters

i (20 inches)

Oi --- 0 to 6 centimeters (0 to 2.4 inches); Partially decomposed needles and cones.

Bw --- 5 to 27 centimeters (2.4 to 10.6 inches); very pale brown (10YR 7l4l dry, very gravelly
loam; yellowish brown (10YR 5/41 moist; 42 percent sand; 36 percent silt; 22 percent
clay; weak medium subangular blocky structure; friable, slightly hard, slightly sticky,
slightly plastic; common medium roots throughout, common fine roots throughout and
common very fine roots throughout; common very fine tubular pores finely
disseminated carbonates throughout and 3 percent (common) fine carbonate
concretions on bottom of rock fragments; L0 percent nonflat subangular 250 to 600
millimeters (10 to 24 inches) calcareous sandstone fragments, 5 percent nonflat
subangular 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and
25 percent nonflat subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous sandstone
fragments; electrical conductivity of O.74 mmhos/cm by EC meter, saturated paste;
sodium absorption ratio of 0.08; strongly effervescent by HCl, 1 normal; slightly alkaline,
pH 7.5, pH meter, saturated paste; abrupt smooth boundary; Field Measured
Propenies: CaCO3 33 Percent.

R --- 27 centimeters (10.6 inchesh Fractured Sandstone.

meters
(8080.7

feet)

5.2'C
(41" Fl
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Pedon lD: EXP-2 Road

Description Date t 9/29/2OLO
Describer: Robert Long

Soil Name As Described/Sampled: Modo - disturbed
Classification: Loamy, mixed, superactive, frigid Lithic Haplustepts
Pedon Type: Outside range of series

Pedon Purpose: Full pedon description

tat/tong: 39"41'46" north, L10"32' 25' west
UTM: 539416.73E,4394L4L 2N -- Datum NAD83, Zone L2

Legal Description: Section L4, Township L2 East, Range 13 South of the Salt Lake Meridian

Landscape: mountain range

Landform: structu ra I bench
Geomorphic Component: Center third of mountain flank
Profile Pos: Summit
Slope: 5 percent
Elevation: 2454 meters (8051.2 feetl
Aspect: L80"

Shape: up/down: Concave; aross: Convex

Complexity: Complex

Flooding: None
Ponding: None
Drainage: Well drained
Runoff: Low
Permeability: M ode rate
Erosion:Class2-water

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Other tree cover
Existing Vegetation: ARTRWB - Wyoming big sagebrush (Artemisia tridentata ssp.

wyomingensis); PIED - twoneedle pinyon (Pinus edulisl
Parent Materials: residuum
Particle Size Control Section: 25 to 44 centimeters (9.8 to L7.3 inches)

Diagnostic Features: Lithic contact 44 centimeters (L7.3 inches)
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! Slope
Slope Elevation

f- z4s4 
- - i--* --

fr"rtr
I Free

! Days

Drainage
Class Length

Upslope
Length

i5 I meters
percent I (8051.2

I feet)

180" il;r
it+r' 

rt 
I

Oi --- 0 to 2 centimeters (0 to 0.8 inches); Decomposing plant material (leaves and needles).

A --- 2to L7 centimeters (0.8 to 6.7 inches); pale brown (10YR 6/3) dry, gravelly loam; yellowish
brown (L0YR 5l4l moist;39 percent sand;41 percent silt; 20 percent clay; weak medium
subangular blocky structure; very friable, slightly hard, slightly sticky, nonplastic;
common fine roots throughout and many very fine roots throughout; common very fine
interstitial pores finely disseminated carbonates and 12 percent (common) fine masses

of carbonate on faces of peds; 20 percent nonflat subangular 2 to 76 millimeters (0.1 to
3 inches) calcareous sandstone fragments; electrical conductivity of 0.49 mmhos/cm by
EC meter, saturated paste; sodium absorption ratio of 0.07; strongly effervescent by

HCl, L normal; slightly alkaline, pH 7.7, pH meter, saturated paste; clear smooth
boundary; Field Measured Properties: CaCO3 27 Percent.

Bk --- 17 to 44 centimeters (6.7 to L7.3 inches); very pale brown (10YR 7l3l dry, gravelly loam;
pale brown (10YR 6/31 moist; 35 percent sand; 45 percent sil! 20 percent clay;

moderate medium subangular blocky structure; very friable, slightly hard, slightly sticky,
nonplastic; common fine roots throughout and common very fine roots throughout;
common very fine interstitial pores finely disseminated carbonates and L0 percent
(common) fine carbonate concretions on bottom of rock fragments; 20 percent nonflat
subangular 2 to 76 millimeters (0.1 to 3 inches) calcareous sandstone fragments;
electrical conductivity of 0.47 mmhos/cm by EC meter, saturated paste; sodium
absorption ratio of 0.L3; violently effervescent by HCl, 1 normal; slightly alkaline, pH 7.8,
pH meter, saturated paste; abrupt smooth boundary; Field Measured Properties: CaCO3

35 Percent.

R --- 44 centimeters (17.3 inches).
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EXP-2 profile box:

Oi, 0 to 6 cm (0 to 10.6

inches) at top;

A, 6 to 27 cm (2.4to 10.6

inches);

R,27 cm (1-0.6 inches) on

bottom.

Page 8 of 2t



Canyon Fuels

Soil Resource Assessment

EXP-2

EXP-4-11 Road soil

profile:

Oi, 0 to 2 cm (0 to 0.8

inches) at top;

A,2to 17 cm (0.8 to
6.7 inches);

Bk, 17 to 44 cm (6.7 to

L7 .3 inches) on

bottom;

R, 44 cm ( 17 .3 inch es).
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Site Photos

Photo 1. Looking north from center of EXP-2 at sandstone outcrop on north edge of exploration
site. Modo soils are shallow to sandstone or limestone.
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Photo 2. Looking north across

exploration location,
feet.

EXP-2 from sandstone outcrop
east west portion of the site is

at south edge of
approximately 160

center of
The widest
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Photo 3. Looking east from center of EXP-2 across Dugout Canyon. Timber was previously

harvested in this area.
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Photo 4. Looking south across center of EXP-2 toward point at south end of ridge.
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Photo 5. Sandstone outcrop at south edge
geology map (Weiss et. al. 2003)
formation.

of EXP-2. Point of ridge is in the
identifies this area as being part

Canyon Fuels

Soil Resource Assessment

EXP.2

near distance. The

of the Price River
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Photo 6. Looking west
to sandstone
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across center of EXP-2. Modo soils dominate this area. They are shallow
in this portion of EXP-2,
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Photo 7. Looking northwest at southeast end of existing access road.

Page 1,6 of 2I



Canyon Fuels

Soil Resource Assessment

EXP-2

Photo 8. Looking east across center of EXP-2 road extension area. Timber was previously
harvested in this area.
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Photo 9. Looking south across center of EXP-2 road extension area. Modo soils dominate this
area. They are shallow to limestone in this portion of EXp-2.
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Photo 10. Looking west across center of EXP-2 road extension area. Vegetation is sparse in this
a rea.
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Photo 11. Looking north
EXP-2 Road soil

from south
profile was

edge of EXP-2 road area at limestone structural bench.
described on top of the bench.
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EXP.3

Exploration Site

Location: Easting
Northing
Zone
NAD

Township
Range

Section
Meridian

539624
4394900
12N
L983

13 South
12 East

L1

Salt Lake

USGS Quad: Pine Canyon, Utah

Elevation: 8260 feet

General Site Description
The EXP-3 is a small site (approximately (0.66 plane acres) situated on the summit of a

mountain ridge between forks of Dugout Canyon. The site slopes to the northeast at 5 to 10
percent. An existing road traverses the site. The EXP-3 area is approximately 150 feet from west
to east at the widest point and 230 feet from southwest to northeast.

Parent materials in this area were identified as Flagstaff Limestone and North Horn formation
on the Price geology map (Weiss et. al. 2003). An outcrop of sandstone, approximately 60 feet
wide, is on the south edge of the site lying southeast to northwest.

Average annual precipitation is approximately 19 inches (Daly and Taylor, 1998).

NRCS Soil Map Unit
NRCS soil map unit 62: Midforkfamily-Comodore complex. Slopes are 50to 70 percent

Midfork family soils (loamy-skeletal, mixed, superactive Typic Haplocryolls) have a dark surface
(mollic) and greater than 35 percent rock fragments. Comodore soils (loamy-skeletal, mixed,
superactive frigid Aridic Lithic Haplustolls) are shallow to sandstone (NRCS, 2010).

The EXP-3 profile does not a have a dark surface (not mollic), has an accumulation of clay at I
cm (3 inches), and an accumulation of secondary carbonates (calcic) at 23 cm (9 inches). The
soil was classified as fine-loofily, mixed, superactive, frigid Calcic Haplustalf. There is no existing
soil series in this family. lt is a moist and moderately deep phase of the Mantlemine series (L2

to L6 inches of annual precipitation).
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The soil profile description and sampling were done according to NRCS standards
(Schoenberger et. al., 2002).

lab Analysis
Samples of the mineral soil horizons in EXP-3 were submitted for laboratory analysis. No
unsuitable parameters (Utah DOGM 2005) were identified. The results of these analyses are in
the appendix.

Topsoil Resource
The existing topsoil resource ranges from moderately deep to shallow to sandstone. Depth to
sandstone at the EXP-3 profile was 85 cm (33 inches). The A and Btk horizons have a combined
thickness of 23 cm (9 inches) at the profile description location. The calcium carbonate
concentrations range from 27 to 29 percent in the Bkl and Bk2 horizons (below 23 cm, 9.1
inches).

The estimated average topsoil salvage depth is 23 cm (9 inches) based on the EXP-3 profile
characteristics. The calcium carbonate concentrations observed below 23 cm (9 inches)
indicates that the subsoil is Fqir for reclamation (Utah DOGM 2005).

Vegetation
The following dominant plant
written by Mt. Nebo Scientific
vegetation.

species were observed at EXP-3 site. The vegetation report
contains a more detailed quantitative description of the site

big sagebrush

Utah serviceberry
mountain snowberry

Salina wildrye
Columbia needlegrass

Douglas fir (on edges of site)
bigtooth maple

Reclamation

The potential for successful revegetation of the EXP-3 area is good. Topsoil depths appear to be

adequate in most of the site for vegetation to become established. Existing trees and tall shrubs

on the east, south and west sides of the site will provide some protection against wind.
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Soil Profile Description
Pedon lD: EXP-3

Description Date t 9/LS/ZOLA
Descriher: Robert Long

Soil Name As Described/Sampled: Mantlemine moist (moderately deep) family
Classification: Fine-loamy, mixed, superactive, frigid Calcidic Haplustalfs
Pedon Type: Outside range of series
Pedon Purpose: Full pedon description

Lat/Longt 39"42' 1.0" north, LL0"32'L7" west
UTM: 539513.L8E, 4394881.69N -- Datum NAD83, Zone L2

Legal Description: Section 11, Township L2 East, Range 13 South of the Salt Lake Meridian

landscape: mou ntain range

Landform: ridge
Geomorphic Component: M ou ntaintop
Profile Position: Summit
Slope:8 percent
Ef evationz 7527 meters (8290.7 feet)
Aspect: 42"
Shape: up/down: Linear; across: Convex
Complexity: Simple

Flooding: None
Ponding: None
Drainage: Well drained
Runoff: Low
Permeabil ity: M oderately slow
Erosion: Class 1- Sheet erosion

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Other grass/herbaceous cover
Existing Vegetation: ARTRV - mountain big sagebrush (Artemisia tridentata ssp. vaseyanal;
AMUT - Utah serviceberry (Amelonchier utahensis); SYORO - mountain snowberry
(Symphoricarpos oreophilus var. oreophilus); LESAS - Salina wildrye (Leymus salinus ssp,
salinusl; ACNEg - Columbia needlegrass (Ach natherum nelsonii)
Parent Materials: residuum
Particle Size Control Section: 8 to 23 centimeters (3.1 to g.L inches)
Diagnostic Features: Mollic epipedon: 0 to 23 centimeters (0 to 9.1 inches), Argillic horizon: 8
to 23 centimeters (3.1to 9.1 inches) and Calcic horizon: 23 to 50 centimeters (9.1to 23.6
inches)
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Slope
I 
Frost-

I Free

I Days

F;-
I 

oavs FT
Drainage

Class

Upslope
Length

I
percent

A --- 0 to 8 centimeters (0 to 3.L inches); pale brown (10YR 6/31 dry, loam; brown (10YR 4/31

moist; 51 percent sand; 29 percent silt; 20 percent clay; moderate medium platy

structure; very friable, hard, slightly sticky, slightly plastic; common fine roots
throughout and many very fine roots throughoufi common very fine tubular pores;

electrical conductivity of 0.54 mmhos/cm by EC meter, saturated paste; sodium

absorption ratio of 0.05; slightly effervescent by HCl, 1 normal; slightly alkaline, pH 7.5,

pH meter, saturated paste; abrupt smooth boundary; Field Measured Properties: CaCO3

7 Percent.

Btk --- 8 to 23 centimeters (3.1 to 9.1 inchesh brown (10YR 5/3) dry, loam; brown (10YR 4/31

moisfi 41 percent sand; 35 percent silt; 24 percent clay; strong medium subangular

blocky structure; firm, very hard, slightly sticky, slightly plastic; common medium roots
throughout, common fine roots throughout and many very fine roots throughout;
common very fine tubular pores; 20 percent (few) clay films between sand grains and 40
percent (common) clay films on all faces of peds; electrical conductivity of O.44

mmhos/cm by EC meter, saturated paste; sodium absorption ratio of 0.07; strongly
effervescent by HCl, 1 normal; slightly alkaline, pH 7.7, pH meter, saturated paste; clear

smooth boundary; Field Measured Properties: CaCOS L2 Percent.

Bkl --- 23 to 60 centimeters (9.1 to 23.6 inches); very pale brown (10YR 8/3) dry, clay loam;

light yellowish brown (10YR 6/4l,moist; 28 percent sand; 44 percent silt; 28 percent clay;

moderate medium subangular blocky structure; friable, hard, moderately sticky, slightly
plastic; common medium roots throughout, common fine roots throughout and

common very fine roots throughout; common very fine tubular pores finely
disseminated carbonates and 15 percent (common) medium masses of carbonate on

faces of peds; electrical conductivity of 0.28 mmhos/cm by EC meter, saturated paste;

sodium absorption ratio of 0.07; violently effervescent by HCl, 1 normal; slightly
alkaline, pH 7.8, pH meter, saturated paste; clear smooth boundary; Field Measured
Properties: CaCO3 27 Percent.

BkZ --- 60 to 85 centimeters (23.6 to 33.5 inches); very pale brown (10YR illzldry, silt loam;
pale brown (L0YR 613l moist; 23 percent sand; 54 percent sil$ 23 percent clay; weak

medium subangular blocky sffucture; friable, hard, slightly sticky, slightly plastic;

common very fine roots throughout; common very fine tubular pores finely
disseminated carbonates and 20 percent (many) medium masses of carbonate on faces

il;il;FffiFTMAP
2527

meters
(82e0.7 ft)

I 5.2" C

i(+r" r)
I

Slope
Length
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of peds; electrical conductivity of 0.31 mmhos/cm by EC meter, saturated paste; sodium
absorption ratio of 0.12; violently effervescent by HCl, 1 normal; moderately alkaline, pH

7.9, pH meter, saturated paste; abrupt smooth boundary; Field Measured Properties:
CaCO3 29 Percent.

R --- 85 centimeters (33.5 inches); sandstone.

Page 6 of 13



Soil Profile Box EXP-3

Canyon Fuels

Soil Resource Assessment

EXP-J

EXP-3 Soil Profile box:

A, 0 to 8 cm (0 to 3.1

inches);

Btk, 8 to 23

9.L inches);

cm (3.1 to

Bkl, 23 to 60 cm (9.1 to

23.6 inches);

8k2,60 to 85 cm (23.6 to
33.5 inches);

R,85 cm (33.5 inches).
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Site Photos

Photo 1. Looking north across center of EXP-3 in area of mountain big sagebrush and Utah
serviceberry. Site slopes to the north at 5 to 10 percent.
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Photo 2. Looking east across center of EXP-3 in area

serviceberry, and Rocky mountain maple,

Canyon Fuels

Soil Resource Assessment

EXP-3

of mountain big sagebrush, Utah
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Photo 3. Looking south
snowberry are

the site.

across center of EXP-3.

the dominant shrubs.

Utah service berry, big
Young Douglas firs are

Canyon Fuels

Soil Reso urce Assessment

EXP-3

sagebrush, and mountain
present near the edges of
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Photo 4. Looking west across center of EXP-3.
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Photo 5. Sandstone outcrop near south edge

EXP-2 location. Soils are shallower in

Canyon Fuels

Soi I Re sou rce Assessmen t
EXP-3

of EXP-3. Existing road continues past this point to
the south portion of the site.
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EXP.4

Exploration Site

Location: Easting

Northing
Zone

NAD

Township
Range

Section
Meridian

538823
4394986
r.2 N

1983

13 South
L2 East

L1 and L4

Salt Lake

Elevation:

USGS Quad: Pine Canyon, Utah

8,250 to 8,330 feet

General Site Description
The EXp-4 location consists of an exploration drill site and an area that has been proposed for

construction of an access road.

The proposed exploration drill site is situated on a structural bench on northeast facing

mountain sideslope. lt is located in the upper northwestern portion of the Dugout Creek

drainage. The EXP-4 exploration drill location is approximately 0.93 plane acres.

The proposed access road traverses a northeast facing mountain sideslope, photos 8, 9, 1,0, and

11 . Field reconnaissance of the soil resource was conducted on an area 100 feet each side of a

staked centerline. The road evaluation area was approximately L,260 feet long (existing access

road to proposed EXP-4 exploration site and 5.9 plane acres.

parent material in the drill site and access road areas is limestone from the Flagstaff Limestone

and North Horn formation (Weiss et. al. 2003). Depth to limestone ranges from 12 to greater

than 150 cm (5 to greater than 60 inches).

precipitation at EXP-4 ranges from 18 to 20 inches (Daly and Taylor, 1998). The summit ridge

area at the west end of the proposed access road is more susceptible to the prevailing winds

and may lose some of its annual snowpack by the wind. The portions of the road and drill site

on northeast mountain sideslope show signs of increased effective moisture resulting from

snowbank accumulation in the concave areas immediately below the ridge.
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NRCS Soil Map Unit
The exploration drill site and lower portion of the proposed road are in NRCS soil map unit 97,

Rottulee family - Trag complex, 30 to 60 percent slopes. Rottulee family soils (fine-loamy,

mixed, superactive, frigid Entic Haplustolls) have a dark surface (mollic) and are moderately
deep (20 to 40 inches) to unweathered bedrock. Trag soils (fine-loamy, mixed, superactive,
frigid Typic Argiustolls) have a dark surface (mollic), have a zone of clay accumulation (argillic),

and are very deep.

The upper portion of the proposed access road crosses NRCS soil map unit 7 in the area near
the existing access road. NRCS soil map unit 7 is Beje - Trag complex, 3 to 30 percent slopes.

Beje soils {loamy, mixed, superactive, frigid Lithic Argiustolls} are shallow to bedrock, have a

dark surface (mollic), and have a zone of clay accumulation. Trag soils (fine-loamy, mixed,

superactive, frigid Typic Argiustolls) have a dark surface (mollic), a zone of clay accumulation
(argillic), and are very deep.

The soils identified at the EXP-4 exploration site are fine textured and do not have a mollic
epipedon. They are moderately deep which is similar to the depth of the Rottulee family soils.

Soils along the proposed accessed road range in depth from shallow (EXP-4Road 2) to very deep
(EXP-4 Road L). EXP-4 Road 1 is vey deep like Trag soils, but does not have a dark surface, The

lack of a dark surface may be the result of previous soil erosion. EXP-4 Road 2 has shallow
depth similar to Beje soils, but does not have a dark surface or a zone of clay accumulation. In

addition, EXP-4 and EXP-4 Road 1 soil profiles have distinct calcic horizons (calcium carbonate
accumulation).

Lab Analysis
Samples of the mineral soil horizons at EXP-4, EXP-4 Road L, and EXP-4 Road 2 were submitted
for laboratory analysis. Fine textured soils are the primary limiting feature of the EXP-4 soils

based on the laboratory analysis (Utah DOGM 2005). Clay percentages ranged from 26 to 54
percent at EXP-4. The surface of EXP-4 Road L location had clay percentages of 39 to 42 percent
in the upper 60 cm (24 inches). The results of these analyses are in the appendix.

Topsoil Resource
Topsoil depths vary widely over the length of the proposed EXP-4 project. Fine textured soils,

accumulation of secondary calcium carbonates, and soil depth are the primary topsoil limiting
features in the project area.

The fine soil textures are described in the lab analysis section of this report. Fine textured soils

have slower water infiltration rates. Soil erosion can be expected to increase when runoff
increases as infiltration rates decrease. Vehicle traction can also be a problem when fine
textured soils become wet.
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Calcium carbonate concentrations are: Fair at EXP-4; Good to 60 cm and Foir below 60 cm at
EXP-4 Road 1; and Poor throughout the EXP-4 Road 2 profile (Utah DOGM 2005). Subosil with
calcium carbonate concentrations from 15 to 30 percent should not be mixed with salvaged

topsoil. Soil in the shallow areas near EXP-4 Road 2 may be used for reclamation, but should not
be stockpiled with salvaged topsoil; because of the Poor calcium carbonate concentrations.

Salvageable topsoil depths range from 12 to 50 cm (5 to 24 inches) and should be monitored
during construction.

Vegetation
The following plant species were observed at the EXP-4 exploration site and proposed access

road corridor. The vegetation report written by Mt, Nebo Scientific contains a more detailed
quantitative description of the site vegetation.

Big sagebrush
Utah serviceberry
Mountain snowberry
Utah juniper (few small)

Salina wildrye
bluegrass

Reclamation
The potential for successful reclamation at the EXP-4 exploration drill site and adjacent access

road is fair. Fine textured soils, calcium carbonate subsoil, and shallow soils are limiting

features. These limitations can be mitigated by controlling surface runoff and monitoring

topsoil salvage and replacement operations. Runoff from potential snowbanks along the road

corridor may contribute to soil erosion.
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Pedon lD: EXP-4

Description Date 
= 

9|L5/2OLO

Describer: Robert Long

pedon Notes: Text: Clay percents may be due to carbonate clays rather than silicate clays.

Soil Name As Described/Sampled: Whitesage - clayey moist taxadjunct family

Classification: Fine, smectitic, superactive, frigid Typic Calciustepts

Pedon Type: Taxadjunct to the series

Pedon Purpose: Full pedon description

Lat/Long ; 39" 42' 5" north, 1L0"32'47" west

UTM: 538899.87E, 4394707.96N -- Datum NAD83, Zone L2

legal Description: Section 14, Township LZ East, Range 13 South of the Salt Lake Meridian

Landscape: mountain range

Landform: structural bench

Geomorphic Component: Upper third of mountain flank

Profile Poition : Backslope

Slope: 27 percent

Elevation: 2500 meters (8202.1 feet)

Aspect: 110"

Shape: up/down: Convex; across: Linear

Complexity: ComPlex

Flooding: None

Ponding: None

Drainage: Well drained

Runoff: High

Permeability: Very slow

Erosion: Class 2 - Sheet erosion

primary Earth Cover: Shrub cover; Secondary Earth Cover: Other grass/herbaceous cover

Existing Vegetation: ARTRV - mountain big sagebrush (Artem isia tridentata ssp. vaseyanal;

AMUT - Utah serviceberry (Amelanchier utahensrsh SYMPH - snowberry (symphoricarposl;

LESAS - Salina wildrye (Leymus sqlinus ssp. salinus); POSE - big bluegrass (Poo secunda); JUOS -

Utah juniper (Juniperus osfeo spermal
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Parent Materials: residuum

Particle Size Control Section: 25 to 100 centimeters (9.8 to 39.4 inches)

Diagnostic Features: Cambic horizon: 5 to 30 centimeters (2 to LL.8 inches) and Calcic horizon:

30 to 90 centimeters (11.8 to 35.4 inches)

i
i

Slope Elevation

l,-l
27%

;;I
110"

(8202.1 ftl

A --- 0 to 5 centimeters (0 to 2 inches); light yellowish brown (2.5Y 6/31 dry, loam; light olive

brown (2.5Y 5l3l moist; 34 percent sand; 40 percent sil| 26 percent clay; moderate

medium platy parting to moderate fine granular structure; friable, hard, slightly sticky,

slightly plastic; common medium roots throughout, common fine roots throughout and

common very fine roots throughout; common very fine tubular pores finely

disseminated carbonates throughout; electrical conductivity of O.42 mmhos/cm by EC

meter, saturated paste; sodium absorption ratio of 0.1; strongly effervescent by HCl, L

normal; slightly alkaline, pH 7.7, pH meter, saturated paste; clear smooth boundary;

Field Measured Properties: CaCO3 19 Percent.

Bw --- 5 to 30 centimeters (2 to 11.8 inches); light yellowish brown (2.5Y 613l dry, clay loam;

light olive brown (2.5Y 5/3) mois| 32 percent sand; 38 percent silt; 30 percent clay;

structure; friable, hard, moderately sticky, moderately plastic; common medium roots

throughout, common fine roots throughout and common very fine roots throughout;

common very fine tubular pores finely disseminated carbonates throughout; electrical

conductivity of 0.32 mmhos/cm by EC meter, saturated paste; sodium absorption ratio

of 0.1.; strongly effervescent by HCl, 1 normal; moderately alkaline, pH 8, pH meter,

saturated paste; clear smooth boundary; Field Measured Properties: CaCO3 15 Percent.

Bk --- 30 to 55 centimeters (LL.8 to 21.7 inches); pale yellow (2.5Y 8l2l dry, silty clay; light

yellowish brown (2.5Y 6/31 moist; 11 percent sand; 47 percent silt; 42 percent clay;

moderate fine subangular blocky structure; friable, hard, very sticky, very plastic;

common fine roots throughout and common very fine roots throughout; common very

r-r_-Ii

508 mm

(20

inches)

Page 6 of 26



Canyon Fuels

Soil Reso urce Assessmenf
EXP-4

fine tubular pores finely disseminated carbonates and 8 percent (common) medium

masses of carbonate on faces of peds; electrical conductivity of 0.34 mmhos/cm by EC

meter, saturated paste; sodium absorption ratio of 0.12; violently effervescent by HCl, 1

normal; moderately alkaline, pH 7.9, pH meter, saturated paste; clear smooth boundary;

Field Measured Properties: CaCO3l27 Percent.

BCk --- 55 to 90 centimeters (2L.7 to 35.4 inches); light gray (2.5Y 7/21 dry, clay; light olive

brown (2.5Y 5/3) moist; 9 percent sand; 37 percent silt; 54 percent clay; massive; friable,

very hard, very sticky, very plastic; common very fine roots throughout; 12 percent

(common) medium masses of carbonate throughoufi electrical conductivity of 0.29

mmhos/cm by EC meter, saturated paste; sodium absorption ratio of 0.1.9; violently

effervescent by HCl, 1 normal; moderately alkaline, pH 7.9, pH meter, saturated paste;

clear smooth boundary; Field Measured Properties: CaCO3 29 Percent.

Cr -- 90 centimeters (35.4 inches); Soft Shale.
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Pedon lD: EXP-4 Road l.

Description Date z 9|L5/2OLO

Describer: Robert Long

Pedon Notes: Clay percentages may be due to carbonate clays.

Soil Name As Described/Sampled: lles

Classification: Fine, smectitic, superactive, frigid Calcic Haplustalfs

Pedon Type: Within series range

Pedon Purpose: Full pedon description

Lat/Long: 39"42' 16" north, LL0"32'50" west

UTM: 538826.55E, 4395054.66N -- Datum NAD83, Tone LZ

Legal Description: Section 11, Township LZ East, Range L3 Soutth of the Salt Lake Meridian

Landscape: mountain range

Landform: mountain slope

Geomorphic Component: Upper third of mountain flank

Profile Position: Backslope

Slope: 35 percent

Elevationt 2547 meters (8356.3 feet)

Aspect: 45"

Shape: up/down: Concave; across: Concave

Complexity: Simple

Flooding: None

Ponding: None

Drainage: Well drained

Runoff: High

Permeability: Very slow

Erosion: Class 2 - Sheet erosion

Primary Earth Cover:5hrub cover; Secondary Earth Cover: Other grass/herbaceous cover

Existing Vegetation: ARTRV - mountain big sagebrush (Artemisia tridentata ssp. voseyanal;

AMUT - Utah serviceberry (Amelanchier utahensis); SYORO - mountain snowberry
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Canyon Fuels

Soil Reso urce Assessment

EXP-4

lsymphoricarpos oreophilus var. oreophilus); LESAS - Salina wildrye (Leymus salinus ssp. sa/inus)

Parent Materials: residuum

Particle Size Control Section: 25 to L00 centimeters (9.8 to 39.4 inches)

Diagnostic Features: Mollic epipedon: 0 to 8 centimeters (0 to 3.1 inches), Cambic horizon: 8 to

38 centimeters (3.1 to 15 inches) and Calcic horizon: 50 to 150 centimeters (23.5 to 59.1 inches)

Slope Aspect

Fr*;
35

percent

2547

meters

(83s6.3

feet)

!

i

I

I 5.2'C
i

l(41' Fl
I

I

t

450

BA --- 0 to I centimeters (0 to 3.L inches); brown (10YR 5/3) dry, clay; dark brown (10YR 3/31

moisq 25 percent sand; 35 percent silt; 40 percent clay; moderate medium platy

structure; very friable, hard, very sticky, very plastic; common fine roots throughout and

common very fine roots throughout; 1 percent nonflat subrounded 250 to 600

millimeters (10 to 24 inches) calcareous sandstone fragments, 2 percent nonflat

subrounded 76 to 250 millimeters (3 to 10 inches) calcareous sandstone fragments and

3 percent nonflat subrounded 2 to 76 millimeters (0.L to 3 inches) calcareous sandstone

fragments; electrical conductivity of 0.51 mmhos/cm by EC meter, saturated paste;

sodium absorption ratio of 0.07; slightly effervescent by HCl, 1 normal; slightly alkaline,

pH 7.6, pH meter, saturated paste; clear smooth boundary; Field Measured Properties:

CaCO3 7 Percent.

Bt --- I to 38 centimeters (3.1 to 15 inches); brown (10YR 5l3l dry, clay; brown (10YR 4l3l
moist; 22 percent sand; 36 percent silt; 42 percent clay; moderate medium prismatic

parting to strong medium subangular blocky structure; firm, very hard, very sticky, very

plastic; common medium roots throughout, common fine roots throughout and many

very fine roots throughout; 20 percent (few) clay films between sand grains and 40

percent (common) clay films on all faces of peds; electrical conductivity of 0.41

mmhos/cm by EC meter, saturated paste; sodium absorption ratio of 0.08; slightly

Slope

[ength
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Canyon Fuels

SorT Reso urce Assessment
EXP.4

effervescent by HCl, L normal; slightly alkaline, pH 7.6, pH meter, saturated paste; clear

wavy boundary; Field Measured Properties: CaCO3 7 Percent.

Bkl --- 38 to 60 centimeters (1.5 to 23.6 inches); light yellowish brown (10YR 6/41dry, clay loam;

yellowish brown (10YR 5l4l moist; 20 percent sand; 4L percent silt; 39 percent clay;

moderate medium subangular blocky structure; firm, very hard, moderately sticky,

moderately plastic; common medium roots throughout, common fine roots throughout

and common very fine roots throughout; 4 percent (common) fine masses of carbonate

on faces of peds; electrical conductivity of 0.44 mmhos/cm by EC meter, saturated

paste; sodium absorption ratio of 0.09; strongly effervescent by HCl, L normal; slightly

alkaline, pH 7.6, pH meter, saturated paste; clear smooth boundary; Field Measured

Properties: CaCO3 14 Percent.

Bkz --- 60 to 95 centimeters (23.6 to 37.4 inches); very pale brown (10YR 7/41 dry, clay loam;

yellowish brown (10YR 5/41 mois! 25 percent sand; 40 percent silt; 35 percent clay;

weak medium subangular blocky structure; friable, hard, moderately sticky, moderately

plastic; common very fine roots throughout finely disseminated carbonates and 10

percent (common) medium masses of carbonate on faces of peds; electrical

conductivity of 0.43 mmhos/cm by EC meter, saturated paste; sodium absorption ratio

of 0.09; violently effervescent by HCl, 1 normal; slightly alkaline, pH 7.7, pH meter,

saturated paste; gradual smooth boundary; Field Measured Properties: CaCO3 16

Percent.

Bk3 --- 95 to 150 centimeters (37.4 to 5g.L inches); very pale brown (10YR 7/31 dry, silt loam;

pale brown (10YR 6/3) moist;27 percent sand;50 percent silfi 23 percent clay; weak

fine subangular blocky structure; very friable, slightly hard, slightly sticky, slightly plastic;

common very fine roots throughout finely disseminated carbonates and 15 percent

(common) medium masses of carbonate on faces of peds; electrical conductivity of O.27

mmhos/cm by EC meter, saturated paste; sodium absorption ratio of 0.11; violently

effervescent by HCl, L normal; slightly alkaline, pH 7.8, pH meter, saturated paste; Field

Measured Properties: CaCOS 2L Percent.

Page L0 of26
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Canyon Fuels

Soil Resource Assessment

EXP.4

Pedon lD: EXP-4 Road 2

Description Date : 9 / L5 l2OL0
Describer: Robert Long

Soil Name As Described/Sampled: Modo - carbonatic skeletal taxadjunct
Classification: Loamy-skeletal, carbonatic, superactive, frigid Lithic Ustorthents
Pedon Type: Taxadjunct to the series

Pedon Purpose: Full pedon description

Lat/Longz 39"42'L4" north, 110"32'50' west
UTM: 538824.37E,4394985.58N -- Datum NAD83, Tone t2
Legal Description: Section 11, Township 12 East, Range 13 South of the Salt Lake Meridian

landscape: mountain range

Landform: ridge
Geomorphic Component: Mou nta intop
Profile Position: Summit
Slope:7 percent
Elevation: 2558 meters (8392.4 feet)
Aspect: 60"

Shape: up/down: Linear; across: Convex

Complexity: Simple

Flooding: None

Ponding: None
Drainage: Well drained
Runoff; Medium
Permeability: Slow
Erosion: Class 2 - Sheet erosion

Primary Earth Cover: Shrub cover; Secondary Earth Cover: Other grass/herbaceous cover
Existing Vegetation: ARTRV - mountain big sagebrush (Artemisia tridentata ssp. yoseyanal;

AMUT - Utah serviceberry (Amelanchier utahensis); SYORO - mountain snowberry
(Symphoricarpos oreophilus vor. oreophilus); LESAS - Salina wildrye (Leymus salinus ssp. salinusl
Parent Materials: residuum
Bedrock:
Particle Size Control Section: 0 to L2 centimeters (0 to 4.7 inches)
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Conyon Fuels

Soi/ Reso urce Assessmenf
EXP-4

Slope

7

percent

2ss8
meters
(83e2.4

feet)

Bw -- 0 to 12 centimeters (0 to 4.7 inches); light brownish gray (10YR 612l dry, very gravelly

clay loam; grayish brown (10YR 5/Zl moist; 38 percent sand; 32 percent silt; 30 percent

clay; structure; very friable, hard, slightly sticky, slightly plastic; common very fine roots
throughout; common very fine tubular pores; 5 percent nonflat subangular 76 to 250

millimeters {3 to 10 inches) limestone fragments and 35 percent nonflat subangular 2 to
76 millimeters (0.1 to 3 inches) limestone fragments; electrical conductivity of 0.25

mmhos/cm by EC meter, saturated paste; sodium absorption ratio of 0.06; strongly
effervescent by HCl, 1 normal; slightly alkaline, pH 7.7, pH meter, saturated paste;

abrupt smooth boundary; Field Measured Properties: CaCO3 46 Percent.

R --- 12 centimeters (4.7 inchesh (10YR) dry; Limestone.

Upslope
Length
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EXP-4 Soil Profile Boxes

Canyon Fuels

Soil Resource Assessment

EXP-4

A, 0 to 5 cm (0 to 2 inches);

Bw, 5 to 30 cm (2 to 1L.8 inches);

Bk, 30 to 55 cm (L1,8 to 2I.7

inches);

BCk, 55 to 90 cm (2t.7 to 35.4

inches).

R, 90 cm (35.4 inches)

EXP-4 Road 2:

Bw, 0 to 12 cm (0 to 4.7 inches);

Page 13 of 26
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Canyon Fuels

Soil Resource Assessment

EXP-4

EXP-4 Road 1:

BA, 0 to 8 cm (0 to 3.1 inches)
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Canyon Fuels

Sor/ Reso u rce Assessment

Bt, I to 38 cm (3.1to 15 inches)

Bk1, 38 to 60 cm (15 to 23.6 inches)

Bkz, 60 to 95 cm (23.6 to 37.4 inches)

Bk3, 95 to 150 cm (37.4 to 59.1 inches)
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Canyon Fuels

Soil Resou rce Assessme nt
EXP-4

Site Photos

Photo 1. Looking north across center of EXP-4 at location of soil profile description.
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Photo 2. Looking east across
photo sloping down

center of EXP-4. Access road to
from left to right.

Canyon Fuels

Soil Resource Assessment
EXP-4

EXP-2 is visible in upper right of
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Canyon Fuels

Soil Resource Assessment

EXP-4

Photo 3. Looking south across center of EXP-4 toward Dugout Canyon on left of photo.
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Canyon Fuels

Soi/ Reso u rce Assessment

EXP-4

Photo 4. Looking upslope to west across center of EXP-4. Site vegetation is big sagebrush, Utah

serviceberry, and Salina wildrye.
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Canyon Fuels

Soil Resource Assessment

EXP-4

Photo 5. Looking northwest from center of site to area where road will enter EXP-4. Limestone
outcrop along ridge.
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Canyon Fuels

Soil Resorrrce Assessment

EXP-4

Photo 6. Looking northwest at EXP-4 Road L soil profile location in area of mountain big

sagebrush, Utah serviceberry, mountain snowberry and Utah juniper. Location is near

top of proposed access road corridor. EXP-4 Road 2 location is on the bench

immediately behind the juniper in this picture.
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Conyon Fuels

Soi/ Reso urce Assessment

EXP-4

Photo 7. Looking west at upper end of proposed access road for EXP-4. There is an existing two-
track road in this area. Location of soil profile description EXP-4 Road 2 is to the left of
center near Utah serviceberry (second bush with gold leaves back from photo view
point).
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Canyon Fuels

Soil Resource Assessment

EXP-4

Photo 8. Looking southeast down proposed EXP-4 road corridor from ridge near northwest end.

Location of soil profile EXP-4 Road 1 is near Utah juniper in right center of photo.
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Canyon Fuels

Soil Resou rce Assessment

EXP-4

Photo 9. Looking west at EXP-4 location (center of photo above rock outcrop) from EXP-2 access

road.
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Photo L0. Looking west northwest
road. View is from EXP-Z

center of photo.

Canyon Fuels

Soil Resource Assessment

EXP.4

at slope which will be crossed by proposed EXP-4 access

access road. EXP-4 location is above rock outcrop at right
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Canyon Fuels

Soi/ freso u rce Assessment
EXP-4
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Appendix D

R645-301 Regulation Information and Commitments

R645-301-358
The operator will to the extent possible using the best technology culrently available, minimize
disturbances and adverse impacts on fish, wildlife, and related environmental values and will
achieve enhancement of such resources where practicable.

Dugout Canyon will minimize disturbances and adverse impacts on wildlife and their related

environments as outline in this NOI and it associated appendices.

The sites will not be constructed or operated where they might jeopardize the existence of any

endangered or threatened species. State or federally listed endangered or threatened species will
be reported to the Division upon its discovery.

Dugout Canyon understands that there is no permission implied by these regulations for taking of
bald or golden eagles, their nests, or eggs. If found eagle nests will be reported to the Division.

Dugout Canyon understands that there is no permission implied by these regulations for taking of
endangered or threatened species, their nests, or eggs.

The sites contain no wetland or riparian vegetation.

No potential barriers will exist at any of the well sites, except for the perimeter fence when

necessary. No ponds exist on the well sites.

R645-301-512.250
The extension to EXP-02 and EXP-04 of an existing road will be an ancillary road, not a primary

road. The road will be reclaimed following the exploration activities. Refer to the time table in
Section 224 for the length of time for the time of construction to the time of reclamation.

R645-301-526-200
No major utilities pass over, under, or through the exploration area. Use of roads and

development of the exploration sites will not disrupt or damage any utility service.

R645-30 t-527 .loo,230, 240
The gated drilling access roads are private roads and are preexisting. The existing roads will be

maintained by Dugout Canyon Mine as required to in accordance with private landowner
maintenance agreements.

If a road is damaged by a catastrophic event, the road will be repaired as soon as practical after

the damage occurs.

R645-301-534.100 thru 300



The road extension will be located, designed, constructed, used, maintained and reclaimed so as
to prevent or control damage to public or private property. The EXP-02 and EXP-04 road
extensions are surrounded by private property owned by Canyon Fuel Company; the nearest
public property is at a minimum two miles away in all directions. The road extension will be
made of dirt with no embankment and no surfacing materials being used. Refer to Section224
for construction and reclamation schedule. To control or prevent erosion the road will be bermed
and have a very short life. Reclamation will occur as outlined in the time table in Section224.
The road extensions are not primary roads but ancillary roads. Waterbars will be installed where
necessary to direct water off the road for the short life of the road extension. Also refer to R645-
301-7 42.4 10 thru 7 42.420. 7 52.200.

R645-30 t-542.600, 762
The road extensions will be reclaimed after they are no longer needed for drilling and
reclamation operations. The road bed will be reclaimed by ripping the surface, replacing the
topsoil, pocking and gouging the road's surface and seeding. No natural drainage pattems will
be disrupted with the extension of the roads.

R645-301-731. 100
An approved water right for the water to be used in the drilling process is in place. The
application for temporary diversions is under review.

R645-30 t-i 42.410 thru 7 42.42A, 7 52.200
Also refer to Sections R645-301-542.600. R645-301-534.100 thru 300.

The road extension to EXP-02 and EXP-04 are not located in a channel of any stream including
an intermittent or perennial stream. The road extensions are approximately 125 feet higher in
elevation than the bottom of the canyon. There is not a stream in the canyon bottom, The road
extension will be bermed and constructed to minimize sediment and flooding. Waterbars will be
constructed where necessary.

Minimal surface disturbance will be required for the drilling project. No changes will occur to
drainage patterns. The drill sites will be setup such that water runoff will not be allowed to
impact surrounding soils

The potential for water pollution will be minimized by keeping pollutants away from the drill
hole and in their containers. Materials used during drilling operations will be selected to be as

non-polluting as possible. All spills of polluting materials will be removed from the area and
properly disposed of.

A one and one half to three foot berm of subsoil will be constructed around the perimeter of the
pad to ensure no runoff from the pad. The pad will be constructed such that fluids will drain
toward the mud pit. When the pad is immediately adjacent to an ephemeral or perennial
drainage the pit will be lined. The pit and pad slope will be opposite the drainage. If deemed
necessary other forms of sediment control such as silt fence, straw bales will be used at the drill
sites.



Drill fluids an#or cuttings will be contained within the mud pit. If necessary, excess fluids will
be pumped out and excess drill cuttings and core will be hauled off and disposed of properly.

R645-20 l-221 to 225 Applicable parts of these stipulations were addressed in previous portions
of this exploration plan.

R645-201-310 to 323.300 Requirements of these sections were addressed in previous portions
of this exploration plan.

R645-201-323.400 The requirements of R645-202 will be met as follows:

R645-202-100 This was addressed in a previous portion of this exploration plan.

R645-202-231 This was addressed in a previous portion of this exploration plan.

R645-202-232 No roads or other transportation facilities will be constructed.

R645-202'233 This was addressed in a previous portion of this exploration plan. During
reclamation, any hand grubbed vegetative material will be distributed over the areas from which
it was removed to enhance germination. Salvaged topsoil may be contained within berms.

R645-202-234 There will be no diversion of overland flows.

R645-202-235 The drill holes will be plugged to preclude
will not be constructed.

cross-connection. Impoundments

R645-202'236 Based on historical drilling results, it is not anticipated that acid- or toxic-
forming materials will be encountered during exploration. However, an in-mine floor sample
taken in 2008 exhibited some acid potential. In the unlikely event unsuitable material is
encountered the excess cores will either be buried under four feet of cover on site or taken to the
waste rock site and buried beneath four feet of cover.

R645-202-241 This was addressed in a previous portion of this exploration plan.


